Easy to build projects for evéeryone

ELECTROMNICS
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SPECIAL OFFER!

4K CMOS RAM (1K x 4) 450 NS
ONLY £7.95! (8 for £50)

PRIME COMPONENTS
LOW PRICES

A‘:t o\;'r mi'cro crlm ;n atlmiero gﬁc..' D:n't be fooled by low prices. We do . lowpo ot .The TC 5514P from Toshiba, CMOS equivalent of the 21141
not offer for sale sub-spec or rebranded devices. All our parts are guaranteed ow Power Dissipation using CMOS 1echnology. Ultra | issipati
new, first quality, factory prime, fult spec devices. Itis alspo our pol?cy to offer 10pW/BIT (TYP.) « 3-0V (STANDBY) mea?\s it can be usegvas braaﬂ:rv;-op:::{egls:g?;ﬁz
you the best of new devices that b itable and these are featured . 10uW/BIT (TYP.} « 5.0V (QPERATING) memory system and also as a non-volatile memory
reguiarly. Prices are exclusive of p&p and VAT - please refer to *Ordering in- . Data Retention Voltage 2V to 55V with battery back-up. Operates from a single 5V
'ovc‘manon before ordering. Official orders from Schools, Colleges, Universities . Slngle 5V Power Supply power supply with static operation, hence no refresh
and Gov. Authorities accepted. : 18 PIN Plastic Package periods and a much simplified power supply circuit
MEMORIES . 'T'glrlese(g((‘actggir(?ﬁn (f:leslgr). Three ;lale outputs simplify memory expansion
) or minimum data retention voltage is 2V, the batte
.' IFnapst:t‘{ggégthTi'nT"IeC‘:)é?)%gble back—upcsz\'/\:(em needs only simpg\e circuit. Toshibafz
st A b original OS technology also means wide operatin
Toshiba's TC5514P (industry type 6514) is a full stalic and noise margins. The Tg 5514P is moulded irEa dualg<
read write memory organised as 1024 words by 4 bits in-line 18 pin plastic package 0-3 inch in width.
A
T s T LA  X-RATED CLOCK! ..v£19.99
P ;2Cég 60p ZU LU | | CLOCK K'T WITH CALENDAR AND Custom high impact mculded
EPROMS 7ace; 1258 NOXIm CIRCUIT 2282 &b 1oy lpns £4.99
9500p P PV
1702A 450p | WD90008 19900p | 74C98_125p X-TRA VALUE: All the components and high quality plated G-10 PCB i
2708450 NS 425p 74C107 100p X_TRA CARE IN DESIGN: No wires berween rbadout bo: o iN leras
%g;g g\zl’?g%vas o0 ey ;282? :;gﬁ openiavout! wires between readout board and clock board. Large
& X-CELLENCE {N IDEAS: 5 years of designed ducts for th i
299 REGULATORS ;282% ::go X-CELLENCE IN INSTRUCTIONS: g(:rlearpr:(e;-bsv gxre‘peiir:(?t:it:irt);asm?u?::rk:sﬂitv
;z?g :gn 80581 746192 ‘752 ;I(Iu;t'rza:o':né:;\ﬁgs:;m%l’y ma’r:ual is not a read-between-the lines afterthought!
;g}g |8;p1 AY ;ga%;géz ;ig}gg :;g: price! : There has never been a clock kit with so many features — at any
28p * Unit operates on either 12VAC or 12VDC.
;:gg :5,, IM6402 IPL 78HGKC ;ggégg ‘Zg: 0 gn board QUARTZ XTAL TIMEBASE
8p CHARACT! * Automatic BATTERY BACKUP. Never worry about power fail in !
7432 2% R ERCTeR BIPOLAR PROMS |, eas e 24 HOUR TINIE and 31 DAY CA DR o' 1ores 202
5 nique Xtm CIRCUIT activates readouts with a handcl
T o RO3 251300 B0 15934485125 8180 NS e . i andclap or they can be turned on
e = : Bt o e et
(] 1k <4 40 NS * Specia and battery reversal circuits.
;2;2 3(2)‘, - p.o.a. * Bright " LEDs show hours, minutes and sr»éconds.
p 451 1% 8 45NS
7476 40p p.o.a Just clap your hands and the time appears for 5 ds folls
7430 35p FD177%6-01 935112k-8 50NS | transistor bate id peacsytorsfsecondslioioned]byitheldatekioniecondSYatlongcostioy
ry provides stand-by power in the event of f: iti
;38:2; ggs ?60‘ ;ng;aréeg?us 2995p p.oa. | cost 12V 300MA transformer, the un'i)l will work f}n XC o e s o (0 e WD Gt (i 8 o
7496 45p D/D Inverted Bus 4995p
e e o | Tunes synThesizen ULTRASONIC SENDER RECEIVER KIT
nverted Bus e 1350 is a f
74154 90p FD1793 B-01 P | Svatnenzer of praprogrammed. runes tor LOTrAilé Beam bt is ungHecied T e S e TP LD O R
74187 55p D/ True Bus 5495p | applications in toys. music bones and o ecdr' eam but is una ec:leI by ||?hL heat or noise. Separate Transmitter and Receiver can be
74122 a5p FD1794 B.01 P ee The standud device has 3 set of 25 usﬁ _vgm 6 mc1hes lt}ZS feet! A solid object breaking the beam causes an oulput to go low that
74125 50 S/ Troe 8us 3a95p different popular and classical tunes, in addition WZI sink up to 150MA to Drive a Relay, TRIAC etc. Complete electronics are provided. Works on
74195 100p £D1795 B O/D Inverten | there are 3 chimes making a total of 25 tunes 12VDC (unreguilated) and draws less than 100MA. Use it for burglar alarms, object counters,
74138 100p Bus, side seleci  5995p | FEATURES aDur\::C;ngnc door openers, door bells, el ic rat trap () and more.
;jggg :ggp FD1797 B D/D True Bus, | . Minimal external components Lo:9 3 Ra R TP RVAT:
p side select 59950 utematic swlich-off signal at end of tune for
7 2o0R 20 R eenzsua) . PROGRAMMAB
7365 s0p Sorronronces ' B Y S WRIBLE RLAM Kit - ST
equential tune mode
A ‘:' * 4 door capability when used as door chime A fun EASY kit to assemble that emits an ear piercing AMPLIF
* Operation with tunes in external PROM if re. 10 watt dual tone scream. Resembles European siren IFIER
74LS00  18p . quired (2708} sound. Great for alarms or toys. Operates from |New from Nationai Semiconductor. the LM 13600
741501  12p i ?ngla supply (- 8Y) operation 1 512vDC and up to 1 amp (using 12VOC 8 ohm >=* v i
741504 15p S include: STAR WARS, BEETHOVEN'S | speaker). Over five thousand have been sold. All parts amplifier designed to be used as a fundamental
740308 20p DoHonALNED g;:'RJIgSALﬁJGBL?bLS szrx‘zzﬁz including PC board, less speaker Ew_:ulmng :Jck” current controlled amphfiers.
i b - iiters and oscillators ) 150 b d i
78870 1% DOQDLE. (STAR (STANGLED BANNER. | ONLY £4.99 P&P 67p « VAT, A e e
740812 30:: ggg‘erzﬂll)?NGWSgY\%SEETMgH'MES' and M 7 E /‘|' is well suited for use in electronic organs and
CENLC Q lus meny 871 RC NCUDER RA sSM music  synthesizers, because it can modulate
74L$14 60p more! with detailed specs and 'nsl:;ctions N |TTER waveshapes with The 16
74L515 38p ) LM pvogramr‘:\ablvevov'fznsxed c:d s cl’lm LIM ‘35?0 =
740520 19p 1872 RC RECEIVER/DECODER e e e TRl aoae T
g block in a broad range of
74L530 19p New h N 0 3 | etectronicaily programmable resistors and fifters. A
75530 26p SE 01 S e R N e e e S -
;2t gg gg: ound E"eCts quew:'nes >127.Ml-1'z‘\l:«cu'}|mdd Id strength ‘4 yé’%voif;”\f“’"i" o SO EVES Z O T
. i a field strength of 10, Jr
74347 78p 8257 Kit P Gt (2 o uvimeter 25 [ 3LDIGIT LIQUID CRYSTAL DISPLAY
7al848  85p 8253 applications. the encoder section can provide a serial input of six | *¥'th 'low bat’ indicator.
740343 99p MC 144 12VL words tor hard wired. infra-red or fibre aptic communications links. | * High Contrast Ratio Y B B B
740873 30 280 P10 Channel add logit is provided to control the number of encaded | ¢ Wide Viewing Angle 1d.
U 309 280 CT The SE-O1 is a complete kit that contains all the | channels from three to six. allowing increased design flexibiity | * O 5in Digit Height £6.45
YAt P Z80A P‘i parts to build a programmable effects generator. | When used with the LM 1872 RC receiver decoder. a low cost RF | © ULTRA low Power Consumption LCD 106
L 82 Qgp Taoa TO Designed around the new Texas Instruments SN | inked encoder and decoder system provides two analog and two
aNeag 30: a9 D%M(\: ZASI;IWD?gu::nCC'xSs t:i:oa;isp:ovides banus:v pN{OF‘F‘:e?oq‘ea charlmsls Supevg;ersanle chip. Just out. Just LED BAR GRAPH AND
A pots 1o program the | look at the features — low current 9V battery operation ~ on-chip
74LS107 40p various combinations of the SLF Oscillator, VCO, | RF oscillator/transmitt timi Tror for si i
e el rles e xR b A e el L roe Y N LDV ETERIDEIVES
7403125 50p Z80A $10/0 rt,)ul Amp IC is used to implement an Adjustabls | Put power - external modulator bandwidth control - on-chip 4 6V New from National LM3914. Drives 10 LEO direct
7408132 79p 780 510/1 O:Csiﬁu?ern?vato._ Level Comparator and Multiplex | regulatar - up 10 BOMHz carrier frequancy operation ly for making bar graphs. audio power meters.
7403138 69p Qscillstor for even more versatiity. The 34"«S" | Lw 1871 £5.50 LM 1872 £5.50 Pair £10.50 | 2209 meters. LED Osclliatars, ete. Linits can b
74L5151 75p Ty c'rc‘smwu oanrs\ms apr'%ugrtaomamc;:‘v llol; Data sheets 25p each. fﬁt:;kab?; Irz:\oru LEDs. A super versatile and truly
74LS153 ?75p duplicate  Ex, i
4 plosion, Phaser Guns, St Special price On: N
jsise see ToBe b SR, (S s ‘o [THE NEW ULN. 22322 INTEGRATED MOTION DETECTOR| 2 pige tina e
sounds. The unit has a multiple of applicati hi i Matchi d bar display MV57164 d
7402123 aon s MO A Ep 0 Pl jelotlapelications) The !nulenSO;HISTICATED MOTION DETECTOR available! | Jicring cod bar cispiay Ean2s
7403164 90, MC1488 90p | programming charts. and detailed 76477 chip | = i e Lior 4 Al 2
in-fenhece WalD o Bl e el 8 et > 1200z Rejection
7al3175 99p 75150 1250 spe.ke‘, dlrec!!y',‘ or the lu?" e o eonnactaa]to) 14-pin Dual In-line Clear Ptastic Package * Two Sound Patterns
74L8135 87 75184 125p | Your sterso with incredible results! {Speaker not | Combining 12L and Bipolar circuitry, the ULN-2232 A Mation Detect: i )
74L8221 ‘10: 75182 ‘953 Il chip photodiode. high-gain logarithmic and linear amps, e;tensw:i!f'rixlasi ::icrxi‘l‘:yﬂ:o?ps‘:ulrrm‘gar;;v?erv;:‘ig: ;lcdluk?:xfn;" ::d
741S244 175p 75322 250p COMPLETE KIT ONLY £14.99 high-current output drivers. Add on five smagl.capacimrs_ a speaker and powaer source and you tum this state-of-the-art
7405245 325p 756324 325p P&P67p + VAT device inta a complete Motion Detector sensitive 10 small changes in light ievel as a function of time DETAILED DEVICE
7403251 120p 78325  325p DESCRIPTION AND APPLICATIONS INFORMATION INCLUDED WITH EVERY ULN-2232A. ONLY £7.6011
257 110p 75361 350p R A v
75365 238m THE INCREDIBLE NEW MUSIC MACHINE KIT!
75451 50p ; :
é?g‘é"'z 75p C106D 400V/5A Sale 30p 5 ZNLV £:‘95 p‘uélﬁgp p&psand VAT As featured in BYTE, July ‘79
175p ased on the new unes Synthesiser chip AY-3-1350, with 25
8T28 175p AY-3-8910 different popular and classical tunes PLUS 3 diffarent chimes! Use it
8735 175p ;of musical dogr .lladell {up to 4 doorg'), r;obile horn, boy or music box. .
uper easy to build, tunes inciude STAR WARS, BEET k
8797  175p THE NEW GI COMPUTER and OTH JINGLE BELLS, YANKEE DOQOLE, (?EEM:S‘}/IE&.S(?SS -
LEDs SOUND CHIP SAVE THE QUEEN, WESTMINSTER CHIME and DESCENDING
TIL209 gp | The amazing AY-3-8910 is a fantastically O CT AR ME Sl MO R ELRE e loreNcon ol
TiL211 13p Jpowerful sound and music generator. gequer’?t‘:ir}ov\lot;rl?srgiar:mqu‘lall\[/v :g ?:rvgt(‘: ‘:)arnfrpolranv ﬂ;.r:rs‘ewt: nfsaolc
D e anioins. 3. tons channals, Tred o et 0%
TIL222 15p | generator, 3 channels of amplitude cop-| Ordering information. Uni i
TiL224 18p ";ﬂsh 11608! ;Syilope period c|omrol, 2| stated, b mde?sl?mdern Egsooézgnggs .
4008 804 P paraliel 1/0. _converters plus much| p&p. Add 16% VAT to total. Ail devices
2009 356 SN7eaTIN 1750 | ispLays more. All in 40 pin DIP. Super easy to| are brand new, factory prime and full
2010 a5p TL5\7811ODAS ggp ANB560  Ss0p interface 1o the $-100 or other Busses. spec and subject to prior sale and
4011 24p | 10974 ‘3°P FND510  80p ONLY £8.50 VAT, including FREE] avaiiability. Prices subject to change
4012 24p | 1(082 753 FND567 125p r{efler%l' ofeOBYTE d79 aniclelI Also, add| without notice. Minimum [
4013 3sp DL704 85 5 or 60-page data manual. telephone order using
4012 70p | 7983 11% | 6707 820 | "Perhaps the next famous composer will ACCESS is £10.If ordering
4015 750 | xR2206 3255’ MV57164 225p |not direct a 150-piece orchestra but,| by post with ACCESS. in-
4016 35 P rather, a trio of microcomputers controlling| ¢lude name, address and
p | xR2207 375, & 9
4017 75p P T a bank of AY-3-8910s.” BYTE July '79.| card no. written clearly.
4018 76p
2013 azp | 4vrole 99p | iLD74  120p i
b K 1135|1878 3358 | The XR2266 Dacodar/Sense & Drive Chip . Dept. PE1, 4 Meeting Straet,
100p |, 8 poe 13% MCTE 300 | for toys cars that DRIVE LIKE REAL! nNEW! Appledore, Nr. Bideford,
4022 88p P P ONLY £5.451
:8%2 ggg LOW PROFILE SOCKETS BY TEXAS _\¢ Th.' 'I‘ 1?' Ao v i 3 North Devon EX39 1RY.
2 8 pin 7p 18pin 185p 24 22 s versatile -pin dual in-line 1C combines both the decoder and th - Bi
48%2 1§gp 14 pin 90 20p0 18p 782:: 25: drive iynqllons to cut remote control circuitry by at least a 'actor"of tw‘i:lsesr:se:r?r?; Tel: Bideford (02372) 79507
402 as5p 16 pin 10p 22pn 22p 40pin 280§ lights. indicators, speed control — all from the new XR2266 at only £5.45! ' Telex: 8953084
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E.E. PROJECT KITS

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS
for E.E. Projects. We supply carefully selected sets of parts to enable
you to construct E.E. projects. Project kits include ALL THE ELEC-
TRONICS AND HARDWARE NEEDED—we have even included
appropriate screws, nuts and 1.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION
SHEET. We supply—you construct. PRICES INCLUDE CASES
UNLESSOTHERWISE STATED.BATTERIES NOT INCLUDED.
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE.
PROJECT—YOU WILL NEED TO ORDER THE INSTRUCTIONS/

REPRINT AS AN EXTRA—45p. each.

4 STATION RADIO. May 80. £13-94
less case.

AUTOFADE. May 80. £9-96.

LIGHTS WARNING SYSTEM. May

80, £3-83.

:ATTER: VOLTAGE MONITOR.
A;JDIO TONE GENERATOR. May 80,
|DI.IAL LINE GAME. May 80. £27-7¢
es

GAS S NTINEL. April 80. £28-32.
SPRING LINE REVERB. UNIT. Jan.

80, £21-05
2|CROCHIME DOORBELL. Feb. 79.
13-48.
A_’U:.'O LEVEL CONTROL. April ‘80
£7-89.

CABLE & PIPE LOCATOR. Mar. 80.
£3:40 less coll former,

KITCHEN TIMER. Mar. 80,

STEREO HEADPHONE AMPLIFIER
Mar. 80. £14-94.

S RANGE CURRENT LIMITER. Mar. 80.
£4

- 24,
MICRO MUSIC BOX Feb. 80 £13-82.
Grey Case £3-63 extra.
SIMPLE SHORT WAVE RECEIVER.
Feb. 80. £20-47, headphones £3-28
SoLIDEITAPE SYNCHRONISER. Feb,
80, £10-48
MORSE PRATICE OSCILLATOR. Feb

;J’NIBC:ARD BURGLAR ALARM. Dec.

BABY ALARM, Nov. 79 £8-20

OPTO ALARM. Nov. 7¢ £5-77 inc.
optional ports.

MW /LW RADIO TUNER. Nov. 76 £15-50
less dial,

3 FUNCTION GENERATOR. Nov. 79
£18-44 less pointer, case extra £7-18.
ONE ARMED BANDIT. Oct 7. £18-39.
case extra £3-

HIGH IMPEDANCE VOLTMETER.
Oci. 79, £15

LIGHTS ON REMINDER Oct. 79, 54 85.
CHASER LIGHTS. Sept. 79. £18-9!
VARICAP M.W. RADIO. Sept. 70

£8-98.
SIMPLE TSANSISTOR TESTER.

Sept. 79,
ELECTRONIC TUNING FORK Aug. 79
£9-18, Sultable microphone & plug £1-58

oxtra.
WARBLING TIMER. Aug. 79. 23
lVbPOWER SUPPLY Aug.79. E. 94 Inc.

SWANEE WHISTLER Aug. 79‘:3 19
DARKROOM TIMER. July 79. £2-47.
WATER LEVEL INDICATOR. July 79.

TRIMOLO UNIT. June 79. £11-26.
ELECTRONIC CANARY. June 79. £4-98.
I,.’()W (‘:‘OST METAL LOCATOR. June
Handle & coll former parts extra £5-55.
METER AMPLIFIER. June 79. £4-32.
QUAD SIMULATOR. June 79. £8-25.
INTRUDER ALARM. May 1979. £16-71.
Less Ext. Buzzer & Lamp and Loop Com-
ponents.

SHORT WAVE CONVERTER. May 79.
£15-38 Inc, cases.
THERMOSTAT. °‘PHOTO' SOLU
TIONS. May 79. £18-02. Less socket, tube
and grease.

LR#’NQISTOR TESTER. April 79,

TOUCH BLEEPER. Aprll 79, £3-34.
ONE TRANSISTOR RADIO. Mar. 79.
:Ith Ampliifier & Headset. Less case.

6-$3.
_)IERSA.:'ILE POWER SUPPLY. Mar,

AUDIO MODULATOR Feb, 79. £1-56
luss case and p

Lw CONVERTER Feb. 79, £8-48.
THYRISTOR TESTER. Feb, 79. £3-03.
ADJUSTABLE PSU. Feb, 79, £24-60.
Case (horizontal layout) £5:21 extra,
FUZZ BOX. Dec, 78. £5-53,

VEHICLE IMMOBILISER inc. PCB.
Dec, 78, £3-7.

HOT I.INE" ‘GAME. Nov. 78. £4-85 iess
case & rod.

AUDIC EFFECTS OSCILLATOR. Nov
78. £3-81 inc. board,

FUSE CHECKER. Oct. 78. IZI 9.
C.MOS RADIO. Oct. 78, £9-39.
TREASURE HUNTER Oc( 78. £17-88
lesa handle & coll form

2‘ I.':I R TONE BOOSTER Sept., 78.
SOUND TO I.IGHT Sept. 78. £8-98.
FILTER. £1-66

SLAVE FLASH Aug. 78, £3-20 less SKI.
LOGIC PROBE. July 78. £2-53.

IN SITU TRANSISTOR TESTER.
dune 78, £5-76.

VISUAL CONTINUITY CHECKER.
June 78. £3-72 Inc. probes.
FLASHMETER. May 78. £12-84 less calc
and diffuser,

POCKET TIMER. April 78. £2-88.

WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78. £

CHASER I.IGHT DISPLAY Feb, 78.
£23:58 Inc. p.c.b, case extra £

AUDIO VISUAL METRONOME Jan 78

4-93.
RAPID DIODE CHECK. Jan. 78, £2-34.
AUTOMATIC PHASE BOX. Dec. 77.

£9-38 Inc. p.c.b.

VHF RADI 0 Nov. 77, £14-38.
ULTRASONIC REMOTE CONTROL.
Nov./Dec, 77. £16-09.

TREASURE LOCATOR. Oct.77. £16-81
case extra. £3-33. Less handie, etc,
ELECTRONIC DICE. March 77. £4-83.
SOIL MOISTURE INDICATOR. June
71. £4-07 Inc. probe.
PHONE/DOORBELL REPEATER. July

CAR BATTERY STATE INDICATOR.
Sept. 78. £1:79 less case inc. PCB.

R.F. SIGNAL GENERATOR Sept. 78.
£18-17 lees ca

ADD O'N CAPACITANCE UNIT. Sept.

£
qus:oopnous ENHANCER. Jan. 79.
wlncs'slvs mxm Oct. 78, £3-72.

MIC AMP. Dec. 78. £2-80.
AUDIBLE FLASHER Dec. 78, £1-21.

LATEST KITS: S.A.E. OR 'PHONE FOR PRICES

LOW COST E.E. June 79

METAL LOCATOR

COMPLETE KIT with HANDLE, COIL
FORMER, SCREWS etc., ELECTRONIC
COMPONENTS and Case £10-99.

or separately ELECTRONICS & CASE
£35-46, HARDWARE £5-55.

3 BAND S.W. RADIO

Simple T.R.F. Design. Covering most
Amateur Bands and Short Wave Broad-
cast Bands, _ Five controln —Bandut

Attenuator, Coll uloctIon is by Wavo-

change Switch. Use with Headphones or a

Crystal earpiece. Kit conhlnu all the
ts required, | e P.C.

Board & Case. Instructions are IncIuded

with this kit

KIT: £1l4!1. Headphones extra £3-28.

MAGENTA ulvellou FAST DELIVERY BY FIRST CLASS POST OF QUALITY

COMPONENTS

KITS. All products are stock Iines and are new & fulf specification.
ED

'\Il‘v'e'ulvo personal service & quality producte to all our customers—HAVE YOU TRIE!

MAGENTA ELECTRONICS LTD.

EW20, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS.,
DEIS 0UL. 0283-65435. 9-12, 2.5 MON.-FRI. MAIL ORDER ONLY

ADD 3Sp. P.&4P. TO ALL ORDERS.
ALL PRICES INCLUDE 15% V.A.T.
(E,'IEF'CI‘NAELL ORDERS FROM SCHOOLS

C. COME.
ENQUIRIES MUST INCLUDE S.A.E.
OVERSEAS: SEND ORDER WITH
3INTERNATIONAL POSTAL COUPONS
XV"E‘ ol I% QUOTE EXACT PRICE BY

EI:I & BFPO ORDERS

ND & EXPORT
DOCUMENTS) PAYMENT: STERLING
U.K. BANK DRAFT, U.X. POSTAL
ORDERS or U.K. CHEQUE.
ENQUIRIES: ENCLOSE 2 INTER-
NATIONAL POSTAL COUPONS.

——MAGENTA ELECTRONICS LTD.

1980 ELECTRONICS CA

Magenta's Catalogue has been carefully
designed for E.E. Readers. Product Data
nnd Illustratlon:“ make the Magenta

a ble guide for
Iha constructor. Catalogue includes:
Electronlc Components, Hardware,

Cases, Tools, Test Equipment, details
of advertised items and Circuit Ideas
for you to buiid.

No mini order—all p are stock
lines. First class dellvery of first class

EUROBREAD BOARD. £6-20.
‘L:?:’l COST LONG NOSE PLIERS.

LOW COST CUTTERS. £1-98.
SWING STORAGE DRAWERS £598,
MULTIMETER TYPE 3100,000 0.p.v. with
transistor tester ranges £39-95.

:l‘;R’ELESS INTERCOM 2 STATION

SIREN. 12V £5-95.

P.C.B. ASSEMBLY JIG. £11-98.

P.C.B.ETCHING KIT. £4:98.

A.M.-F.M. AIRCRAFT BAND POR-

TABLE RADIO £10-95.

WIRE STRIPPERS & CUTTERS £2-48.

UI.ITRASONIC TRANSDUCERS. £5-50

pair,

P.A. MICROPHONE coiled lead &

switch £4-68.

STEREO MICROPHONE PAIR £10-95.

MULTIMETER TYPE 1. 1,000 0.p.v. with

probes, 2”7 x 34" x 17, £5-86.

MULTIMETER TYPE2. 20,000 o.p

with probes, 57 x 34" x 13~ £11-82,

F.M. INDOOR AERIAL. $7p.

TELESCOPIC AERIAL. 120 c.m. £2-38.

TELEPHONE PICK-UP COIL. 72p.

SRYSTAL MICROPHONE INSERT.
[

SPEAKERS MINIATURE 8 ohm 87p.

84 ohm #8p. 80 ohm £1-

PILLOW SPEAKER. 8 ohm 3%p.

§” ROUND SPEAKER.8ohm,5W,.£2-28.

CABINET SPEAKER. 8 ohm, 5W, §”

speaker. Cablnet 107 x 7”7 x 4”7, £8-78.

RE-ENTRANT HORN SPEAKER.

8 ohm S.W. Horn dla, ${”, £%-27.

EARPIECES. Crystal 48p. Magnetic 18p.

STETHOSCOPE ATTACHMENT. Fits

our earplieces §%p.

BUZZER. 8V 82p. 12V 85p.

MONO HEADPHONES. 2K Padded.

Superior. Sensitive. £3-28.

STEREO HEADPHONES 8 ohm.

Padded. £4-

LOGUE

components, Send for your copy and see
how easy it Is to use the Magenta Cata-
logue! Write today enclosing 6 x 1op
stamps.
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June 80 KITS!!

AUTOPHASE June 80 £21-41
Rectangular Case.

COURTESY LIGHT DELAY June
80 £5-91.
sAO.F. SIGNAL GENERATOR June

AUTOWAA June 80 £21-33 Rec-
tangular Case.

VOLTAGE CONVERTER June 80
£5-39

X2 20 56 2 2 5 2 4 2 2 3

G.P. AMPLIFIER June 80 £6'69
SIGNAL TRACER June 80 £5-50
ZENER DIODE TESTER June 80
£5-67

X2 5424 24 24 24 2

XN NNR RN NN NRRN
CAPACITANCE SUBSTITUTION
BOX. Nine values, 100pF—0-22uF, £2-98,
QUICKTEST. Mains connector. £7-38.
PLUG IN POWER SUPPLY. 0, 7:5-0V
d.c. 300mA. £4-0S.
SPRINGS—SMALL. 100 Asstd, £1-08.
CROC CLIP TEST LEAD SET. 10 [eads
with 20 clips. £1-15,
DIMMER SWITCH. 240V, 800W, £4-48.
TRADITIONAL STYLE BELL. 3-8V.
70mm chrome gong. £1.60.
UNDERDOME BELL. 4-10V. Smart, Dia,
T0mm. £2-
F.M. TUNER CHASSIS. 83-108MHz. 9V
d.c. £9-49.

MORSE KEY. High speed. £4-28.
PANEL METERS. 60 x 45mm. Modern
ztsyl;!i 50uA, 100uA, TmA, 1A, 25V d.c.

NIGHT LIGHT. Plug type. £1-08,
CONNECTING WIRE PACK. 5 x 5yd.
coils, 55p.

VERO SPOT FACE CUTTER. £1-21,
VERO PIN INSERTION TOOL. 0-1”
£1-66. 0-15” £1

RESISTOR COLOUR CODE CALCU-
LATOR.

ADVENTURES WITH ELECTRONIC

by Tom
Duncan

An easy to follow book suitable for all ages, ideal for beginners. No
Soldering. Uses an 'S Dec' breadboard. Gives clear instructions with
lots of pictures. 16 projects—including 3 radios, siren, metronome,
organ, intercom, timer, etc. Helps you learn about electronic com-
ponents and how circuits work. Component pack includes an S Dec

and the components for the projects.
Adventures With Electronics £1-75.
Component Pack £16-72 less battery.

ALSO AVAILABLE
ADVENTURES WITH
MICROELECTRONICS

BOOK £2-3%
COMPONENTS £30-58

TEAGH IN 80

AND ELECTRONICS
ANTEX X25 SOLDERING IRON

25W £4-98

SOLDERING IRON STAND
£2:03

SPARE BITS. Small. Standard,

Large. 85p each.

SOLDER. Handy size 98p.

E.E. SERIES—ALL COMPONENTS IN STOCK NOW FOR
FAST DELIVERY. All top quality components as specified by
Everyday Electronics. Our kit comes complete with FREE COM-
PONENT IDENTIFICATION SHEET. Follow this educational
serles and learn about electronics—Start today LIST A & B com-
ponents £22-95 also available LIST C (parts 7-12) £2-45. All orders
sent by FIRST CLASS POST. Our kit contains all these parts:—
LIST A & B: METER, BREADBOARD, TRANSFORMER, LEDS,
POTENTIOMETERS, SWITCHES SPEAKER, PLUGS, SOCKETS
BATTERY CLIPS, WIRE, CABLE, FUSES, FUSE-HOLDERS
KNOBS, RESISTORS, PHOTOCELL DIODES, CAPACITORS.
REPRINTS OF PREVIOUS PARTS — 45p EACH.

CASE WOODWORK KIT £5-98 extra. Complete kit for tutor
deck woodwork, contains all the softwood, hardboard,
panel pins, adhesive, screws, feet, strap-handle, and fixings.
Cut to size and ready to assemble.

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN

ramin,

DESOLDER BRAID 69p

HOW TO SOLDER BOOKL1E2T
P

HEAT SINK TWEEZERS 15p.

SOLDER BOBBIN 30p

DESOLDER PUMP £5-98

FO 2 2 3 2 e o 3o o 2

, '
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DENSHI KITS—

SPEC IAL OFFER

s E "“"“
isser RN . .4:1‘«!;

‘... fun and entertainment
as well as education”
(EVERYDAY ELECTRONICS mag.)

The SR-3A kit (over 100 circuits) and the SR-3A de luxe
kit (over 105 circuits) are available again, at littte more than
their 1977 prices

Circuits are constructed by plugging the encapsulated
components into the boards provided, following the in-
struction manual. Technical details are also given concern-
ing each project. The components are used over and over
again and you can design your own citcuits too, or use the
kit as a useful testing board.

No previous experience of electronics is required but you
learn as you build—and have a lot of fun too. The kits are
safe for anyone.

SR-3A KIT
(161 x10x2%")

Bulld over 100 projects including 3-TR reflex radio receiver, 3-TR radio
receiver with RF amplifier, 2-TR reflex radlo receiver, 3-TR amplifier for
crystal mike, 3-TR amplifier for speaker/mike, 3-TR slgnal tracer, Morse
Code tralner, 2-TR electronlc organ, efectronlc metronome, electronic
bird, electronic cat, electronic siren, electronlc gun, 2-TR sleeping ald,
high voltage generator, dlscontinulty warning device, water supply warning
device, photoelectric alarming device, 3-TR burglar alarm, 3-TR water supply
watning device, 3-TR water level warning device, 3-TR photoetectric alarm-
ing device, Morse Code trainer with sound & light, discontinuity warning
device with sound & light, water level warning device with sound & light,
electronic metronome with sound & light, buzzer with sound & light, wireless
mike, wireless telegraph set, wireless discontinuity warning device, wire-
less water level warning device, wireless water supply warning device,
wireless photoelectric warning device etc. etc.

SR-3A de luxe KIT
(illustrated 16 x14 x 31")
Similar to SR-3A, more components including solar cell

and additional Speaker unit plus sophisticated control
panel.

£29°95

£39.95

All kits are guaranteed and supplied complete with ex-
tensive construction manuals PLUS Hamiyn's “All colour"
160 page book “Electronics' (free of charge whilst stocks
last).

Prices include batteries, educational manuais, free book,
VAT, p&p (In the UK), free introduction to the British Ama-
teur Electronics Club.

Cheque/P.0./Access/Barclaycard (or 20p. for illu-
strated literature) to DEPT. EE.

ELECTRONI-KIT LTD.

RECTORY COURT, CHALVINGTON,
E.SUSSEX, BN27 3TD (032 183 579)

ELECTROVALUE

SUPPLIERS OF COMPONENTS THAT COUNT

SIEMENS | NASCOM | VERO
SEMI-CONDUCTOR | MICRO COMPUTERS
CAPACITORS AND

ANCILLARIES

FERRITES
RADIOHM BREADBOARDS
ISKRA| rorentioveTers [ soroer 1o |

RESISTOR
Py OPTO-ELECTRONICS | SWITCHES | CATALOGUE 10

GOOD DISCOUNTS AND FREE POSTAGE ON SUBSTANTIAL
C.W.0. U.K. ORDERS
COMPUTER-CONTROLLED SERVICE AIDS PROMPT DELIVERY
128-PAGE CATALOGUE No. 10 FREE FOR THE ASKING
ELECTROVALUELTD., 28 (EE7), St. Jude's Road, Englefield Green,

Egham, Surrey TW20 OHB.

Phone: 33603 (London 87) STD 0784. Telex 264475.
NORTHERN BRANCH (Personal Shoppers Only): 680 Burnage Lane,
Burnage, Manchester M19 1NA. Phone (061) 432 4945.

PROFESSIONAL TOOLS
At Discount Prices
Examples:
S.R.B. I8 watt Soldering Iron £4-97
Bench Stand with Sponge  £5-14
STEADFAST Sheftield Steel
Side Cutters €4-47
£4-04

Snipe Nose Pliers

TELPRO Desolder Pump £6-47

SPIRIG Desolder Braid £0-98
s TELPRO Wire Cutter &

Stripper £1-1

ALL PRICES INCLUDE
POSTAGE & V. A, T.

Send for FREE Catalogue & Price List.

TRI-fronic Marketing Ltd.

75 ALBERT STREET, RUGBY, WARKS. CV 21 2SN.
Telephone (0788) 73328
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WATFORD ELECTRONICS

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

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

DESPATCHED BY RETURN DF POST. TERMS OF BUSINESS CASHICHEQUE/

P.0O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT A DUCATIONAL

INSTITUTIDNS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
ELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10:00. OVERSEAS ORDERS

POSTAGE AT COST. AIRISURFACE (ACCESS orden by telephone welcome).

VA Export orders no V.A.T. Applicable to U.K. Customers only. Unless stated otherwise

all prices are exclusive of V.A.T. Please add 15% to total cost Including P & P.

We stock many more items. IlJny- to vl-ll us. We are sltuated behind Watford Football
Ground. Nearest Underground/B tlon: Watford High Street. Dpen Monday to
Saturday 9.00 am-8.00 pm. Ample Fu. Car Parking space avallable,

POLYESTER CAPACITORS: Axlal lead type (Values are In uF)

400V : 1nF, 1nS5, 2n2, 3n3, 4n7, 6nB, 10m, 16n 9p; 18n 10p; 22n,'33n 11p; 47n, 63n 14p; 100n 17p;
150n, 220n, Z‘p. 330n 4700 41p 680n SZp 1uF 84p; 21 82p.

160V : 30uF, 100n, 150n 220n 1|p 330n, 470n 18p; 680N, 1uF 22p; 145, 242 32p; 4u7 36p.
1000V : 10nF, 15n, 20p; 22n 22p; 47n le, 100n 38p; 470n lOp. 1uF 5

POLYESTER RADIAL LEAD CAPACITORS (250V)
10nF, 15n, 22n, 27n, 5p; 33n, 47n, 68n, 100n Tp; 150n 10p; 220n, 330n |Red, Green or Yellow
13p; 470n 17p; 680n 19p; 1uF 22p; 145 30p; 2u2 34p. with Clips 30p only

ELECTROLYTIC CAPACITORS: (Values are In uF) 500V: 10 50p; 47 78p; 250V: 100 65p”
63V 0-47,1:0,1-5,2-2,2:5,3-3, 4-7, 6-8, 8p; 10, 15, 22, 11p 47, 32, 50 12p; 63, 100 27p; 50V 50
100, 220, 25p; 470 32p; 1000 80p; 40V: 22, 33, 9p; 100 12p; 2200, 3300 85p; 4700 98p; 35V: 10,
33 8p; 330, 470 32p; 25V: 10, 22, 47, 100 8p; 160, 220, 250, 15p ; 470 25p ; 640, 1000 35p; 1500 40p;
2002 52p; 330071p. 4700 BSp, 16V 10, 40, 47 7p: 100 125 8p; 220, 330 14p; 470 20p; 1000, 1500
30p; 2200 36p; 10V: 100 7p

TAG-END TYPE: 450V 100uF 180p ; 70V: 4700 165p ; 64V : 3300 150p ; 2500 910p ; 50V: 4700150p ;

3300 135p ; 2200 99p; 40V: 4700 130p; 4000 92p ; 3300 98p ; 2500 85p ; 2200 85p; 2000 + 2000 IZOp'

RECTANGULARLEDs

30V: 4700 110p; 25V: 15000 195p; 6400 120p; 4700 100p; 3000 85p; 2200 60p.

TANTALUM Bead Capacl!orl

A 20p.
16V 224 32p; 47, 100 S8p; 220 70p.
10V: 154, 22, 33, 30p. 3V: 100 32p.

MYLAR FILM CAPACITORS
100V : 0-001, 0-002, 0-005, 0-01uF 6p
0-015, 0:02, 0-04, 0-05, 0-056u4F 7Tp
0-1uF 8p 50V:0-4712p

MINIATURE TYPE TRIMMERS
2-5-6pF, 3-10pF, 10-40pF 22p
5-25pF, 5-45pF, 60pF, 88pF 30p

COMPRESSION TRIMMERS
3-40pF, 10-80pF 30p ; 25-190pF 33p
100 500pF 45p 1250pF 58p.

POLYSTYRENE CAPACITORS
10pF to 1nF 8p; 1-5nF to 10nF 10p.
SILVER MICA (Values In pF) 3-3,

4-7, 6-8, 10, 12, 18, 22, 33, 47, 50, 68,
75, 82, 85, 100, 120, 150, 180 11p each
250, 300,

1Gp each
1000, 1200, 1800, 2000 3300 25p each

CERAMIC CAPACITORS: 50V
0-5pF to 10nF 4p; 22n to 100n Tp.

EURO BREADBOARD £§-30

VDLTAGE REGULATORS*
TO3 +ve —ve

7805 145p 7905 220p

7812 7912 220p

7815 =

7818

5V

80p 65p
$0p 65p
§0p 65p
60p 65p
80p
TO92 Plastic Casing
78L05 30p 79L05
78L62 30p
78L82 30p
78L12 30p
78L15 30p

85p

65p
85p

791192
79L15
LM325N 240
LM326N 240
LM327N 270
LM723 39
TAA550 50
LM323K

TBA625B 95
JACKSONS VARIABLE
CAPACITORS
Dilicon
100/300pF
500pF
6 1 Bail Drive
4511/DAF 145p
Dial Drive 4103
61/36 1 1T5p
Drum 54mm  55p
0-1-365pF 325p
00 2 365pF 395p

DENCO COILS
‘DP' VALVETYPE
Range 1 to 5 BI.,
Rd., YI. Wht.106p
6-7 B.Y.R. 95p
1-5 Green 130p IFT 18/1-6
‘T’ 1to 5BlL, Y., IFT 18/465
Rd., Wht. 128p TOC

BY9A Valve Holder MWS5FR

205p slow motion

250P 40 208/176

25 50 pF
100, 150pF

RDT2
RFCS

IFT 13; 14;
16; 17

112p
35p MW/LWS5FR134p

VEROBOARD 01 015

:I’Sp 69p
Mp T2p

b 260p
Pkt of 35 pins -

Spot face cutter
Pin Insertion tool

TDA1412
78H05
78HO5+5V/5A o

595 | DIL SOCKETS (Low

78HG 5V to 25V | B pIn 10p; 14 pln 12p; 16 pIn 13p; 18 pin 43p;

0 2 365pF wlith

Drive 450p
395p
with slow
mation drlve 4op
C804-5pF 10 15
250p
335p
'L' 3 x 310pF 725p —
00-3x 259F 550p BRIDGE
- RECTIFIERS
120p (plastic case)
120p
RFC7(19mH) 133p
153 1A/200V
110p Al
116p
132p
92

0-15
(copper clad) (ptaln)
66p 59p 42p

POTENTIOMETERS : (ROTARY)

Carbon Track, 0-25W Log & 0-5W

Linear Value.

600(2,1 K& 2K (LIn. only) Single 28p

5K-2 MQ single gang 29p

$K-2 M single with DP switch 89p
| 5K-2 M (1 double gang 88p

SLIDER POTENTIOMETER
| 0°25W log and linear vaiues 80mm
8K (3-500K (2 sIngle gang 60p
‘ 10K (2-500K 2 dual gang 0p
| Sell Stlck Graduated Bezels I5p

PRESET POTENTIOMETERS I

Vertlcal & Horlzontal
0-1W 50 —5MQQ Mlinlature
0-26W 100 (1—3-3M (2 Horlz
0-25W 200 (0—4-TMQ) Ver1
RESISTORS : Carbon Fllm, High
Stabllity, Low Nolse, Minlature
Tolerance 5%.

Val, 1-98 100+

Range
E24 2p
E12 2p
1w 2Q2-10M E12 5p
2/ Metal FIIm 10Q-1M 6p
1% Metal FIlm510-1M 8p  6p
100+ price applles to Res!slors of
| each value not mlxad
l
TGS 812 or 813 gas and smoke
\ delectorﬂSp Socket for above 30p.

Tp
10p
10p

4p

!%.);

1A DPDT 14p
1A DP c/off. 18p
{ADPDT 13p
4 ﬁola clover 24
BUTTO!
Spring Loaded
SPST onfoft #3p
SPDT clover T0p
DPDT 6 Tag 85p
SWITCHES Minlature
Push to Make 15p
| ROCKER:
ROCKER: Nluminated

| suLIDE 250V
|
|
\

Lights when on: 3A 240V

SPST on/off 100A 250V

OPTO
ELECTRONICS
LEDs plus clips
TIL209 Red 13
TIL211 Grn 17
TIL212dYeHow 'I

| 2”Yellow Green 1l
Square LED

OCPT1

ORP12

ORPS61

2N577T7

7 Seg Displays

TIL312 C An 3” 108

| TIL313 C Cth 3”108
TIL321 C An 5”118
TiL322 C Cth5” 118
DL704 C Cth 3”99
DL707 C.A. -3” 98
DL747 C.A. -8” 100
FND3s7 120
MAN3640 178
-3” Green C.A. 180
-6” Green C.A. 225
LCD 3§ Diglt 875
TIL32 Inf. Red 58
TIL78 detector 70
Opto isolators

| 1L74 48
TIL111 12, 78p.
| TIL118, 117" 100p.
Bargraph Red.
| Ten segment 225p

SW TCHES
TOGGLE 2A 250V
SPST 20p
DPDT 3p
SUB-MIN
TOGGLE

SP chanaeover 59p
SPST on/oft p
DPDT 6 tags 70p
DPDT c/oft T9p
DPDT Blased ﬂlp

Non-Locking
Push to Break 25p
30p

(Black)
Top

ROTARY: (ADJUSTABLE STOP) 1 nolel
2-92 way 2p/2-6W, 3p/2-4W, 4p/2-3W.

150 | ROTARY : Mains 250V
595

AC,4 Amp szp

Proflle ~ Texas)

650 20 pln 22p; 24 pIn 30p; 28 pIn 35p. 40 pln 40p.

DIODES
AA129
BA100
BA102
BY128

Range 2V7
gy

Range 3V3
33V. 1-3W

NOISE )
z59

1A/50V
1A/100V

1A/400V
1A/800V
2A(50V

2A/100V
2A[200V
2A7400V
2A/600V
4A/800V
6A/100V
6A[200V
6A/400V

27
3A/1000V 30

We stock a
wide selection
of Electronic
Books and
Magazines

DIAC
§T2
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ZENERS
400mW
8p each

"15p each

180

BY164
VM18 DIL

"~ SCRs
Thyrlstors
1A/50V  37p
1A/100V  42p
1A/400V
1A800V
5A300V
5A800V
BA300V
BAS500V
BABOOV
12A300V
12A500V
15A/700V 195p
2N4444 140
2N5062

to

to

20
22
25
2%
34
35
44
48
53
[ )
120
3
b}
35
56

TIC45

TRIACS
3A100V
3A200V

45

a
4
50
54
64

108

12A100V 60

12A400V 70

12A800V 130p

16A100Y 85

16A500V 150

25AB00V 295

25A1000V480p

T28000D 120

BC171

74126
74128
74132
74136
414

5
=

LS54
4/LS55

g g s o o o0 oL o

[0t ot SR 9Lt pe s ol SO SN

10
10
1
28
1
10
10
15
1"

BD696A

3015673

70
150

BU208

LS674

cmos i

215

240 ICM7218

TIP35C

360 ———

105 LINEAR IC'
80

lg 709C 14 pin

0'81LS97
IOIAY 1-0212
130 AY-1-1313A
135 AY-1-1320
135/AY-1-5050

2850/ AY-1-5051

ST/ AY-1-6721/6

99| CA3089E
48/CA3090AQ
30 CA3123E
28 CA3130
2. CA3140
‘ICL71 06E
0'1CL7107
150 ICL8038
89| ICM 7205

TIP3GA
TIP36C
TIP4tA

175
90

2N2220A

2N2369
2N2476
2N2484
2N2646
2N2894
2N2904

150 N1034
1950 ZN1040E
2N2805A

V\CM7217A

ICM7555
LD130
LF356
LM10

23
20




Allthese
advantages...

® Instant all-weather starting

® Smoother running

® Continual peak performance

® Longer battery & plug life

® Improved fuel consumption

® Improved acceleration/top speed
® Extended energy storage

.In kit form

SPARKRITE X5 s a hugh performance top qualty inductve
discharge electronic iggmition system designed for the electronics
D I Y. world. it has been tnied, tested and proven to be utterly
reliable Assembly onlytakes 1 2 hours and instaliation
even less due to the patented ‘chp o easy fitting

The superb techiucal design of the
Sparkritecircunt ehiminates problems of the
contact breaker There s no nusfire due to
contact breaker bounce whichiselinminated
electronically by a pulse suppression
circut which prevents the uiit firimgg if the
points bounce openat twgh R P M
Contact breaker burn s ehimmated by
reducing the current by 959, of the: norm

There 1s also a wique extended dwell
circust wiuch allows the conl a longer
period of tmwe to store ts energy bofore
dischargmgto the plugs The vt includes
burdt instatic timing hght systems function
ight, and secarity changeover switeh
Wil work all rev counten s

Fits all 12 v negative-earth vehicles |
with coil/distributor ignition up to 8 cylinders.

THE KT COMPRISES EVERYTHING NEEDED

Die pressed case Reacly dolled. alunmum extradecd

base and heat sink_coit mounting ¢lips and accessories All kit

components are guaranteed for a pesad of 2 years from date of

purchase Fully ltustrated assembly and mstallation instructions are

included Roger Clark the world famous rally driver
says 'Sparkriteelectronicignition systems
are the best you can buy’’

vy apaErhriie

ﬁIGH PERFORMANCE
ELECTRONIC IGNITION
Electronics Design Assoc.
82 Bath Street, Walsall WS1 3DE

Electronics Design Associates, Dept. EE 980
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard

| endiose ¢l 1PO's I
Inc VAT ang PP QUANTITY REQTD FeapeRO Sy

X5KIT £1695 L

Cheque No.

Send SAE  brochure only requwed

. CCESS OR BARCLAY CARD No

Al
540

Summertime Special Offers

A further

All our normal
discount prices

20%

OFF

All our normal discount prices for
ALARM CHRONOGRAPHS and
CALCULATOR WATCHES

OFFER CLOSES SEPTEMBER 12th, 1980
SUBJECT TO AVAILABILITY

Send 25p for our illustrated catalogue

Our normal service is By Return Of Post. However in anticipation
of heavy demand, please allow up to 14 days for delivery.

Tempus (Dept. EE)
FREEPOST, 164-167 East Road
Cambridge CB1 1BR. Tel. 0223 312866

TEMPU
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Be it career, hobby or interest, like it or not
the Silicon Chip will revolutionise every human
activity over the next ten years.

Knowledge of its operation and its use is vital.
Knowledge you can attain, through us, in simple,
easy to understand stages.

Learn the technology of the future today in
your own home.

MASTER ELECTRONICS ~ MASTER COMPUTERS

LEARN THE
PRACTICAL WAY BY
SEEING AND DOING

LEARN HOW TO
REALLY UNDERSTAND

Building an oscilloscope.
Recognition of components.

¢ COMPUTERS, HOW THEY
®

® Understanding circuit diagrams.

®

®

WORK - THEIR ‘LANGUAGE’

Handling all types Solid State ‘Chips’. AND HOW TO DO PROGRAMS.

Carry out over 40 experiments on basic ® Complete Home Study library.

circuits and on digital electronics. ® Special educational Mini-Computer
® Testing and servicing of Radio, T.V., supplied ready for use.

Hi-Fi and all types of modern computer- ® Self Test program exercise.

Services of skilled tutor available.

MASTER THE REST

® Radio Amateurs Licence. ® Logic/Digital techniques. ® Examination courses (City & Guilds etc.)
in electronics. @ Semi-conductor technology. @ Kits for Signal Generators — Digital Meters etc.

— — — — —_—— ——— —— — e ——

ised equipment.

e

Please send your FREE brochure | am interested in :— EE9/8/811

|5  wlemeEen s PRACTICAL ELECTRONICS oo oo
n NAITIE oot ie sttt ee ettt e ettt st s saeestasstasassannss COMPUTER TECHNOLOGY oo
E ACAIESS .veveineeeeetireeeeeieeieree cerrnerstesreireeesniasennns | OTHER SUBJECTS oo

(please state your interest)

—— e ——— - —

BLOCK CAPS PLEASE 1

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL

l 4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS.

—_ —_— —_— — —— —— —— —_— —_—
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B19 1BR

FreepostC
Birmingham

B FREEPOST ON ORDERS ® ACCESS
W VAT INCLUSIVE PRICES 3 ¥ISA

SH
B ADD 30p P&P ® CHEQUE

ELECTRONICS = 021-233:2400 B 24 HR PHONE ANSWERING SERVICE

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED

C-MOS urreren)

HEF 400 27 | HEFwas 105 § MEF4512 13
HEFa00) 22 | HEFa0ss 123 | HEFasts 127
HEF3002 22 | HEFs0a7 109 | HEFs517 7w
MEF 4006 19 | HEFsoe 57 | neFesis 1
HEF 2007 22 | HEFs050 57 | Herasiy o9
HEF3008. 100 | HEFe0s! 87 | HEF4520 "g
HEFaDI | 22 | HeFs0s2 90 | weresat 2
HEF4012 22 | Hera0sa 90 | nereszs 124
HEFAO13 57 | HEF«s HEF4532 150
HEF4014 105 | HeFaos? 475 | HEFas3s 638
HEF&015 100 | HEFaoes 22 | HEF1539 138
HEF2Ot6 s7 | wHersoey 22 | werases 122
MEFa017 00 | MeFs0 22 | HEFaT2¢ 214
HEF4018 100 | HEFso7! 21 | meraoos? n3
HEFa019 ss | nersozz 23 | HEFa0008 92
HEF4020 12 | HEFw73 21 | wera0106 7
HEF402! 107 | WEFa075 2 | Heraors0 149
MEF1022 103 | HEFeo76 130 | WEFe0192 1ay
HEF4023 22 N[Fﬁ? ;g

HEF4023 78 | HEF4078 1

HEFA025 22 | HeFos) 2 \R/° “l‘:
HEF4026 244 | HEF40B2 2 egulators
HEFa027 57 | wersoss 80 | LM30SDAIK} 119
HEF2026 89 | HeFsose 8 | uAT2ZIcN a2
HEF4029 113 | HEFa09s & | uazsoscu 78
HEF400 sg | HEFa0Sa 219 | uarsizcu 1B
HEF403) 250 HEF4124 208 UATBISCU 18
HEF4035 130 | HEFase2 tia | uarorzey 97
HEF4030 107 | HEFasos 71a | varmiscy 97
HEF4041 9e | werasos 230 | uaTBLOSCS 38
EFa042 8 | HEFas10 135 | uarslizes 38
HEF 4043 o | HeFsst 157 1 warsliscs 38

LINEAR SEMICONDUCTORS
CAJOE B4 ING14 s | BC1B2L 12
CA3080E 77 (N4DOY 5 | acise 1"
CA3110€ 99 IN4002 1 aciBaL 12
CAJ140€ 48 IN4DO4 7 | Bcatz "
CAJIB9E 293 1N4DOT s | scnze 12
LMIO1AN 34 IN&148 4 | acne "
LMIISN 78 1N5402 15§ sC2taL 12
LMIBON 104 2IN2269 21 | acsar 13
LMI3tAN 198 2N2646 46 | Bcsas "
LM3900N 75 2N2926G 13 | BCs4a9 12
MC403P 156 2N3083 19 | ecssy 15
NESIY 171 2N3054 55 § acsse 15
NES36T 259 2N30855 55 | Bcv7o 15
NESSEN 28 2N3T02 9 acyn 15
NESS6N 66 2N3704 9 | so1n 39
NESEEN 171 2N3705 10 | 8p132 39
NESTON 485 NI 297 | 80139 39
NESTIN 505 2N1B19 .22 BD140 39
RCA136 146 2N1820 39 | sFroo 333
T8A120S 88 N304 9 | 8Fxes -]
TDA1022 113 INSAS? 39 | ervso 17
TDA10348 239 NS5 35 | BFYS 17
TLOBICP 84 40673 88 | BRY39 50
TLOBACN 156 8c107 14 85X20 21
UAT41CN 20 8c108 14 | cugeso 2850
UATGICT &7 8C108C 18 TIP3 48
8C109 16 | vie32 54
Zonej 8C1098 19 | rirarc 76
Diodes BC109C 0 | rieazc 76
400mW CAV?.C33 | nCi48 10 TIP2955 7%
BZYB8/BZX79 8C158 10 TIPI0SS 60
+ Voltage 9% aci7m? 17 TIS43 36

CAPACITORS
Electrolytic Axisi Order Coda § Polyester Redisi Laads Order Cods  § Electrolytic Radial Lesds  Order Coda
—10% 10 460 Tol. Cop OTE*wbl 0 500357 Suyis Cap 352 ] ~10% 10 +60% Tou. Cap 034 ¢ uf
WF v 18 | 28 |40 | 6 | woyiced Type, 10.2mm Piseh cew3s0 | uF V10 R |35 | 40 |50 | 83
1.0 9 + Velus a7 7
15 LN 82 | 360 | uF | 352 | 360 8 | |1
22 9 ‘001 | 7 1 7 9 1.0 i r
a5 21 oos r s | 80 18 T
b ® ) o022 | 6 r | n s | n 22 7
(0 o | P10} oom 6 7 EF) | n | 33 ?
0 q :“) 0047 6 7 | e 47 | 7 8
e F o068 | & v | e 17| 68 | ’ | 89
2 b B 6 8 (o | 10 ’ 8| 9
1 8 b ; |
P glu|n]os (] 8 (15 30 15 78 LR
B . 022 6 8 |22 | 3 2 7| 9|1
100 9| 033 G 0 2 2w ' "
150 o 0 3087 | 8 ! Q | - L1 1
9 1
20 | 2 |36 | ! o I ' 3 |
130 0N 0 150 ul I
820 23132 | 4T} DL Sockets
880 21| 0|39 | 54 ad 'L el N
1000 26 | 30 | 58 in Low Profs Socket Tin 12 DILSKT8
1500 35 | 39 14 Pin Low Prote Socket Tie 14 DIL Skt 14 | P-C-8. Components
2200 4z 16 Pin Low Profile Socket Tin 18 DIL SXT 16 Detg Pen, Blus inn_ Stow Drying 89
RESISTORS Order Code Skeleton Preseis, Miniature Order Code
Carbon Fitm_ Fixed 0.W, E1 Velum, 100A-IM, Lin, Verticel Mounting 8 Min_ Preser V
0 25W. £24 Valuss IRO-JOM, 5% Tol,  2esch Res RD% 0.1W, €3 Values, 100R-IM, Lin. Honzontal Mount 8 Min Proser H
100/100 {Mult 10/Vatue) Skelaton Prests, Stenderd *Vsiue
0.5%, E12 Vaiues IROAMT 10% Yol Jeasch Ret RO% 0.3W, EJ Values, 100R4M7, Lin. Vertcal Mounting t1 Sd. Praset V
oL 0.3W, EJ Values, Y0OR4MT, Lin, Horzontal Mount S10. Preset M
DM;:V.'EF;:':‘I 'Fi!.':ﬂl ™, 7% Tol. Besch Rer MRIO Po"""om‘.’. “‘""V e
. atues, SRI- X ot
g g . 0.5W. €3 Values, 1K-2M2 Lin 3% RoPotim
2.5W, E12 Valum, 10R-27K, 5% To! 16 each . c:u‘:ﬂ.')? 0.25W. E3 Values, 4K7.2M2 Log. 39 Ro Por Log
Potentiomater, Shder Ve
Maetal Glaze, Fixed 0.5w, EI Veluer. 2K247C . Lin. as 51 Pot Lin
0.5W, E24 Values, IM-33M, 5% Toi. 16 vech Res VRI? | 0.25W, €3 Vatuss. 1KO - 180 Log 45 siPorLog
+ Valus * Velus

SEND A LARGE SAE. FOR OUR
FLOG LIST & OTHER INFO,

MAINS TRANSFORMERS Order Cods Plastic Boxe1r — Boss Industrial Mouldings
Secondaries may be connected in terres or Moulced Box and Ciose Firting Fianged Lig
Pacollel 10 give wida valtage range ABS Box, C/W Bresr Buthe, and L.d In Orange
Primaries 0-220, 240V Order Code
L112 w82 D31 " Case BIM2003 OR
6vA  Clamp Type Comtruction 235 ench i Sotwac]s0 &F eetanas00ston
Aporon 18% Requiation F.C 54, 136, W15 L1900 W10 080 2 Cose BIM2006 OR
04.6V, 04,5V Secondariss Trans 6VA Plastic Boxes with Matal Lids
03V, 06V
0-12v, 012V RAscessed Top Bos
ety ABS Basa. C/W Brass Bushes. In Drangs
020V, 0-20v 1mm Atuminium Yoo Panat Finrtheo Gray
b Order Code
. L85 ws6 D29 "2 BIM4001 OR
20VA - Clamp Type Construction 260 each R o] o et
Appros. 16% Regulation F C 70, H48. Wa6 L1at wo6 D81 208 Cass BIMAOO0S OR
04,5V, 04,5V Secondaries Troms 20vA
06v, 06V Orecast Boxes
013v, 0112V Olecort Box end Flenged Lnt
C15v. 015V Aluminium Box and Lid in Netural Fimih
0175V, 0-17.5v Orrlar Code
020V, 020V L113 w83 031 124 Cose GIME001 NA
L152 wa2 D50 s Crse BIMS5008 NA
L1192 W113 D61 334 Cose BIM5006 NA
VERO ELECTRONICS PRODUCTS
57 .17 pitch Veroboard n 200-21069J SWITCHES
a6 rtch Varobosrd 79 200-210720 Ordet Code
1" orteh Veroboard (5) 85/Pack  200.21076C Miniature Toggle — Honeywell
3 pitch Plen Bosrd 8 200-21078H 5PDY &7 SWaar01)
I “pnech V-Q DIP Bowrd 135 200-210B4E SPOY  C/O# 3] S BATO21
€ Curter 107 203.21013A SPDT  Double Buas To Centre 90 S 841041
Pin Inseruion Tool for 040 type pin 147 203-21015F oPOT 9 SWBAZ011
DS Ping 040 1100} 44/Peck  200-21087G DPOY  CrOM " SWBAZ02
SS Pins 040 (1001 44/Pack  200-210178 i
Verowwre Kit 1000, 2wire, 25combl  454/Ket 200213410 Minteturs Push - € & K
Verowie Comta (25} 109/Peck  200-21339F sp Push To Mene, Momentary 62 Svi 8531
Verowirs Ware (2} 109/Pack  200-21340G P Push To Bresk. Mamantary 62 SWB533
G.m T (llCYlQNIC_S TS, F.E.T. POWER AMPLIFER OUTPUT MODULE KIT £ 27-50
FULL TELETEXT it ONE AMP POWER SUPPLY MODULE KI - FIVE VOLTS. (s
1F00-s100dimg wmt- a0 Tnvernol commecrion 1o 1.4 19990
ONE AMP POWER SUPPLY MODULE KIT - TWELVE VOLTS t 7%
TELETEXT DECODER + REMOTE CONTROL KIT
For wiring into anitting televiiion) €©135-90 MODEL INERTIA CONTROLLER MK 1 - SLOT RACER € 2000
PAL ENCODER ‘MODULATOR KiT t 2% MODEL INERTIA CONTROLLER MK 1l - TRAIN (HAND UNIT| € 2500
DOPPLER RADAR ALARM XIT € 44-90 MODEL INERTIA CONTROLLER MK 111 - TRAIN (CONSOLE UNIT) € 25-00
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Our catalogue contains small metal
enclosures for every application
including the attractive new G range
cases, with unique integrated chassis
and sloping visor front and the
inexpensive kit-form Veropak. We've
also got circuit boards, accessories,
module frames and plastic boxes — all
to the highest standard to give your
equipment the quality you demand.
Send 40p to cover post and packing
and the catalogue’s yours.

VERO ELECTRONICS LTD RETAIL DEPT.
Industrial Estate, Chandler’s Ford,
Hampshire SO5 3ZR

Tel: (04215) 62829
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GENTS QUARTZ
LCD, 5-function.

Hours, minutes, secs,
month, date, back-

light.
. ONLY £4.95

GENTS QUARTZ LCD.
SAME AS 1 - Alternative
style.

ONLY £4.95

3

QUARTZ LCD Slim
Chronograph. 11-
function. Hours, mins,
secs, 6 digit-month, date,
day of week, 1/100 sec
stopwatch, split and lap
modes, backlight.

ONLY £7.95

(4]

QUARTZ LCD ALARM.
6 digit, hours, mins, secs,
day, date. 24-hour alarm
with on/off indicator.

ONLY £8.95

5 QUARTZ LCD
Alarm/Chronograph.
22 functions. Hours,
mins, secs, day,
date, month, 1/10
sec stopwatch, split
and lap modes, 12
and 24 hour modes,
24 hour alarm.

We don’t belisve you
can find better value
combined with quality,
than these - our special
introductory prices.
Compare the savings we
offer and order now.

m CREDIT  CARD

CALCULATOR.Very
slim with standard 4
functions plus
memory, percentage
and square root.
Complete with a mock
leather wallet with
credit card pocket.

ONLY £6.95

@ BELTIME 29F. Alarm/
Chrono. Advanced
and accurate, this
watch has 8 time
functions, 4 alarm
functions and 17
chronograph func-
tions. Complete with
backlight and stainless
steel bracelet.

ONLY £19.95

(7

GENTS ANALOGUE
QUARTZ. Conven-
tional display, ac-
curacy normally
associated with digital
watches. Automatic
calendar, elegant and
robust.

ONLY £19.95

®

CRYSTAL

gnn

il

LADIES QUARTZ
LCD SAME AS 10.
Alternative  “Round”
shape. Available in
gold or silver colour.

ONLY £8.95

Send stamped addressed

envelope for Colour

Brochure of 120 other
bargains.

ONLY £12.95

QUARTZ LCD
Musical Multi-
Alarm/ Chronograph.
6-digit. Hours, mins,
secs, day, date
1/100 second
stopwatch, split and
lap modes, 24 hour
alarm, dual time
zone.

ONLY £13.45

Ij SINCLAIR
PROGRAMMABLE

SCIENTIFIC
CALCULATOR

Genuine programmabie model
using micro processor
technology, this amazing device
is more like a computer than a
calculator. Complete with
programme library book con-
taining approx. 370
programmes for ELECTRONICS,
MATHS, PHYSICS,
ENGINEERING ETC. Limited
quantity available.

ONLY £7.95

+ 75p carriage.

LADIES QUARTZ
LCD. 5-function as
Gents No. 1.
Available with black
or white face.

ONLY £5.95

All watches have fully ad-
justable, matching
stainless steel straps, and
demonstration battery
fitted (this battery is not

BESLMOOR LD

78 CASTLE STREET,
MELBOURNE, DERBY,
DE?7 1DY

Everyday Electronics, September 1980

guaranteed). Please add
60p for each spare battery
required.
All products carry a Full 7-
Day Money-Back Reassu-
rance, plus 12-Month
Guarantee Prices include
VAT

LADIES QUARTZ
LCD. SAME
FUNCTIONS AS 8.
Alternative style
Available with black or
white face.

ONLY £5.95

LADIES QUARTZ
LCD. 5 functions.
Dress Style. Functions
same as 1. Available
in gold or silver colour.

ONLY £8.95

Please send me items

| enclose cheques/P.0Os for £

(list numbers)

NAME

ADDRESS

Please add 35p P/P per item

5 ¥ JF B -

EE 4
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How many times have you considered building a remote control
project for the home but were put off by the dozens of ICs, spegnal
coils, lenses and other hard to get ts, not to

the need tor a well equipped lab. to set the unit up, T. K. ELEC-
TRONICS have changed al! that. Three ICs can build a sophistica-
ted system that requires only a capacitor and. resistor to set the
clock ftequency (which can drift by up to 20% without affecting
performance). Control radios, hi-fi {including bass, treble and
volume), lighting, toys, garage doors, etc. Still not convinced?
Then look at the prices!

LD271 IR Emitting Diode 36p

Photodlode Detector 95p
SL480 IC Pulse Amplifier £1:70
SL490 Keyboard Controlled Encoder/Transmitter £2-40
ML922 10-channel Receiver & 3 Analogue Qutputs £4-20
MLI26 16-channel Receiver (4 Momentary binary

outputs) £1-40

ML928
Data sheets (per device) D

These ICs can also be used with ultrasonlc and radlo links, depending on range, cost and speed
of operation. For more details, why not give us a ring—or send sae. We wlll be pleased to advise
you.

NEW KIT % % % NEW KIT % % % NEW KIT

1f you do notrequire a sophisticated multi-channel remote control, we have developed a simple
single-channei ONJOFF infra red transmitter and receiver. The transmitter unit comes complete
with a hand held box and requires a PP3 (8V) battery. The receiver includes atrlac gapable of
switching up to 500W at 240V a.c.and comprises areampilifier bistable latch and a mains power
supply, making the unit completety self-contained. The small size of the receiver enables the
unit to be "bullt into’ all kinds of equipment from lamps to tape recorders. The minimum range
is 20 teet. A suitable box for the receiver is avallable ifrequired.

onLY £12.00

18-channel Receiver (4 latched binary outputs) £t -540

e m e = W Sy
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MINI TRANSFORMERS

‘ Standard ma‘;cs OF THE MONTH
7 primaries 240V a.c.
‘ 100mA secondaries Orders must be received by 30/9/80.
. 6-0-6V 80p $X TIC 106D 5A/400 V SCR £1:75
f RNy L sx TIC 206D 3A/600V TRIAG  ~ £2:00
- 5X TIC 226D §A/400V TRIAC £2-50
' 10X Rectangular Green LED £1-75
[} 10X Rectangular Yellow LED £1-75
5X 78 L1S 12V 100mA regulator £1-10
] " ; SX 78055V 1A regulator £2-25
8 Jin 8p 18 pin
14 pin 12p 28 pin 24p
§  16pin 14p 40 pin

-— WA WA WA WA VA WA WA WA W W W
. All components brand few and to speci-
fication: Add. V.A.T. AT . CURRENT
RATE TO ABOVE PRICES PLUS 35p
P. & P. Mail Order. Callers ‘welcome by
appointment.

BARCLAYCARD

VisA

06 Studley G Road, London W7 2LX
T.K. ELECTRONICS (PE) 1% Stodley Stange Roa

DISPLAY LIGHTING KITS

Each unit has 4 channels (rated at 1KW at
240V per channel) which switch lamps to pro-
vide sequencing effects, controlied manuaily
or by an optional oplo-isolated audio input.

DL1000K
This kit features a bi-directional seqguence,
cpeed of sequence and frequency of direction
change being variable by means of potentio-
meters. Incorporates master dimming co?m;il.
£14:60

DLZ1000K
A lower cost verslon of the above, featuring
id: ional ch | with speed

variable by means of a preset pot. Outputs
switched only at mains zero crossing points to
reduce radio Interference to minimum. £8-00
Optional Opto Input DLA1 60p

. TRIACS

400V Plastic Case (Texas)
A 49p 16A 90
8A S8p

(L= 12A 70p

‘( 6A with trigger
8A isolated tab
Dilac

MIN] KITS °

These KITS form useful subsystems which may
be incorporated into larger designs or used
alone, Kits include PCB short instructions and
all components.

TEMPERATURE CONTROLLER/
THERMOSTAT
Uses LM3911 IC to sense temperature (80°C
max.) and triac to switch heater. PCB (4 cm.sq.)
potentiometer, plus atl other components in-
cluded with instructions.
S00W £3-20 1KW £3-50.

SOLID STATE RELAY
Ideal for switching motors, lights, heaters etc.
from logic. Opto isolated with zero voltage
switching. Supplied without trlac. Select the
required triac from our range. £2:60

BAR/DOT DISPLAY
Displays an analogue voltage on a linear 10-
element LED display as a bar or single dot.
Ideal for thermometers, level indictors etc.
May be stacked to obtain 20 to 100 element
displays. Requires 5-20V supply. £4-75

BURST FIRE/PROPORTIONAL
TEMPERATURE CONTROLLER
Based on the TDA 1024 Zero Voltage Switch
this kit t all the P t quired to
make a '‘burst fire'' power controller or a
;‘hpmportlonal temperature’ controller enabling
a0 |

f e of an | e to be main-
talned to within 0:5°C.
1:5KW £5-25 IKW £5°55

‘W“““‘ UL VA A VA A WA VA A VA A MAVA W™ A W™ m W=

INTEGRATED CIRCUITS

555 Timer

741 Op. Amp

1 AY-5-1224 Clock
AY-5-1230/2 Clock/Timer
AY-3-1270 Thermometer

ICL7106 DVM (LCD drive)

LM377 Dual 2W Amp £1-45
LM379S Dual 6W Amp £3-50
LM380 2W Audio Amp 80
LM382 Dual low noise preamp £1-00

LM386 250mW low voltage amp 5p
LM1830 Fluid Level Detector
LM2907 [-v Converter 1
LM3909 LED Flasher/Osciilator 55p

LM3911 1 hermometer £1-20
LM3914 Dot/Bar Driver £2-10
MM357160 (stac) Timer £5-90
MM74C911 4-digit display controlier £6-50
MM74C915 7-segment-BCD converter 9%p
MM74C926 4-diglt counter with 7-seg

outputs £4-50
$566B Touchdimmer £2-50
$9263 Touchswitch 16-way £4-35
TBAB00 5W Audio Amp 58p
TBAS10AS TW Audio Amp 35p
TDA1024 Zero Voltage Switch £1-00
TDA2020 20W Audio Amp £2-85

ZN1034E Vimer £1-80
All ICs supplled with data & circults. Data
sheets oniy 5p.

LIGHTING CONTROL-KITS

Directly replace conventional }ight switch and
control up to 300W of ilghting. No mains re-
wiring. Insulated touchplates. Easy to fotlow
instructions.
TD300K TOUCHDIMMER. Single touchplate
with alternate action. Briet touch switches lamp
on and oft, ionger touch dims or brightens
lamps. Neon lamp helps find the switch in the
ark. £6-50
TDE/K Extension kit for TD300K for 2-way
switching etc. £1-50
300K — TOUCHSWITCH & DIMMER.
Single touchptate, small knob controls bright-
6

ness. £6-50

TSA300K — AUTOMATIC. Single touchplate.

Time delay variable 2 secs. to 3; mins. £4-30

LD300K — LIGHTDIMMER KIT. £2-90
24hr CLOCK/APP. TIMER KIT

Switches any appliance up

to 1KW on and off at preset

times once per day. Kit con-

tains: AY-5-1230 IC, 0-5”

LED dispiay, mains supply,

= display drivers, switches,

b LEDs, triac, PCBs & full tn-

structions.

CT1000K Baslc Kit £14:90
CT1000KB with whiie box (56/131 x 71mm}

£17-40

Ready Built £22-50
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gl PHONOSONICS

KITS FOR SOUND EFFECTS AND OTHER PROJECTS

R WYE

P.E. MINISONIC MK2 SYNTHESISER
A portable malns operated minlature sound synthesiser with
keyboard circults. Although having slightly fewer facllities

than the large Formant and P.E. synthesisers the functions
offered by this design give It great scope and versatility.
Set of baslc component kits {exci. KBD R’s & tuning pots—
see lIst for options available) and PCBs (Incl. layout charts)
KIT 38-25 £80-12
*‘Sound Design' booklet £1-00
P.E. 123-NOTE SEQUENCER
Enables a voltage controlled synthesiser to aut ti

DEPT EES88, 22 HIGH STREET,
SIDCUP, KENT DAI4 6EH
MAIL ORDER SUPPLIERS OF QUALITY PRINTED

CIRCUIT BOARDS, KITS AND COMPONENTS TO
A WORLD-WIDE MARKET.

P.E. AUTO-WAH UNIT

Automatic Wah or Swell sounds with each note played,
Baslc comps, PCB & chart KIT 58-1 £9-68
Text photocopy -58

ELEKTOR CHOROSYNTH

A 2}-Octave Chorus synthesiser with an amazing variety

of sounds ranging from violln to cello and fiute to clarinet,

¥ ily play

re-programmed tunes of up to 32 pliches and 128 notes

ong. Programs are keyboard [nitlated and note length and
rhythmic pattern are externally variable.

Baslc comps, PCBs and charts £35-56

Set of text photocoples £1-36

P.E. GUITAR EFFECTS PEDAL

Modulates the attack, decay and filter characteristics of a

signal from most audlo sources, producing 8 different switch-

able effects that can be further modified by manual controls,
Basic parts, PCB & chart KIT 42-3  £10-37
Text photocopy -28

P.E. GUITAR OVERDRIVE

Sophlsticated versatile fuzz unit inciuding variable controls

aftecting the fuzz quality whilst retalning the attack and

decay, and also providing filtering. Can be used with other

electronic instruments.
Baslic parts, PCB & chart KIT 56-3
Text photocopy

P.E. GUITAR SUSTAIN

Maintains the natural attack whilst extending note duratlon,
Basic comps, PCB & chart KIT 75-1 £6-73
Text photocopy 38

P.E. WAH.-WAH UNIT

Can be controlled manually or by Integral automatic control,
Set of baslc components, PCB & chart KIT 51-1 £4-93

KIT 76-7

£11-32
-68

1 t many others. Experienced constructors can readily

extend the octave coverage.

Basic comps, PCBs & charts KIT 100-8  £44-39
Text photocopy 70

ELEKTOR FUNNY TALKER

Incorporates a ring modulator, chopper and frequency

modulator to produce fascinating sounds when used with

speech and music signals.
Basic comps, PCB (as publ.) KIT 99-1
Text photocopy

ELEKTOR FREQUENCY DOUBLER

For use wlith guitars and other electronic Instruments to

produce an output 1 octave higher than the Input. Inputs

and outputs may be mixed to give grealer depth.
Basic comps, PCB (as publ,) KIT 98-1
Text photocopy

P.E. SPLIT-PHASE TREMOLO

Simple but effective substltute for a rotary cablnet. An

internal generator Is phase-sptit and modulated by the music

input signai and fed to 1 or 2 amplifiers. Suitable for elec-

tronic gultars and other instruments.
Baslc comps, PCB & chart
Text photocopy

P.E. PHASER

An automatic 6-stage phasing unit with Integralosciliator,
Set of basic comps, PCB & chart KIT 88-1  £10-69
Text photocopy -68

£8-60
40

£5-48
20

KIT 102-3 £17-58
-85

ELEKTOR PHASING & VIBRATO UNIT
includ | and control over the rate ot
phasing & vibrato, and has been siightly modified to also
include a 2-Input mixer stage,
Set of basic comps, PCB & layout chart KIT 70-2  £21-87
Text photocopy 67

P.E. PHASING UNIT
A simple but effective manually controlled phasing unit.
Set of basic comps PCB & chart KIT 25-1 £4-06
Text photocopy -28
P.E. SWITCHED TONE TREBLE BOOST
Provides switched selection of 4 preset tonal responses,

Set of basic components, PCB & chart KIT 89-1 £4-34
Text photocopy ‘78
P.E. SMOOTH FUZ2z
Set of baslc components, PCB & chart KIT 91-1 £6-40
Text photocopy ‘55

P.E. TUNING FORK

Produces 84 switch-selected frequency-accurate tones with

an LED monitor clearly displaying beat-note adjustments,
Set of baslc comps, PCB & chart KIT 46-3 £23-32
Text photocopy 97

P.E. CONSTANT DISPLAY FREQUENCY COUNTER
An Improved verslon of the prolect published In P.E.
Readout does not count vislbly or flicker due to blanking.

Set of baslc components & PCB KIT 79-4  £31-35
Text photocopy ‘78
DYNAMIC NOISE LIMITER
Effectively reduces tape-recording hiss. Stereo Unlt.
Set of basic components, PCB & chart KIT 97-1 £8-07
Text photocopy 75

MANY MORE KITS

for synthesisers, Rhythm Genearators, Electronic Planos and
other projects, big, small, simple or complex, are avallable,
plus a range of keyboards, separate components and acces-
sorles. Details In our lists.

COMPONENT SETS Incl all necessary
res, caps, s/cs, pots, t/formers. Hardware
such as cases, skts, knobs, kbds, etc, are not
Incl, but most can be bought separately,
Fuller detalls in lists.

ADD: POST & HANDLING
U.K. orders; under £¢ add 35p, under £20

add 70p, over £20 add £1. Recommended
Insurances inst postal ish : add

50p for cover up to £50, £1 for £100 cover,
etc., pro-rata, must be added to credit card
orders. N.B. Eire, C.L., B.F.P.O. and other
countrles are subject to higher rates.

ADD 15% VAT

(or current rate i changed). Must be added
to full total of goods, post & handiing on all
ULK. ordelrs. Does not apply to exports, or to

LIST: Send st

International reply coupons

d addressed {op!
with all U.K. requests for free list glving
fuller details of our goods. Europe send 35p,
other countrles send 75p, or equlvalent in

TERMS: C.W.0,
COLLECTION BY
{TEL: 01-302 6184)

MAIL ORDER OR
APPOINTMENT
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SIX DIGIT COUNTERS
One pulse moves one digit—
Type 1 for 230v AC not regettable.
Price 80p—Type 2 for 48v DC or
115v AC and resettable £1-35.

PUNCHED TAPE EQUIPMENT

for controlling machine tools etc. motorised 8 bit punch
with matching tape reader. Ex-computers, believed in good
working order, any not so would be exchanged, £15 the pair.
Carrlage £3.

SIREN OR BLEEPER
Amerlican Delta mechanical type, i
works on 6 to 12v to DC or 12 to

24y AC. Price 75p or £60 per 100. ]
Electronic Bleeper TH3S emits Wl
high pitched wailing note of
varylng pitch. In red plastic
case with fixing bracket. £5-00.

CASSETTE PLAYER/RECORDERS

WIth record and playback heads, all electronics, switches
and speaker. Price £9-95 (surely this must be the bargain of
the year). Music centre replacement stereo with heads but
not efectronics. £14-95.

FRUIT MACHINE HEART

4 wheels with all fruits, motorised and with solenoids for
stopping the wheels, with a little ingenuity you can defy
your friends getting the '‘jackpot”’. £9-85 + £4 carriage.

DESOLDERING PUMP

ldeal for removing components from . o .
computer boards as well as for “ ———==all’
service work generally. Price £6-35.

4 CORE FLEX CABLE
‘White pvc for telephone extensions, discolights etc. 10 metres
£2, 100 metres £15. Other multicore cable in stock.

HEADPHONE AMPLIFIER (STEREO)

With volume, tone and
balance control 8v operation.
All made up ready to go.
Price £4-50.

LS N

MUGGER DETERRENT

A high note bleeper, push latching switch, plastic case and
battery connector, Will scare away any viilain and bring help.
£2-50 complete kit.

RELAYS
Open type with 2, 10 amp ¢/o contacts—single screw fixing
£1-25 each, please state the coil voltage you require.

HUMIDITY SWITCH 4

American made by Honeywell. The ‘7 ,\,\

action of this device depends upon
the dampness causing a membrane to
stretch and trigger a sensitive micro-
switch, very sensitive—breathing on
it for instance will switch it on. Micro
3 amp. at 250V a.c. Only £1-15.

SAFE BLOCK

Mains quick connector will save you valuable time. Features
include quick spring connectors, heavy plastic case and
auto on and off switch, Complete kit £1-85,

VERSA DRILL

A 12 volt battery operated power
dritl, not just suitabie for printed
clrcuit boards but will do all the
Jobs and Is powerful enough to
perform all the functions and
operations normally expected of
Black & Decker and other mains
drllls. Its chuck accepts up to }”
drlils, Size approx. 150mm X
s0mm, Price £18-75.

TWIST DRILLS

Precision Swiss made—normal price 50p each 10 diff.
sizes covering v¢"-1”. £1-99 the lot—don’t miss this
super bargain,

V3 MICROSWITCHES

Ovaer 50,000 In stock all 250 AC working, with 3 silver contacts
for c/o clrcum—io amp 25p each or £20 per 100, 15 amp 3I5p
each or £30 per 1

MOTORISED DISCO SWITCH

With 10 amp changeover
switches, Multl adjust-
abla switches are rated at
10 amps. This would pro-
vide. a magnificent dis-
play. Fo-mains operating.
8 switch mode! £6-25. 10
switch model £8-75. 12
switch model £7-25.

MULLARD UNILEX

A mains operated 4+4 stereo
system. Rated one of the finest
performers in the stereo field
this would make a wonderful
gift for almost anyone, !n easy-
to-assembie modular form this
should sell at about £38—but
due to a special bulk buy and as
an Incentive for you to buy this
month we offer the system com-
plete at only £18 including VAT
and postag

FREE GlFT--—Buy this month and you will receive a pair of
Goodman's elliptical 8” x 5 speakers to match this amplifier.

NEW KITS

S WAVE BAND SHORT WAVE KIT Bandspread covering
13-5 to 52 metres. Complete kit Includn _case, materlnls,

BURGLAR ALARM CONTROL PANEL
Contains labelled block, latchl relay, test
switch and removable key control switch. Simplifies the
whole Installation, all you have to do is to take wires to

six transistors and diodes, d

switches etc. Nothing else to buy. 1f you have an ampllﬂer to
connect It to or a pair of high f
price s £11-95 inc.

SUB-MIN MICROPHONE
Size only §” x $” x 3/16” so smal! enough for a bugging
device, ex-hearing alds but guaranteed. Price £1-%0.

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation to be
picked up with FM radio. Can be made in a matchbox—alil
electronic parts and circuit. £2-00.

RADIO MIKE
ideal for discos and garden parties, allows complete freedom
of movement. Piay through FM radlo or tuner amp. £8:50.

DRILL CONTROLLER

Electronically changes speed
from approximately 10 revs to
maximum, Full power at all
speeds by finger-tip control.

Kit includes all parts, case,
everything and full Instructions.
-45

4
Made up model £1-00 extra

VENNER TIME SWITCH mains op-
erated with 20 amp switch, one on and
one off per 24 hrs. repeats dally auto-
matlcally correcting for the lengthen-
Ing or ghortening day. An expensive
time switch_but you can have it for
only £2-95. These are new but without
case, but we can supply plastic cases
(base and cover) £1-75 or metal case
with window £2-95. Also available is
adaptor kit to convert this into a
normal 24 hr. time switch but with the
added advantage ofupto 12 on/ofts per
24 hrs. This makes an ideal controfler
for the Immersion heater. Price of
adaptor kit is £2-30.

pads and to alarm bell. Price £8-00 + %0p. With
complete dlagram.

PRECISION MAINS OPERATED CLOCK

For only £1-50 + 22p. Sounds unbelievable but that's what
you can have if you send your order right away. The clocks
which have large clear dials were made by the famous Smiths
Company for use with their domestic cooker switch and are
brand new and guaranteed.

15-0-15v @ 2 AMP MAINS TRANSFORMER

Malins tr , upright ing primary and secondary
wound on neparute bobblnl with ﬁxlnu lugs. Price £3 +
45p. Post 60p.

25-6-25v @ 750 mA MAINS TRANSFORMER

Mains trann!ormer C core conﬁruc(lon heavlly varnished for
dead q Upright th fixing lugs.
Price £2 15 + 41p. Post 50p

25 WATT MID-RANGE SPEAKER 51"
Made by Goodmans so there's none better. 4 ohm coil.
Price £3-50 + 45p. Post £1-00.

8 OHM TWEETER
Made by Goodmans. 3}” square, 4” across fixings. Price
1-50 + 22p. Post 30p.

ROTARY SOLENOID
As most customers know we have solenolds of the normal
types for pulling and
We have now acquired some which have a rotating actlon,
D.C. operated. A shaft which comes out of the centre, rather
tike a motor spindle, travels approx. 80°. Price £8 + 75p.

WATERPROOF HEATING WIRE

As used for electric blankets, etc. This has dozens of other
applications—in gloves or socks for people with poor circu-
lation are obvious uses. One unusual use suggested by a
customer is a ‘grow' bag heater. The wire which consists
of an element wound on glass fibre then PVC covered has
a realn;nnce of 60 ohms per yard. The price is 20p + 3p
per yard,

TELEPHONE PICK-UP coll attaches by suctlon to phone
body, anubllng conversa(lon to be recorded, put through

THIS MONTH'S SNIP

MULLARD STEREO DECODER
MODULE

Multard Reference No. LP 1401. This ready made-up
and tutcd unit is suitable lor almost -ny tuner or
radio, feeding a stereo £2:00 + 30p (com-
plete with 4 di. B lamp
indicator can be supplied at an extra 50p.

SOUND AND LIGHT UNITS

3 CHANNEL SOUND TO LIGHT KIT Complete kit of
parts for a three channel sound to lIght unit controlling
over 2000 watts of lighting. Use this at home If you wish
but It is plenty rugged enough for Disco work,

The unit is housed In an attractive two-tone metal case
and has controls for each channel, and a master on/off,
The audio input and output are by 7 sockeh and three panel
mounting fuse holders provide thyristor protection. A four
pin plug and socket facllitate ease of connecting lamps.
Special snlp price is £13-58 in kit form or £18-50 assembled
and tested.

REMOTE CONTROL for Sound to Light (ours or any other
clrcuit) saves connecting to speaker or amp—kit consists
of 1 watt amplifier, crystal mike, case, sundries and diagram.
Price £3-95.

LIGHT EXPANDER AND LATCH for Sound to Light,

ennblec 3000 watts of Ilnhtlno to be controlled by single
| or each ch; nd bies lights to be latched on.

Kit conslsts of latching relay, control switch, case, sundries

and diagram, Price £4-25,

SINGLE CHANNEL KIT still available. Price £5-18

DELAY SWITCH

Malns operated—delay can be
accurately set with pointers knob
for periods of up to 2} hrs. 2
contacts suitable to switch 10
amps—second contact opens a
1e‘w“mlnutn after 1st contact.
£1.50.

MINI-MULTI TESTER

Deluxe pocket size p.recls'llorl

amp or h Price £1 + 15p.

TRANSDUCERS
As used remote control T.V. receivers. Price £1-50 + 22p.

LIGHT CHASER

Gives abrilliant display—a psychedelic light show for discos,
parties and pop groupds. These have three modes of flashing,
two chase-patterns and a strobe effect. Total output cower
750 watts per channel. Complete kit. Price £14 + £2-10.
Ready made up for £4 extra.

PRINTED CIRCUIT KIT

4 copper plated boards and the chemical for etching the
printed circuits, also 50 interesting designs of all sorts of
electronic gadgets which can be made on these boards,
Price £1-70+30p.

MAINS TRANSISTOR POWER PACK to operate transis-

tor radio, cassettes, ampiiflers, etc., take the place of any of

the following batteries, PP1, PP3, PP4, PP, PP9 and others,

You can make voltage output anything from 3v to 16v at up to

I'!go mA. Complete kit but no case £1-75 + 28p. Case 7Sp +
P.

TELESCOPIC AERIAL
5 { 21”7 when extended. Nickel plated superior make,
one nut fixing, folds over for FM. Price 95p + 15p.

F!ISH BITE INDICATOR enables anglers to set up several
lines then sit down and read a book. As soon as one has a
bite the loudspeaker emits a shrill note, Kit. Price £4 50+88p.

8§ WAVEBAND SHORT WAVE RADIO KIT

Brandspread covering 13-5 to 52 metres. Based on circult
which appeared in a recent issue of Radio Constructor,
Complete kll includes case ma'erla!s. six transistors and

diodes 8, switches, etc,
Nothmg else to buy, If you huve an ampllﬂer to connect it
to on a pair of high r rice

to get this kit oft lhe qround is £11-85 inc VAT and poataqe

3” EDGEWISE PANEL METER

0-25 MA moving coil made for the G.P.O. A very useful

I+ns;;umen| egpecially when panel space is limited. £2-50
p.

U.V. LAMPS

Can add a touch of novelty to a party or disco, We have In
stock the Aﬂns 175 watt U.V. Lamps. These plug straight
into al Ider and need no contro! or starter gear, This

moving coil instrument, }
bearings—2000 o.p.v. mirrored
scale.

11 instant ranges measure:—

DC volts 10, 50, 250, 1000.

AC volts 10, 50, 250, 1000.

DC amps 0-100' mA.

Continuity and resistance 0-1 meg
ohms in two ranges.

Complete with Test Prods and
instruction book showing how to
measure capaclty and Inductance
as well.

Unbelievable value only £6-75 +
50p post and Insurance.

FREE Amps ranges kit to enable you to read DC current
from 0-10 amps, directly on the 0-10 scale, {t's free If you
purchase quickly but if you ailready own a mini tester and
would |lke one, send £2-50.

TERMS : Cash with order—but orders under £10 must add
$0p to offset packing, etc,

BULK ENQUIRIES INVITED, PHONE: 01-688 1833,

ACCESS & BARCLAYCARD ACCEPTED.

J. Bull [ELECTRICAL] Ltd.

(DEPT. (EEN)
34-36 AMERICA LANE,
NEW ENGLAND ROAD,
HAYWARDS HEATH SUSSEX.
RH16 3QU

is a black lamp about the size of the old-fashioned 200 watt
lamp. Price £9-00 + £1-35p.

PANEL METER 0-1mA
Japanese made full vision perspex front, flush mounting.
Price £3 + 45p.

12v SUBMERSIBLE PUMP

Qur drill pump s useful, but this new one is even more so.
Just join If to your car battery, drop It into the liquid to be
moved and up it comes, no messing about, no priming, etc.
and you get a very good head. Sultable for water, paraffin
and any {iquld. One use if you
are a camper, make youraell a shower. Price £6 + 99p.
free gift, first 100 purchasers wiil get tap with bulit In switch
and length of plastic tubing.

E.H.T, MAINS TRANSFORMER with inductance control,
normal primary, secondary output by our equipment, 3-8 kv
3 mA. E.M.T. voltage can be varied by applying a DC voltage
to the lower normally unused bobbin, We are not sure how
mueh the voltage may be increased or decreased but using
a 9 volt battery we seem to get a rise or fall of about 30 voits,
Ex unused P.S.U.'s. Price £2 + 30p. Post 40p.

SHORT WAVE CRYSTAL RADIO

Al the parts to ma'e up the beginners model, Price £2 + 30p.
Crystal earpiece 57p + 8p. High resistance headphones (give
be:l results) £3:25 + 50p, Kit includes chassis and front but
not case,

RADIO STETHOSCOPE

Easy way to fault find—start at the aerlal and work towards the
speaker—when signal stops you have found the fault, Com-
plete kit £4-25 + 85p.

INTERRUPTED BEAM KIT

This kit enables you to make a switch that will trigger when a
stendy beam of lnfra-rad orordinary uoht h broken. Maln com-
and caps, etc.

1 phot
Circult diagram but no case, Price £2 + 30p.
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Projects... Theory...

and Popular Features ...

This month TTL logic provides a link
between three different projects.
These projects moreover illustrate
how self-supporting, and even self-
sufficient, our hobby can be. So let’s
consider each in turn.

First there is the Duo-Deci Timer.
A useful item of equipment and a
typical “end-product” of a building
session. This instrument will find
many applications around the home,
perhaps in the kitchen or maybe in
the photographer’s darkroom, but
there are numerous other uses of
course.

Whilst building this timer it would
be helpful or, at least instructive, to
check out the operation of the logic
circuitry. But the constructor does
not have to go and buy an expensive
instrument, he simply sets to and
makes one. For the second project in
our TTL linked trio happens to be a
TTL Logic Probe.

This handy little instrument will
prove indispensable to all who build
and experiment with TTL logic cir-
cuits. It enables one to ascertain the
state of the logic (“high” or “low”)
at any point, under working con-
ditions. Worthy also of a mention is
the homely touch introduced by the
adaptation of a Multicore solder dis-
penser as the probe case. (How’s
that for conservation as well as self-
sufficiency!)

Now the Duo-Deci Timer, like many
other projects, is designed to operate

Readers’' Enquiries

from a battery. But if one prefers, a
mains power supply unit can be used
instead. That is just one possible use
for the remaining item of our trio,
the TTL Power Supply Unit.

Designed to provide the maximum
voltage needed for TTL devices, this
compact unit will be an asset on the
workbench, especially when running
dynamic tests on TTL circuit hook-ups,
or on completed projects. Or it may
be employed as a permanent source
of power in place of a battery.

Test equipment and power supplies
are essential ancillaries in the hobby-
ist’'s workshop. They play their part
during the creation of other—perhaps
more imposing and more splendid—
projects, destined in all probability
for use away from the workshop and
by “non-electronics” persons.

The fact that they are home-made
gives added cause for pride of posses-
sion, and substantiates the claim that
electronics is to a considerable de-
gree self-supporting.

Sorry to finish on this note, but the
price of EE will regrettably be in-
creased to 60p as from the next issue
(October). This is necessary because
of increasing costs affecting the pub-
lishing business in general.

Fut

Our October issue will be published on Friday, September 19. See page 569 for details.

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

stamped self-addressed envelope.

We cannot undertake to engage in discussions on the telephone.

Component Supplies

Readers should note that we do not supply electronic components for
building the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

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

readers are reliable. We cannot however guarantee it, and we cannot accept legal re-
sponsibility for it. Prices quoted are those current as we go to press.
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By R. A. PENFOLD
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RADIO

THIS two i.c. medium wave radio is

primarily intended for use as a
bedside set. although it can provide
sufficient volume for normal domestic
use.

There is an optional one i.c./one
transistor timer circuit which can be
used to automatically switch off the
receiver after a switch-selected delay
of 5, Tly, 10, 1215, 15, or 17!, minutes.
This gives a simiple “snooze” facility
of the type fitted to many clock radios
and other receivers these days.

THE CIRCUIT

Fig. 1 shows the complete circuit
diagram of the receiver including the
timer circuitry. The range circuitry is
shown in the inset of Fig. 1.

The r.f. and detector stages use a
ZN414 i.c. (IC1) in a standard con-
figuration. A tuned circuit is formed
by L1 and C3. One end of this is
coupled to earth by C2 and the other
end couples into the input of ICI.

The low impedance coupling winding
on the ferrite aerial is not needed
because the ZN414 device has a buffer
stage at the input which produces a
high input impedance, and gives good
results with direct connection to the
ferrite aerial. The buffer stage is fol-
lowed by three stages of amplification
which provide a considerable amount
of gain.

These are in turn followed by a
transistor detector stage which has R2
as its load resistor and C4 to provide
the necessary r.f. filtering. Rl is a

548

bias resistor. The ZN414 has a simple
a.g.c. (automatic gain control) action
which reduces the gain on strong sig-
nals so as to reduce the possibility of
overloading and to provide a more
consistent audio output level.

A nominal supply potential of 1-3V
is required for the r.f. and detector
circuitry. This is derived from the
main 9 volt supply using a simple
shunt stabiliser incorporating R3, D1,
and D2, the two silicon diodes being
forward biased to produce a voltage
drop of 0:65V across each. The
supply is decoupled by Cl1 and C6.

AUDIO STAGE

A TBAS820 i.c. (IC2) is used in the
audio amplifier section of the receiver,
and this is a type which can have its
input direct coupled to the volume
control. In this case the input is
coupled to volume control VRI1 via
R4, this resistor forming an r.f. filter
in conjunction with C7.

There was found to be a small
amount of r.f. breakthrough and con-
sequent instability without this
additional r.f. filtering. Capacitors C9,
C10, C12, plus R6 are also needed in
order to ensure good stability. The
audio outout from ICl to the volume
control is coupled by C5 and this also
provides d.c. blocking.

The output signal is coupled to the
loudspeaker by way of d.c. blocking
capacitor C11 and the break contact
of phone socket SK1. This break con-

tact automatically switches out the
loudspeaker when an earphone is in
use. Both crystal and magnetic ear-
phones are suitable.

The voltage gain of the amplifier is
controlled by RS, and the specified
value actually gives a gain of approxi-
mately 73 times. This is sufficient to
fully drive the amplifier from the
signal level of about 30mV r.m.s. pro-
duced at the output of ICI.

The maximum output power is
about 200mW r.m.s. or so, although it
is somewhat less than this when using
speakers of more than about 35 ochms
impedance. The circuit will work well
with any normal speaker having an
impedance in the range 8 to 80 ohms.

TIMER

It is important for the timer circuit
to have a very low quiescent current
consumption since it is permanen tly
connected to the battery supply, and
unlike the rest of the receiver is un-
affected by on/off switch S1.

A cMos i.c. has therefore been used
as the basis of the timer as it has a
stand-by current consumption of only
a fraction of a microamp, and will not
significantly affect battery life. Two of
the four gates in a 4011 two-input
NAND gate package are used in a con-
ventional cMos monostable circuit,
The inputs of the unused gates are
connected to one of the supply lines
to prevent them from being
spuriously operated by stray pick-up,
but these gates are otherwise ignored.
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OPERATING PRINCIPLE Fig. 1. Complete
. m
The two inputs of gate 2 are con- curcuuthéag:jsge
nected in parallel so that it works as Radio. The resist- -
an inverter, and its output is high ive network which 47M0
since the input is taken low by the controls the time
timing resistance. Transistor TR1 is period for the'
fed from the output of the monostable, automatic switch VR7
off is contained 47MN

and is cut off when the output is in
the high state.

The output of gate 1 is low because
one input is taken high by R7, and
the other is taken high by the output
of the monostable. If either or both
its inputs are taken low, however,
gate 1 output will go high.

Momentarily operating S2 will in-
deed take one input of gate 1 low,
causing its output to go high. This
signal is coupled to the input of gate
2 by C13, causing its output to go low
and switch on TR1 with the base
current it supplies via R8. TR1 then
effectively connects the positive
battery terminal to the radio circuitry,
and the set becomes operational.

The voltage at the negative
terminal of C13 now gradually falls as
this component charges up through
the timing resistance. Eventually the
voltage here will fall below the tran-
sition voltage of gate 2, resulting in
the output reverting to the high state
and the radio being switched off.

Both inputs of gate 1 are then back
at the high state once again, and its
output therefore returns to the low
state. The circuit is now back in its
original state and is ready to be
started on another timing run by
briefly operating S2 once again.

in the inset and
is connected into
the main circuit
at the points A
and B. It can also
be seen that the
small coupling

winding on the YR2
tuning coil is not it
used in this
design. The |

unused pins of
IC3 are tied to
the power lines
to prevent spur-
ious triggering.

TIMING RESISTANCE

It is possible to control the time for
which the set is switched on by means
of the timing resistance, with the
switch on time being roughly propor-
tional to the value of this resistance.

Switch S3 provides six different re-
sistance values, and presets are used
so that these resistances can be
trimmed to give the six nominal times
specified at the beginning of this
article.

Of course, on/off switch S1 must
be in the “off”’ position when using the
timer or S1 will keep the set switched
on regardless of the timer circuit.
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COMPONENT PANEL

Most of the components are
assembled on a 0-1 inch matrix strip-
board having dimensions of 37 holes
by 24 strips (33 x 2!3 inches). This is
a standard size in which the board is
sold. The component layout is shown
in Fig. 2.

Drill the 3-3mm diameter mount-
ing holes for the panel and the fer-
rite aerial, and make the 22 breaks
in the copper strips before inserting
and connecting the components. Be
cqreful not to omit any of the 10 link
wires.

The cmos chip IC3 is the last com-
ponent that is connected, and it
should be left in its protective
packaging until it is time to fit it onto
the board. It should either be
soldered into place using an iron hav-
ing an earthed bit or it should be
fitted into an i.c. socket. Handle the
device as little as possible.

The Ambit ferrite aerial used in the
prototype has plastic mounting clips
which enable it to be easily mounted
on the component panel using a
couple of short M3 or 6BA bolts and
fixing nuts.

A Denco MW5FR aerial also works
well in this circuit, and can be
mounted on the panel using a couple
of 9-5mm “P” type cable clips.

CASE

A plastics box measuring about 190
X 110 X 60mm is used as the case for
the prototype. The case cannot be
much smaller than this if it is to com-
fortably accommodate all the compo-
nents, and a metal type is not suitable
as it would screen the ferrite aerial
and virtually eliminate any signal
pick-up.

The component panel is mounted
on the removable rear section of the
case using a couple of M3 or 6BA
fixings, but it is not finally bolted
into place until it has been wired up
to the rest of the receiver.

The layout of the front panel can
be seen from the photographs. The
rectangular cutout for the speaker
can be cut using a fretsaw or a
miniature file. Alternatively a grill
of small holes can be drilled. A piece
of speaker cloth or fret is glued over
the rear of the cutout and the speaker
is carefully glued onto this taking

550

COMPONENTS S8

Resistors
R1 100k R6 10
R2 6800 R7 4-7kQ
R3 2-7kQ2 R8 4-7kQ
R4 4-7kQ R9 4-7MQ
RS 82Q

All $W carbon 4 5%

Potentiometers
VR1 47kQ carbon log.
VR2-VR7 4-7MQ vertical preset (6 off)

Capacitors
C1  100uF 10V elect.
C2 10nF polyester type C280

See

page 553

C3 300pF solid dialectric variable (Jackson Dielecon or similar)

C4 100nF polyester type C280

C5 220nF polyester type C280

C6 100uF 10V elect.

C7 1nF ceramic plate

C8 100uF 10V elect.

C9 100nF polyester type C280 i
C10 1-5nF ceramic plate

C11 470uF 6-3V elect. L
C12 100nF polyester type C280 y

C13 100uF 10V elect. ;

Semiconductors
IC1 ZN414 tuned radio frequency i.c.
1C2 TBA820 a.f. amplifier i.c.
IC3 CD4011 CMOS quad 2-input NAND gate
TR1 BC179 npn silicon
D1,2 1N4148 small-signal silicon diode (2 off)

Switches
S1  s.p.s.t. miniature toggle
S2  push-to-make, release-to-break
S3  2-pole, 6-way. rotary type

Miscellaneous
B1 9V type PP3

LS1 miniature moving coil loudspeaker, 8 to 80Q impedance

SK1 3-5mm jack socket with single break contact

L1 Aerial coil, Ambit type MCW2 or Denco type MW5SFR, or any other m.w.

ferrite aerial coil wound on 9:5mm diameter ferrite rod with fixing clips
Case, dimensions 190 x 110 X 60mm plastic or wood; 0-1 inch matrix stripboard
37 holes x 24 strips; battery connectors; speaker fret; connecting wire.

-

View inside the completed unit. Timing selection switch S3 can be clearly seen with

its complement of variable resistors, VR2 to VR7.
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Inset left shows a close-
up view of the timing
selection switch S3. Only
VR7 has been drawn out
in full but all the presets
should be soldered direct-
ly to the switch tags in a
similar way. Reference to
the photograph opposite
will make this clearer. One
tag of VR2 has been
soldered to the first tag
of the unused portion of
the switch to make a
solid anchoring point for
connection to R9 on the
circuit board.
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BEDSIDE
RADIO

Q3

TO TUNING CAPACHOR//C‘;
T3

COUPLING WINDING
{NOT USED)

Fig. 2. layout of the
components on the circuit
board and interconnec-
tions. The tuning capaci-
tor and on/oft switch,

VvR1

have been omitted for
clarity. The tuning coil
has two windings, one of
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which is not used. X1
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IT WORKS

TUNABLE

DELAY BATTERY
1
POWER SUPPLY o . ﬁ*‘;'
ELECTRONIC & /ﬂ
TIME CELAY 27

SWITCH

FERRITE
AERIAL

CIRCUIT

LOUDSPEAKER

T
i

voLuMe L

Radio signals from the transmitter induce electrical signals in the
ferrite aerial. A certain portion of these are selected by the tuned circuit
and passed onto the t.r.f. radio chip where they are processed into a low

care not to smear any adhesive onto
the diaphragm. Use a good quality
adhesive such as an epoxy type.

When the other components have
been fitted onto the front panel and
the earphone socket has been
mounted on the left hand side panel
of the case, the remaining wiring can
be completed. This is illustrated in
Fig. 2.

: frequency or audio sighal. This is then passed into the audio amplifier i.c.
he output of which is used to drive a loudspeaker.

Power to the unit passes through an electronic time delay switch. This
onsists of a monostable circuit which keeps the radio switched on for a
reset period after the main switch has been turned off, thus allowing the
istener to dose off to sleep without needing to turn off the set manually.

ADJUSTMENT
Thoroughly check all the wiring for
mistakes, and when confident that
there are no errors, connect a battery
and switch on. In most locations it
should be possible to receive a number
of stations at good volume even dur-
ing daylight hours, and it should be
possible to pick up more after dark.

The frequency coverage of the set
dépends to some extent on the
position of the aerial coil on the fer-
rite rod. If the set cannot tune down
to stations at the low frequency end
of the band (the vanes of VCI1 fully
meshed), this can be corrected by
moving the coil further onto the fer-
rite rod.

A lack of coverage at the other end
of the band can be currected by mov-
ing the coil towards the end of the
rod.

When a suitable position for the
coil has been found it should be glued
or taped in place to prevent it from
slipping out of adjustment.

PRE-SET RESISTORS

The six preset resistors are adjusted
by empirical means to give the correct
time delays with a reasonable degree
of accuracy, starting with VR2 which
sets the 5 minute switch off delay.
Resistors VR3 to VR7 are then ad-
justed in sequence to set the 71,, 10,
121;, 15, and 17!, minute delay times
respectively.

The presets must be adjusted in this
order. This is a rather time consuming
task and unfortunately there is no
short cut, but at least in this applica-
tion a high degree of accuracy is not
necessary, and it is only necessary to
get the actual times within a few
seconds of the specified ones, s

Mail Order and Books

This is a time with shortening days when
the old hands will be deciding on their
next project, and equally important, many
new recruits will be joining their ranks.
In one or two issues about this time, !
usually devote some space to giving
guidance on component buying and this
year will be no exception,

| will commence as ! usually do with
pointing out that considerable use has
to be made of firms who offer Mail Order
facilities, and the first step is the acquisi-
tion of at least four good catalogues.
It is best to accept the fact, straight away,
that the number of electronic compo-
nents is now so vast, that you are unlikely
to be able to get all your requirements
from one supplier.

Also, | think a few extra reference books
would not come amiss. First of all [ would
suggest Basic Electronics prepared by
Malcolm Plant for the Schools Council.
It is in five parts which can be purchased
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separately and is modestly priced.‘Even-
tually | would suggest that Foundations
of Wireless and Electronics by Mr. G.
Scroggie is a “must". )

Another book | would strongly recom-
mend is the Dictionary of Electronics
published by Penguin. Lastly | would
suggest the Towers /nternational Tran-
sistor Selector.

Blue Fingers

| am certain that many of our readers
are married men and will confirm what
| am about to say.

You find that within a few months
of being spliced, you are being compared,
always unfavourably, to Betty or Daisy's
husband, Len or Bill. Compared to them
you are a lazy good for nothingl

It turns out that Len or Bill, regularly
clean all the windows, paint the house
inside and out, and needless to say do
all the gardening.

When you visit them, you are certain to
have a conducted tour of the garden

which is like a miniaturised but greatly
improved version of Kew.

Apparently Len or Bill have what are
called "' Green Fingers''. On the way home
this will be contrasted by the little woman
with her own garden which looks like an
inferior version of the Matto Grosso.

However, there is another side to the
coin. When a fuse blows, the toaster,
or vacuum breaks down, then we elec-
tronic types come into our own, someone
ought to say that we have "‘Blue Fingers".

Only a short while ago my wife switched
on our electric cooker, there was an
almighty flash and a bang and the com-
pany fuse had blown. This would have
had the Lens and the Bills yelling for
help and dialling 999, but did old "Blue
Fingers'" turn a hair? Not a bit of itl
In a trice he had the back off the cooker
and quickly sized up the situation,

The main supply is connected to ter-
minals with insulators big enough to
carry the National Grid. The positive
terminals had been arcing across to the
earthed metalwork until the heat had split
the insulation into about three pieces.
The negative insulator was perfectly
good, so | swapped them over. | reasoned
that the potential difference between the
negative line and earth was minimal
although this is not always the case.

An interesting sidelight on this, is the
fact that the cooker is fed through a 30
amp fuse and a 60 amp before the com-
pany fuse which is rated at 120 amps.
Only the 120 amp fuse had blown. This
looks like a practical example of Froud's
Law A transistor protected by a fast
acting fuse will protect the fuse by blow-
ing first"']
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By Dave Barrington

Vowel Power

Most of our readers will no doubt have
heard of the Texas Speak and Spell
education aid which lets children have
fun while learning to spell. Now comes
news that it has been given a bigger
vocabulary,

The standard machine has a 240-word
vocabulary and now by the addition of a
plug-in word module a further 140 words
has been added. The new plug-in word
memory, called "' Vowel Power", works in
exactly the same way as the built-in pro-
cessor but concentrates on words with
difficult vowel sounds.

The new words relate to vowel sounds
in four categories: short vowel sounds
such as neck and much; long vowel
sounds like wheel and toast; two letter
or blended vowel sounds like cloud and
clown; and words where the letter "1’
changes the vowel sound sound—such
asgerm and church.

An improved voice synthesis is another
feature of the Speak and Spell which
retails for about £50. The plug-in word
memory, which is the first of a series,
retails for about £15.

Remote ICs

~ A couple of exciting new integrated
circuits for the experimenter take the
spotlight this month.

Currently not on general supply, but
available from Celdis Ltd, is a two-chip
remote control system comprising the
Plessey SL490 pulse-transmitting remote
controller and ML920 receiver.

The SL940 is a bipolar, pulse trans-
mitting circuit. Single-pole switches are
used to select the required command
which is transmitted as one of 32 5.-bit
code words. These words can be modu-
lated as PPM onto a single carrier fre-
quency or transmitted as baseband
pulses.

The ML920 receiver is a 24-pin PMOS/
LSI integrated circuit which, after de-
modulation of the incoming signal, first
verifies and compares two consecutive
code words. The signal is then decoded
to give 20 channels, three analogue con-
trols plus six other control functions.

Features of the receiver i.c. include all
timing from an on-chip oscillator and
automatic error detection. Only 6uA of
current is taken from the 9V supply by the
transmitter on standby.

Typical applications would be the
remote control of toys and models and
domestic remote confrols such as garage
door operation, TV and hi-fi control. The
transmitter and receiver can be combined
to give a flexible system using as the
control link a cable, sound, ultrasonics,
visible light, infrared or radio frequency.

Further details, price and stockists
can be obtained from Celdis Ltd., Active
Components Division, Dept EE, 37 Love-
rock Road, Reading, Berks, RG3 1ED.

Remote Control

Talking of radio frequency, the Toko
i.c.s, KB4446 and KB4445, available from
Ambit International, provide the designer
with the opportunity to build a 4-channel
f.m. radio control receiver and transmitter
on the 27MHz band.

All necessary data is contained in a
comprehensive data sheet which comes
with the i.c.s. Also contained in the data
sheet are two circuits, one for the trans-
mitter and one for the receiver. The system
is based on the standard 27MHz band,
i.e. 9:6V operation for the transmitter and
4-8V for the receiver, 1-2ms pulse width.

The transmitter i.c. (KB4445) only re-
quires the channel and r.f. timing com-
ponents together with an r.f. power tran-
sistor around it to give a practical working
circuit. In the case of the receiver (KB4446)
there are two input tuned coils together
with a mixing coil, an i.f. ceramic filter
and a detector coil, which with a sprink-
ling of R's and C's is all that is required.
With the addition of a transistor in the
r.f. input stage the sensitivity can be in-
creased from 40uV to 2u V.

To sum up, these i.c.s. are a good buy
for the home constructor wishing to
develop his own radio control system,

Available from Ambit International,
Dept EE, 200 North Service Road, Brent-
wood, Essex, CM14 4SG, the current
price of the KB4445 is £2-30 and the
KB4446 £2-65 including VAT. If purchased
as a pair the combined cost will be £4-75.
IA _cr(njarge of 35p post and packaging is
evied.

Hooked

The versatility of the miniature EZ test
hooks have often proved invaluable in the
workshop when checking out experi-
mental “lash-ups”. The only criticism
has been that the interconnecting wires
tended to get in the way and often been
more an hindrance than help.

To allow greater flexibility of movement,
when making test connections, EZ Hooks
have recently been introduced joined by
a p.wv.c. coil cord which expand from a
closed position of 180mm to 915mm. The
leads are available in ten colour-coded
colours.

Further information on the complete
range of EZ Hooks is available from the
British Central Electrical Co. Ltd., Dept
EE, Unit 10 Carvers Industrial Estate,
Southampton Road, Ringwood, Hants,
BH24 148S.
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CONSTRUCTIONALPROJECTS

Weather Centre

This months concluding article for the
Weather Centre project deals with the
hardware. It is difficult to generalise on
any supply problems as this will obviously
vary from area to area and any good DIY
or Hardware shop should be able to
supply most items.

The TV aerial claw clamp for securing
the boom to mounting pole was purchased
through a Tandy store.

The only electronic items of note in this
part of the Weather Centre are the infra
red emitter (TIL32) and the infra red
detector (TIL78). These are available from
several suppliers and should not be
difficult to find, :

Lights Failure Monitor

No purchasing problems should be
experienced with components for the
Lights Failure Monitor.

In view of the large number of semi-
conductor devices required some ad-
vertisers may even be willing to quote a
special price for a “'semiconductor pack”
for this project.

Bedside Radio

Most components for the Bedside Radio
are generally available and should not
cause concern,

However, should any readers have
difficulty in obtaining the Dielecon 300pF
tuning capacitor this is available from
Home Radio. Also, suitable aerials are the
MCW2 from Ambit International and the
MW5FR from Denco Ltd., Dept EE, 355
OFL?\I Road, Clacton-on-Sea, Essex, CO15
3RN.

Precision Parking Pad

Choosing and locating a magnet for
the reed switch operation could prove
quite a problem for the Precision Parking
Pad. Probably one of the Eclipse range
from James Neill (Sheffield) Ltd., would
prove most suitable. The Minor 801 magnet
or the 811 Power Magnet would seem to
be ideal. These should be stocked by any
good hardware shop.

No troubles should be encountered with
the rest of the components for this project
as they are generally available from most
advertisers.

Duo-Deci Timer

Checking through the list of com-
ponents for the Duo-Deci Timer we cannot
foresee any supply snags. People like
Maplin, Watford, and Marshalls seem to
stock most items.

TTL Logic Probe

No buying problems should be experi-
enced with parts for the TTL Logic Probe.
Most of our advertisers who specialise in
semiconductors should be able to meet
any orders.

TTL Power Supply

Standard parts are used throughout
the TTL Power Supply and there should be
no problems in obtaining components.
The transformer should have an output
of at least 6V and a rating of not less than
2A. The Universal Chassis member is
available from Home Radio, catalogue
number CUS6A and the voltage regulator,
type LM309K, can be found in most
suppliers’ catalogues.
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Tms article describes an easy to
build two-digit timer with optional
decimal point.

To time an egg, develop a film or
do some other process taking up to
a maximum of 9-9 minutes, the “fast”
range is used.

For fixing and washing film or
prints, barbecuing sausages or park-
ing time watching, the ‘“slow” range
is selected.

Operation is from a 4:5 volt bat-
tery or from a mains operated bat-
tery eliminator if the timer is used
extensively.

CIRCUIT OPERATION

Fig. 1 shows the complete circuit
and its operation is straight forward
and easily followed. Power is applied
to the circuit via S3 and no more
than 5 volts should be used because
of the TTL devices in the unit.

The “fast” or “slow” range is
selected by means of S1. With S1 in
the “0-1” position, capacitor C1
charges through VR1 and Rl. When
the emitter of the unijunction tran-
sistor TR1 reaches sufficient potential
due to Cl1 charging, TR1 conducts
and discharges Cl1.

The process is repeated over and
over again, and VR1 is adjusted so
that this takes place at 0-1 minute
or 6 second intervals. When S1 is in
the “1” position, C1 charges through
VR2 and R2 so that pulses are pro-
duced at the rate of one per minute
instead of one every tenth of a
minute.

The decimal point on X1 is illu-
minated when S1b is in the 0-1 posi-
tion. It will be seen that the device
will read down to 0:1 minutes on
the “fast” range and 1 minute on the
“slow” range and it is felt that this
is easily close enough for the sort of
activities the author has in mind. The
two-range, two-figure indication also
allows considerable simplification.
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Timing is not initiated until S2 is
closed. When this happens S2a applies
voltage to TR1 and associated com-
ponents whilst S2b previously held
open to keep the display at 00 closes
to allow the pulses to be counted.

COUNTER

The counter i.c. IC4 is driven by
the pulses from TR1 via TR2. These
pulses are delivered at either 0-1 or
1 minute intervals, according to the
setting cf S1. The 7490 chip, IC4,
is a binary coded decimal decade
counter. It receives pulses at pin 14
and translates these into a binary
output at pins 11, 8, 9 and 12. These
binary outputs pass to pins 6, 2, 1
and 7 of the 7447 decoder-driver i.c.
IC3.

. .
EOPENE TR e e LA

. HOW IT WORKS

+Ve

RESET COUNT

# TO RESET

RANGE [ p|
@ e

This integrated circuit decodes the
binary inputs into a form that will
drive the displays X1 and X2 and
this appears at pins 9 to 15. Decod-
ing is so arranged that the correct
sectors of the seven-segment display
are illuminated to display the numbers.

The components IC1, IC2 and X2
thus count from 0 to 9 as pulses
arrive at pin 14 of IC4.

TENS AND UNITS

At the next pulse, IC4 provides an
input to IC3 which is decoded to re-
turn the numeral to 0 and a pulse
passes from pin 11 of IC4 to pin 14
of IC2. This then provides a binary
output for the number one which is
decoded by IC1 and thus the “tens”
numeral is advanced,

d, 4

DECODER

"

COUNTER COUNTER
ik

PULSE
GENERATOR

e

_inputs of the counters.

An oscillator provides pulses at the rate of one every second or tenth of:
a second according to the setting of the range switch.
_ These pulses are passed on to the first counter which causes a seven-
..~ segment display to count up by one every time a pulse is received.
=" Every tenth pulse causes the dlsplay to return to zero and pass a single;
- pulse on to the next stage where it is counted in the same way.

When 99 pulses have been received, the displays both return to zero’
and the process starts all over again.

To reset, the power is removed from the oscillator and fed to the reset

%

#
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Fig. 1. Full circuit diagram of the Duo-Deci Timer.
This continues until 99 is reached. Afterwards, with the board re-

For the “fast” range, the decimal
point is switched on and lies to the
right of the units digit, that is be-
tween the two numbers. In fact this
forms part of X2 and is illuminated
when pin 6 is earthed.

If a battery eliminator is used, it
should be plugged into SK1. It must
be at a voltage of less than 6 volts.

Diode D1 is used to provide pro-
tection against the battery eliminator
being connected the wrong way round
and also drops the voltage down by
about 0-6 volt thus allowing the more
common kind of eliminator or even
a large 6 volt battery to be used.

Outside view of completed unit.
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THE CASE

The timer is designed to fit into a
case measuring 100X 70X40mm, and

is therefore very compact in con-
struction,
Cut the 0-1 inch s.r.b.p. matrix

board down to 76 X52mm and place
it against the top of the case. This
will enable you to position the holes
for the three 8BA mounting bolts
which can be drilled through the
board and the case. Once the holes
have been drilled, the three 8BA
bolts can be fastened in position and
spacers added so that the board
stands about 8mm clear of the front
of the case.

Apertures are made to match the
positions of the displays X1 and X2.
This can be done accurately by drill-
ing a few small holes so that a small
flat file can be introduced. The holes
are then filed to shape, checking as
necessary that they will agree with
the actual positions of the displays
on the circuit board.

Everyday Electronics, September 1980

moved, make three slots for the
switches. Again a few small holes are
drilled and the holes filed to shape.
Of course you will also need to drill
holes for the securing screws as well
as these slots. The switches should
be left off for the time being.

The battery used in this project
is a three-cell flat battery type 1289
and it lies horizontally on top of the
circuit board. Card or similar material
is placed between the board and the
battery.

THE I.C.S
The i.c.s fit into 14- and 16-pin d.i.l.
holders. Although not absolutely

essential, they save a great deal of
time and trouble when securing the
i.c.s and there’s no worry about ther-
mal damage. This also applies to the
displays X1 and X2.

Make sure you insert the i.c.s cor-
rectly when all the construction is
completed. Pin one is always identi-
fied by a spot or indentation on the
body.

CIRCUIT BOARD

Assembly again is fairly compact
and a few points should be noted.
Fig. 2 shows the top or display side
and also the underside. Pre-sets VRI1
and VR2 are mounted on the under-
side so that they can be adjusted.
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When fitting the components make
sure that all components are mounted
lower than the top of the display
chips. The transistors will therefore
be very close to the board. Care must
be taken to heatsink the transistors
when soldering.

The resistors R7 to R21 which are
in series with various segments of the
displays should be as small as pos-
sible in size and 13 watt types will
be adequate.

The first job when assembling the
board is to wire the power lines to
the i.c.s; positive to pins 3, 9, and 14
on X1 and X2, pins 16 on IC2/4 and
pins 5 on IC1/3; negative to pins 6, 7
and 10 on IC2/4, and pins 8 on IC1/3.
Other connections can then be put in
as shown in Fig. 2.

Positive and negative circuits are
wired with thin flex or 22 s.w.g. wire,
although 30 s.w.g. is strong enough
elsewhere and is much more easily
handled. Sleeving is added as and
when required.

With R16, R20 and R21, the leads
should be shaped so that no short
circuits can arise, these components
being near R17, R18 and R19.

It is helpful to use colour coding
for some of this wiring, especially
things such as red for positive, black
for negative and orange for re-set
line.

Interior view of the
finished timer. Note
that the compol
side of the
faces the
panel.
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Resistors

R7-R21

All $W carbon + 5% unless otherwise specified

Potentiometers
VR1 50kQ miniature horizontal preset
VR2 500kQ miniature horizontal preset

Capacitors
C1 100uF 6V elect.
Cc2 10nF disc ceramic

Semiconductors

TR1
TR2

IC1, IC3 7447 b.c.d. to seven segment decoder/driver (2 off)
I1C2, IC4 7490 b.c.d. decade counter (2 off)

D1
X1, 2

Miscellaneous

51,2,3
SKi1
B1

Plastics box, size 100 x 70 x 40mm; 0-1 inch perforated s.r.b.p. board, size
52 x 76mm; 14 pin d.i.l. i.c. sockets (4 off); 16 pin d.i.l. i.c. sockets (2 off); 8BA
nuts, bolts and spacers; inter-connecting wire; stiff wire for battery connectors.

COMPONENTS “$1%3

68kQ2
680k See

2200 o
Tal

470Q
2:7kQ
page 553

2-2kQ
270Q §W miniature (15 off)

T1543 n-channel unijunction
BC107 npn silicon

1N4001 1A 50V silicon diode
DL707 8mm common anode seven segment display (2 off)

d.p.d.t. slider switch (3 off)
3-5mm jack or other socket to suit battery eliminator
4-5V flat pack battery type 1289

OFF-BOARD CONNECTIONS

The switches and battery are wired
to the board using thin stranded wire.
Situate the switches approximately
on the front panel according to Fig. 2
and wire them to the various points
on the board, leaving an inch or so
of extra wire. Note that S2 and S3
are joined. Battery negative also runs
from S2.

Flat clips for the battery can be
made from thin metal or paper clips
and soldered to the leads, so that
they can be fastened to the battery.
Make sure that you connect up with
the correct polarity.

TESTING

This is most readily done before
fitting the board or switches in the
case. Initially set VR1 and VR2 at
about middle position. Closing S3
should illuminate the displays and
setting S1 at the 0-1 position should
light up the decimal point.

With S2 closed, a count should
begin to appear and run to 9-9. Mean-
while, VR1 can be adjusted so that
the units change at exactly six-second
intervals, or ten per minute.

Afterwards adjust VR2 for one-
minute intervals. Opening S2 returns
the displays to zero.

The switches can then be bolted to
the case and the board located on its
three bolts and fixed with nuts. The
back of the case can then be screwed
in position. ¢
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Experiments for +9v
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Part11

EXPERIMENT 11.1:
WEIN BRIDGE OSCILLATOR

|+
r

@0
2

Components needed : 100kQ21W resistor,
10k 1W resistors (2 off), 330Q2 1 W resistor,
0-1uF capacitors (2 off), CA3140 op-amp,
BC108 transistor, BC478 transistor.

A sine wave oscillator circuit which )
drives a loudspeaker is shown in
Fig. 11.11a with the layout of the com-
ponents on the Tutor Deck in Flg. 11.11b. £ e

Because the op-amp itself cannot s T
supply enough current to drive a loud- T
speaker directly, a buffer has been added |
in the form of the complementary pair A
transistors TR1 and TR2, with the resis- T
tor R3 used to limit the output current of
the op-amp.

Feedback has been taken from the R
point where the buffer joins the speaker
and a conventional Wien Bridge circuit
has been used. e e w

The gain has been made variable by
using a potentiometer VR2 to vary the L)
voltage fed back to the inverting input. =y

When the circuit has been connected
up note how altering the setting of the 3 »
potentiometer VR2 alters the output. For
part of the track there is no output: the ®
loop gain is less than one. As the pot is "
turned up the oscillation begins but as it ow
is increased the sound becomes much %
harsher because the output is being dis- -
torted as the voltage hits the power
rail. At a smaller range of settings the RS
sound is quite clean because a pure (or
nearly pure) sine wave is being produced.

%8 Win 8

Fig. 11.11(a) (top right) The circuit of =
Experiment 11.1. 2

Fig. 11.11(b) The layout of Experiment 11.1 =
on the Tutor Deck.

R PCCH
] ORP12 LSt
80N

EXPERIMENT 11.2:

TRANSISTOR
MULTIVIBRATOR

|+
h

|-__-_|
2@

Components needed: 1kQ W resistor,
10kQ IW resistors (2 off), ORP12 light
dependent resistor, 0-1uF capacitors (2
off), BC108 transistors (2 off), IN4148
diodes (2 off).

The circuit of Fig. 11.12a shows a
simple multivibrator whose frequency is
set by the amount of light falling on a
light dependent transistor.

27

D4
iN4148
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EXPERIMENT 11.3:
OP-AMP MULTIVIBRATOR

Components needed: 10kQ 3W resis-
tors (2 off), 330Q iW resistor, ORP12
light dependent resistor, 0-1xF capacitor,
CA3140 op-amp, BC108 transistor, BC478
transistor.

An op-amp version of the multivibrator
is shown in Fig. 11.13a with the layout on
the Tutor Deck in Fig. 11.13b. Again the
output buffer circuit has been used to
enable the op-amp to drive a speaker.

When the output (at the speaker) is at
its most positive the capacitor charges at
a rate determined by the resistance of the
l.d.r. The voltage at pin 3 of the op-amp

+9v
O\
—VWW
PCC4
ORP12 Blﬁé
d
Tm A7
K ICl 8 3
=53 CA3140
-
3, 1 330n
] T2
= BC4T8 |
10k
R
C! 10K
0""’T LSt
800
ov
sl
*
182
:gv
T o

Fig. 11.13(a) The circuit of Experiment 11.3.

Deck.

will be approximately +7V.

When the voltage on C1 reaches this
voltage the inverting input will be higher
than the non-inverting so that the output
will now swing to near the negative supply
rail. The voltage at pin 3 is now —7V and
C1t discharges through the I.d.r. until it
reaches this voltage. The output then
swings positive and the cycle starts again.

Fig. 11.13(b) The layout of Experiment 11.3 on the Tutor

8RB ®
it
E £
&

] L2% WE:
- %
% 3 3
5 o
%

The on and off times are the same for
both TR1 and TR2 since the circuit is
symmetrical. The load of one of the
transistors is the speaker itself which
saves using a separate amplifier stage.

Moving the hand across the l.d.r. will
change the note from a high pitch to a
very low pitch.

Note the diodes which are placed across
the base to emitter junctions of both
transistors, These are required to pre-
vent the voltage on the base being pulled
to —8-3V when the collector voitage on
the opposite transistor goes from 9V to
0V. If the base is pulled more than 5V
negative with respect to the emitter, there
is the possibility that the transistor will
be damaged.

Fig. 11.12(a) (far left) The circuit of Experi-
ment 11.2,

Fig. 11.12(b) The layout of Experiment 11.2
on the Tutor Deck.
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NEXT to the common bipolar
transistor the most impor-
tant semi-conductor device must be
the field effect transistor or f.e.t.

Discrete f.e.t.s are similar to
ordinary transistors in that they
have three terminals, one of which
controls the current flow from one
of the other terminals to the third.
However the principles upon which
f.e.t.s are based are quite different
from the bipolar transistor and
hence
which enable it to be used in appli-
cations where bipolar transistors
need a great deal of external com-
ponents to do the same job.

The other reason why f.e.t.s. are
so important is that they are by
far the most widely used type of
transistor in logic integrated cir-
cuits (i.c.s).

F.e.t.s can be made very small
and therefore an extremely large
number of logic elements can be
packed together on a single chip
of silicon. This has enabled the
development of microprocessors
with tens of thousands of com-
ponents on a single chip at a price
that is well within the grasp of
amateur constructors.

THE FIELD EFFECT

The field effect principle was
developed in the early fifties, just
when mass manufacture of bipolar
transistors was starting.

560

it has unique properties

By S. R. Lewis,
B.Sc.

The basic idea behind field effect
is superficially much easier to
understand than the principles
behind the bipolar transistor.

A diagram of the geometry of a
junction field effect transistor is
shown in Fig. 12.1. Essentially the
f.e.t. consists of a chip of silicon,

! : 1 [oRra] -

b i

A

Part 12

part of which is doped so as to be
n-type and part of which is p-type.
The n-type region forms a channel
through the p-type region and ter-
minals are placed at either end of
this region, these being given the
names source and drain.

A third terminal makes contact
with the p-type area of the chip
under which the channel passes.
This terminal is the control input
and is termed the gate.

The diagram shows the channel
made of n-type material but a com-
plementary type of f.e.t. can be
made with the channel made from
p-type material and the rest of the
chip n-type.

The description of the action of
the field effect transistor which
follows assumes n-type channel,
but the operation of a p-channel
device is similar except that all
the voltage polarities are reversed.

Fig. 12.2 shows the symbols for
both p-type and n-type channel
devices. As with the bipolar transis-
tor, an arrow in the symbol dis-
tinguishes between the two types.

The channel through the f.elt.
normally has quite low resistance
so that if a voltage is applied
across the source and drain then a

Fig. 12.1 (/eft) Diagram of the construction
of an n-channel type junction f.e.t. The
source and drain make contact with a
channel which is completely surrounded
by the gate region.

Fig. 12.2 (below) (a) the symbol for an
n-channel junction f.e.t. and (b) the symbo!
of a p-channe! junction f.e.t.

Fig. 12.3 (below) The reduction of the
effective conductivity of the channel is
shown as the gate is made progressively
more negative with respect to the source.
At (a) the gate is unconnected so there is
no field. At (b) the gate is slightly negative
thus reducing the effective cross-section
of the channel and at (c) the gate is so
negative that no current can flow through
the channel

Everyday Electronics, September 1980



current will flow. If now the gate
is taken negative with respect to
the source then the p-n junction
will be reverse biased and a field
will be set up within the channel.

The effect of this field is to
reduce the number of current car-
riers in part of the channel. This
effectively reduces the cross-sec-
tional area of the channel thereby
increasing its resistance. This effect
is increased as the gate voltage is
made more negative until a point
is reached where the effective
cross section of the channel has
been reduced to zero making cur-
rent flow from source to drain
very difficult. Fig. 12.3 shows this
process in diagrammatic form.

The essential point to note is
that the f.e.t. is operated with its
p-n junction reverse biased so that
only a tiny leakage current flows
through the gate terminal. They
can therefore be described as
voltage operated devices rather
than current operated devices as
bipolar transistors are.

It is the fact that the gate ter-
minal of f.e.t.s has extremely high
impedance that gives them their
unique properties. The main appli-
cation area is in the amplification
of signals from high impedance
sources, that is sources which can-
not stand low impedances placed
across them. A crystal for instance
as used in high stability oscillators
cannot supply current and so the
high impedance of the f.e.t. is very
useful.

F.E.T. CHARACTERISTICS

Table 12.1 shows the characteris-
tics for a 2N3819 n-channel f.e.t.
Because the device operation is
different from the bipolar transis-
tor, the parameters quoted are
different.

Like the transistor we need to
know the maximum current which
can be passed through the f.e.t.
without damaging it. This is given
the name Iqus(maxy. The maximum
power dissipation is quoted as
Ptot(max)-

The maximum drain to source
voltage is Vaymax, and the maxi-
mum drain to gate and gate to
source voltage are Vgagmax and
Vesimax) respectively.

The leakage current through the
gate terminal is an important para-
meter in f.e.t.s since the lower this
is, the higher the input impedance
can be. This parameter is given
the name Igsnmax).
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Fig. 12.4 (left) This circuit shows a simple way of biasing
a junction f.e.t. so that the gate is negative with respect to
the source. The voltage drop across R3 determines the
negative bias since R1 holds the gate at 0V.

Fig. 125 (a) shows the construction of an n-channel

depletion type m.o.s.f.e.t. and (b) an enhancement type
m.o.s.f.e.t. The gate is separated from the silicon by an
oxide insulating layer.

TABLE 12.1:
2N 3819 characteristics

Type  Peot(max) lgss (Max) /g (Max)

Vs (Mmax)

Vgs (max) Vgg(max) Yy

2N3819 200mW 20mA 2nA

25V

25V 25V 4000umho

The *“gain” of an f.e.t. cannot be
expressed in the same way as in
a transistor since what is impor-
tant is the change in current from
source to drain with the change in
voltage on the gate with respect
to the source.

Now current divided by voltage
is the inverse of resistance and is
given the name conductance. The
change in current produced by a
change in voltage is therefore
given the name transconductance
and given the symbol Y. Its units
are mhos or micromhos, one mho
being a change of one amp for a
change of one volt.

F.ET. BIASING

The circuitry around f.et.s is
different from that around bipolar
transistors because of the fact that
virtually no current flows in the
gate terminal.

In order to use an n-channel
f.e.t. as a linear amplifier the gate
must be biased negative with
respect to the source. If there is
only a single supply rail then a
simple way of achieving this is as
shown in Fig. 12.4.

Current flowing through the
source resistor R3 will produce a
voltage drop across this resistor
which can be calculated using
Ohm’s Law. A resistor R1 connects
the gate to the OV line and since
virtually no current flows through
this resistor, the gate will be at
0V. Because of the voltage drop
across R3, the gate will therefore
be negative with respect to the
source which is what we are trying
to achieve.

Everyday Electronics, September 1980

The resistor connected to the
gate can be made large so that the
input impedance of the circuit is
kept high. Values of a few
megohms and upwards are com-
mon. The signal which is to be
amplified can be applied using a.c.
coupling to the gate and the out-
put can be taken from the drain.

As well as the f.e.t.s which we
have looked at so far which go
under the name of junction f.e.t.s
there has grown up a number of
other types of f.e.t. and we will
now take a look at some of the
more important types.

M.O.S.F.E.-T.S.

Undoubtedly the most important
type of f.e.t. to the semiconductor
integrated circuit manufacturer is
the metal oxide silicon (or semi-
conductor) f.e.t., usually abbre-
viated to m.o.s.f.e.t.

The underlying principle of the
m.o.s.f.e.t. is the same as the junc-
tion f.e.t. in that an electric field
is used to control the conductivity
of a channel, but the construction
and detailed operation are dif-
ferent.

Instead of the gate terminal
being a connection to a part of the
silicon, an insulating layer is
formed over the channel, the gate
being an area of metal on top of
this insulating layer which com-
pletely covers the channel.

Two types of m.o.s.f.e.t. can be
produced: in one the field produced
by the gate to source voltage can
decrease the conductivity of the
channel, as in the junction f.e.t., or
increase it, this being known as a
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EXPERIMENT 12.1
TOUCH SWITCH

+
Components needed: 10kQ IW resistor T
(4 off), 2-2kQIW resistor, IMQ W resistor, :‘3\}

2N3819 f.e.t., BC478 transistor, 5-1V
400mW Zenerdiode. .

The circuit of Fig. 12.10a shows a
simple touch switch that can be built
using an n-channel junction f.e.t. type
2N3819. The f.e.t. is biased into conduc-
| tion using the self-biasing arrangement as
described in the text. In this state there
should be only about 2V across R2 the
drain resistor.

I A finger has a skin resistance of around

It

|.---.
©
3

a few hundred kilohms so when it is
placed across the two contacts the biasing
of the f.e.t. is substantially changed caus-
ing a much greater drain current to flow
and hence a greater voitage to be de-

veloped across R2. placed in series with the emitterso thebase it will conduct. The load for TR2 is formed
The voltage change across R2 is must be at least 5-8V (Zener voltage by the {.e.d. and its current limiting resistor
detected by TR2. A 5-1V Zener diode is  +Vbe) below the positive rail before R6.

Fig. 12.10(a) (fop right) The circuit of Experiment 12.1, Fig. 12.10(b) (below) The layout of Experiment 12.1 on the Tutor Deck.

% T swswny wmaw e sTemmz FEwgw 8wl
Lo 2 #
i~ A f o S
3 ER LR ERS Rty NV k)
ie IR EY % % 4 5 = % 6 % ®
| EXS R EXY TR k3 Wom W E ER
® % “{“S ® X eas ks o W W
e, o W m R mewm kN2 XY " FERN KA
P EN RN ESE R RS Ty w & ¥ w K
HE TN A S P R o ww ow W ¥ #
PR x ST 299
e AN e w Pw's Rs . PR RS s 9
; ;- Eeweeg p——a R 8z e—{JJH—s e oo B o w
™ BAREANRE 0 Yiww Py R = ] 2N3819
H -FoH CONTACTS > : L ot B EA ;
o E, .“...\._--»7-‘:—-—-“‘ q K ke i ‘-“,;“,\*;” E3 » § UNDERSIDE VIEW
P e ow wWw ERE 7 } xs TR & woa W nE % i
P Y R ERL N i LN X EA #
o -J'a;x"xcf)i " & i EIE I I o W m G E
W e W LR Y R oo R
s W oEW R E % gl R O PRRE- A
s w oo omon ¥ ' LED w7 n i e w 5wy %
S ow B & nowiw & 5 AR X vow B ox R
# w W EoE R ® & k Homom s ¥ & B % B
e ER N # % &% ox F o EREEE
) W omowon » L PR
E Wow oW ow R s ¥ we w ERE B BRI
e R RN o B owom o EI 1 CD4024 7
“ oW w Ew ER R ] ER N R TOP VIEW
o .
* & 3 % T
i Wow W wK ER] ®om B o¥ R v ow KW Ea ®

I+

o
<

oo
2

o3 f
INAIAB  IN4AR |

562 Everyday Electronics, September 1980




SRR

EXPERIMENT 12.2:
TIME DELAY USING A F.E.T.

+
; Components needed: 1MQ W resistor Tw
& (2 off), 10kQ IW resistor (2 off), 2-2kQ Y

W resistor, 10uF 16V tantalurp capacitor,
2N3819 f.e.t., BC478 transistor, 5-1V Fig. 12.11(a) (right)

Zener diode. The circuit of Ex-

The circuit of Fig. 12.11a shows a timer  Periment 12.2,
circuit using the same f.e.t. as Experi-
ment 12-1. There is no source resistor :
in this circuit as we want to keep the Fig.12.11(b)(below)
voltage across the two 1MQ resistors The layout of Ex-
R1 and R2 as low as possible, periment 122 on
When the pushbutton is pressed C1  the Tutor Deck.
charges up to about 16V. The gate of TR1
is at a voltage of about 1-5V so about
1-5V divided by 2MQ (0-75:A) flows
through R1 and R2.
When the pushbutton is released, C1
will start to discharge. Because of the
very high impedance of TR1 gate, all the
discharge current flows through R1 and e e e
R2. The drain voltage will thus fall steadily . 3
i until the voltage across R3 is large enough
; to cause TR2 to conduct when the lLe.d.
[ will light.
!

o o

At

~

RURTE T ST TR

__ﬂ_g

The changeover from l.e.d. off to l.e.d.

e

WS EERE TSR RN EAEY

on is not particularly rapid and a Schmitt
trigger in place of TR2 would be advan-  »sxMes s ags 0  mwexssx ¥ N
tageous.

To start the timing cycle again, press the

#

#

#
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EXPERIMENT 12-3: N
VARIABLE PITCH OSCILLATOR l
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Components needed: 10kQ }W resis-
tors (4 off), 22kQ IW resistor, 0-1uF
capacitors (2 off), CD4024 7-stage CMOS

dg/ider, BC108 (4 off), 1N4148 diodes (2
off).
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This circuit (Fig. 12.12a) makes use of a i
CMOS integrated circuit type CD4024.
This circuit contains seven dividers
connected in series each of which will @'n B
divide their input frequency bytwo. (- omocm o e

o ' T T e TR1 and TR2 are connected to form a
i By : multivibrator as has been described in
detail in a previous issue. The voltage at
the collector of TR2 is a square wave of
frequency about 700Hz. This is applied at
the start of the divider chain.

TR3 and TR4 are connected in the
Darlington pair configuration. This is so
that the relatively small output current
which the CMOS circuit can supply can
be used to drive the loudspeaker.

The loudspeaker driver can be con-
nected to any of the output pins of the
divider. Working along the pins in
sequence as shown in the circuit, the
output tone will have a gradually lower
pitch. In fact each step lower will be an
octave below the previous note.

This circuit illustrates how integrated
circuits can be used to perform complex
functions which would take many discrete
transistors to build. It also shows how
easy it is to drive CMOS circuits since
we do not have to use a precise power
supply nor one of high current capability.
Nearly all the current drawn from the
batteries goes into the speaker.
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Fig.12.6. The symbols forthe various types of m.o.s.f.e.t. (a)
and (b) are depletion types whiist (c) and (d) are enhance-
ment types. (a) and (c) are n-channel and (b) and (d)

p-channel.

Fig. 12.7 (r/ght) A CMOS inverter formed from a comple-

mentary pair of enhancement type m.o.s.f.e.t.s.

depletion type m.o.sf.e.t.; in the
other there is no channel between
the drain and source until a gate
voltage of a given magnitude is
applied, this being known as an
enhancement type m.o.s.f.e.t.

Fig. 12.5 shows the geometry of
the two types, which, like the
junction f.e.t. can either be made
with a p-channel or an n-channel.

The symbols distinguish between
the depletion and enhancement
types by using a dotted line
between the drain and source to
indicate that the enhancement
type needs a gate voltage to com-
plete the path (Fig. 12.6).

PART 12 UETI B

L

% 121 How many p-n Junctmns
5 are therei in ajunctton f. e. 1

i a1 ;

. B2

5 c) 3

: d) 4 . _
g 12.2. Large scale mtegrated cir-

_cuits are usually made with
- whichtypecftrans:stcr' '

%" . a) bipolar

% b) junctionf.e.t.

. ¢) mo.s.fe.t.

s 123. CMOS logic uses what
type of m.o.s.f.e.t.:
. » @) n-channel depletion

b) n- and p-channel deple-

¥ tion
c) p-channel enhancement
{ d) n- and p-channel en-
hancement :
12.4. A m.o.s.f.e.t. when suitably
biased produces a change of ¢
1-5mA drain current for a
- NN i . R
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The n-channel m.o.s.f.e.t. is an
important member of the family
since it can be used with a single
positive power supply. The gate
does not need to be biased nega-
tive with respect to the source
since a positive voltage on the gate
is needed to produce current flow
in the drain-source circuit.

LOGIC INTEGRATED
CIRCUITS AND F.E.T.S.

High density logic integrated
circuits use field effect transistors
almost exclusively although the
technologies used vary widely.

' éhéngé 0- SV in < the gate §

~_voltage. What is its transcon-

- ductance: o

a) 3000,umho e
D) Tmhe = 0
o ey 3mhe @ - = g
A G 3mho = T
125 A 2N3819 fet with a @

transconductance of 4000umho &
is biased so as to act as a linear ™
amplifier. What change in drain *
current would be produced for a *
1V change in gate voltage' i N

. a) 4’“ v »
i b) 4mA . L
c) 40uA -, g :
d) 2:5mA . o

i ®

PART 11 ANSWERS
: #

z 111 b). 11.2 ¢). 11.3 a). 114 b).
115a. | = e

¢ by
e AR R R I R 0 L R e

The attraction of f.e.t.s in inte-
gration is that the actual f.e.t.s can
be made very small in comparison
with the area needed by bipolar
types. They are also relatively
simple to fabricate and consume
only minimal power.

Logic circuits have been
produced with an all p-channel
m.o.s.f.e.t.s, all n-channel
m.o.s.f.e.t.s and with both types on
the same chip. This latter type of
circuit goes under the name of
complementary m.o.s. logic which
is usually abbreviated to cmos. It
is outstanding for its extremely
low power consumption and war-
rants a more detailed look.

CMOS LOGIC

Complementary m.o.s. logic
circuits use both n-channel and
p-channel enhancement type
m.o.s.f.et.s on a single piece of
silicon. A single cmos switch is
shown in Fig. 12.7.

Transistor A requires its gate to
be negative with respect to its
source in order for it to conduct.
Transistor B requires its gate to
be positive with respect to the
source for it to conduct.

Since the two drains are con-
nected and the two gates are con-
nected it will be seen that when
one transistor is on the other is off
and vice versa.

In the off state the transistors
have very high impedance so while
one transistor is off and the other
is on (it does not matter which)
hardly any current will flow from
one power supply rail to the other.
It is possible for both transistors
to conduct but this only happens
when the gate voltage is exactly
halfway between the power supply
rails. If the switching voltage . is
rapid then this current will only
flow for a very short time.

When either of the transistors is
in the on state, its impedance is
very low so the voltage at the com-
mon drain terminal will swing
almost from one power supply rail
to the other as the gate voltage is
swung from low to high.

Another important feature of
cMos circuits is that they will work
over a very large range of power
supply voltages. Typical commer-
cial cMmos circuits will operate with
power supplies of anything from
3 to 15V. This contrasts dramat-’
ically with TTL logic circuits which
will only operate with a voltage of
5V +0-5V.
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Fig. 12.8. The construction of a VMOS transistor. This
differsfrom ordinary m.o.s.f.e.t.sinthat it has av-channel

cut into the silicon.

The wide operating power supply
range means that the power rail
does not necessarily have to be
pure d.c. but a large a.c. com-
ponent can also be tolerated. Thus
the power supply for a cMos circuit
does not have to be well-smoothed
as it does for TTL and so can be
relatively uncomplicated and thus
cheap.

One problem with cmos circuits
is that they can be damaged by the
static voltage which is often
present on the body. This is
because the tiny capacitance on
the gate has a very low leakage
and so any charge tends to produce
very large voltages which exceed
~ the breakdown voltage of the

junctions.

Try to avoid touching the leads
of the i.c.s until they are in the
circuit, leaving them in the con-
ductive foam in which they are
supplied.

F.ET.S. IN LINEAR I.C.S.

In the last few years integrated
circuit manufacturers have man-
aged to combine f.e.t. and bipolar

LOW = LAMP OFF

HIGH =L AMP ON: i e
: Eaed i Ghdanis a |
. -
i 3% ? A ’
Yycoson
" VHNBEAF
¥MOS
& 9
g 4
-
e
AN - ‘;\ \/ A -

Fig. 12.9. This circuit illustrates how easy it is to interface
low power logic in the form of CMOS to a high current
output in the form of a lamp.

transistors on a single chip thus
producing operational amplifiers
with extremely high input im-
pedances but good drive capability
and speed. Usually just the input
stage is f.e.t. but some op-amps
are made entirely from m.o.s.f.e.t.s.

The CA3140 op-amp which has
been used in past articles is a com-
bination of m.o.s. and bipolar tech-
nologies and the figures quoted
earlier testify to its extremely high
input impedance.

POWER F.E.T.S.

Until the last couple of years
f.et.s have not been produced
which are capable of operating at
high currents or powers. This gap
has now been filled by a new breed
of discrete f.e.t. known as v-chan-
nel m.o.s.f.e.t.s or vmos for short.

Conventional geometry of
m.o.s.f.e.t.s meant that high cur-
rents could not be achieved with-

out huge chip area so a radically
different geometry was needed.
Fig. 12.8 shows a typical vmos
transistor and it will be seen that
instead of simply building up
layers on the surface of the silicon,
a v-shaped groove has been cut
which is used for the gate.

VMOS transistors can handle
currents of 10A but even higher
current types are now appearing.
They tend to be of the n-channel
enhancement type since this

- allows a single power supply to be

used. The real attraction of these
vMos transistors is that currents of
10A can be switched by low power
logic like cmos making interfacing
between logic and things like
lamps or relays very simple indeed.
Fig. 12.9 shows a typical circuit.
At the moment the price for
these devices is very high but no
doubt as the demand increases the
price will fall and we will be seeing
them used in EE projects. X

JAC" P'.“G & FAM“.Y. oo BY DOUG BAKER

THERE WE WERE, MR PLUG, PINCHING
THESE WATCHES RIGHT UNDER THE
WAREHOUSE GUARDS' NOSES, WHEN
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ONE of the most useful pieces of
test equipment for troubleshoot-
ing digital circuits is a logic probe.
The probe to be described, which is
for use on TTL devices, uses three
le.d.s to indicate the state of the
logic under test; these le.d.s are
labelled Hicn, Low and PULSE.

The nicH and row l.e.d.s indicate
logic 1 and logic 0 respectively, and
when the point under test is oscillat-
ing between logic 1 and logic 0 the
relative brightness of these two le.d.s
gives some idea of the mark-space
ratio; of the waveform.

The l.e.d. labelled puLse flashes on
for one second every time the logic
level at the probe input changes
state. This can be used for detecting
very short duration positive or nega-
tive-going spikes, which are much too
fast to be visible on the HIGH and Low
le.d.s.

CIRCUIT DESCRIPTION

IC1 is a quad Schmitt NAND cir-
cuit, with gates ICla and IC1b being
used as inverters and buffers. When
the probe input is high (logic 1),
D1 will light; similarly, when the
probe input is low (logic 0), D2
will light. Since TTL regards an open-
circuited input as being at logic 1,
the output of gate ICla will go low
whenever the input is an open circuit.

To prevent the probe from indicating
logic 1 for-an open circuit input, TR1
was included in the circuit. Although
a BC183 was used in the original de-
sign, any small npn transistor should
nperate satisfactorily in this circuit.

Integrated circuit IC2 is a quad
2-input exclusive-or. device, and is
wired so as to produce a short nega-
tive-going pulse whenever the probe
input changes state. Since gates IC2a,
b and c are all acting as inverters,
the two inputs to gate IC2d are at
opposite logic levels, and so the out-
put of gate 1C2d is high. However,
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when the output of ICla changes
state, this change will not be reflected
in the output of gate IC2 until about
45 nanoseconds later because of the
propagation delays in gates IC2a, b
and c. Thus, for about 45 nanoseconds,
the inputs to gate IC2d are at the
same level, causing a 45 nanosecond
negative-going pulse to be produced.

This pulse sets the flip-flop formed
by IClc and d, and D3 lights to indi-
cate that a change of state at the
probe input has been detected. The
flip-flop resets itself about one second
later when the voltage across C1 has
dropped to 0-9 wvolt; Cl1 is then
charged up again via R4.

CIRCUIT BOARD

The circuit is built on a piece of
0-1lin matrix stripboard, size 9 strips
by 29 holes. The i.c.s can be soldered
directly to the board or mounted in
Soldercon pins. If you wish to use i.c.
sockets, note that some types mount
the i.c. so high off the board that they
will not fit in the case. Similarly, if
you wish to use resistors rated at
more than 14 watt, check that they
can be fitted into the spaces allocated.

The case used in the prototype
was an exhausted container for Multi-
core solder with three holes drilled
in the side and spaced so that the
three l.e.d.s on the circuit board can
be seen through them.

The layout of the components on
the topside of the board and the
breaks to be made on the underside

are some link wires to be connected
beneath the i.c.s, and also on the
underside of the board.

Begin by cutting the board to size
and then filing it so that it is a little
smaller than the internal diameter of
the case.

Next make the cut-outs and solder
in position all the link wires (above
and below the board) followed by the
components., Note the orientation of
the le.d.s. These should be inserted
so that the height to their tips above
the board is a little more than the
radius of the case. In this way, when
the board is fixed in position the
le.d.s will protrude a little allowing
them to be seen more easily.

Drill three suitably sized holes in
the case to align with the led.s on
the board when the latter is in its
final position.

Connect flying leads to the board,
about 80mm to reach the probe point
and about 1m for the supply lines.
Red and black leads to represent “+’
and “—" respectively are advised.

PROBE POINT

For the tip of the probe a small
nail was used. The nail was driven
through the centre of a cork shaped
to fit the conical end of the tube and
the section of the nail protruding
from the cork was covered with
rubber sleeving. It was necessary to
enlarge the hole at the end of the
tube so that the nail with its sleeving
cover would fit tightly in it.

Solder the probe lead from the
board to the head of the nail and
cover the joint with some insulating
tape.

Push the cork into the tube so
that the nail protrudes through the
hole in the tube. The cork can be
glued in place, but in the prototype
this was found to be unnecessary.
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LOGIC PROBE

NAIL A S 0 12 14 % 18 20 22 24 TR1 h ]

123456789 7 26/2829
| ooooo P g0
T E { ) ' ¥ ol — 5V
| I‘ RY
T D3 1

o »
00

B SO TIRTTEGTasr 1 (g

é

Do > = e

Els .k g = 70 CROCODILE

[} a 1L

SLEEVING Al 13 o g CLIPS
H |0 0,
CORK Io ioooo

\oe————
D1—-D3
FLAT
/ TUBE CAP

I/0000000000@€0000000€0000000008
a k HOOO ®0 00000 CEBO & oQRNO & 8 O O O O O
G C®ee®000O0 ° 0 0 0 O
F 00000000000 000 O
b El0cocoo e el . ® @ O
’c—‘) c‘\ D)-oocoooooooooo O 0 O
& © C|®8000000008080 3
U B00000 0800000800008 0006006080°00008
TR1 A O8O0 000000000 e OoONES 80 C00C0OeO0KEe &0
UNDERSIDE VIEW 12345678910 12 14 16 18 20 22 24 26 2829

£2.20

Fig. 2. Circuit board layout and construction. Note that there are three wire links on the
underside of the board.
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: [Fov]) &= : e =
| | Resistors
| , Rl 100Q See
2200 R2 2200 Sh
‘ R3  2200Q o
» R  1kQ T I
s All $W carbon + 5% a
= !D page 553
TIL220 Capacitor
g | C1  47uF 10V elect,
Semiconductors
i IC1  74LS$132 TTL quad 2-input

Schmitt NAND gates

IC2 74LS86 TTL quad 2-input
exclusive-OR gates

TR1 BC183 silicon npn

Miscellaneous
0-1 inch matrix stripboard, size 9
strips X 29 holes; Multicore solder
dispenser (case); crocodile clips
(2 off); stranded p.v.c. covered
¢ wire about 1 meter each red and
{ ‘ black; cork and nail (probe tip
LTuF (7] assembly).

11+ 7415132
11,2 1C2+ 744586

Fig. 1. Full circuit diagram of the Logic Probe.

The photograph below shows a close up view of the circuit board. The logic probe
can be seen in its case in the right hand photograph.

-
.
.~
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Exploded view of the unit showing the board ready for insertion in its case.

Next, drill a small hole in the
white plastic cap which fits on the
ends of the tube. Feed the supply
wires through this hole and knot it
inside the cap, allowing about 25mm
of slack between the circuit board
and the knot. The circuit board can
now be fitted into the tube.

Ensure that le.ds are lined up
with their holes and then push the
board upwards so that the l.e.d.s pro-
trude through the holes. Secure in
this position with a piece of poly-

on the tube and crocodile clips on
the two supply wires emerging from
the cap.

v

TESTING

Carefully connect the supply leads
to the power rails on a TTL circuit,
or a p.s.u. set to +35 volt. Touch the
probe on to the positive supply rail
and the probe should indicate HiGH,
D1 lit. Similarly, the probe should in-
dicate Low (D2 lit) when touching

not indicate anything when the probe
is not touching anything.

Check that the puLse led., D3,
flashes when the probe is touched on
to the negative supply rail, and once
again when it is removed from the
supply rail. .

Note that this l.e.d. will not flash
when the probe touches the positive
supply.

If all is well the case may be
painted and the three l.e.d.s labelled
with their function as shown in the

styrene or foam sponge. Fit the cap

the negative supply rail, and should

photographs. hx(

Readers’ Bright Ideas; any idea that is published”
will be awarded payment according to its merit. The
ideas have not been proved by us.

BIT REMOVAL

When one wishes to renew the copper bit of a soldering iron,
one almost always finds that it is almost impossible to remove
the old bit, since the surface between the bit and the bit hoider
has become badly corroded.

It may be possible to remove the old bit by drilling it out, but
one normally adopts the easier task of replacing both the bit
and the bit holder.

This problem can be avoided if a copious layer of silicone
grease is placed on each new bit before it is placed in the bit
holder. The grease should be kept well away from the tip of the
bit which will be used for soldering, but the regions which will
come into contact with the bit holder should be well covered.

When the soldering iron is used, the silicone grease is con-
verted into a white coating which seems to prevent appreciable
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oxidation of the copper surface. The bit can be removed quite

easily after the split pin has been taken out, since the white
coating crumbles away.

J. B. Dance,

Aicester,

Warks.

MINI-BENCH

| have devised a simple, inexpensive circuit board holder for
when you are soldering, as seen below.

BULLDOG
~ P CLP

CONNECTOR
BLOCK

COATHANGER
WIRE

To hold the circuit board | used a bulldog clip. The metal
clasps could also act as heatsinks, but where delicate boards
were used | stuck draught excluder tape along them. To hold the
component in place coathanger wire is used with a crocodile
clip attached to the end. This is held in place by a screw terminai
block fitted to the base.

R. Harrison,
Witham,
Essex.
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MICROCIRCUITS

NERT
Month

INTRODUCING
MICROCIRCUITS

This special feature puts the layman in the
picture concerning the silicon chlp orintegrated
circuit. It provides a good lead-in to our NEW
SERIES, commencing in the same issue.

AN% AS A VALUABLE
BACK-UP TO THESE
I ts EHPllIIIIEIl ARTICLES THERE'S A

and illustrate typical circuit applications. The
first four parts deal with LINEAR |.C.’s.

" GUIDETO POPULAR LINEAR 1.5
with every copy of the October issue
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AUDIO EFFECTS UNIT ~ DARKROOM CONTROLLER
PHONE CALL CHARGE JOGGER ~ BICYCLE ALARM
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Tms second part of the Weather
Centre deals with the construc-
tion of the sensors and final adjust-
ment and setting up.

The main outdoor items are the
anemometer and wind direction units
both of which are mounted on a boom
that can be attached to a short mast
on a chimney stack or similar posi-
tion clear of the roof top of the
home.

ANEMOMETER

The anemometer er wind speed
unit is housed in an aluminium box
as in the illustrations. Some mechani-
cal work is involved in making the
wind cups, chopper disc, etc, and it
would be a good idea to study all the
drawings and photographs before
making a start.

The wind cups are first carefully
cut out of aluminium sheet and
folded into the required cone shape.
The joins can be riveted or secured
with small screws and nuts after
which each cup is mounted on its
arm with a 4BA screw and nut (see
Figs. 13 and 14).

The three arms and cups should
next be attached to the circular
mounting plate (see Fig. 17). This
consists of a 40mm diameter brass
disc onto which a collar has been
soldered. The disc is drilled through
the centre with a 6mm clearance hole.
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CHOPPER

The next stage is to make the
circular Perspex infra-red chopper
disc as in Fig. 17." Cut the material
as near round as possible and
slightly oversize then drill a 6mm
hole through the centre.

Fit the nearly formed disc to an
arbor and mount it in an electric
drill which has been clamped to the
bench. Using a file (for example a
“Surform” type), to cut the disc
edges, continue to turn the disc until

it is perfectly circular and of the'

correct diameter.

The same method is used to turn
the brass discs and also the rain pro-
tection discs, one of which is shown
on Fig. 17.

The chopper disc is finished off by
drilling 18 equally spaced 6mm dia-
meter holes according to the dia-
gram. The bushes used for the shaft
are standard 33 inch brass types and
the collars for the brass discs can be
cut from standard 14 inch brass
spindle couplers.

The disc should be given a couple
of coats of paint to make it com-
pletely opaque before it is installed
in the final unit.

The next step is to build the circuit
board according to Fig. 11. The infra-
red led. D14 and the photo-tran-
sistor TR3, should be arranged so
that they stand off the board and are
bent at right angles facing each

other making sure that they are
directly in line.

The completed board should then
be mounted in position inside the
aluminium box. The shaft which will
take the chopper disc should be
placed carefully in the bush through
the bottom of the box and the
chopper disc inserted between D14
and TR3. The shaft can then be
pushed through the disc from beneath
and tightened in position.

The top is then placed on the
enclosure and the rotating assembly
screwed in position. Note that there
is a 6mm perspex disc between the
cup assembly and the bush in the top
of the case.

CABLES

The cables from the circuit board
need only be about 600mm long and
consist of omne single screemed wire
and a single insulated wire. These
are eventually connected to a junc-
tion box on the boom.

When assembly is complete the
wind cups should rotate freely with
a slight breeze on them. The cups
should rotate quite easily and
smoothly in a wind down to 2 m.p.h.

WIND DIRECTION UNIT

A 16-point compass wind direction
indication is obtained from eight
le.d.s on the readout display, these
being activated by a series of reed
relays operated by a magnet attached
to a disc which is in turn fastened to
the shaft of the wind vane (see Fig.
14).

As can be seen from Fig. 15, the
reed relays are assembled in a circle
on circuit boards and enclosed in a
protective aluminium box. These
circuit boards can either be printed

. circuit boards or plain s.r.b.p. board

with Veropins at the appropriate
locations.

However, whichever method is used,
the reed relays are all connected
together on the top board as a com-
mon return and have separate connec-
tions on the bottom board. The lead
outs here are by means of 10-way
ribbon cable.

The diagram in Fig. 15 shows how
the unit is put together. The metal
work is almost identical to that of the
wind speed unit, the only difference
being that the rotating chopper disc
is replaced by a brass disc to which
a magnet has been glued with epoxy
resin.

MAGNET AND ROTOR

In assembly of the direction unit,
the one point that should be noted is
that the rotor assembly and bottom
board must be placed in position
before the top board is soldered in. If
this is not adhered to, it becomes
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impossible to place the rotor disc
with the magnet in position.

The unit is then finished off accord-
ing to the illustrations and photo-
graphs.

MAIN CABLE

The main cable from the direction
indicator is a 10-way flat ribbon type
available in 10 or 25 metre lengths.
Connections to the wind speed unit
are made via a single screened cable
plus one of the wires of the 10-way
cable. The nine other colour coded
wires to the direction indicator unit
are connected as in Fig. 16.

Connections of all cables from the
wind speed and direction units are
terminated at a 12-way terminal
block housed in a small plastic box.
This is mounted on the metal boom
to which the wind speed and direc-
tion units are fixed (see Fig. 16).
The boom itself can be fixed to a
stub mast quite easily with a standard
TV aerial claw clamp.

The whole assembly must, however,
be mounted reasonably clear of the
house roof top and any obstruction
likely to impede the flow of air or
cause fluctnation in wind direction,
for example, a chimney stack in the
path of the wind from any direction
around the units.

HARDWARE

20 or 22s.w.g. aluminium sheet for wind cups; § inch (6mm) aluminium rod or
thick wall tube; % inch square-section aluminium tube for boom; Perspex and

brass for chopper and discs as per diagrams; 3 inch (} inch bore) brass bushes
(4 off); standard ¥ inch bore brass spindle couplers for making collars {4 off);
aluminium boxes 4 X 4 x 1% inch, Bi-Pak type BA2 or similar (2 off); mild
stee! or aluminium angle for unit supports as per diagrams; small circular
or square plastic boxes fortemperature sensors;zincplated self tapping screws;
TV aerial claw clamp for securing boom to mounting pole.

Connections down to the readout
display are made via the junction box,
and use the 10-way ribbon cable plus
one run of single core screened
cable.

PRELIMINARY CHECKS

When the wind speed and direction
units are fully assembled on the boom
the short cables from these to the
junction box can be connected.

Take the whole assembly outside,
preferably when there is a light wind
blowing. When held horizontal at

TO JUNCTION
BOX

f

o O——Hm

ANEMOMETER
PULSE SIGNAL

32mm

le 88mm

Y

Fig. 11. Circuit board layout for the wind speed sensor unit. The photograph below shows

tﬁg top view of the prototype board.

L
+
®
L
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b
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head height, the anemometer cups
should rotate freely and the direction
vane move to a position 180 degrees
to the wind direction, that is the
small arrow should point into the
wind.

Further notes on setting up will be
given later, but a check could be made
at this stage to confirm that all the
reed relays are operating by connect-
ing an ohm-meter between the com-
mon lead and each reed relay connec-
tion.

The meter should show continuity
at each main compass point, with the

Interior view of completed wind speed
detector unit.
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appropriate switch closed, as the vane
is meved slowly round by hand from
N tiyough to N.

¥ an oscilloscope is available, a
preliminary check could also be made
on the anemometer unit. Connect up
a 12V battery with positive going to
connection 12 on the terminal block,
negative to connection 10. The output
from connection 11 can then be fed to
the oscilloscope.

Spinning the cups should produce
a nearly uniform square wave as
shown in Fig. 3 from Part One, last
month.

TEMPERATURE DIODES

The final items in this project are
the temperature sensing diodes D1
and D7 which are mounted in small
plastic boxes, such as those used for
typewriter ribbons, for protection.

Before this is done, however, the
equipment needs calibrating for each
diode.

The specified meter has a scale of
0 to 100 in major units of 20, sub-
divided into divisions of 10 and 2 and
therefore a total of 50 divisions. Each
of these represent two degrees of
temperature or 2 m.p.h. of wind
speed.

TEMPERATURE CALIBRATION

No two diodes, even of the same
type, have exactly the same current/
resistance characteristics, so the
equipment must be calibrated separ-
ately for each sensing diode. For this
purpose two wires are temporarily
soldered to the ends of the diodes.

FIXING HOLE
IN BASE

DIODE (D1, D7} HOLE IN LID
ABOUT 10mm DIA

SMALL PLASTIC BOX SMALL PIECE SRFB

TO BLOCK A

4BA BOLT\\

HOLE FoR cABLE?” ||’

T0 BLOCK A
Fig. 18. A suggested housing and
mounting for the temperature sensing
diodes.
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View of the reed switch assembly showing
lower circuit board and common con-
nection of the switches.

OUTSIDE TEMPERATURE

Take one diode and connect it up to
the outside temperature terminals on
the back of the main display unit.
Make sure that the cathode of the
diode is connected to the common or
earthed input terminal.

Set the wind speed select switch S3
to “wind speed cal” and the tempera-
ture select switch S1 to “0 degrees
cal”. The l.e.d. D8 should be flashing
slowly. Adjust VR3 until the meter
reads 0 degrees which is 40 on the
normal meter scale.

For the next stage a small dish or
glass of freezing mixture is needed.
This should ideally consist of ice and
water at zero degrees Celsius and the
easiest way to obtain this is to put

Overall view of sensor assembly. Inset

above shows the anemometer rotor.

View of the reed switch assembly showing
the upper circuit board and individual
switch connections leading to the ribbon
cable.

the water into the .dish or glass and
place it in a freezer until ice is just
beginning to form. Set the tempera-
ture select switch S1 to ‘“outside
temperature” and the wind speed
select switch S3 to “temperature”
and place the diode in contact with
the mixture. Set VR5 about half way
and adjust VR4 until the meter reads
approximately 0 degrees.

Remove the diode from the ice/
water mixture and wait for a few
minutes for the meter to increase its
reading and then remain stationary.
This will be at room temperature.
Next adjust VR5 until the meter is
reading the correct temperature.
This can be verified with a normal
mercury in glass thermometer.

Now return the diode to the ice/
water mixture and readjust VR4 so
that the meter reads 0 degrees and
keep on moving the diode from ice
to room temperature in turn and
adjusting the relevant presets until
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Interior view of the terminal block on the sensor assembly. This can be compared with

Fig. 16.

correct reading appears every time.

The circuitry for the outside
temperature of the unit is now
calibrated for this particular diode.
This diode must be kept only for out-
side temperature measurement.

INSIDE TEMPERATURE

The procedure for setting up the
inside temperature circuit is exactly
the same but using the diode sensor
chosen for this connected up to the
appropriate input terminals. In this
case the presets VR1 (zero degrees)
and VR2 (room temperature) are
used. This diode must be kept only
for inside temperature measurement.

DIODE MOUNTING

Each diode can now be mounted in
a small plastic box and provided with
a pair of connecting leads long

enough to reach the final positions
from the readout display unit.

Likewise, the wind speed and direc-
tion unit can now be permanently
mounted in position, although it would
be a good idea to connect it up to
the display unit and quickly check
the wind speed and direction func-
tions before finally installing the
wind speed/direction sensor unit in
its permanent location.

WIND SPEED

Calibration is completed by setting
up the display unit for correct wind
speed. Set the wind speed select
switch S3 to “wind speed cal”. The
l.e.d. D8 should be flashing slowly.
Adjust VR6 until the meter reads
19, that is about half a division below
20. Calibration for wind speed is now
complete for 0 to 100 m.p.h. but can
always be checked again by repeat-
ing the above procedure.

Rear view of display unit showing sensor connection points and terminal blocks.
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At this point the meter can be
labelled. First, remove the meter
cover and very carefully release the
scale itself by undoing the securing
screws. Then slide the scale outward
underneath the pointer. Calibration
figures for temperature and wind
speed can be put on with Letraset or
drawing ink as shown in the photo-
graphs. Equally carefully, replace the
scale and meter cover.

The Weather Centre is now ready
for use.

SENSOR LOCATION

The sensor for outside tempera-
ture should be mounted about 1-5m
above ground on a North-facing wall
or location shaded from direct sun-
light. Make sure that water cannot
enter the enclosure by sealing the lid
all the way round with tape or epoxy
resin. The sensor for inside tempera-
ture can of course be used anywhere
in the house, the most likely place
being the main living room. Alterna-
tively, it can be used in a greenhouse.

The wind speed/direction sensors
should be mounted well clear of any
obstructions such as chimney stacks
that might cause a disturbance in the
air flow. The boom should also be
lined up so that the reed relay S4
corresponding to the N le.d. D15 is
in fact pointing North. Wind speed is
measured in miles per hour or knots,
either of which can be converted to
the Beaufort scale. A printed scale is
provided (see Fig. 10) for the con-
structor to fasten onto the front of
the display unit for reference.

However, it must be remembered
that even when the wind is blowing
steadily, there are still fluctuations in
wind speed known as gusts and lulls.
For example, when the general wind
speed is averaging 20 m.ph. the
speed over a period of a few minutes
may fluctuate between 10 and 30
m.p.h.

Wind direction never remains
absolutely steady either and even with
normal wind the vane may move
rapidly between two or three main
compass points. For example, with a
generally West wind the l.e.d. indica-
tors may show SW and NW frequently
together with W. If the dominant’
indication is West, then this will be
the main direction.

FURTHER INFORMATION

Bona fide applicants, such as school
teachers, students engaged in weather
studies, colleges, etc can wusually
obtain all kinds of information on
weather and weather forecasting,
quite free from the Independent TV
companies’ weather departments and
you might also like to try your local
Meteorological Office weather station,
whose address is usually in the tele-
phone directory.
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Everyday News

CHALLENGE OF THE CHIP

The chips are down at the Science Museum and they're there for all to see! Over 200 microprocessors
are on show, some working, in an exhibition on the first floor of the Science Museum, London

Aimed at showing the present and future possibilities of
the chip in everyday life, this is an exhibition that tells the
story from the beginning through to displays of applica-
tions of the very near future. It deals with the invention,
development, and applications of the transistor, integrated
circuit and the methods by which they are made on a

minute scale.

Electronic games and toys
take up a large section of
the exhibition. This is because
most people come into con-
tact with microchip tech-
nology through these and
therefore they come to terms
with them more easily than
just looking at a piece of
technical equipment.

A large number of manu-
facturers and suppliers have
contributed objects and
equipment for display. The
aim is to attract as many
people as possible to this
free exhibition. To this end
special evening openings are
being held to enable staff of
industrial and commercial
organisations to attend at
their leisure.

Super Market

ne exhibit, that of a
supermarket checkout
point, is manned and the
continuous demonstration
shows just one application
of the chip together with
laser technology.

Each item “purchased” is
passed over a window instead
of the assistant lifting the
item up to read the price.
A laser beam scans the
window until it reads a bar-
code (thick and thin black
lines printed onto the pack-
ing of the item purchased),
the information is fed to a
microcomputer in the cash
register automatically.

The printed bill gives
details of the item: the
price, an abbreviated “title”
for each purchase i.e. BFAST
CEREA for Corn Flakes (a
breakfast cereal). The bill is
totalled after the assistant
touches the total button or
touchplate. They then enter
the amount of money ten-
dered, the printout gives the
amount of change due, the
till drawer opens, when it
closes the date and time of
purchase prints out and a
receipt number and message
appear “THANK YOU, CALL
AGAIN”,

T AudloAgreement

A step forward to industry standardisation in digital
audio discs has been made by a new agreement between
Sony and Philips who are already in agréeement on com-
patible video discs.

The audio discs will use 16-bit encoding on a 12cm disc
and will be single-sided with a playing time of one hour.
The discs play through an optical laser system with no
wear on the disc.

Co mputer manufacturer
LogAbax has estimated that
computers are being in.
stalled in the UK at a rate
of 400 a week, mostly to
small or medium business
users.

NEWSPAPER by Satellite ____

The New York Times is sending facsimile pages by
high speed satellite data link to Chicago for local
printing. Two pages are transmitted every 21, minutes
through unattended earth terminals at each end using
10 metre diameter dishes.

Another very interesting
exhibit, contributed by
Marconi Avionics, is a large
model of an advanced fighter
plane of the future, demon-
strating the role of the
microprocessor in “tomor-
row’s” military and civilian
aircraft.

TX9 Exported

The new and highly suc-
cessful Thorn TX9 TV chassis
has attracted world-wide
attention. An agreement re-
cently signed allows the TX9
design to be assembled from
kits of parts in Hong Kong
and China. Similar agree-
ments have also been made
with electronics companies in
Italy and Scandinavia.
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This is an exhibition that
is a must for everyone. The
whole family will find some-
thing of interest and fun in
its presentation. Due to run
until “at least the end of the
year” it will be interesting
to see how many items stand
the pace of continuous use.

VDU's

Cleared

Anxiety about health
hazards from visual display
units has been largely dis-
pelled in a report from the
VDU Eye Test Advisory
Group.

The report claims that
there is no significant radia-
tion hazard and that com-
plaints of strain arise from
method of use of the equip-
ment and not the equipment
itself. The report, however,
urges the meed for regular
checks of the eyesight of
continuous users.
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. . . from the World of Electronics

~—ANALYSIS

TWO WORLDS

The electronic hobbyist soon acquires a good knowledge
of what's happening and what's new in consumer electronics.
He or she gets full exposure to component and kit avail-
ability through electronics constructok magazines such as
Evervypoay EtecTrONiCs. The lastest in ready-mades can be
seen in every shopping centre. Whether we buy or build our
equipment it ends up in our homes and, in the jargon of the
economjst, we are all members of the consumer electronics
market.

Less well known to the hobbyist is the other world, that
of electronic capital equipment also sometimes called *'pro-
fessional'" electronics. This world is largely hidden from the
public although we benefit daily from it.

The world of electronic capital equipment embraces the
radio and TV transmitters and studio equipment, the radars
and other navigational equipment that speed us on our
holiday flights, the computers that remind us of our bank

_overdraft, the police radio network which helps preserve
law and order, the industrial automation keeping industry
going, and defence electronics which helps maintain peace.

Electronic capital equipment design and manufacture is a
success story that is overlooked by the media who much
prefer to report the failures of steel or shipbuilding, or
industrial unrest. This industry is producing £1,500 million
worth of equipment and systems a year and selling it pro-
fitably. About one third of the total is exported and after
deducting imports in the same categories there is a surplus
of £140 million in overseas trade balance.

. " WORRIED UNION -

The Post Office Engineering Union is reported as !
“being worried” over the implementation by the BPO
of the new System X digital telephone network, the first |
exchanges of which will enter service this year.
Reason for Union concern is System X reliability of a
“ measured call failure rate of one in 10,000, needing a
" staffing of only one technician per 10,000 lines, far
fewer than at present. e

In Union eyes System X is far too good. Subscribers,
however, will welcome the improved reliability.

i

SOLAR TELEPHONES

2,550 solar panels distributed
throughout the network.
This is believed to be the
largest single order ever
taken in this area of solar
panels and was won against
fierce competition from the
USA, Japan and France,

British company Lucas
Energy Systems has won a
£1-2 million contract for
solar panels to power a rural
telecommunications network
in Colombia. Sun power will
be converted to 100kW of
electrical energy through

Japan’s JV<? and Britain’s
Thorn EMI arv joining forces
in the video disc business.

The workforce of some 100,000 people is increasing yearly
despite the fact that i.c.s have reduced labour content in the

finished product. Another b
enthusiasm in the industry an

plus factor is the level of
consequent lack of disputes.

After all, everybody knows they are backing a winner and
don't want to see it nobbled when order books are at their

best ever levels.

There is only one snag. The sky would be the limit but for

The new tie-up will chal-
lenge RCA and Philips for
dominance in the market
place.

All three manufacturers
have different proposed
systems with none so far
recognised as an industry
standard.

One of the measures of
health in the electronics in-
dustry is gold consumption,
used in high quality com-
ponents and assemblies. The
UK industry doubled its gold
intake during the past year
to a value of £60 million,
fourth highest of the elec-

the fact of a chronic shortage of engineers and technicians.
This is where the hobbyist can help while, at the same time,
promoting his or her own interests. Anyone who under-
stands the fundamentals of electronics can carve a career in
an industry in which there is virtually no limit to growth.
The jobs are there waiting to be filled and providing you are
keen (which most hobbyists are) and know your basics the

tronics producing nations
with only the USA, Japan,
and Germany ahead in the
gold usage league table.

Electronic Translation

The EEC Commission is re-
ported to be investigating
schemes for electronic trans-

firm will help train you.
It's worth thinking about.

Brian G. Peck

USA Buys British

Multi-million pound orders
have been received by Redi-
fon Simulator Ltd for flight
simulators for the new
generation Boeing 757 and
767 jet aircraft for the
United States.

Britain’s  aerospace  in-
dustry, which has a large
electronics content, is having
a record year with exports
targeted at £1,500 million.
Over 50,000 trade wvisitors
from 100 countries will attend
the Farnborough Air Show
in September.

Teletext in Print ;-

The Department of In-
dustry has just published”a
leaflet on “Teletext” as part
of a campaign to make the
public more aware of the TV
information service in which
the UK leads the world—who
said the printed word was on
the way out?

Copies of the Teletext
leaflet are available free
from MAP Information
Centre, Freepost, Dept of
Industry, Room 114, Dean
Bradley House, 52 Horseferry
Road, London SW1 2BR.
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lation between the six official
languages used daily by the
7,000 civil servants in Brus-
sels.

Automatic translation from
one language to another
would ease the task of, if
not dispense with, the
present force of highly paid
translators.

The prospect of a flat
“hang-on-the-wall” TV re-
ceiver is still a dream of the
future according to speakers
at a recent IEE collogquium
on the topic. Except, that is,
for tiny screens. For the fore-
seeable future the conven-
tional c.r.t. will remain on
top.

Underwater Colour

An underwater colour TV camera for deep sea (up to
2,000ft) inspection of structures has been developed by
Marconi Avionics. Special signal processing brings out colours
which otherwise are obscured by sea water and can reveal
information vital to safe maintenance.

The camera is housed in an anodised aluminium housing
similar in specification to that used on naval torpedoes. It
can be hand-held by a diver or operated by remote control.
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RADIO WORLD

Electronics and reliability

Over many years, industry has been
striving to overcome the feeling of many
of the public that complex electronics
equipment, although capable of doing
many wonderful things, can still prove to
be rather unreliable, particularly when it is
used in hostile environments.

Semiconductors rather than glass
valves have done much to improve
matters, although, it could be argued,
better packaging and materials research
have done even more. It was said, for
example, that over 90 per cent of the
early radar cathode-ray tubes arrived
overseas during wartime in a damaged or
broken condition due to bad packaging.

The need to put equipment into pack-
ages capable of being launched into space
and working unattended for from five to
seven years has led to intensive work on
discovering and overcoming failure mech-
anisms, and this has had a valuable spin-
off throughout the industry. In the past
decade, the number of service calls to the
domestic colour TV set has dropped, on
average, from over four per year to less
than one.

But the 1980 Observer single-handed
Atlantic yacht race cannot have done
this image any good. Much was expected
of the French Argos automatic position-
reporting-via-satellite equipment that had
performed well during some earlier events.
But this time, using new deck-mounted
equipment, more than 30 of the units
failed within a matter of days.

According to preliminary reports this
seems to have been due more to the
redesigned plastics casing than due to
the electronics. Instead of flexing, the
plastics apparently stiffened and cracked
in the presence of salt water, letting the
highly conductive sea water reach bat-
teries and electronic circuitry; so it now
seems a case of "back to the drawing
board".

This again emphasises a very old rule:
mechanical engineering remains a vital
part of good electronic engineering.

The UK domestic environment is much
kinder to electronic equipment than is the
case in many parts of the world—and
very much kinder than any form of mobile
service. One still hears complaints that
"tropicalisation'' is less effective than it
might be when up against the combined
onslaught of heat, humidity, dust and
insects; semiconductors, on the other
hand, have a particular dislike for low
temperatures.

Printed circuit boards still give trouble,
including those elusive hairline cracks
and the peeling off of the copper; carbon
'pots’ dislike moisture; rubber, springs,
push-button switches etc can deteriorate
rapidly in the tropics. The thin wires found
in many receivers are vulnerable to hard
use, while connectors, plugs and sockets
and the like are all too easily damaged
when used under field conditions.
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By Pat Hawker, csva

Another problem is that while, for
example, modern large-scale integrated
circuits can form effective multi-channel
synthesisers for hand-held equipment,
the power they consume is considerable,
particularly where dry batteries are
stored at unsuitable temperatures.

CB at the crossroads

As someone entirely sympathetic to-
wards the concept of an “Open Channel",
it is possible to understand why the
frustrated CBers feel that only by keeping
up constant pressure on Parliament, the
Home Office and the media are they
likely to live long enough to receive more
than promises. But it has to be said that
much of their "propaganda' is undoubt-
edly over-pitched and by no means easy
to justify.

This could rebound on the movement in
future as a similar (successful) campaign
did in Australia a few years ago. Neville
Williams, editor of Electronics Australia
makes this clear in a trenchant editorial
“CB radio is at the crossroads'' in a recent
issue of that magazine. It seems well
worth quoting, if only as a warning:

"In 1977, with much fuss and fanfare,
citizens band radio in Australia was
legalised. On the one hand, the move was
seen as a victory for human rights and
free speech; on the other an opportunity
for numerous companies to make a fast
buck. For a while, CB was very much the
“in"' thing.

"But within 12 months, the scene had
changed. For many, the fast buck dream
had turned into a nightmare. And the
platitudes about human rights and free
speech had been buried under an ava-
lanche of everything from jargon to
obscenity. From being a ‘'cause’, CB
became the target for widespread ridicule.

""Massive desertions from the ranks of
licensed CBers followed, including at
least two groups which the CB movement
could ilt afford to lose. One such involved
many of the original human rights, free
speech campaigners who had seen in CB
a potential means of exchanging informed
opinion on many subjects; they hadn't
counted on the high level of adolescent
ambient!

*The other group included people with
an evolving interest in the technology of
communication. Many such have moved
into the ranks of amateur radio and have
adopted the accepted manner and mores
of the amateur fraternity.

** A large proportion of those who remain
are not really CBers at all; they have no
licence, no inhibitions about equipment,
power, channels, or the way they use
those channels. Ultimately, the Govern-
ment will have to crack down on them
and a recent prosecution in Sydney may
provide an advance sample: a$A1,000 fine,
plus costs, plus confiscation of all
equipment.”

Letters of Authority

So while the long-drawn-out contro-
versy over CB rumbles on, with ever wilder
estimates of the number of “illegals' or
pirates using 27MHz CB equipment in the
UK (between 150,000 and 200,000 according
to some sources though about 15,000 to
25,000 seems a much more likely figure for
regular users), less is heard about the
"legal'" use of 27MHz in the UK for radio-
paging and model control.

| gather there are some 5,000 licences or
"Letters of Authority’” for radio-paging
systems, plus as many again for inductive-
loop systems. Since each system rep-
resents an average of about 20 pocket
receivers or '‘bleepers', total users of
both types of system must now amount to
over 200,000. There are some 23,000 sub-
scribers to the Post Office radio paging
systems which opened in 1973 in the
Thames Valley area and in 1976 in the
London area, with plans to extend this
nationwide.

Many of these systems operate on v.h.f-
or u.hf. and on 27MHz the systems are
for “bleeping' only, on other bands
systems may include talkback, 'talk
through' (ability to speak to another
pocket set user via the control unit) etc,
although the regulations are currently
being changed so that systems providing
speech facilities will be known in future
as "local communications networks" as
an intermediary category between
"paging' and "private mobile radio’.

Government-funded organisations are
not “licensed'’ but operate under a " Letter
of Authority’” issued by the Home
Office.

Licences for 27MHz radio control of
models have fong been available in the
UK although for some reason or other
the authorities have not been prepared to
issue licences covering the garage-door
opening systems long popular in the
United States.

Radio Control

A consumer boom in radio control of
models is expected in the United States
following the introduction of new special-
purpose integrated-circuit devices by
National Semiconductor Corporation.
These, it is claimed, will make it possible
to build complete, multi-channel, propor-
tional-control systems with an operating
range of about 100 metres for a small
fraction of the cost of current designs.

Tail-pieces

An American study suggests that
watching television now occupies more
waking hours than any other activity except
work (43 hours per week for the typical
household) based on a survey of 309
urban and suburban homes.

The recent revival by a Russian news-
paper of the charge that the BBC external
services are used to broadcast messages
to secret agents makes one hope that, if
this is so, which seems extremely doubt-
ful, then it is conducted more effectively
than the famous "personal messages’ to
the wartime French Resistance, when the
vital "D-Day is coming' messages were
known in advance to the Germans and
could have led to a disaster had not the
Germans mishandled the information
they obtained from the messagesl
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Complete Audio/Tuner Kits

i '1'1'
L

Carriage for Mic |1l tuner £3 inc

Mk III FM Tuner series

The Mark Il series FM tuner has been updated, and now includes a
centre zero tuning meter as standard. The instruction manual has been
meticulously revised, enabling easy assembly by constructors of various
levels of experience - a preview copy may be purchased for £1.00.
Mark 11l A series  'Reference series” tuner modules ..£171.35 inc.
Mark (1l B series ‘Hyperfi’ modules, with switched

IF BW, pilot cancel decoder £198.95 inc.
A matching synthesiser unit will be made available later this year, and can be
retrofitted to either version. All versions include digital frequency readout/clock,
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output level adjustment, 110/240v AC input. Full alignment service available.

Style and performance - with a real

Power Am pl' fier ‘belt and braces’ PSU design.

After a couple of preview comments, it seems that many of you are waiting to hear
about the matching HMOSFET power amplifier for the Mk 111 tuner. Well, it's out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel,
over 100W peak, but limited by thermal shutdown of the HMOS. 10W -100W log
LED output peak indicator, DC offset protection and switch-on pause relay. AC or
DC input coupling, direct or relay protected output terminals. The works.

Only one version of this item: Complete kit £178.25 inc. Carr. £5.

s More features and facilities, thanks
Preampll 1er to DC switching and control design
Previewing the most comprehensive audio p hing of 7 inputs, plus
two tape infouts. 2 low pass, 2 high pass active filters, genuine volume related loudness, 1dB
channel matching, with DC volume, balanca, bass and treble controls. Suitable for bus/remote
control, tape dubbing, switched monitor etc. 80dB S/N+, THD -75dB or better. Pluggable PU
equalization boards, tone control override. Price for comalete unit about £149 ax VAT.

FOR COMPLETE LISTINGS -

RﬂdiO/Commu“iCﬂtions ICs SEE OUR NEW PRICELIST

1.61
1.61
3.09
253
3.51
1.61
2.24
2.24

VARICAP DIODES........

A section from our PL:

BA102 0.35 16:1 ratio AM tuning
BB204 0.41 KV1215 9v triple 293
BB105 0.41 KV1211 9v dual 201
BB109 0.31 KV1225 25v triple 3.16
MVAMZ 1.93 BB212 9v dual 2.25

SD6000
TDA4420
MC1330P
MC1350P
KB4412
KB4413
KB4417
MC3357pP

HA1197

CA3123E
TDA1072
TBA6G51

TDA1090
TDA1220
1.15 TDA1083
0.80 TDA1062

184 5L1626 2.80
1.84 SL1630 1.86
1.84 SL1640 2.17
217 SL1641 2.7
2.50 SL6600 4.31
280 SL6640 3.16
3.77 SL6690 3.68
250 MC1496 1.44

CA3089E
CA3189€
HAT1I137W
HA11228
HA12412
KB4420
TBA120S
KB4406

SL1610
SL1611
5L1612
SL1613
SL1620
SL1623
SL1624
SL1625

2.1
2.53
1.95
2.47
28
1.95

POWER MOSFETS R XL X

ince pioneering the complementary MOSFET technique - Hitachi have developed a range
of output devices and drivers that ought to revolutionise opinions and attitudes towards the
design of all LF amplification systems. We have a new 48 page application note (£1.50 incl and
complete sets of parts, modules and now the new complete PA system (see above).
2SK133  120v N-ch 100W MOSFET £6.33 28448 Pch complement £6.33
2SK135  160v N-ch 100W MOSFET £7.29 2SJ50 Pch complement £7.39
PA101B _ Kit for 100W MOSFET PA less Heatsink £16.10. {£23 inc heatsink/bkt)

ULTRA LOW NOISE PU PREAMPLIFIER

The HA12017 is the last word in PU preamps, and general low noise audio design.
It is an SIL IC, with 86dB S/N in RIAA configuration, 10v RMS output capability,
0.002% typ THD at 10v RMS output {imagine the overload margin !1). It comfort-
ably supercedes discrete circuit designs in terms of price/performance, and takes
the art beyond the TDA1042's capabilities. (Replaces HA1457) £1.80 each - or
an RIAA applications PCB with two ICs for £6.75. Complete with Rs&Cs £9.95.
- We have various RC ICs, including NE544
Radio Control I1Cs NE5044, and two new ones fromgOKl
4 channe! dig.prop. FM TX IC. 30mW out (amplifyable) -£2.30 inc

- 4/5 ch. dig. prop FM RX IC. Suits KB4445 or RCME syst. £2,65.

KB4445/6 pair: £4.75. New 8 page data sheet 35p + SAE. More RC ICs in list

CMOS, LPSNTTL, TTL, MPU:
volume - also LPSN. Standard

Listings in the new pricelist. linears and TTL OK.

Things like ICM7216B, 1CL8038, 8080A, 6800P, 2708, NE555,NE556, etc
. Contain yourselves, RF fans ! Not et ready for
Coming Soon /] launch s

SSB transceiver system : 10kHz to 1000MHz !!

A modular VLF to UHF SSB TX/RX system at iast. With the correct first mixer, the basic PCB
covers 10kHz to 1000MHz - using LO fed from ext. source {Our 2 IC Mullard synth for instance)
and RF PA for TX OP. 0.2uV basic sensitivity in HF, Typ cost for HF synth SSB RX will be
less than £200. Add an RF PA for full TRX for another £50. See one in our foyer, and marvel.

Most CMOS is available in low

tl.uunv m B 116

e val

N
A A g L AT,

Please send an
SAE with all
enquiries.
Phone orders by
ACCESS - but
minimum £5
Callers welcome

amhbit =

INTERNATIONAL

200 North Servite Road, Brentwoaod, Essex

Radio/Audio/Communications Modules
LW-MW-SW-SW DC tuned and switched

91072- All switching of bands by a single
pin to gnd. Varicap tuned, with LO
output for synth. MW/LW version
or MW/LW plus 1 or 2 SW bands
MW/LW: £1558 +1SW £16.73

VHF Tunerheads

Europes largest stock range for broadcast and
communications. Probably also the world’s —
details in the catalogues and PL. Specials are
also supplied in the region 30-220MHz.

944378-2
£26.45
Again, Europe’s widest range of stereo decoders
including pilot cancel PLL types. The pic shows
the 944378 - pilot cancel including post decoder
26/38kHz filtering and muting preamp output

R
Broadcast FM IF strips for all occasions, including the new 911225 - with diode
switched narrow filter option, ultra linear phase ceramic filters, 84dB S/N, and
0.04% THO (40kHz deviation). Plus usual things like AGC, AFC, dev. mute, level
meter drive. £23.95 {supplied in screen can with 0.1 edge connection system)
Also the 7230 hyperfi series - as the 311225, but with slope controlled AFC that
operates in conjunction with signal level - and an extra IF amp stage for DXing.

The World's largest range of receiver DFMs is now
joined by the DFM7 (shown) - and L shaped version
of the DFM3 with remote display mount connector
possibility . TkHz SW resolution with 455kHz or
10.7MHz offsets, 100Hz res yp to 3.9999MHz, and
VHF to 299.99 MHz in 10kHz steps : £41.75

Components

4 Most popular types are available-
C ystal FI]tel’S ex-stock, and in quantity.
10.7MHz £16.67
£17.82
£19.78
£2.30

25kHz Channel spacing 8pole
12%kHz .

2.4kHz SSB

Manolithic dual roofing filter
1.3dB loss, 80dB stopband HF
first filter in synth. RX

RC XTALS FM pairs (no spilts)

34.5MHz
£36.80
£3.74
£357
£2.88 ea

L

The most efficient warning sounders yet

AM pairs ..
USB/LSB Xtals for 10.7SSB filter
Piezo Sounders

The latest thmg in electro-acoustic efficiency. TmA of drive from
CMOS will give an SPL of 83dB - 10v RMS drive from CMOS uses
3mA for 100dB SPL at 4.8kHz (88dB at 1.65kHz)

The data sheets shows various drive circuits, and give full
specifications with regard to broadband responses and power
consumption etc. 1 off 44p inc. 100 off 28.75p (25p ex vat)

o
L

Keyboard switches and caps

From the world’s most widely used switch .
manufacturers - ALPS - come the biggest and

best range of keyswitches, and data entry key-

board switches. The SCM81101 is shown here,

with the KT5 2-part cap (with clear top, to enable
easy fitting of your chasen legend. Other types.are
available with built in LED, 900 mounting etc.
SCM81101: 17p, KT5 : 16p - or 29p/pair

LCD CLOCKS Clo;:sks use \175v
LCD DVM at 15uA only..

DVM 9v/ImA

CM161: 7mm LCD 12/24hy, alarms etc £11.44 each
CM172: 13mm, 12hr, alarms,timer etc £14.32 each
CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea

DVM 176: ICM7106 based LCD 3%digit £22.36 each

WHAT’s NEW at AMBIT

NEW PRICELIST/SHORTFORM:-
28 pages, FOC with A5 SAE pse
If you still need convincing to invest £1.60 in the cats, be mean and get this first.
POWER MOSFET APPLICATIONS mefzicy (o e
HANDBOOK by HITACHI : and the PA

and the PATO1B
Everything you should know about HMOSFET devices theory and applications.

~ R
L]
N

complete umit

/

overclp

Bigger print than our
recent one page list
and vastly extended

CWO PLEASE
Goods are oMtersd subject to availability, prices subject
10 change 50 please phone and check it in doubt

Commercial MA teems on apphication

Parts 1-3
AMBIT
catalogues
60p ea, or
£1.60 the
lot.

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CM144SG
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ONE oF the more insidious equip-

ment breakdowns that plague the
motorist is that of bulb failure. Often
he will not notice until he either
makes a special check (which should
after all be carried out weekly) or he
is stopped by the police, and we need
hardly quote the old adage that
ignorance of the law is no defence.

The device described here gives con-
tinuous monitoring of all external
lighting equipment apart from the
direction indicators and will give an
instant warning should one of the
bulbs go open circuit in use.

When failure of a monitored light
bulb occurs, a corresponding le.d.
illuminates at the same instant on a
display unit installed inside the car.

CIRCUIT

Although the circuit may look a
little daunting at first, closer inspec-
tion reveals that it consists of ten
individual identical sections plus a
test facility.

Fig. 2 shows the complete circuit
and it should be noted that each of the
boxes A to J contain the same circuit
network which is shown in Fig. 1.

At this point we should point out
that the components are numbered in
a slightly novel way in that all com-
ponents associated with each box have
the letter of that box after their refer-
ence number.

For example the transistor in box
C is referred to as TR1C or the le.d.
in box H is referred to as D2H, and
SO On.

Let us take circuit A for the
moment. This is monitoring the off-
side front side-light. The monitoring
circuit is so arranged that there is a
diode D5A in circuit between the bulb
and its switch.

Consider Fig. 1. Suppose the light
bulb is operational. When the switch
is closed, a current will flow through

the silicon diode D5A and the light
bulb.

A voltage of 0:7 volts is dropped
across the diode. This voltage is large
enough to provide the germanium
transistor TR1 with sufficient base
bias to switch it on.

In this mode TR1 acts as a short
circuit across the l.e.d. D2 thus pre-
venting it from lighting up.

OPEN CIRCUIT

Let us take another case, this time
with the bulb open circuit. When the
switch is closed, current will not be
able to flow through the diode. Hence
the voltage across the diode will fall

— TR2{c)

D1
y ) N4001
[ D3

k1 g\2 o
e <

J +
]

_‘-_
>

AT

O
T2tz

1<

Fig. 1. Circuit dlagram of one of the sensor
modules of the Lights Failure Monitor.

» s %% ¥ e

RS

to zero and the transistor will switch
off.

Of course there will no longer be a
short circuit across the le.d. so it will
light up indicating that the bulb has
failed.

A further point should be made
that when the light switches are off,
then no current will flow into the
sensing network at all so the unit is
in effect switched off.

TEST FACILITY

No monitoring unit is completely
free from failure in itself so a test
facility is provided to make sure that
all the le.d.s are functional.

Essentially we have a line that feeds
every le.d. via diode D1. When we
wish to test the system, the base of
TR2 is grounded via R3. This switches
on TR2 which allows current to flow
through every l.e.d. in the system and
light them all up.

It is then very easy to spot a faulty
indicator. Diodes D1 are necessary to
prevent current flowing back down
the test line when it is not being
used.

NEGATIVE EARTH

As can be seen from the circuit
diagrams in Fig. 1 and Fig. 2, this unit
has been designed for a negative
earth system.

Fortunately nearly all new cars are
built this way. However modifying
this circuit for the older positive
earth system poses several problems
mainly because of the fact that the
current flowing through the bulbs is
going in the opposite direction.

In fact modification would involve
changing the design of each boxed
module, not to mention redesigning
Fig. 2 so the author has decided to
restrict himself to a negative only
version.

By C. R. BIRRELL
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Fig. 2. Complete circuit diagram of the Lights Failure Monitor. Note that each lettered box contains the circuit elements from Fig. 1.

CIRCUIT BOARD

The main part of the Monitor is
built on a piece of 0-1 inch stripboard,
37 strips by 14 holes and the com-
ponent layout is shown in Fig. 3.

Straight away it can be seen that
the spacing between components is
very close so some care will be needed
in construction.

The board should first be prepared
by making all the breaks in the
copper strips. This can be done using
a spot face cutter or small twist drill.

When this is completed solder the
resistors and diodes in place. It is
necessary to do this first because the
wire links must fit around these com-
ponents and in fact these can be put
in next.

FINISHING OFF

The board is finished off by solder-
ing in the transistors, fuse clips and
lead-off wires.

Readers will notice that the le.d.s
are wired straight onto the board.
Make sure that you leave long enough
leads so that they will fit into their
holders in the case.

In the prototype this meant bend-
ing the leads through ninety degrees
so that they would slot into their
holders in the side of the case.

CASE

The circuit board is mounted in a
plastics box 112 x 62 x 30mm. This
should first be drilled and cut to
accept the three sockets, test switch
and the ten l.e.d.s.

This involves marking up the side
of the box with the correct drilling
dimensions and making the holes, pre-
ferably with a hand drill. Larger holes
can be made by making a small hole
and opening it out with a file.

The sockets and switch are then
fastened in position and the clips for
the le.d.s pushed through their re-
spective holes.

INSTALLATION

Before attempting to install the
Monitor, study the diagram in Fig. 4
very carefully.

The main task is to insert the
diodes D5A to D5J in series with the
power cables from the light switch
to the bulbs. This involves finding the
correct wire that feeds each bulb to
be monitored and reference to your
car manual may be necessary in order
to work out the colour code of the
individual wires within the vehicle’s
wiring harness.

The most convenient way to install
the diodes is to insert them between

T v

HOW IT WORKS

= CHASSIS

. . the voltage drop across each diode is also monitored.
If the light bulb is working, a current will flow through the diode Wthh
will keep the l.e.d. in the display unit turned oft.
If the light bulb is open circuit then no current will flow and the l.e.d.%
S will turn on indicating where the fault lies.
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LIGHTS

FAILURE
MONITOR

Fig. 3. Circuit board layout for the
display unit. The cathodes on the
l.e.d.s may be identified by a flat on
the casing next to the cathode lead.
It can also be seen that only one
channel has been fully labelled.
Each channel is identical and their
layouts are exactly the same.
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Resistors
R1A-J
R2A-J
R3
All 3W

COMPONENTS $:xTc

2-2kQ2 (10 off)
6200 (10 off)
2-2kQ

carbon 4+ 5%

Semiconductors

See

ok

page 553

Miscellaneous

PL1 4-pin DIN plug

PL2  5-pin 240 degree DIN plug
PL3  7-pin DIN plug

SK1  4-way DIN socket

SK2  5-way 240 degree DIN socket
SK3  7-way DIN socket

FS1 500m A 20mm cartridge fuse

connecting wire.

TR1A-J AC128 pnp germanium (10 off)

TR2 AC128 pnp germanium

D1A-J  1N4001 small signal silicon diode (10 off)
D2A-J  TIL212 yellow l.e.d. including clips (10 off)
D3A-J  1N4001 small signal silicon diode (10 off)
D4A-J  1N4001 smal! signal silicon diode (10 off)
D5A-D  1N5400 3A silicon diode (4 off)

D5E-F  BYZ13 6A silicon diode (2 off)

D5G-J  1N5400 3A silicon diode (4 off)

push-to-make momentary action switch

Plastics case, 112 x 62 x 30mm; 0-1 inch stripboard 37 strips X 14 holes; two-
way screw terminal block (2 off); three-way screw terminal block (2 off);

two terminal blocks and use the
terminals at the opposite end of the
blocks to connect up the severed ends
of the wire. Fig. 4 will make this
clear.

As each different vehicle has a
different wiring harness, it is impos-

sible to give precise details as to
where you should cut the lighting
cables and insert the diodes. However
you should try to do this as close to
the proposed site of the display unit
as possible, and far away from any
possible sources of damp.

Once all the diodes have been in-
stalled the wires that lead to the dis-
play unit can be attached as in Fig. 4.
These should be terminated with the
appropriate DIN plugs. An earth and
positive supply should also be
installed. :

SYSTEM TESTING

At this stage the system can be
tested. Plug the three DIN plugs into
their appropriate sockets on the back
of the display unit. When the test
button is pressed all the l.e.d.s should
light up.

Each individual circuit should be
checked next. To do this, loosen or
remove each monitored bulb in turn.
When the relevant switch is activated
in the car, the corresponding l.e.d.
should light up indicating that the cir-
cuit is faulty (in fact we have simu-
lated an open circuit bulb).

As soon as you are satisfied that
everything is working properly, the
terminal blocks should be insulated,
for example by binding with p.v.c.
tape, and then fixed securely in the
car.

The display unit can be finished off
by labelling the indicator l.e.d.s using
Letraset or other self adhesive trans-
fers and then the display unit can be
firmly attached to the dashboard or
other- suitable location inside the
vehicle.

Y
T.R.de Vaux-Balbirnie

| NDREW was gazing m.ta the
large = compartmented
. drawers which we had
b adaptcd to carry our stock of
' resistors. The thing which
. struck him was the apparent
- %silly values” to be found—390,
470, 560 ohms and so on. He
asked why the values did not
run-—350, - 450, 500 and
simplify the whoIe business.
He argued that calculations .
. would be muda easier that :
‘" way and I agreed. = e
I told him that these were
'carlled “preferred values” and
. that I would talk to tha whole i
_ class about them. : :
-1 told them that we were

”

i _;t.alking abum. urdmary ca;:bon-_.:“:":\ .

T e n

L

i

i

1 L M g
; reslstars with 10 per cent
toierew.eemthey are allowed to
- be up to 10 per cent higher or
lower than their nominal 3
~ value. These are cheap compo-
» ments and good enough for ¥3
: m’ost purposes, A 100 ohm res «
an actual value' of dﬁythlng\gﬁ
between 90 and 110 ohms.
I showed, with the aid of a .
‘diagram, that when the toler-

- ance is taken into account, the

preferred values just -about

cover all values. Naturally, the
family of 5 per cent resistors .

will have its own set of pre-
ferred values. e

There would be httlﬁ 'pomt 1

~ told them, in making a 200

ohm resistor if this value was

- covered (just about) by the

. upper limit of a 180 ochm (198

- ohm) or the lower limit of a **
. 220 ohm (198 ohm) resistor. = .
1 went on to tell the class
~  that when the actual value of :
- a new carbon resistor is
measured it is often surpris-
-ingly close to the nominal
value—perhaps within 2 per
~ cent—but it will not always &
~ stay that way. In service, its
_value “drifts” and if it is sub-
jecf. to mis-use it may easily
- go outside its 10 per cent limit. .
 Hot running was one particu- é
lar cause to be avoided.
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It's so easy and tidy with the
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%% We promise to pay the bearer on demand the sum of %

5. oo

Yes, this really is worth money to you. Our prices are already ER

as low as you are likely o find anywhere but we are now &8 TiM
giving you another £3 off these sensational watches. "

The Buler dual-time, multi-function, alarm chronograph

with countdown—Time 1 and Time 2 both with alarms;

17100 second chronograph; countdown timer; :

100% stainless steel case; hard mineral crystal lens;

: water-resistant to 33ft.

¥ The Casio 83Qs 41B alarm chronograph—hours, minutes,

2 seconds, day, date; automatic calendar, 1/10 second

chrono; hourly chimes; stainless steel case; hard mineral crystal

lens; water-resistant to 99tt.
METAC ELECTRONICS. 47 HIGH STREET, DAVENTRY, NORTHANTS.

[ SEND THIS VOUCHER TO: Metac Electronics, 24-hour Despatch Centre, 47 High Street, Daventry Northampt
SEl;‘/gl(j) CRH-EARK.E J HIS Please sendme Buler/Casio watches ata cost of £24.95 less my £3 voucher. | endlose cheque/P.O. made I
A payable to Metac Electronics.
London: 327 Edgware Road, W2
Daventry: 47 High Street

| Name l

TOP PRIORITY for every

@*‘é ELECTRONIC constructor. . .
ENGINEER HOME RADIO
CATALOGUE

Do something PRACTICAL about your future.

Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British Institute of

@ About 2,000 items clearly
listed.

@ Profusely illustrated

Engineering Technology will train Courses in throughout.
YLl M jaur spare iimeglejibelan C &G Efect. Technicians ® Large catalogue A-4 size
Blecuicalitnginezel C & G Elect. Installations pages.

_ Yourisk nothing! We prom- | 1o0comms Technicians Exams
Ise to get you through your Television Servicing
chosen course-or.refund your | Rogiq Maint, & Repairs (BIET)
fee! o Pract. Radio & Electronics
So, join the thousands who Plus over 60 other
have built a new future through Hore slulicaussas
home study Engineering courses. ' :

POST COUPON FOR FREE 44 PAGE GUIDE
BRITISH INSTITUTE OF

@ Bargain List, Order Form
and Pre-paid Envelope

fneluded

Also 2 coup
each worth 25p if used as
directed.

@ Catalogue £, plus 50p for
post, packing and insur-
ance.

HOME RADIO (Components) LTD.,
Dept. EE., P.O. Box 92, 215 London Road, Mitcham, Surrey.
Phone 01- 543 5659

I ENGINEERING TEanomGY l Q = Please wrile your Name and Address In block capilals i
Q .
I Aldermaston Court, Dept. TEE 54 Reading RG7 4PF, i S §_| I
o N |
(e
I NAME (Block capitals please) I - I : al |
~
I ADDRESS I i : . '
i POSTCODE 0 : g
-~
Other Subjects AGE © : I HoME RADIO (Components) LTD. Depr. EE {Regn. No |
LAccredited by CACC Member of ABCC 8 = . P.O. Box 92, 215 London Road, Mitcham, Surrey London 912968)
N B R E R E N ENERE YIS e R
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WORHSHOP

R.F. Sources

A few months ago (May) we looked at
audio frequency signal sources, and this
month | want to extend the frequency
range to cover radio frequencies.

Such sources are invaluable whilst
trouble-shooting or designing equipment,
and again we have a very wide specifica-
tion/price spectrum, The latter figure can
range from a few tens of pounds for the
very basic sorts of oscillator, to X £100
and even more for the precision signal
generator. Your ambition must therefore
be tempered by your pocket!

Oscillators

The term "oscillator’ is used to describe
a signal source where neither frequency
or output voltage is closely controlled,
(though advertising literature would often
have you think otherwise). Such instru-
ments comprise, essentially, (in the older
type) two-separate valve oscillators, one
for the radio frequency, the other for an
audio frequency with which the former is
modulated.

In the modern version oscillator, we
usually have two transistors which fulfill
precisely the same functions.

Modulation, incidentally, is the process
of causing the amplitude of the radio
frequency to vary at the same frequency as
the audio frequency. Demodulation, at the
receiver, consists of removing the radio
frequency, leaving us with the audio
frequency.

The process of modulation in such a
simple oscillator consists of varying the
voltage supplied to the r.f. oscillator at
the required af. frequency. Thus, when
the voltage is at its maximum, the r.f.
oscillator oscillates more vigorously then
when the supply is at its lowest level.

There is very little control over the
"depth” of modulation, and the output
voltage is extracted from the oscillator
stage, possibly via a secondary winding
on the oscillator coil.

The output control is a glorified volume
control used for potting down the output
voltage. As it is closely coupled to the
oscillator varying loads will affect the
frequency as well as the actual output
voltage. Such an oscillator cannot be
seriously considered for precision work,
butI within its limitations it is a useful
tool.

Signal Generators

We come now to the precision brigade,
instruments that are entitled to the
description signal generators, and our
pockets must not only be very deep but
also very well filled.

Signal generators should be capable of
providing an accurate and stable fre-
quency; accurate and stable output volt-
age; a means of setting the output voltage
to a pre-determined point on an output

MATTERS

By Harry T. Kitchen

meter so that the precise output voltage
from the attenuators can be determined,
should be capable of being set, and reset
to any pre-determined frequency and
voltage; should have variable modulation
depth; zero leakage; zero f.m. on an a.m.
signal. A formidable list, justifying the
high cost. Let us look at some of these
items in greater detail.

The stability of frequency and output
voltage will be clear, as will the require-
ments of setting, and resetting, accuracy.
What of variable modulation depth, zero
leakage, and zero f.m. on a.m.?

Modulation Depth

Earlier we saw that the r.f. signal is
modulated by the a.f. signal and thus
varied in amplitude at the frequency of the
a.f. signal. Theoretically it is possible to
achieve 100 per cent. modulation where the
r.f. signal varies from zero, when the a.f.
signal is zero, to a maximum when the
a.f. signalis at its peak.

In practice this is difficult to achieve
since the modulating device, valve or
transistor, cannot be completely saturated
to achieve zero output, nor completely
cut-off to achieve maximum output.

The normal, everyday, modulation depth
is 30 per cent, and the modulating fre-
guency is typically 400Hz or 1kHz, with
provision for an external modulation
frequency of variable depth. A variable
modulation depth is essential for checking
for detector distortion in receivers, and
for this reason purity of the modulation
signal is important.

Zero Leakage

Zero leakage is impossible to achieve,
but certainly the leakage of the oscillator
frequency should be extremely low. If
we are, as is sometimes necessary,
measuring receiver sensitivity at the
microvolt level, then even a very low leak-
age via the mains lead, which after all
can act as a transmitting aerial, can
invalidate our measurements.

The signal generator must be a box
within a box; the oscillator contained in a
leak-proof box, within the main cabinet.
Mains input must be meticulously filtered
to prevent the egress of the oscillator
frequency.

For precise attenuation the various
stages must be isolated from one another
so that there is no possibility of the
oscillator frequency getting out other
than by the designed method.

Zero F.M. on A.M.

So far it has been accepted, albeit
tacitly, that we are discussing a.m.
oscillators and generators only. The
presence of an f.m. signal on what should
be a purely a.m. signal can be embarassing
when measuring receiver selectivity.
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Let us suppose that we are working at
1MHz, and that the generator has a (un-
wanted) deviation of 25kHz, so that our
nominal 1MHz signal is actually sweeping
from 975kHz to 1:0256MHz. This means that
our receiver can be up to 5 per cent inac-
curate without us knowingaboutit, possibly
an error of some magnitude, equally pos-
sible an error of considerable magnitude.

Fundamental Tuning

Some of the cheaper sorts of oscillator
are equipped with an additional scale
enabling tuning to be effected on har-
monics, whereas proper tuning is effected
on fundamental frequencies only.

Fundamental tuning, if used as intended,
restricts the user to the highest frequency
provided. That means if the maximum
frequency is 100MHz, then that is as high
as you can go—officially. Unofficially you
can go higher; using the second harmonic
you can go up to 200MHz, the third har-
monic enables you to go up to 300MHz,
and so on.

This, in my opinion, is an undesirable
practice, as it is all too easy to pick up the
wrong harmonic, particularly if the fre-
quency calibration is at all inaccurate.
The only safe and accurate way is to use a
fundamental frequency, though in an
emergency it is possible to use the second
harmonic and tune to twice the required
frequency, that is 88MHz if 176MHz is
required.

On harmonics the output signal is
reduced, and this can also affect accuracy
particularly if an insensitive receiver is
involved.

Contributory factors to accurate mea-
surement are the use of cables of the
correct impedance to terminate the output
from sig-gen’s (as signal generators are
invariably termed by those "who know'’)
and the use of a dummy aerial. The
reasons involve e.m.f. and p.d., and we
will look at these in some detail in the
next article.

585




-ﬁ

- /

make our

When CSR1 conducts the warning
light LP1 is illuminated. The opera-
tor may cancel the light by breaking
the current to the lamp with S1, a
miniature push-to-break switch. As Cl1
is left fully charged it can give no
further gate current so the lamp will
remain off when S1 is released.

When the car is driven away from
the pad, the magnet moves away from
S2 and the reed switch opens so cut-
ting off the battery supply to the cir-
cuit. C1 will now discharge by leakage
within a few seconds and will be
ready to operate again as described
above. When the reed switch is closed
and the warning light cancelled, the
only current flowing is leakage
through C1 and CSR1. This leakage
is so small as to be negligible. The
life of the battery should be solely
determined by the length of time the
warning light is left glowing.

PRECISION. . ...
PARKING PAD

HE PAD referred to in the title is

a block of plastic foam which acti-
vates a warning light when com-
pressed by pressure from a car
bumper, With this pad suitably
placed on the garage end wall and
a separate unit housing the warning
light, the device will ensure that the
car will be parked close to the end
wall without the possibility of
damage and without assistance. Park-
ing like this is sometimes necessary
when the garage is only just big
enough for the car or when two
vehicles have to be squeezed in.

One feature of the circuit is that
it requires no setting for day-to-day
use. Nothing need be remembered
on approaching the pad—the lamp
will always be ready to signal atten-
tion. When the time for battery re-
placement approaches it will be seen
that the warning light becomes dim
long before the circuit fails to operate
altogether.

The most difficult part of the pro-
ject is not the electronics, which are
very simple, but the construction of
the pad unit itself. Experimental pads
which reduced their electrical resis-
tance when they were squashed were
tried but they proved unreliable. A
far better solution was found using a
reed switch operated by a magnet.
As the foam is compressed the mag-
net approaches the reed switch to the
point where it switches on.
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CIRCUIT DESCRIPTION

The circuit diagram of the Precision
Parking Pad is shown in Fig. 1. When
the magnet approaches the reed
switch, S2 closes (switches on) and
connects the battery to Cl. This vol-
tage step is transmitted to the gate
of CSRI1 triggering it into conduction
and Cl continues to charge up
through the gate circuit. Once the
thyristor has been fired in this way
it will continue to conduct even when
Cl is fully charged and the gate vol-
tage and current drops to zero.
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Fig. 1. The complete circuit diagram for
the Precision Parking Pad.

PAD AND SWITCH

The foam pad itself was a 100mm
cube offcut. Perhaps an old cushion
could provide a suitable piece of foam
or even a cheap car sponge. The mag-
net was bought from a local hard-
ware shop. Although several types
were offered, the kind shown in the
illustration proved most effective.
Good results will only be obtained
with a powerful magnet made from
modern materials.

The reed switch is of the normal
cpen type—i.e. it switches on when
the magnet is moved near. Two types
of reed switch were tried.

The first was about 25mm long and
the other about 38mm. Both worked
very well but the longer switch
proved slightly more sensitive and
was finally chosen for the prototype.
For testing purposes, a simple battery
and bulb test-circuit should be made
up with the reed switch placed in
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PRECISION
PARKING PAD
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PARKING
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CANCEL

; The completed prototype warning light unit fitted to the
garage wall. For convenience, a position close to the
drivers side window is suggested. The battery is to be
situated between this unit and the pad for easy replace-

ment.
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,.1'5
Ev
| s
"
:
> )
g -
|
a 1
TERMINAL "
BLOCK S :
¥
CSR! .-
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| VIEW F >
BATTERY-ve ’
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TO PARKING PAD

! Fig. 4. Circuit construction details. The
tag-strip, LP1 and S1 are mounted on the
rear face of the blank socket box cover.
Care should be exercised when drilling
this cover as it is very brittle and likely to
chip and crack.
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Fig. 3. Cut-away view of the pad assembly showing magnet
and reed switch fixing. Note that the horizontal dimension
of the foam cube will vary according to the magnet and
reed switch used, and will depend on the findings with the
test circuit (Fig. 2.).

DIMENSIONS IN mm

[VIEWED FROM ABOVE |

PEN

The completed pad assembly securely screwed to the garage end wall at
bumper height.
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series as shown in Fig. 2. The bulb
should light when the magnet is moved
to within about 70mm from the reed
switch. Careful note of the best rela-
tive positions for these two com-
ponents should be made so that they
may be adhered to in the final con-
struction.

The rear panel of the pad assembly
was made from 12mm-thick plywood
and has a cavity chiselled into it to
accommodate the reed switch, see Fig.
3. This protection is necessary as reed
switches are very fragile components
and could easily be damaged if the
pad was carelessly used.

Checks should be made to ensure
that even with the foam fully com-
pressed, the magnet cannot touch the
reed switch.

E_AGNET \
( 1 |
i |

\1%)’/ 1

REED SWITCH

BATTERY

Fig. 2. A test circuit for determining the
operating distance of the magnet from the
reed switch.

In the prototype, the reed switch
was secured by gently bending the
end connectors at right angles and
passing them through two holes
drilled for the purpose. They pro-
truded a short distance through the
panel and were then bent over. Sol-
dered connections were then made to
them.

The wires leading from the reed
switch must be run in grooves cut
into the rear of the panel so that
they will be protected from abrasion
when the unit is finally attached to
the wall. The wires lead to a piece of
miniature terminal block mounted in
a convenient position.

The front panel of the pad assembly
was made of 10mm-thick plywood and
has the magnet attached to it. The
magnet chosen had a handy hole
drilled in it so a wood screw was used
to attach it. A cavity must be cut in
the foam to accommodate the mag-
net. In the prototype, this was cut
using a razor blade. It does not need
to be particularly neat as it will be
covered up.

The foam is sandwiched between
the top and bottom panels using a
suitable adhesive. This adhesive must
be chosen with care as some have a
devastating effect on foam. It is essen-
tial to try it out on a scrap piece first.
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1 0-1uF plastic or ceramic

CSR1 CRS1/05 or similar 1A 50V
thyristor

S1 miniature push-to-break,
release-to-make button
switch

S2 reed switch with normally
open contact

LP1 6V 60mA m.e.s. buib

B1 9V type PP9 or other, see
text

Tagstrip, 4-way; magnet (811);

13A plastic surface mounting

mains socket box with plain plas-

tic cover; battery clips to suit;

materials for pad assembly; bell-

wire; 2-way terminal block (2 off).

£2-50

excluding
battery

Approx. cost

Guidance only
(see page 553)

When the pad assembly is complete
it may be checked by squashing the
foam by hand and listening carefully.
It is likely that a click will be heard
somewhere along the travel as the
reed switch operates. When relaxed
it should click open again. If the
clicks cannot be heard then an elec
trical test should be made using the
battery and bulb test-circuit again
(Fig. 2).

COMPONENT ASSEMBLY

When the pad assembly has been
checked, the circuit proper may be
built. This was constructed on a piece
of 4-way tag strip as shown in Fig. 4.

To house the prototype warning
light assembly, a standard 13 amp
surface mounting plastic box was
obtained of the type used for mains
sockets. At the same time a plain
plastic cover was bought. These items
are readily available from electrical
dealers. The circuit
was mounted on the
cover using two small
nuts and bolts to hold
the tagstrip in place.
Holes were drilled for
the indicator light
and the push-to-break
switch. Great care
must be taken.

For the indicator
light, the prototype
used a 6 volt bulb
with the connections
soldered direct to it.
This is the cheapest
way and gives maxi-
mum brightness. If a
neater appearance is
required then a proper
panel indicator light
may be used. Fix the
panel-mounted com-
ponents in place and
wire up as shown in
Fig. 4.

BATTERY AND SETTING UP

In the prototype, a PP3 battery
was mounted inside the box. These
little batteries, however, tend to
have a rather short life so it is ad-
vised that a larger battery be placed
outside the case. It should be noted
that it is quite in order to use a
9 volt battery to operate a 6 volt bulb
in circuits such as this. There is a
voltage drop of about 1 volt across
the thyristor and there is an addi-
tional voltage drop across the internal
resistance of the battery.

When the whole project has been
constructed a suitable place for the
pad assembly must be chosen. Tests
should be made to find the best posi-
tion so that the foam will be squeezed
fairly and squarely by the car bumper.
When the best position has been
found, the unit should be mounted
on the wall with two wood screws
plugged in the usual way.

The indicator unit is wired to the
pad assembly and battery by means
of light-duty twin wire such as bell
wire via the terminal blocks. It is
best to mount this unit on the wall
in such a way that the light can
readily be seen from the driving posi-
tion. If it is placed at window level
then the unit may be cancelled before
getting out of the car so conserving
battery power.

When using the parking pad, the
car is driven up very slowly to the
pad and stopped as soon as the indica-
tor lamp lights. The cancel button is
then pressed.

One final refinement is a felt cover-
ing for the wooden front panel. This
prevents any chance of scratching
the bumper.

In terms of broken light clusters
and bent bumpers, this unit should
recover its cost in no time! hud

Completed circuitry on the rear face of the socket cover.
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First the EuroBreadBoard
Now the EuroSolderBoard

Indispensible
for the professional

Design on a EuroBreadBoard — Instal on a EuroSolderBoard

First the EuroBreadBoard

Will accept 0.3” and 0.6 pitch DiL IC’s, Capacitors, Resistors,
LED's, Transistors and components with up to .85mm dia leads.

500 individual connections PLUS 4 integral Power Bus Strips along
all edges for minimum inter-connection lengths.

All rows and columns numbered or lettered for exact location
indexing (ideal for educational projects)

Long life, low resistance {<10m ohms) nickel silver contacts

£6.20 each or £11.70 for 2

Now the EuroSolderBoard

New 100mm square, 1.6mm thick printed circuit board with pre-
tinned tracks identically laid out, numbered and lettered to Euro-
BreadBoard pattern,

Four 2.5mm dia fixing holes.

£2.00 for set of three ESB’s

And don’t forget the EuroSolderSucker
Ideal for tidying up messy solder joints or freeing multi-pin IC’s, this
195mm long, all metal, high suction desoldering tool has replaceable
Teflon tip and enables removal of molten solder from all sizes of
pcb pads and track. Primed and released by thumb, it costs only
£7.25 including VAT & PP (rifie———) [® 'i‘—‘—-"‘—

— - .-

Snip out and post to David George Sales,
Unit 7, Higgs Industrial Estate, 2 Herne Hill Road, London SE24 0AU
= [—— e

David George Sales, EE9
Unit 7, Higgs Ind. Est., 2 Herne Hill Rd., London SE24 0AU.

Please send me:—

1 EuroBreadBoard @£ 6.20 O
or 2 EuroBreadBoards et11.70 O Please
or 3 EuroSolderBoards @ef 200 O Tick
or 1 EuroSolderSucker @f 7.25 O

All prices are applicable from Jan. 1st 1980 and include VAT
and PP but add 15% for overseas orders.

Please make cheques/P.O. payable to David George Sales

and allow 10 days for cheque clearance and order processing
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EXP 650 For microprocessor chips. £3.60

EXP 300 The most widely sold breadboard in the UK;
for the serious hobbyist. £5.75

EXP 600.6'' centre channel makes this the
Microprocessor Breadboard. £6.30

EXP 4B An extra 4 bus-bars in one unit. £2.30

EXP 325 Built in bus-bars accepts 8, 14, 16 and up to 22
pin ICS. £1.60

EXP 350 270 contact points, ideal for working with up
to 3 x 14 pin DIPS. £3.15

PB6 Professional breadboard in easily assembled kit
form. £9.20 (Not illustrated.)

PB 100 Kit form breadboard recommended for students
and educational uses. £11.80 (Not illustrated.)

& IT'S AS EASY AS 1,2,3 with THE EXPERIMENTOR SYSTEM
1

. EXP 300PC which includes one rtem. A matchboard
pre<niied PCB — £1.32
SCRATCHBOARD 2. EXP 302 which includes three items. Three 50 sheet
scratchboard workpads — £1.68

'BREAD‘BOARD 3. EXP 303 which includes three items. Two matchboards and
an EXP 300 solderless breadboard — £8.60.
~MATCHBOARD %

EXP 304 which includes four items. Two matchboards and
The above prices do not include P&P and 15% VAT

TOMORROW'S TOOLS TODAY

mg O O»

n

I o

CONTINENTAL SPECIALIES CORPORATION  C.S.C. (UK) Limited, Dept.4H
Tel: Saffron Watden (0799) 21682

=E= Unit 1, Shire Hill Industrial Estate,
Telex: 817477

Saffron Walden, Essex CB11 3AQ.
r————————_—__—_—_1

NAME

ADDRESS

| enclose cheque/PO for £
or debit my Barclaycard, Access, American Express card

If no dealer in your area contact CSC direct. tick box O

| No. Exp.date l
or Tel: {0799) 21682 with your card number and your order will be in the
l post immediately. I
A EXP 650 Qnty. Reqd. B EXP 300 Qnty. Reqd. |
| £5.00 £7.76
| CEXP600 | Qnty.Reqd. | DEXP4B | Qnty.Reqd. I
| £8.39 £3.50 |
E EXP 325 Qnty. Reqd. F EXP 350 Qnty. Reqd. |
| £2.70 £4.48
| G PB6 Qnty. Reqd. H PB 100 Qnty. Reqd. l
| £€11.73 £14.72 |
Experimentor System l
I 1 EXP 300 PC| Qnty. Reqd. 2 EXP 302 Qnty. Read.
I £2.38 £2.79 |
3 EXP 303 Qnty. Reqd. 4 EXP 304 Qnty. Reqd. I
| £11.04 £1185
l Boxed prices include P & P and 15% VAT FREE catalogue I

Continental Specialties Corporation, (U.K.) Limited, Dept. 4H
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex. Tel: (0799) 21682
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SQUARE!

STOCKING UP—
SEMICONDUCTORS

wo previous articles have been de-

voted to resistors and capacitors.
This month we discuss certain semi-
ccnductor  devices that should be
acquired by the beginner to start a
stock of useful components.

DIODES

Diodes are one-way devices—they
will pass current only if connected in
circuit right way round, that means
anode connected to the positive side
of the circuit and cathode to the nega-
tive side.

Diodes are broadly divisible into
four classes: (1) small-signal diodes,
as used for detection in radio re-
ceivers, and also in logic circuits; (2)
power diodes, used for rectifying
alternating current; (3) Zener voltage
reference diodes; (4) photodiodes and
light-emitting diodes (l.e.d.s).

A small quantity of class (1) should
be held in stock since they are fre-
quently needed. They are small com-
ponents and inexpensive. Suggested
types and quantities to be held as
stock are given in Tables 1—3.

The larger “power” type diodes (or
rectifiers) are more expensive and in
comparison bulky in size. They are
available also as bridge rectifiers—
fcur rectifiers integrated within a
package. Power diodes are made in a
variety of voltage and current ratings,
and are best purchased as required,
for some specific purpose.

If a diode is connected in reverse,
that is anode to negative side of cir-
cuit, the diode will not conduct.
Should, however, the applied voltage
be sufficiently high, the diode will
“breakdown” and conduct. If the volt-
age subsequently falls below the
breakdown value, the device will be-
come a barrier to current flow once
again.

This property is exploited in devices
known as Zener voltage reference
diodes. These are used for maintain-
ing the voltage level or to provide a
reference voltage at some point in a
circuit.
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FOR
BEGINNERS

Zener diodes are made with various
“breakdown’ voltages; from 27 volts
upwards. A few Zeners should be held
in stock. Those suggested in Table 4
should cover many normal needs.

Light emitting diodes are becoming
increasingly commonplace, replacing
filament lamps for signal and indicat-
ing purposes in many electronic pro-
jects, and it is worthwhile holding a
small stock " of selected types—see
Table 5. The most practical colour is
red, but these devices are available
in green and yellow also.

Photodiodes are but rarely used
and can be disregarded for the
present.

TRANSISTORS

Despite the large number of dif-
ferent transistor types, the con-
structor can cover many of his needs
from a very small selection of small-
signal, audio frequency transistors.

BC108 is an essential general pur-
pose transistor for the constructor.
Closely related types are the BC107
and the BC109, the latter being a low-
noise version of the BC108. These
three types are available in TO-18
cans.

Another popular general purpose
transistor is the ZTX300. This is made
in a plastic package, the leads being
arranged in what is known as “E line”
configuration.

These transistors and a few others
are listed in Table 6, which includes
in the final (“Qty”) column recom-
mended quantities that the new con-
structor should obtain and held as
initial working stock.

Other types of transistors, includ-
ing special types such as field effect
transistors (f.e.t.s) and unijunction

TABLE 1
GERMANIUM SIGNAL DIODES

Type Maxp.iv. Current Qty
O A9 100V 20mA 4
TABLE 2

MINIATURE 1A PLASTIC
ENCAPSULATED DIODES

Type Max p.i.v. Qty
1N4001 50V 4
1N4004 400V 4
TABLE 4
ZENER VOLTAGE REFERENCE DIODES
Type Voltage Qty
BZY88 5.1V 2
BZY88 5-6V 2
BZY88 10V 2
TABLE 5
LIGHT EMITTING DIODES
Type Colour Dia. Qty
TIL220 Red 5mm 4
TABLE 7
INTEGRATED CIRCUITS
Type Function Qty
741 Operational 3
Amplifier
555 Timer 3

transistors, will be required from time
to time, but these are best purchased
as the need arises.

INTEGRATED CIRCUITS

Integrated circuits (i.c.s) are now
so commonly used that it makes sense
for the beginner to purchase a few of
the more popular types. We suggest
just two types to commence with: the
741 operational amplifier and the 555
timer. See Table 7.

Both of these i.c.s are available in
8-pin dual-in-line packages.

TABLE 3: HIGH SPEED SILICON SWITCHING DIODES

Type Max Voltage Max Current Qty
1N4148 BV 75mA 4
TABLE 6: TRANSISTORS

Type Material Outline Application Qty
BC107 npn S TO-18 Audio driver stages 5
BC108 npn S TO-18 General purpose 5
BC109 npn S TO-18 Low noise audio 2
BFY51 npn S TO-39/TO-5 General purpose 2
ZT X300 npn S E-line General purpose 2
2N3704 npn S TO-92 Audio amplifier 2
2N3702 pnp S TO-92 Audio amplifier 2
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ELECTRONIC GAMES

INTELLIVISION MATTEL] CHESS =~ | TELETEXT

NEW RANGE
Avallable August 1980 AVAILABLE
This Is the most advanced TV AUGUST 1980

game in the world. Pt
Expandable We specialise in

next year into a full he ALt P computer chess

microcomputer. hine

COLOUR CATALOGUE g:,aei 1‘3 ;?« 5:0?:

AVAILABLE WITH QAL ——

DETAILS ON ALL THE models from ‘
£173.87 + VAT CARTRIDGES Send for further details. £20 to £300

.‘ 7% 2 RADOFIN
SPECIAL PRICE BRIDGE | BACKGAMMON | .5
£86 + VAT SUiT o CORIBUTIER =S COMPUTERS £199 + VAT

OMAR 1

Plays 1/2/3 or 4 Hands | T RPN I
Pr?t/)slem Mogre enes 4 d / . I 8FTAAEL2ENGER 27 TUNE

Auto scorekeeping From £38 to £108. Send for further details. BELL

'DRAUGHTS LEISURE £is

COMBUTER *CHEAP TV GAMES
J — * Solves Problems * TELEPHONE ANSWERING MACHINES
HAND HELOS + CARTRIDGES s * Rejects illegal moves * AUTO DIALLERS
ATARI - ACETRONIC ] i
PRINZTRONIC b 2)5vel machine * CALCULATORS
RADOFIN - DATABASE etc 4 level machine - D|G|TAL WATCHES
vSIeen:;e'et: ::a'rullrl-é;:gﬁsvs stating which £77.78 + VAT Lt PRESTEL
machine you own. * HAND HELD GAMES
MAIL ORDER SERVICE — Free postage & Packing &5 s =ty
TELEPHONE & MAIL ORDERS - accepted on: 51018, 51lUY
Access * Barclaycard * American Express * Diners Club ; SILICA SHOP LTD., Dept. EE9
CALLERS WELCOME — at our shop in Welling — Demonstrations daily 102 Bellegrove Road
Open from 9am-5pm Mon-Sat  {9am-1pm Wed) Welling, Kent DA16 3QF
GUARANTEE — Full 12 months + After Sales Support! Tel: 01-301 1111
We have comprehensive brochures on al! products. Please let us know what you are interested in and we will send you detailed brochures AND our own
32 page catalogue covering most.games on the market.

Faster than a scope
safer than a voltmeter

Instant — simultaneous monitoring
of the logic state of all IC nodes

Just clip it over your IC

LM-1 Instantly and accurately shows both static and dynamic logic
states on a bright 16 LED display.

LM-1 finds its own power.

¢, LM-1 cuts out guesswork, saves time, and eliminates the risk of
short circuits.

LM-1 is suitable for all dual-in-line logic ICs LED on = logic state

1 (high), LED off = logic state 0 (low), and each LED is clearly

numbered 1 to 16 in the conventional IC pattern.

- ON LY £28 '70(Exc|uding P&P and VAT)

\_ / Total £34.44 including box and instruction manual.

CONTINENTAL IALTIES C ATION l-cs-c' (UK) Limited, Dept. 4S, Unit 1, Shire Hilt Industrial Estate, Saffron Walden, Essex CB11 3AQ 1

l LM-1£34.44 (incl. P&P and 15% VAT) Qnty. Reqd. [ For FREE Catalogue tick box [ I
I Name.............. e bl Sl AAreSS . ..o I

INVADER ' Instant Response # Stm— CAVMONMASTER | DOOR

(LoaIC

MONITOR
LM-1

C.S.C. (UK) Limited I lenclose PO/chequefor €. ... .. ... i or debit my
Dept. 4S, Unit 1, Shire Hill industrial Estate, Barclaycard, Access, American EXpress NO. .. ...

exp.date................. ... 0 e e B b AT 5 (™0 8 0 i o b e i I 6 Hok 2 Ll 0 S w7 0 SE 000
Saffron Walden, Essex CB11 3AQ | FOR IMMEDIATE ACTION —The C S.C. 24 hour, 5 day a week service, Telephone: (0799) 21682. and give |
Tel: Saffron Walden (0799) 21682 us your Barclaycard, Access, American Express number and your order will be in the post immediaterJ
Telex: 817477 SN EEN G DEm UEE GPY WD EED GG NI GIS UE I GEN GER NS Emm . J
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How doyou
put over 2,000
different tools

and toolkits into
one envelope?

The New Toolrange Catalogue is still the
only comprehensive single source of
electronic tools and production aids.

Products from over 100 top manufacturers
are available from stock.

For your free copy of the new catalogue
contact Toolrange today.

toolrange

Upton Road, Reading, Berks. RG3 4JA
Telephone: Reading (0734) 22245 Telex: 847917

592

: Wilmslow
~ Audio
THE firm for speakers!

SEND 50p FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE
UNITS, KITS, CROSSOVERS ETC. AND
DISCOUNT PRICE LIST

‘ AUDAX @ AUDIOMASTER @ BAKER
BOWERS & WILKINS CASTLE
CELESTION @ CHARTWELL @® COLES

‘ DALESFORD @ DECCA @ EAGLE @ ELAC |

| EMI @ FANE @ GAUSS @ GOODMANS ]

| HARBETH @ ISOPHON @ I.M.F. @ JORDAN |

‘ JORDAN WATTS KEF @ LOWTHER |

| MCcKENZIE @ MISSION @ MONITOR AUDIO |
MOTOROLA @ PEERLESS @ RADFORD |
RAM @ ROGERS @ RICHARD ALLAN |
SEAS @ SHACKMAN @ TANNOY
VIDEOTONE @ WHARFEDALE i

WILMSLOW AUDIO o... <
SWAN WORKS, BANK SQUARE, WILMSLOW,

CHESHIRE SK9 1HF

Tel: 0625-529599 FOR MAIL ORDER & EXPORT OF DRIVE
UNITS, KITS ETC.

Tel: 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI &

i COMPLETE SPEAKERS
INTERESTED IN 150 80, ns. sivals sloa vourd, €228

ELECTRONICS P s vevaions. 53

UHF, Transistors T.V. TUNER with slow
TRY A ZEDPACK!

motion drive, AE.skt, and |eads £1-95
COMPONENTS AT A PRICE

180 Miniature reed switches. £3-38
SWITCH K
EVERYONE CAN AFFORD ont a Tortans Weres

These cost a fortunel Were made for
varlous muslc centres. Includes Indepen-
Z1 300 mixed § and } watt resistors £1-50 dent and Interdependent latching types
Z2 150 mixed 1 and 2 watt resistors £1-5¢ multl pole c/fo etc. Can be modified,
Z3 300 mixed capacitors, most types Can't be repeated. 3 Banks for £1.

£3-39 KNOBS for Switch Banks 18 for £1.

Z4 100 mixed electrolytics Chrome or spun aluminium finigh,

£2-20
Z5 100 mixed polystyrene caps £2-2¢
Z6 300 mixed printed circuit MINIATURE MAINS
components £1-59 TRANSFORMERS
Z7 300 mixed printed circuit resistors £1 Top quaiity, Split bobbln construction
28 100 mixed high wattage resistors, will give 4-5V-0-4-5V at 250MA, 137 x 13~
wire-wound ete. x 1§”, all sorts of uses. ONLY 9p
Z9 10

£2-29
mixed miniature ceramic and 3 for £2
£1-20 1000 uf, 100V, Radial, 13 x 2. ONLY

plate caps
Z10 25 assorted pots. Top. 3 for £1-50. 2,200uf 40v. 80p, 3 for

£4-50
Z11 28 assorted presets, skeleton etc, £1
212 20 assorted vdr's and thermistors

£1-20
Z13 400 mixed FILM RESISTORS only

Z14 100 mixed, new and marked, full spec.
transistors. Pack Includes:— BC148,
BF154, BF274, BC212L, BC23s, BC184L,
MEO412 and, or lots of simlilar types

£4-95

215 100 mixed diodes Including:—zener,
power, bridge, signal, germantum,
silicon etc. All full spec., £4-95

Z16 20 1N4148 £1
Z17 20 1N4003/10D2 £1
Z18 20 assorted zeners, 1 watt and 42(:11%
Z20 6 BR100 diac. £1

20mm antisurge fuses, 630ma
800ma, 1a, 1-25a, 1-6a, 2a, 2-5a, 3-15a, 12
of one type £1. 100 of £7,
ULYRASONIC TRANSDUCERS. trans-
mitter and receiver. 40KHz. 14mm diam,
£3-95 pair
TBA 800 Audio I.C. £1 ea. 3 for £2-50,
Deluxe FIBREGLASS printed clrcuit
etching kits.
Includes 100 sq ins, of copperclad F/G
board, 1ib ferric chloride, (made for U.S.,
army to MIL, SPEC.), 1 dalo etch resist pen,
abrasive cleaner, etch resist dish and
instructions, PRICE £4-95
200uA Miniature level/batt. meters, as
fitted to many cassette recorders. op

£1-50. 4,700uf 40v, 80p. 3 for £2,
lv)on;t Let Your Environment Dehydrate
ou!

Buy our Honeywell Humidity Controller.
Membrane actuated, very sensitive, }”
shaft, 250V, 3-75A Contacts. Ideal for
greenhouses, centraily heated homes.
offices etc. Build your own humidlifiers
or alarms, Fraction of origlnal cost 90p
oa. 3 for £2.

TRANSISTOR
PUSHBUTTON TUNERS
For UHF Television g)ecca Bradford or
Rigonda chassis) 5 P/B Type (one for
tuning). Only £2-89.

ALTERNATOR RECTIFIERS
Make lovely 60 amp bridges. Ideal for
High Power Battery Chargers.
Type 4AF|. Set of 4 (2 neg. case +
2 pos. case) £2.

Speclal Purchase enables us to

offer Mullard C280 Polyester Capa-

cltors (Liquorice Alisorts) at the

unbeatable price of £2 for 100 mixed.

5.15 for 1007. 'Theln consist of factory
ots i.e, I

oor
sweeplngs, cosmetic rejects etc.
Also Mullard miniature electro-
lytics 100 mixed £1-50, 1000 for
£18. Pack of each £3. 1000 of each

To: “GEMINI ELECTRONIC COMPONENTS"
“THE WAREHOUSE"” SPEEDWELL ST. LONDON S.E.s.

Please Quote ZED Code., Where shown. Send Cheque® or Postal Order, Plus 40p P&P.
*Schools etc. SEND OFFICIAL ORDER
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A Cautionary Tale

Beware the creeping calculator disease.
Can you still do any mental arithmetic
Here's a true cautionary tale.

Recently a sixth former left school with
an impressive string of 'A’ levels and an
assured place at university to study
engineering. To fill in the few months
between school and college he took a
temporary job as a milkman. Or more
accurately, he tried to take a job as a
milkman.

The dairy in question has a policy of
giving every new milkman a half hour
arithmetic test.

“I'm afraid | haven't brought my cal-
culator” explained the would-be engineer.
“"No matter" said the dairy foreman ""We
wouldn't let you use it in the test anyway".

The student never did work as a miik-
man. Stripped of his calculator, he was
arithmetically helpiess and failed the test
miserably.

Innumerate Society

Are we becoming an ‘innumerate”
society? | raised the subject with the head
of the maths department of a large London
comprehensive school along with some
of the schooi governors.

"“We are educating children for a tech-
nological age'” was the reply. It seems
that as far as schools are concerned,
calculators became acceptable as an
everyday tool and an exam aid, when their
cost fell below £10. The maths master
argued that skills like long division and
long multiplication are no longer of much
importance.

What does matter, he believes, is the
ability to “estimate’ an answer to check
that a calculator answer isn't totally hay-
wire, for instance through mis-keying a
decimal point. But isn't this based on the
wholly false premise that everyone now
carries a calculator around with them at
all times? What about holiday trips to the
beach or to restaurants where you may
need to split a bill accurately several ways.
And what happens if your calculator
batteries run down when you want to
check the price of 13 litres of petrol at an
odd number of francs per litre?

By ADRIAN HOPE

The teacher's argument is that where
accuracy matters, for instance in business,
there will now always be a calculator to
hand. There will also be an electronic
cash register in most shops so all you
need is a rough estimation to check the
decimal point.

Exactly the same arguments against
"progress'’ were raised, argued the
teacher, when schoolchildren were no
longer required to work out square roots
the hard way. But, as that student who
tried-but-failed-to become a milkman
found out to his cost, long multiplication
and division are far closer to real life than
square roots. It's part of the everyday
routine of a milkman to work out the cost
of several dozen bottles of milk at an
awkward cost per pint.

The parent governors had a ready but
unconvincing answer to the cautionary
milkman tale. ‘‘Educate the dairy into
allowing the use of calculators". Further-
more | never thought I'd hear a mathe-
matics teacher say "call it £100" when
explaining how he would divide a res-
taurant bill of £98-55 between a large
party of diners caught without their
calcutators. But he did.

Wristwatch Calculators

In the future calculators will become
even more accessible than they are now.
There is one coming soon from Japan
that you wear on the wrist like a wrist
watch; and of course it doubles as a
watch, alarm and stop watch as well. But
should we always take the easy way out?

Language translators with synthesised
speech are already available and will
become cheaper and cheaper. Should we
bother to learn languages in the future?
There is already a prototype portable
electronic “typewriter” that stores long
messages in a solid state memory. Is it
worth learning to write?

Have you noticed how on television,
especially in programmes imported from
the USA, every important written message
or caption is read out aloud? Need we
now bother to learn to read? It's easy to
lose sight of the sociological questions
which are being posed by electronic
answers,

Eberyday Electroriics, September 1960

Before Their Time

I'll bet that few people working today
in electronics will even recognise the
name John Sargrove. | certainly didn't
until the Institution of Electronic and
Radio Engineers organised an evening
meeting to remind a few interested
people of Sargrove's work.

In a nutshell he was another of those
unfortunate inventors, like Alec Reeves,
Charles Babbage and Alan Blumlein,
who were way ahead of their time. |t
was Reeves who invented PCM in the
1930's, long before transistors were
available to make the system work.

Working a few years earlier than Reeves,
Blumlein invented stereo and film record-
ing long before the industry was ready
forit. And it was in the early 19th Century
that Babbage first laid plans for a com-
puter which was the mechanical equiva-
lent of today's electronic calculator.

Although it is not widely recognised,
John Sargrove, who died in 1974, worked
soon after World War [l on a system of
total automation for radio and TV receiver
production. Although the scheme, chris-
tened ECME (Electronic Circuit Making
Equipment) won Sargrove the first ever
Clerk Maxwell premium in 1946, the idea
was too far ahead of its time to become a
commercial success.

Automated Radio

His dream was to build a factory which
would build radios almost untouched by
human hand. Those who remember him
recall that "he wanted every Indian to
have a radio".

Of course, in the 40's all radios had
to rely on valves and all automation
equipment for building them had to rely
on mechanical relays. Transistors and
solid state switching were still a pie in
the sky.

Nothing to be daunted, Sargrove
designed a radio that was based on large
integrated circuits with sockets for valves.
But the circuits weren't i.c.s as we know
them. Each was a large board with 15
solder joints, 15 capacitors, two variable
condensers (capacitors) and several
valve sockets. But everything was laid
out by robot hands. The resistors were
deposited as layers and only the glass
valves were plugged in by hand. The
Sargrove production line was actually
used by Cossor in 1947 to produce radios.
Unfortunately the scheme was short
lived.

He originally saw ECME as "the answer
to the vexed problem of post war labour
problems"”. But very soon fears of job
shortages replaced concern over labour
shortage. The Daily Mirror ran a centre
spread on the risks to employment pre-
sented by automation. Sargrove himself
argued that automation didn't create
unemployment. What it created was the
need to redeploy a labour force from
tedious repetitive jobs into more rewarding
and constructive work.

Energetically he went out round the
country and lectured on his ideas. His
faith in the viability of automated factory
production of electronic equipment sprang
from experience of tHhe valve and light
bulb industry. If these precision products
can be made in millions by total automa-
tion why not circuit boards and whole
radios?
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It's unclear why exactly ECME failed.
But in part it was due to the problems
of automating such a complicated multi-
stage process with mechanical relays.
There was always some moving part
somewhere ready to go wrong. What's
more politcal pressure to kill off the idea
mounted.

The idea surfaced again in the 50's
when an attempt was made to produce
an automated TV production plant.
But that too failed for the same reasons.

Sargrove then concentrated his energies
on automation processes that, although
ingenious, were slightly less ambitious
and considerably less touchy. For in-
stance he built machinery to match the
colour of rosary beads, sort good from
bad coffee beans and check the weight
of balls of bakers' dough prior to baking
into bread.

These are all more difficult than they
may sound but didn't bother the politicians,
He also produced the tiniest condenser
mic of the time, no larger than a farthing.

Wisdom of Automation

The real irony of the Sargrove saga
is that foreign factories, especially those
in Japan and litaly, have long since seen
the wisdom of automation. Although it is
an expensive investment to automate,
once the lines are running the mass-
produced output is cheap and reliability
is high. Workers displaced from routine
jobs can often be redeployed in to more
stimulating posts.

Printing works and car factories in
ltaly and almost every industrial factory
in Japan now borrow from Sargrove's
pioneering ideas of over 30 years ago.
Many are heavily automated” and very
successful.

In the UK we are still debating the wis-
dom, cost and morality of automation,
rather like the captain of a sinking ship
n/orrying about the menu for that night's

inner,

University Industrial Units

During the last decade over 30 British
Universities have opened ‘“industriaf
units" offering companies the benefit of
their scientific experience on a consul-
tancy basis. These are intended to be
self-supporting departments, set up by
the parent University and staffed by
university scientists, but operating on a
commercial basis.

For example UMIST in Manchester has
a Corrosion Unit which worried compan-
ies will-approach when their pipe lines or
swimming pools spring a leak or their
foundations show unaccountable signs
of rusting or rotting. At the Department of
Cybernetics of Reading University, a
Research Unit in Instrument Physics was
established in 1969 and has been self-
supporting since 1972,

Just some of this excellent pioneering
development work undertaken by Uni-
versities was highlighted by a recent visit
to Reading University.

Ambisonics

One project which will probably al-
ready be familiar to some readers is the
Ambisonics surround sound system. This
is best described as “second generation
quadraphonics” and already the BBC,
IBA and many European radio stations
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are appraising the system. A cross-
licensing deal has been struck with the
Japanese company Nippon-Columbia and
the project is being financed by the NRDC.

Essentially Ambisonics differs from the
old, and now obsolete, quadraphonic
systems because there is no attempt at
conveying four separate channels of
sound for feeding to four loudspeakers,
The original sound information is mixed
or coded into two, three or four channels
in dependence on the number of record-
ing or transmission channels available
e.g. two on a stereo record, four on afour
track tape and so on.

This information is decoded in accord-
ance with the type of reproduction system
available. Surround sound in the azimuth
or horizontal plane is conveyed by two or
three channels, or even by two-and-a-half
channels (a "half channel" has limited
frequency bandwidth and limited ampli-
tude fevel). Surround sound with height,
or “periphony"”, is conveyed by four
channels.

A demonstration of periphony at the
Audio Engineering Society Convention
in London, earlier this year used a four
channel system and eight loudspeakers,
above, around and below the listener. It
certainly gave an appetite-whetting fore-
taste of the future of domestic audio.

Unfortunately no major record company
has yet adopted the Ambisonic system.
They are doubtless all too scared by the
memory of the quadraphonic fiasco of
non-standardisation.

Driverless vehicles

One of the first Reading commissions
was to produce a driverless tractor, in-
tended for the Third World countries. It
proved a pointless exercise because in
the Third World there is no shortage of
labour, but a considerable shortage of
cash to spend on high technologyl

This situation wasn't realised until
Reading scientists had built a driverless
tractor which ploughed a field, without
human aid, by sensing signals trans-
mitted from wire aerials laid down each
side of the field. The Road Research
Laboratory heard of this system and in
1973 commissioned work on a driverless
bus using a similar system based on
wires buried underneath the road.

Experimental cars, vans and even a
coach were duly produced. But at the last
minute plans to run test projects in British
cities were abandoned as a result of local
spending cuts.

Nothing daunted, Reading suddenly
realised that they had unwittingly pro-
duced an automatic control system for a
vehicle which could readily be converted
into a manual control operable from a
single joystick, like a model aircraft con-
trol. Such a system would obviously be a
boon for handicapped drivers and they
soon succeeded in putting a 50 seater
coach under the control of a single joy-
stick that could be moved by one finger.

Now the Thalidomide Trust is financing
the development of add-on joystick con-
trol units for use in cars for the disabled.
Around 20 vehicles are currently being
modified at the cost of around £2,000 each
and should be on the road by 1981,

Speech Therapy

Doctors and speech therapists are
faced with an especially difficult problem

when trying to teach speech to patients
born without a roof to their mouth. This is
because human speech relies on an ex-
ceedingly complex pattern of contact
between the tongue and roof of the mouth,

Reading has now built an imitation roof
palate which contains a matrix of tiny
electrical contacts. These are connected
by _super-fine wires to a microprocessor
which is coupled to a cathode ray tube
screen. This screen displays the pattern
of tongue movement over the imitation
palate and so helps the patient to follow
the example of a tutor.

Speech therapists in British hospitals
should soon be using some of these
electronic aids.

Moisture Meter

In quite a different technology it is
remarkably difficult to measure the amount
of water in a solid, such as a house wall,
But it can be very necessag to do so. The
Reading answer, developed for the Build-
ing Research Establishment, is a circuit
which registers the capacitive effect of the
water rather than the conductive effect as
normaily sensed by a probe,

A hole is cut in the wall and then
plugged with a central metal rod and
silver sleeve. This plug creates a capacitor
of which the dielectric constant depends
on the amount of water in the wall.

A very high frequency current, of around
60MHz, is fed into the plug and its capaci-
tance value read out alongside a scale of
moisture content, In practice water has
such a high dielectric constant that there
is an 80-fold difference between a dry and
wet wall.

Unfortunately there is a snag. Because
any impurity such as salt in the water
makes it conductive, the measurement
readout will normally be a very confusing
mixture of conductance and capacitance.

The answer is simple once you've
thought of it. Conductance and capaci-
tance are 90 degrees out of phase, so the
readout is made phase sensitive to offer
one value for conductance and another,
displaced by 90 degrees, for capacitance,
The conductance readout gives a measure
of the salt content of the wall and the
capacitance readout gives a measure of
the amount of water present.

A similar electronic system is used to
measure the "lushness” of pasture,
Normally pasture has to be collected,
burned and analysed to establish its
water content or lushness.

Reading use a capacitance meter and a
grid of condenser plates interleaved with
the pasture. An accurate moisture con-
tent readout of the pasture between the
plates can thus be obtained.

The system is so sensitive that it is sent
haywire by the presence of a human body
within 10 metres range. So the readouts
have to be transmitted as a 3MHz signal.

The signal is mixed in a receiver with a
signal from a tunable local oscillator. The
result is a variable beat tone from the
receiver, like that which issues from a
metal detector.

The beat tone is zeroed by adjustment
of the local oscillator by the operator.
This gives a direct readout of the signal
frequency coming from the condenser
plates in the pasture. This in turn gives a
direct tell-tale of the amount of water in
the pasture which is serving as a dielectric
between the plates.
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ALL THE PARTS

The pack contains all the electronic components to build the
radio, you supply only the wire and solder as featured in the
Practical Electronics March issue.

The P.E. Traveller features pre-set tuning with five push
button options, black illuminated tuning scale, with matching
rotary control knobs, one, combining on/off volume and
tone-control, the other for manual tuning, each seton wood
simulated fascia.

The P.E. Traveller has a 6 watts output, negative ground and
incorporates an integrated circuit output stage, a Mullard IF
module LP1181 ceramic filter type, pre-aligned and
assembled and a Bird pre-aligned push button tuning unit.
The P.E. Traveller fits easily in or under dashboards.
Complete with instructions.

l 323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only. g"ggﬁ:}s 30pm
21AHIGH STREET, . Mai 3 .o ‘

CONSTRUCTORS PACK 7

T0 BUILD THE

=
p&p
.5 £1.75

CONSTRUCTORS PACK 7A
Suitable stainless steel fully
retractable locking aerial and
speaker (approx8”x4"}is
available as a kit complete.
£1.95 Per Pack, p & p£1.00.
Pack 7A may only be purchased
at the same time as Pack 7.
NOTE: Constructor’s pack 7A
sold complete with radio kit
£15.20 including p&p

REET, ACTON W3 6NG. Mail Order Only. No Callers Closed Thursday

AMPLIFIER KIT
An opportunity to build your own 12 watts per channel siereo amphifier G s
with up-to-the-minute features To complete you just supply screws. BAR AI“ PACK

connecting wire and solder. Features include din input sockets for

ceramic cartridge, tape or tuner. Outputs—tape. speakers and cunnE"T g—
headphones. By the press of a button it transforms into a 24 watt mono -
disco amplifier with twin deck mixing. The kit incorporates a Multard cATAlmuE

{P1183 pre-amp module, plus 2 power ampliier assembly kits Also mlcE

featured 4 slider level controts, rotary bass and treble controls and & push

assemble teak simulate cabinet and ready made metal work. For funher

information instructions are available price 50p. Free £
Sze 9% x 8% x 4" appror. with Im£13 95
NOTE for use with 4 to 8 ohms speakers. 55
' AL . per pack  SEEOUR
TWO WAY SPEAKER KIT To suit above amp. Comprising 2,

8" approx Phillips base unit, and 2, 3%z approx tweeters with .
2 crossover capacitors £4.95 php £1.85. + 1 LP1182/2 Stereo pre am

Availabls only to first time purchasers of the 12 + 12 kit.

s | £76.00 &
ullarq sz hoowar wowo
DISCO AMP Bushed auminum™

AUDIOMODULESIN

Button switches. Silver fimish fascia panel with matching knobs. Easy to AT ovEn /

PACK | 2x(P1173 10w RMS output power audio amp modules,

e —————
SOWATT MONO PACK 2 2xLP1173 10w RMS output power audio amp modules Bsn PZﬂﬂ £25 50
+ 1 LP1184/2 Stereo pre amp for magnetic, ceraminc and ausiliary Belt drive chassis turntable .
Dlsco AMP inputs . f 7 6 5 unit semt-automatic, cueing device. p&p £3.00
illus. ous P . p&p £1.15 | Shure M75 6 Magnetic Cartridge
10 suit.
£30l60 ACCESSORIES Suitable mains power supply parts, consisting of £7.95
&n £3.20 mains transtormer, bridge recttier, smoothing capacitor and set of rotary
pap LI stereo controls for trebie, bass,
Size approx 13%" x 5% " x %" volume and balance f 3.0 plus p&p £1.60 B s Manual single play
3 . e record deck with auto
50 watts rms. 100 waits peak output. 8ig teatures include two disc inputs. Two Way Speaker Kit Comprising of two 8" x 5” approx. 4 ohm e (s

both for ceramic cartridges, tape input and microphone input. Level mixing bass and two 3%2" 15 . .
i P Y ohm mid-range tweeter with tw - b
controls fitted with infegral push-pulf switches. Independent bass and treble S MR OCIBATHCILILE

controls and master volume.

fascia and rotary cantrols  Size approx. 147 x 47 x 104"
Five vertical slide contrals, master volume, tape level, mic leve). deck level,
PLUS INTER DECK FADER for perfect graduated change from record deck No 1to
No. 2. or vice versa. Pre tade lavel control {PFL) lets YOU hear naxt disc before

fading it in. VU meter monitors output level. Output 100 watts AMS 200 watts peak

EMI SPEAKER BARGALI

Stereo pair 350 kit System consisis ot
13" x 8" approx. wooter with rofked
surtound, 3% Goodman tweeter
crossover componenis and cHCcutl

N giagram Frequency response 20:Hz
>*Y 10 20KHz Powes handing 15 watts RMS
20 watts max. ”

PB CES‘\ » ' 8 ohm impedance
l £18.25

p for ceramic and auxdiary Input. Per stereo pair

OUR PRICE p&p £4.20
p&p £1.10 .

ceramit cactridge 2 speeds wih 45¢pm
spindle adaptor 1deally swied ot home

wrinern £4.08 snens £12.25

RIT

PHILLIPS RECORD PLAYER DECK GCO037

HiFi record player deck. beit drive complete with GP401 magnetic

VI IC

cartridge—LIMITED STOCK. £27 50 o Iete [

UNBEATABLE OFFER AT

Rear panel features tuse holder. BIN speaker and input socket 30 + 30 watls

Siuze 14%” x 3" x 10" approx

BUILT AND READY TO PLAY pdp £3.30

' ' 323 EDGWARE ROAD, LONDON W2
30+ 30 WATT ﬂfﬂf?wsﬁﬂ?ﬂﬂi‘ﬁf 2V AHIGH STREET. ACTON W3 6NG e
s ek e i AL PRIGES INCLUDE VAT AT 15 BARGAIN OFFER

All items suiject to availability. Price correct at
RMS 60 + B0 watts peak for use with 4 to 8 ohm speakers., and subject to change without notice DUR ]
. & £32 9 All enguires Stamped Addressed Envelope, Complete with headshell.
NOTE: Persons undes 16 years not served without parent’s authorisation.

BUYER COLLECT ONLY.

Ariston pick-up arm

manufactured in Japan.

Listed price over £30.00. D&D S 0

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers GDDOS DESPATCHED TO MAINLAND AND M. IRELAND DMLY
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¥ LERNA-KITS!

@ @ HIGH QUALITY EDUCATIONAL KITS

@ LATEST SOLID STATE TECHNOLOGY — DESIGNED & MADE IN THE U.K.
@ DETAILED STAGE BY STAGE BUILDING INSTRUCTIONS
@ FREE ADVISORY SERVICE THROUGHOUT THE BUILDING

LK1 OSCILLOSCOPE

Solid state circuitry; D.C. coupled;
7 cm. dia. tube; Y input 0.3 v/cm.to
50 v/cm.; X input 1 volt/cm.; Tv.and
10v. cal. signals; response to TMHz;
Time base ranges to 8uS per cm.;
Size 230 x 130 x 190mm. Wt. 2Kg.
Operates from 110 volt or 220/240-
volt A.C. High quality kit complete
with carrying case.

£130.00

LK2 DIGITAL MULTIMETER

Solid state circuitry with large
digital display. Ranges are up to
1000v. D.C. and A.C. and current
D.C.to 100mA. Resistance ranges
100K ohms. Battery operated.
Size 185 x 110 x 60mm.

Digital display : 37 x 16mm

£40.00

LK3 HOME COMPUTER

Ideal simple computer for beginners.
Microprocessor has 8 bit data bus and
12 bit address bus. Ready programmed |
ROM has 4K bits. RAM of 0.5 x 8k ;
bits fully addressable. 8 digit LED
display. Hexadecimal read out.
Hexadecimal keyboard. Re-set switch 4
and single shot facility. Power supply
kit included. Provision for cassette
and V.D.U. operation. £190.00

LK4 AUDIO GENERATOR

Covers 10Hz to 100kHz in four
switched stages. Variable voltage _—._

output. _/"% e
Distortion below 0.02%. &
Sine and square wave o
output. ldeal for HI-FI

work and as signal tracer. ?"if”f-’ ;
| S8

£40.00

LK5 DIGITAL ELECTRONIC TECHNIQUES
Experiments carried out on a P.C. board,

size 190 x 150mm covering operational
amplifiers; integrators; basic logic circuits:

NAND, NOR gates; Flip-Flops; Multi- =
vibrators; clock generator; 4 bit compar- ,:"'-'n_.i"[]]'“‘nm'ﬂ
itor feed back; analoque switching; 8¢ '_l - '.—.l:',.”"'L
building simple digital meter circuits; 3= myl ). o M'1=
Timer. 8= El = ’@U’"
Note:— for full benefit with this kita [*—- #"''-&= ¥ .2
C.R.O. is desirable although circuits can £35.00

be built without one.

LK6 LOGIC DEMONSTRATION PANEL

Basic introduction to computer
technology; AND and OR gates; NOR
and NAND; Data line selector; Truth
tables; AND and INVERT gate; Half and
Full Adder; Latches; Flip-Flops; Shift
register; Binary coded decimal counter.
Over 16 experiments are performed
with panel. Battery operated.

£70.00

LK7 ANALOGUE TEST METER

Basic multi range test meter kit with
20,000 ohm/volt sensitivity. Ranges
Ranges: D.C. and A.C. volts 0-5, 0-25,
0-100, 0-500; 2.5kV.

D.C. 0-5mA, 0-500mA, 0-50pA
Resistance 0-50K; 0-5M. Size 150 x 75
x 50mm.

£17.00

LK8 SHORT WAVE RECEIVER

A simple 3 stage short wave only radio
receiver for the amateur. Very good
selectivity and sensitivity and will give
hours of enjoyment. Simple to construct
by people of any age.

£25.00

f—— e — et s s . e, s e e . et e, o

.....................................................

Catalogue awailable jI

on receipt 12p stamp.

EE/9/819 l
ALL CREDIT CARDS ACCEPTED I

NameofCard..........cooiiiiiiinnn i iiinnnnenn.,

/WL

add £2 postage U.K. only.
£10 postage overseas Air Mail.
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READER has asked; "In articles
about the reception of frequency-

modulated radio transmissions |
frequently come across the term,
quadrature detector. Please explain
what this means."

An f.m. signal, when it leaves the
transmitter, has a constant amplitude.
That is, the peak and trough sizes of
the waves do not change. Only the
frequency changes.

At the receiver, noise picked up
along with the signal or generated by
the components in the receiver itself
can cause the amplitude to vary.
But any variations are eliminated by
a limiter which in effect slices the
tops and bottoms off the incoming
waves so that they end up all cut
down to the same size. By limiting
the signal in this way the effects of
noise are greatly reduced. This
accounts for the much lower 'back-
ground hiss" of an f.m. receiver
compared with an a.m. receiver.

Limiting

Let's consider an f.m. transmitter
which is not at the moment carrying
any programme material. It sends out
a steady frequency at a steady ampli-
tude; nothing changes. Atthe receiver,
after limiting, this signal is transformed
into a steady square wave, Fig. 1a.

When the programme is trans-
mitted this square wave will change in
frequency, higher or lower, according
to the variations in the voltage gen-
erated by the microphone in the
studio. But for the time being there is
no programme. It follows that the
square wave of Fig. 1a must produce
no output.

When its frequency varies, however,
it means that a programme is being
transmitted and it must then produce
an audio output which for low dis-
tortion must be exactly proportional
to its frequency.

Sampling
In a quadrature detector the no-
programme wave is sampled atregular

intervals. But the sampling periods
are so timed that the samples consist
of equal parts of positive and negative
bits of the wave. These average out
to zero because the positive bits just
cancel the negative bits. You can
think of the sampling process as
switching. The wave is applied to a
high speed switch which when on
lets it pass but when off stops it.

If the "ons" and "offs" are timed
as shown in Figs. 1a and b, then the
positive samples are equal in size to
the negative samples. If you think of
the positive samples as charging a
capacitor then it is clear that the
negative samples will discharge it
by the same amount. The result is
that there is no net charge.

Modulation

If the transmitter is now modulated
by a programme the frequency varies.
For negative going points in the
audio modulation the frequency may
go low. For positive points it may go
high. The sampling periods must be
adjusted so that the output goes
positive or negative in sympathy.

Suppose the wave form of Fig. 1c
is the limiter output for a strong
negative interval of the audio wave.
If we sample at the times shown then
the whole of each negative haif cycle
is passed by the sampling switch
and none of the positive half cycles.
So the output is now as negative as
it can be (Fig. 1d). For positive-going
modulation the frequency goes high
and for maximum positive output
samples must accept the whole of
each positive half cycle, Figs. 1e and f.

:
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Fig. 1. Waveforms illustrating the operation
of the quadrature detector.
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When the audio is less intense the
samples must include some positive
bits and some negative bits but not
equally positive and negative. In this
way the cancellation will be incomplete
and a certain amount of output will
be produced. This can be positive
or negative depending on whether
the positive or negative bits are
larger. By adjusting the timing of the
samples any amount of net output
can be obtained, from “full positive"
to "full negative".

This is the principle of the quad-
rature f.m. detector (also called a
quadrature demodulator and a quad-
rature discriminator). All that remains
is to say how it can be made to work.

How It Works

This requires some automatic
method of adjusting the sampling
times so that the correct outputs are
obtained. This is a lot easier than it
sounds. The standard method is to
use the limited signal itself to time the
sampling. The limited signal is applied
to two parts of the detector at the same
time. One is just to the sampling
switch, which lets it pass or not. The
other is to the timing mechanism
which turns the switch on or off.

It so happens that all the clever work
of adjusting the timing to suit the
frequency can be done by one quite
ordinary LC circuit tuned to approxi-
mately the frequency of the wave
shown in Fig. 1a. This produces just
enough phase shift to make the
switch turn on and off as at (a).

If the frequency now goes low the
phase shift changes and moves the
timing towards Fig. 1c. If the frequency
increases the sampling times are
moved towards (e). The amount by
which the times are moved is in pro-
portion to the frequency and so the
net output is also in proportion to the
frequency which is what is required.
As the frequency swings up and
down in sympathy with the audio at
the studio so the output swings
positive or negative in the right way to
reproduce the original audio wave.

Quadrature

It is a curious feature of quadrature
demodulators that they can be con-
verted from f.m. detectors to a.m.
detectors just by changing the phasing
of the sampling timer. To be precise,
when the detector is used for a.m. it
is no longer a quadrature detector.

Quadrature just means that the
sampling times are a quarter of a cycle
out of phase with the input signal, as
they are in (a). For a.m. detection the
signal is not limited and the detector
samples the positive peaks.

In this case the samples must be in
phase with the signal.
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Tm: TTL integrated circuits in the
7400 series are normally operated
at between 4-75V and 5-25V and the
TTL Power Supply Unit described here
is intended particularly for these. The
output is approximately 5V and this
is regulated so that there is negli-
gible change in voltage from no load
conditions up to a maximum available
load current of 1A. Short circuit
protection built in.

CIRCUIT DESCRIPTION

The full circuit diagram of the unit
is shown in Fig. 1. Transformer T1
steps down the a.c. mains from 240V
to 6:3V and isolates the low voltage
circuit. Single-pole switch S1 is the
on-off switch and the neon indicator
LP1 shows when the power is on.

The si.icon bridge rectifier D1-D4
has four leads. Two are for the a.c.
input from the transformer secondary,
the two others are the positive and
negative d.c. outputs. Direct current
from these leads charges the smooth-
ing or reservoir capacitor Cl. About
9V will be present across Cl. Instead
of a bridge rectifier, four individual
1A silicon diodes could be used.

The LM309K integrated circuit is
packaged in a TO-3 can and incor-
porates the voltage regulation and
short circuit protection devices.

With the components shown, maxi-
mum current is about 1A and short-
circuit current a little over 1-5A,

SUPPLY UNIT

When the voltage at pin 1 of ICI falls
below about 7V, regulation is lost. A
short circuit in the output circuit
would naturally be corrected as soon
as noticed but with T1 and the bridge
rectifier rated at 2A, these items are
not damaged.

CASE

The metal case is made from a
single piece of flanged aluminium
100mm x 200mm (e.g. a single Uni-
versal Chassis member.) A 90 degree
section is cut from each flange 63mm
from each end and after all the holes
have been drilled, the piece is bent to
form an open box as shown in Fig. 3.

After assembly a piece of per-
forated metal is bent to form a cover,
and is fixed with short self-tapping
screws run into the flanges.

ASSEMBLY

The component layout is shown in
Fig. 2. Before components are
mounted all burrs and irregularities
should be removed from the case. The
front panel components are then
fixed in position.

Pins 1 and 2 of IC1 should not
touch the metal case and the inte-
grated circuit should rest flat on the
side of the case. A tag screwed to
the integrated circuit can provide
connections to the metal chassis and
pin 3. After the transformer is in
position it can be wired up. Finally

BY\F.G.RAYER

Fig. 1. Circuit diagram of the 5V Power Supply Unit.
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the tagstrips and remainder of com-
ponents are fixed in position and
interwired. Note that the neon indi-
cator shou!d be the type with a series
resistor incorporated.

The mains cable enters the case
through a grommet and is connected
up as shown. Current is drawn from a
3-pin plug fitted with a 2 or 3 amp
fuse. Internal wiring can be of
insulated flex, or 20 s.w.g. covered.

APPLICATIONS
The supply is very suitable for any
TTL project incorporating 74 series
i.c.s requiring 5V. Take care to con-
nect the supply with the ocorrect
polarity. The output voltage has been
found to change by only about 0-05V
for loads from zero to 500mA. This
power supply unit will run quite large
and complex projects as well as
simpler devices which may have been
operated from a 4-5V battery supply.
X

COMPONENTS

Capacitors
C1  4700uF 12V elect.
C2 470uF 12V elect.
C3 10nF ceramic or plastic

Semiconductors
D1-D4 50V 2A bridge rectifier
IC1 LM309K voltage regulatori.c.

Miscellaneous
T mains primary/6-3V 2A
secondary transformer

S1 s.p.s.t. mains toggle
SK1,2 3mm sockets (one red,
one black)

Tagstrips: 4-way with one earthed
mounting tag (1 off), 2-way with
one earthed mounting tag (1 off);
solder tags (2 off); three-core
mains cable; rubber grommet;
p.v.c. covered wire; 100mm X
200mm piece of flanged aluminium
(e.g. Universal Chassis member
No. CU56A from Home Radio);
226mm x 74mm piece of perfor-
ated metal for cover; nuts, bolts,
washers for securing transformer,
i.c. and tagstrips.
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SUPPLY UNIT
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Internal positioning of compo-
Fig. 2. Component layout and wiring. Make sure OUTPUT 2:2:5}71?1:? tt)?e tgiecnlof': i‘;’;ﬂg
that pins 1 and 2 of the voltage regulator (IC1) do that components do not short
NOT touch the metal case. 02 p L sno
@) ®) on the transformer, particularly
o = S1,1C1 and LP1.
INPUT
UNDERSIDE VIEW

OF ICY

The completed power supply
with a suitable protective
U-shaped cover fixed in
position with self-tapping
screws.

ALL DIMENSIONS IN mm.

£7

Fig. 3. Bending and cutting details of
the flanged aluminium chassis panel.
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Britain’s first com
computer kit.

The Sinclair ZX80.

Price breakdown
ZX80and manual: £69.52
VAT: £10.43

.— Post and packing FREE

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excite-
ment...now make the kit!

Thisis the ZX80. 'Personal Computer World' gave
it 5 stars for'excellent value ' Benchmark tests
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous.

To help you appreciate its value, the price is
shown above with and without VAT. This is so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices.

‘Excelient value’ indeed! The unique and
Forjust £79.95 (including VAT and p&p)you  valuable components of the
get everything you need to build a personai Sinclair ZX80.
computerathome...PCB, with IC sockets for The Sinclair ZX80 is not just another
allICs; case; leads for direct connection to a personal computer. Quite apart from its Fewer chips, compact
cassette recordgrand te‘Iev;swn(black and exceptionally low price, the ZX80 has two design, volume production-
white or colour); everything! uniquely advanced components: the Sinclair d!
vetthe ZX8Oreally isacomplete, powerful,  BAg|Cinterpreter: and the Sinclair teach- e EeRaln
full-facility computer, matching or surpassing yourself BASIC manual. The ZX80 owesiits remarkable low price to
other personal computers at several times The unique Sinclair BASIC interpreteroffers  its remarkable design: the whole system is
the price. remarkable programming advantages: packed on to fewer, newer, more powerful
The ZX80is programmed in BASIC, and you ® Unique ‘one-touch’ key word entry: the and advanced LS| chips. A single SUPER ROM,
can use it to do quite literally anything from ZX80 eliminates a great deal of tiresome forinstance, contains the BASIC interpreter,
playing chess to managing a business. typing. Key words (RUN, PRINT, LIST,etc.)  thecharacterset, operating system, and
The ZX80is pleasantly straightforward to have their own single-key entry. monitor. And the ZX80's 1K byte RAMis
assemble, using a fine-tipped soldering iron. ® Unique syntax check. Only lines with correct ~ roughly equivalent to 4K bytesin aconven-
Itimmediately proves what a good job you've syntax are accepted into programs. A cursor  tional computer-typically storing 100 tines of
done; connectit to your TV...linkit to an identifies errors immediately. Thisprevents ~ BASIC. (Key words occupy only asingle byte )
appropriate power source*...and you're entry of long and complicated programs with The display shows 32 characters by 24 lines.
ready to go. faults only discovered when you try to And Benchmark tests show that the ZX80
run them. is faster than all other personal computers.
Your ZX80 kit contains. .. ® Excellent string-handling capability - takes _No other personal computer offers this
@ Printed circuit board, with IC sockets for up to 26 string variables of any iength. All unique combination of high capability and
allICs. strings can undergo all relational tests (e.g. low price. 2
® Complete components set, including all comparison). The ZX80 also has string input- . = .
ICs~all manufactured by selected world- lorequestaline oftext when necessary. f,'ﬁ:,’:‘,'f;ﬁ’,{?,ﬁf::‘:;mﬁ,";’ f:::::tsef:’e'c:&"_
leading suppliers. Strings do not need to be dimensioned. Z-80 microprocessor chip, power supply.
@ New rugged Sinclair keyboard, touch- @ Up to 26single dimension arrays. widely recognised as the best
sensitive, wipe-clean. ® FOR/NEXT loops nested up to 26 ever made. SUPER ROM.
@ Ready-moulded case. @ Variable names of any length. Clock.
® Leads and plugs for connection to @® BASIC language also handles full Boolean UHZTIVt Rugged,
domestic TV and cassette recorder. arithmetic, conditional expressions, etc. ot er flush,
(Programs can be SAVEd and LOADed ® Exceptionally powerful edit facilities, allows z'e"f,'::'d
on to a portable cassette recorder.) * modification of existing program lines. RAM chips. 4 (
® FREE course in BASIC programming and ® Randomise function, useful for games and
usermanual. secret codes, as well as more serious
Optional extras applications.
® Mains adaptorof 600mAat9VvDC @ Timerunder program control.
nominal unregulated (available @® PEEK and POKE enable entry of machine
separately -see coupon). code instructions. USR causes jump to a
@ Additional memory expansion boards user's machine language sub-routine.
allowing up to 16K bytes RAM. (Extra @ High-resolution graphics with 22 standard
RAM chips also available -see coupon). graphic symbols.
@ All characters printable in reverse under
*Use a 600 mA at 9 VDC nominal unregulated mains program control. 54
adaptor. Available from Sinclair if desired (see coupon). @ Lines of unlimited length. ; 7 174
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The Sinclair teach-yourself
BASIC manual.

If the specifications of the Sinclair ZX80
mean little to you—don'tworry. They're ali
explained in the specially-written 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming —from first principles to complex
programs. (Available separately ~purchase
price refunded if you buy a ZX80 later.)
Ahardware manual is also included with
every kit.

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!

The ZX80 kit costsa mere £79.95. Can't
waitto have a ZX80up andrunning? No
problem!It’s also available, ready assembled
and complete with mains adaptor, for

RDER
FORM  please send me:

Quantity | Item

..,,,mm/t////////////////////////////////////

ZX80 software-
now available!

See advertisementsin Personal
Computer World, Electronics Today
International, and other journals.

New dedicated software -developed
independently of Sciente of Cambridge -
reflects the enormous interest in the ZX80. More
software available soon-from leading consult-
ancies and software houses.

o,

L

I o To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Remember: all prices shown include VAT, postage and packing. No hidden extras.

item price Total
£ £

only £99.95.
Demand forthe ZX80is very high: use the

Sinclair ZX80 Personal Computerkit(s). Price includes
ZX80BASIC manual, excludes mains adaptor

£79.95

coupon to order today for the earliest possible
delivery. All orders will be despatched in strict

rotation. We'llacknowledge each order by adaptor

Ready-assembled Sinclair ZX80 Persorial Computer(s).
Price includes ZX80 BASIC manual and mains

£99.95

return, and tell you exactly when your ZX80

Mains Adaptor(s) (600 mA at 9V DC nominal unregulated). 8.95

can cancel your orderimmediately, and your

money will be refunded at once. Again, of 3K bytes).

Memory Expansion Board(s) (each one takes upto

course, you may return your ZX80 as received

RAM Memory chips-standard 1K bytes capacity 16.00

within14 days for a full refund. We want you to

be satisfied beyond alldoubt-and we have or ready-made computer)

Sinclair ZX80 Manual(s) (manual free with every ZX80 kit

5.00

will be delivered. If you choose notto wait, you I
no doubt that you will be. I

sirncCisir

NB. Your Sinclair ZX80 may qualify as a business expense.

TOTAL £

| enclose a cheque/postal order payable to Science of Cambridge Ltd for £

12.00 I

Please print
”m . Name: Mr/Mrs/Miss
Science of Cambridge Ltd I Acoress

6Kings Parade, Cambridge, Cambs., CB2 1SN.

Tel: 0223311488
Everyday Electronics, September 1980
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A. Marshall (London) Ltd., Kingsgate House,
Kingsgate Place, London NW6 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 8582

Alsa retail shops: 325 Edgware Road, London W2,
40 Cricklewood Broadway, London NW2._ . 85 West Regent St., Glasgow.
108A Stokes Croft Bristol.

\/Marshall’s

CAPACITORS: BOXES & CASES TTL see catalogue for full range | SOLDERING EQUIPMENT
Mullard Ceramic 63v range See catalogue for full range. SNTAGON fo1e Nnean mse | IRONS-ANTEX
1pF to 10,000pF E 24 range Aluminium boxes 13 sizes. SN7402N €014  SNT493N 032 |15 watt C15 £3.95
all at £0.06 each Rexine Covered boxes 7 sizes. SN7aon €014 Snagen 6% |15watt CCN £4.20
Siemens Ceramic 63v B37448/9 NEW RANGE TMEC CASES SNrsoen o33 jaeN 3 117 watt CX17 £4.20
-01:.022: 033: .047mF @ £0.06 | Send S.A.E, for details & types e o3 Zwmooh G0 125 watt X25  £4.20
.068: .1mF @ £0.08: .22mF @ Price range. £14.04 to £17.00 SN fode swniten s |Stand £1.50
£0.11 ABS PLASTIC BOXES SN7411N €015 SN7412IN €025
CSF High Voitage Ceramic Discs | 3 x 2" x 1 3 s gn g ge [ DESOLDERING TOOL
Prices £0.07 10 £0.18 Range | 3y gy« 1 3 Pricesas | i G S 4% [Solder £6.50 _ eyl
100pF to 10.000pF AU X 2% x 15 catalogue 5N74IIN €022 SNZ414IN  £050
e A% x 3% x 19" Srmy @ gy oot [SINCLAIR INSTRUMENTS
S e . 8" x 4% x 3" g:;:gs: Eo_ts SNT4150N €0.79 Digital Multimeter
3 GARLCETE WeACSENL, s X SNTAN  fre  onpeiam B PDM35 £ 34.50
Comprehensive range Siemens BAZELLI INSTRUMENT CASES sh7a3on €015 SN74154N  £0.50 o " DM235 £ 52.50
Layer Polyester Caps: .001 to 5 sizes, By o SRR B " " :
S o Ivester Cap _ M omn g 63 DM350 £ 72,50
Prices £0.07 to £0.63. Miscellaneous hardware Rt B e B - " DM450 £ 99.00
See catalogue for details pelding Sran  coss  swaem e | Digital Frequency Meter
L s Vero Board: Superstrips: SNT446AN  £048  SNT4165N  £0.80 PFM200 £ 49.80
arge range of Mullard/Siemens SN7447AN  £0.48  SN7416IN  £1.20 i
Electrolytic Axial/Radial Vero Breadboard. SN7448N €045 snraan oo | Low Power Oscilloscope
Capacitance values 1.0mF to :/7;0 bom)es (see catalogue for 553:55 §§I:§ g'ﬁgt:ggfi Egﬁf SC110 £139.00
- u range}, 4 .1 41TIN 0.73
1o0oome o Sew 12 Swemy w2 [CRIMSON ELEKTRIK HI F
oltage ranges 25v: v: \'H SN7470N €026  SN74182N €083 MODULES
100v: AP & R 63 |CE608 Power Amp £18.26
Prices and types as catalo - 3 v ' p
Ao dia Gl mas o Bn sy ax (SR04 T £21.30
' | Fli : moam mn oo @n |SEI908 L L EZ39
B32231/4 and B32110. All prices Card Frames: Fliptop boxes: ST o EEn O CE1704 £30.43
net + VAT and postage/packaging.| etc etc. SNIsuIN Y e on CE1708 'f £30.43
TOOLS BAHCO 1980 CATALOGUE SNHBN (530 Swamay o g:g; Power Unit ?28'33
g»ge gutter with Bezel. U.K.: 65p post paid SNioan G55 S oo oPSe " " £26.09
ide Cutter without Bezel. Europe 85p post paid !
End Cutter without Bezel, Rest of World £1.25 K.NOBS & SWITCHES CPR1 Pre Amp £29.57
post paid Big selection as catalogue CPR1S Pre Amp £38.70
Vero Metal Shears. ) Also Resistors; Presets; Pots; All prices + VAT + postage/
Other items as catalogue. Mail order: 01624 8582 Opto; Semiconductors etc. packaging

UHF POWER AMPLIFIER MODULE 50 mW Input 2-5 watt out 13 volt 420 To 480
KITs FOR E E PROJECTS MHz 50 ohm Type BGY 22C @ £12-50,
" . BLY 34 2 WATT 13 VOLT 175 MHz TRANSISTORS @ 75p.
HF-VHF r;odv:m(g HtANSlS'rons Type 587 BLY, SSB-FM 27 To 80 MHz, 40 watts,
AUTOFADE . 28 volt with data L
VARICAP RADIO f%g?{” ?:pyl 3% ‘23}3 BLY 55 175 MHz 4 watt 13 volt with data @ £2-50,
TRANSISTOR TESTER (2B2) Sept 79 £5.00 BLY 97 24 volt 175 MHz 4 watt with data @ £3.
4-STATION RADIO (No Case) (ZB62) May 80 £14-00 | BFR 64 470 MHz 13 volt 3 watt with data @ £4.
MORSE PRACTICE OSCILLATOR (ZB43) Feb 80 £6-00 UNMARKED GOOD 2N 3366 VHF TRANSISTORS at 3 for 75p.
WARBLING TIMER (ZBS) Aug 79 £5-80 H.P, HOT CARRIER DIODES 5300-2800 @ 40p each,
MODULATED TONE GENERATOR (ZB50) Dec 79 £3.50 R.F. SIGNAL TRANSISTORS 2N 918 @ 25p, 2N 5179, 2N 5130 Both 50p ea,
ELECTRONIC TUNING FORK (ZB7) Aug 79 £8-90 EDDYSTONE TRANSMITTING VARIABLE 30 + 30of (60pf) @ £2-20.
MICRO MUSIC BOX (ZB45) Feb 80 £17-00 VHF-UHF STRIPLINE FET 2N 4417 with data @ £2-20.
STEREO HEADPHONE AMP (ZB57) March 80 £15-25 VHF R.F, CHOKES wire ended 10 U.H., 30 U.H,, 330 U.H., Ail 7p ea.
UNIBORAD BURGLAR ALARM (ZB51) Dec 79 £5-00 BUTTERFLY PRE-SET VARIABLES 25 x 25 of @ 50p, 38 x 38pf @ 60p.
KITCHEN TIMER (ZBSS) March 80 £12-75 2 GHz STRIPLINE NPN TRANSISTORS @ £1 each,
UNIBORAD 9V POWER SUPPLY (ZB47) Jan 80 £4-50. 5 GHz STRIPLINE NPN LOW NOISE TRANSISTORS @ £3 each,
LIGHTS WARNING SYSTEM (ZB63) May 80 £3-60 FERRITE BEADS FX 1115 @ 15p doz, Long Type }” 6 for 10p.
BATTERY VOLTAGE MONITOR (ZB64) May 80 £4-25 10-7 MHz VERNITRON FILTERS at S0p, 3 for £1.
SIMPLE S.W. RECEIVER (ZB44) Feb 80 £18-00 VHF FETS BF 256C @ 4 for 75p, E304 @ 30p, 4 for £1.
INTRUDER ALARM (ZB23) May 79 £23-00 WIRE ENDED VHF AERIAL SWITCHING PIN DIODES with data at 40p each.
AUDIO TONE GENERATOR (ZB67) May 80 £3-50 STRIPLINE TRANSISTORS NPN BF 362, PNP BF 679, Both at 25p.
DUAL LINE GAME (No Case) (ZB65) May 80 £25-00 X BAND GUNN DIODES with data @ £1-65.
GAS SENTINEL (ZBé61) April 80 £27 00 X BAND TUNING VARACTOR DIODES 1 To 2pf or 2 To 4pf, Both £1:65 ea.
5 RANGE CURRENT LIMITER (ZB53) March 80 £4-50 MINIATURE CERAMIC TRIMMERS 2:5 To 6pf, 3 To 10pf, 4:7 To 20pf, 6 To 35pf,
CHASER LIGHT (ZB4) Sept 79 £17-50 10 To 40pf. All 15p each.
SHORT WAVE CONVERTER (ZB25) May 79 £13-75 VARIABLE CAPACITORS Dlrect Drive. 5pf @ 75p, 10pf @ 75p, 125 + 125pf @
UNIBOARD TOUCH SWITCH (ZB56) March 80 £9-00 60p, 100 + 200pf @ 60p, 250 + 250pf (500pf) @ 85p, 10 + 10 + 10pf @ 75p.
FUNCTION GENERATOR (ZB52) Nov 79 £25-00 +%” COIL FORMERS with core at 6 for 25p.
OPTO ALARM (ZB41) Nov 79 £5-00 SUB-MINIATURE CERAMIC TUBULAR TRIMMERS 0-5pf To 3pf @ 15p.
AUTO-LEVEL CONTROL (ZB60) April 80 £8-00 MURATA 455 KHz FILTERS @ 50p each.
CABLE & PIPE LOCATOR (ZB54) March 80 £3-75 MINIATURE 10pf AIRSPACED TRIMMERS @ 20p each.
CYCLE DIRECTION FINDER (ZB59) April 80 £14-50 SOLDER-IN FEED THRU's 6 8pf, 27pf, 300pf, 1000pf All 20p doz.
Al above kits inci . ) . ) ERIE RED CAP MINIATURE DISCS -0luf 100v.w., at 5p each.
above kits include ports as des'cr:bed in articles i.e. veroboard, i.c. sockets ELECTRONIC CAPACITORS 1500 U.F. 63 v.w. Size Approx. 3" x 1 @ 3 for £1.
connecting wire and cases where applicable. 20 ASSORTED BRANDED 250 mW ZENERS for 60p.
TEACH-IN ’'80 9 VOLT ITRON 9 DIGIT SEVEN SEGMENT DISPLAY Type FGI5A @ £1-80.
TRANSFORMERS 240 Voit Input. Type 1. 24 volt Tapped at 14 volt 1 Amp @ £1-30
New to electronics? Then start at the beginning. All electronic components g%‘r(??",";ygsz’ 30-0-30 Volt 500 mA @ £1-30 (P & P 25p), Type 9. 12 volt 1 Amp @
for Sonssirr Snlcilio b ectian Jeachia AUt S Gig Jigk HOUSE CODED TTL 7400, 7410, 74L00, 7453, 7430, All at 6 for 50p.
(S ¢ SERIEsS ists A an £20-0 TTL 1.C's 74H00, @ 15p, 74H10 @ 15p, 74H30 @ 15p, 74H50 @ 15p, T4H51 @ 15p,
List C £2-50 ;:?&18% 15p, 74H106 @ 25p, 74505 @ 15p, 74510 @ 22p, 74551 @ 22p. 74564 @ 22p,
60p.
ALL PRICES INCLUDE V.A.T. 6 To 12 VOLT MINIATURE RELAYS 5 amp SPCO Contacts @ 60p.
BARCLAY/VISA/ACCESS CARDS ACCEPTED. WIRE ENDED HF TO VHF PIN SWITCHING DIODES untested 25 for £1-50.
MINIMUM TELEPHONE ORDER £5.00. P}I‘ease:d? 20p for postand packing on U.K. orders under £2. Overseas orders postage
charged at cost.
T. POWELL J. BIRKETT
306, ST. PAUL’S ROAD, LONDON N.I.
TELE: 01-226 1489. RADIO COMPONENT SUPPLIERS
SHOP HOURS: MON.—FRI. SAM—5.30PM. SATURDAY SAM—_4.30PM 25 The Strait, Lincoln LN2 1JF Tel. 20767
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JOIN UP WITH LITESOLD.

New ‘L’ series irons, designed to
latest safety standards. Outstanding
performance, lightweight and easy
maintenance. New non-roll GRP
safety handles. Ceramic and mica
insulated elements enclosed in
stainless steel shafts.

3-core leads. Interchangeable,
non-seize copper bits.

LC18 & LA12

VAT.

MODEL LC18 18 watts

spare bits 1.6,2.4 and 4.7 mm.
£6.31 including p&p and VAT.

240 volts standard but also available
12 and 14 volts. lron only £4.66
including P&P and VAT.

MODEL LA12 12 watts

Fully earthed with screw connected Similar to LC18 but with extra slim
shaft and bits for fine work. Fitted
with 2.4mm copper bit and
complete with spare bits 1.2 mm and
3.2mm. £5.58 including p&p and .
VAT. 240 volts standard also available
6, 12 and 24 volts. lron only £4.61
including P&P and VAT.

No. 3 SAFETY SPRING STAND for

Complete with sponge and location for
spare bits £4.41 including P&P and =

LOLA DE-SOLDERING PUMPS
Removes solder from pcb joints
quickly, with no fuss. Simple
one-handed operation leaves other
hand free to hold soldering iron heat
source. Needs no external power. Has
replaceable PTFE nozzle. Thousands
in daily use in major manufacturing
companies. Two sizes to choose from.

%

Lola A 215 mm long x 20 mm dia.

Lightweight, high-performance iron
for all soldering from calculators to
T.V. sets. Fitted with 3.2 mm
copper bit and complete with

£6.89 (including VAT, P&P)

&E‘EES@E‘@ Lola D 165 mm long x 14 mm dia.
£5.03 (including VAT, P&P)

LIGHT SOLDERING DEVELOPMENTS LTD
97/99 Gloucester Rd. Croydon Surrey CRO 2DN  Tel. 01-689 0574 Telex 8811945

ELECTRONIG MUSIG

INTERESTED IN ACCURATE, STABLE, EASILY BUILT AND
CALIBRATED SYNTHESISER MODULES; POLYPHONIC
SYNTHESISERS; COMPUTER MUSIC; OR SOUND PRO-
CESSING? IF SO, FOLLOW THE EXAMPLE OF MANY
PROFESSIONAL EQUIPMENT MANUFACTURERS AND
USE INTEGRATED CIRCUITS WHICH HAVE BEEN SPECI-
ALLY DEVELOPED TO MEET THESE NEEDS.

VOLTAGE CONTROLLED OSCILLATORS; VOLTAGE
CONTROLLED FILTERS; VOLTAGE CONTROLLED AMPLI-
FIERS; AND VOLTAGE CONTROLLED TRANSIENT
GENERATORS (ENVELOPE SHAPERS). ALL IN STANDARD
DIL PACKAGES. .

PRODUCTS PRODUCED BY CURTIS ELECTROMUSIC
SPECIALTIES AND BY SOLID STATE MICROTECHNOLOGY
FOR MUSIC ARE AVAILABLE EXCLUSIVELY FROM DIGI-
SOUND LIMITED.

Application notes and specifications for the two sets of devices
currently available may be obtained for 50p per set (state which
set required) inclusive of postage, or 30p per set when included
with an order. No VAT. Stamps accepted in payment.

WIDE RANGE OF SYNTHESISER KITS AVAILABLE. PRICE
LIST 15p OR FREE WITH DATA SHEETS OR ORDER

WE CAN SUPPLY THE SSM2040 FILTER I1.C. USED IN
TWO SOUND EFFECT PROJECTS FEATURED IN THIS
ISSUE.

DIGISOUND LIMITED,

13 THE BROOKLANDS, WREA GREEN,
PRESTON, LANCS. PR4 2NQ

Tel.: 0772 683138 (MAIL ORDER ONLY)
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TECHNICAL TRAINING
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 opportunitics
open to you. Study in your own home, in your own time and at your own
pace and if you are studying for an cxamination ICS guarantec 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

It:s To: International Correspondence
Schools

. Dept 263 intertext House, London
|
z
| |
|

SWB 4UJ or telephone 622 9911




604

ILP PRE-AMPS ARE
COMPATIBLE WITH ALL

ILP POWER AMPS AND PSUs

Simply ahead...

POWER AMPLIFIERS

ILP Power Amplitiers are

encapsulated within
heatsinks designed to
meet total heat

dissipation needs. They
are rugged and made to
last a lifetime. Advanced
circuitry ensures their
suitability for use with the
finest loudspeakers, pick-
ups, tuners, etc. using
digital or analogue sound
sources.

0101 FuikHz
LOAD= 81 ON ALL
+ EXCEPT HY400 AT 4

o
&

o
&)

n

START OF WAVE
FORM CLIPPING /

Q

L %’[ &

HARMONIC DISTORTION %
o
Q
N

1

10 20

[}
QUTPUT POWER -WATTS RM.S

n "
50 100 250

Dis- Minimum
Model g:v?;l:t tortion | Signal/ gg:;lry Size Weight |Price +
RMS Typical | Noise Voltage n mm mgms |VAT.
I at 1KHz | Ratio
HY30 15w 0.02% -20 -0- +20 |105x50x25 155 £6.34
into 8 §2 WS +95p
HYS50 | 30w 0.02% -25-0- +25 [105x50x25 |[155 £7.24
into 8 §2 10048 +£109
HY120| 60 W 0.01% -35-0- +35 [114x50x85 |575 £15.20
) 100 dB
into 8 + £228
HY200 | 120 W 0.01% 45 -0- +45 |[114x50x85 (575 £18.44
100 dB
nto 8 +£277
HY400 | 240 W 0.01% 45 -0- +45 |114x100x85 |1 15Kg 1£27.68
into 4 §2 gooce +£415

POWER SUPPLY UNITS

< \\‘”4,_,/'

(®)m

-4.'.‘

Load impedance - alt models 4() - ao

Input sensitivity - all mode

Is 500 mv

Input impedance - all models 100K ()
Frequency response - all models 10Hz - 45 KHz -3dB

ILP Power Supply Units with transformers made in our
own factory are designed specifically for use with ILP
power amplifiers and are in two basic forms - one with
circuit panel mounted on conventionally styled
laminated transformer, for smaller PSU’s — in the other,
forlargerPSU’s, ILPtoroidal transformers are used which
are half the size and weight of laminated equivalents, are
more efficient and have greatly reduced radiation.

PSU30 +15Vvat100mA todriveupto 12x HY60r 6
£4.50+ £0.68 VAT
THE FOLLOWING WILL ALSO DRIVE ILP PRE - AMPS

x HY6:6]

PSU36 for 10or 2HY30's
PSUSO for 1or 2HYS0's

PSU60 with toroidal tr
1HY 120

2HY120's
PSU 90 with toroidal tr
1HY200
PSU 180 with toroidal tr

ansformer for

£8.10+ £1.22 VAT
£8.10+ £1.22 VAT

£9.75+ £1.46 VAT
PSU 70 with toroidal transtormer for 1 or
£13.61+ £2.04 VAT

ansformer for

£13.61+ £2.04 VAT

ansformer for

THY400 0or 2x HY200 £23.02+ £3.45 VAT

AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS.
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BASS 10K LIN
TAPE IN )——ﬁ TAPE ]
TAPE MONITOR 13
out ] SWITCH
AUX ——— | l
L 2 s
nm)—'—_L.
MAG )_é-J 3 Hve >4
H ILP POWER
oNoe '1 ! I N AMPLIFIER
SOURCE
39 ¢4 | switcH
1.LP POWER
SUPPLY UNIT
to other v+ .
channel —oocl(o—
0 \
SCHEMATIC BLOCK DIAGRAM v
OF HY6 PRE-AMP, WITH V-
STEREO CONNECTION SHOWN

HYB mono HYBB stereo

When ILP add a new design to their audio-module range, there have to be very
specialreasons for doing so. Youexpecteven betterresults. We have achieved
this with two new pre-amplifiers — HY 6 for mono operation, HY 6 6|for stereo.
We have simplified connections, andimproved performance figures aliround.
Our new pre-amps are short-circuit and polarity protected; mounting boards
are available to simplify construction.

Sizes— HY6 - 45x 20x 40mm HY66{90x 20x 40 mm Active Tone Control
circuits provide + 12dB cut and boost. Inputs Sensitivity — Mag PU - 3mV
Mic - selectable 1-12mV- Aliothers 100mV TapeQ/P - 100mV

Main O/P — 500mV: Frequency response — D.C. to 100KHz ~ 3dB

HY6...

£5.60

+ VAT 84p

HYG66....

LOW DISTORTION - Typically 0.005%

£10.60

+ VAT £1.59
Connectors included

B6 Mounting Board
78p + 12p VAT

B66 Mounting Board
99p + 15p VAT

% ALL U.K. ORDERS DESPATCHED POST PAID
HOW TO ORDER, USING FREEPOST SYSTEM
Simply fill in order coupon with payment or
credit card instructions. Post to address as |
below but do not stamp envelope — wepay

S/N RATIO- Typically 90dB (Mag. P.U.-68dB).

HIGH OVERLOAD FACTOR - 38 dB on Mag. P.U.

LATEST DESIGN HIGH QUALITY CONNECTORS .

REQUIRE ONLY POTS,SWITCHES, PLUGS AND SOCKETS.
COMPATIBLE WITH ALL ILP POWER AMPS AND PSUs.
NEEDS ONLY UNREGULATED POWER SUPPLY 215V to *S0V.

this time with two
e-amps

HY66

SERIAL NUMBER

—

Made in Uk

NO QUIBBLE
5 YEAR GUARANTEE

7-DAY DESPATCH ON
ALL ORDERS

BRITISH DESIGN AND

MANUFACTURE

FREEPOST SERVICE
see below

Totalpurchaseprice £.....................cooiiienn

postage onallletters senttousbyreaders of lencloseCheque [ ] PostalOrders [] International Money Order []

this journal.

OLN P
NAME. .. oal D adadl e

ELECTRONICS LTD. I ADDRESS ... oo

Please debitmy Access/Barclaycard AccountNo......................

FREEPOST Graham BellHouse, RoperClose, | ----------------------------------------- 3 600000000kl a o
Canterbury, Kent CT2 7EP. Si
Telephone(0227)54778 Telex 965780 IGNAIUTE . ..t

I =N N
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The prepaid rate for classified
advertisements is 24 pence per word
{minimum 12 words), box number
60p extra. Semi-display setting
£6-16 per single column centimetre
{(minimum 2 -5cm). All cheques,
postal orders, etc., to be made pay-
able to Everyday Electronics and
crossed ‘’‘Lloyds Bank Ltd.’’ Treasury

CLASSIFIED

notes should always be sent
registered post. Advertisements,
together with remittance, should be
sent to the Classified Advertisement
Manager, Everyday Electronics,
Room 2337, IPC Magazines Limited,
King's Reach Tower, Stamford St.,
London SE1 9LS. (Telephone
01-261 5942).

Receivers and Components

DISCOVER ELECTRONICS. Build forty
easy projects including: Metal Detector;
Breathalyser; Radios; Stethoscope; Lie
Detector; Touch time-switches; Burglar
Alarms, etc. Circuits, plans all for £1:50 in-
cluding FREE circuit board. Mail only.
RIDLEY PHOTO/ELECTRONICS, Box 62,
111 Rockspark Road, Uckfield, Sussex.

P.C.B.s Paxolin 10{” x 4§” 4—£1-30 113" x 8" 80p.
16” x 114" £1-40 D.S. 10" x 8§" l!p Fibreglass 127 x
87 £1-708” x 57 75p. D.8. 104" x 7" £1-388” x 7" £1-15
Panel with 40 nnortad 74 serles xc s £1- M 20 Wire
ended neons £1-00. Small 3 transistor Audio Amos 3—
£1-20. 300 Small Components, Trans, Diodes £1-80.
7lbs Assorted Components £3-75 List 15p. refundable
post 40p. Insurance add 20p.

J- W. B. RADIO

2, ent, Sale, Chesh M33 INL.

100 DIODES 85p. 50 transistors 95p. 10
switches 90p. 10 Leds £1:15. All mixed.
Lists 15p, Sole Electronics, E/E, 37 Stanley
Street, Ormskirk, Lancs L39 2DH.

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
;llt:rl-,lleceiver Kit. Only £12:95 plus 35p

‘Brain-Freeze’ ‘em with a MINI-STROBE
Electronics Kit, pocket-sized ‘lightning flashes’,
vari-speed, for discos and parties. A mere £5-95
plus 35p P. & P. Experiment with a psychedelic
DREAM LAB, or pick up faint speech/sounds
with the BIG EAR sound-catcher; ready-made
?u.lti-}l;unc(ion modules. £6-85 each plus 35p
. &P.

LOTS MORE! Send 30p for lists.
Prices include VAT.

BOFFIN PROJECTS

4 CUNLIFFE ROAD, STONELEIGH
EWELL, SURREY. (E.E.)

TURN YOUR SURPLUS capacitors, transis-
tors, etc. into cash. Contact COLES-HARD-
ING & CO., 103 South Brink, Wisbech,
Cambs. 0945-4188. Immediate settlement.

DIGITAL WATCH BATTERIES, any sort
75p each, Send SAE or 15p with number or
old bhattery to Disclec, 511 Fulbridge Road,
Werrington, Peterborough PE4 6SB.

Wanted

WHY NOT START YOUR
OWN BUSINESS REWINDING
ELECTRIC MOTORS

A genulne opportunity to success. LARGE PROFITS,

You can't help but make money if rou foliow the easy,

step by step, Instructions In our futly Iiustrated Manual
showing how to rewind Electric Molon. Armatures and
Field colls a9 used in Vacuum Cleaners, Electric Drilis
and Power Tools. NO PREVIOUS KNOWLEDGE IS
REQUIRED, as the Manual covers In 13 Chnphn. where
to obtain ail the work you need, materlals required, all
lmlrucllona rewind charts and how to take data, etc.

WANTED: ELECTRONIC COMPONENTS,
Redundant Stock, Test Equipment, Tools,
Machines, Hardware; Factories cleared.
Immediate cash decision. Contact: Mr.
Quirk, “Q” Services Electronic (Camber-
ley) Ltd, 29 Lawford Crescent, Yateley
871048, Camberley, Surrey.

ENTHUSIAST seeks schematic diagram
for Hallicrafters receiver SX 28. O. Fontana,
PO Box 309, Manzini, Swaziland.

For Sale
NEW BACK ISSUES of “EVERYDAY
ELECTRONICS”. Available 75p each Post

Free, open PO/Cheque returned if not n
stock. BELL’S TELEVISION SERVICES 190
Kings Road, Harrogate, Yorkshire, Tel:
(0423) 55885.

Books and Puhlications

“ELECTRONIC AND MICROPROCESSOR
BOOKS”. Send SAE for descriptive list of
micro, electronic IC project books and
solderless breadboard. Educational Data
and Technical Services, 59 Station Road,
Cogenhoe, Northampton NN7 1LU.

of Infor How to set up your homo
work.hop and how to cost each Job lo yout customer.
£4-38 Inclusive of P, & P. U.K. CWO to

INDUSTRIAL SUPPLIES

102 Parrswood Road, Withington,
Manchester 20, Dept. EE

Service Sheets

BELL'S TELEVISION SERVICE for service
sheets on Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 190 King's
Rd, Harrogate, N. Yorkshire. Tel: 0423 55885.

SERVICE SHEETS from S50p and SAE.
Catalogue 25p and SAE, Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

Educational

COURSES—RADIO AMATEURS EXAMINA-
TION. City and Guilds. Pass this important
examination and obtain your G8 Licence,
with an RRC home study course. For details
of this and other courses (GCE, profes-
sional examinations, etc), write or phone:
THE RAPID RESULTS COLLEGE, Dept
JR1, Tuition House, London SW19 4DS. Tel:
01-947 7272 (Careers Advisory Service).

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Everyday Electronics for ..........cooiiuvuniiiiiniiinennnnnnn.
insertions. | enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics)

NAME i e Send to: Classified Advertl t M
EVERYDAY ELECTRONICS
ADDRESS ...ttt e e Ring's Reach Tower: Stamford Shrect London SEV LS.
Telephone 01-261 5942
...................................................................... . z‘; per word, minimum 12 words. Box No. 80p extra,
[of '] dinE d. Registered No. 53626. Registered Office: King’s Reach Tower, Stamford Street, London SE1 9LS.
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Misceﬁaneous

PRINTED CIRCUITS, Make your own
simply, cheaply and quickly! Golden
Fotoka Light Sensitive Lacquer—now

greatly improved and very much faster.
Aerosol cans with full instructions. £2-25.
Developer 35p. Ferric Chloride 55p. Clear
Acetate sheet for master 14p. Copper-clad
Fibre-glass Board approx. lmm thick £1-70
sq.ft. Post/packing 60p. WHITE HOUSE
ELECTRONICS, PO Box 19, Castle Drive,
Penzance, Cornwall.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4,
Reg. Office, 22 Coningsby Gardens.

ENAMELLED COPPER WIRE

SWG 11b 8oz 40z 20z
10 to 29 3-10 1-86 1-10 -80
30to 34 3-50 2-00 115 -80
3510 39 305 2-38 1-34 -98
40 to 42 5-10 2-97 2-28 1-42
44 to 46 6-00 3-80 2:%0 19
47 8-37 5-32 319 2:50
48 to 49 15-96 9-58 6-38 300
SILVER PLATED COPPER WIRE.
14 to 22 6-30 3-03 1-85 1-20
24 to 30 6-50 375 2-20 1-40

Prices Include P&P and VAT. Orders under 22 please
add 20p SAE for lIst. Dealer anquiries welcome.
Reg office 22 Coningsby Gardens.

MKI14 CORNER. Interface Board, includes
flag driven mains relays, Led Indicators for
all Serial 1/0, D/A and single step chips,
and prototype area; also suitable for other
Microcomputers; PCB and circuit £3-95.
Replace calculator display with !;in FND
§500’s; PCB, filter, instructions £1-95. Ready
Built replacement Keyboard £11. Useful
notes on MK14 75p. Rayner, ‘Kismet’, High
Street, Colnbrook, Bucks.

TUNBRIDGE WELLS COMPONENTS,
BALLARD’S, 108 Camden Road, Tunbridge
Wells, Phone 31803. No lists, enquirfes S.A.E,

DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require
battery (power cell) replace-
ment at regular intervals,
This kit provides the means. .
We supply eyeglass, non-
magnetic tweezers, watch
screwdriver, case knife and
screwback case opener, Also
one doz, assort. push-pieces,
full instructions and battery
tdentification chart. We then
supply replacement batteries
—you fit .them. Begin now.
Send £9 for complete kit
and get into a fast growing

, N \ business. Prompt despatch,

BOLSTER INSTRUMENT cO. (EEI8)

Situations Vacant

INDUSTRIAL ELECTRONICS: Are you an
electronic wireman/tester or prototype
wireman? Have you had an apprenticeship
followed by at least 5 years practical ex-
perience? If so we can offer you employ-
ment as an instructor with good promotion
opportunities and pensionable security at
Bristol and Swindon Skillcentres. Starting
salary £6,000 p.a. rising by two increments
to £7,110 p.a. For more information contact
Miss A. Curran MSC TSD, 11 Park Place,
Clifton, Bristol. Telephone Bristol 20661.

Il Percy Avenue, Ashford, Middx., TWI5 2PB

LEARN ELECTRONICS THE EASY WAY.
Build—amplifiers, oscillators, detectors,
testers, flashers, metronomes, etc., more
than 25 projects, with our multi-kits, com-
plete instructions manual supplied. Send
£15-06 to—MAJOR OAK SERVICES, 33
Lillian Avenue, London W3.

LEARN

ELECTRONICS WITHOUT

SOLDER ¢

Build electronic b
circuits without solder f

on a Roden S-Dec T !
This has built-in N
contacts and holes into

which you plug your components.
Suitable for all ages. Can be used
time after time. Ideal gift for
students or experimenters,
Full instructions and 2 circuit
diagrams with each S-Dec. {l[
Send cheque or P.0. to. -

Rodsn Products, Dep EE N
High March, Daventry, £
Northants, NN11 40f ] plus 40p p.&p. sach

INDUSTRIAL ELECTRONICS: Are you an
electronic test technician or service
mechanic? Have you had an apprenticeship
followed by at least 5 years recent practical
experience with a manufacturing or ser-
vicing organisation? If so we can offer you
employment as an INSTRUCTOR, with good
promotion opportunities and pensionable
security, at Gloucester, Bristol and Swindon
Skillcentres. Starting salary £6,000 p.a. ris-
ing by two increments to £7,110 p.a. For
more information contact Miss A. Curran
MSC TSD, 11 Park Place, Clifton, Bristol.
Telephone Bristol 20661.

PLEASE MENTION
EVERYDAY
ELECTRONICS
WHEN REPLYING
TO
ADVERTISEMENTS

MAIL ORDER ADVERTISING

MAINS INTERCOM [t

British Code of Advertising Practice

Advertisements In this publication are required to conform to the British Code of
order advertisements where money I8 pald In
advance, the code requires advertisers to fulfil orders within 28 days, unless a longer
dellvery period Is stated. Where goods are returned undamaged within seven days, the
purchaser's money must be refunded. Please retaln proof of postage/despatch, as this

Advertising Practice. In respect of mail

may be needed,

Mail order Protection Scheme

If you order goods from Mail Order advertisements in this magazine and pay by post In
advance of delivery, EVERYDAY ELECTRO will Id if
the Advertiser should become Insoivent or bankrupt, provided:

{1) You have not received the goods or had your money returned; and

(2) You write to the Publisher of EVERYDAY ELECTRONICS summarising the situation
not earlier than 28 days from the date you sent your order and not later than two months

from that day.

Please do not walit until the last moment to inform us. When you write, we wlll tell you
how to make your claims and what evidence of payment is required.

We guarantee to meet claims from readers made in accordance with the above procedure
as soon as possible after the Advertiser has been declared bankrupt or insolvent.

;rhtlﬁ gua-ante.e covers only adv?nce payment sent In direct respons‘elto an advertlsemen}
m }

NICS

you for

not, for ple, pay t made inr to g ete. r
as a result of answerlng such advertisements. Classifled advertisements are excluded.

OHIO SCIENTIFIC Superboard 2. As-
sembled 50Hz model £159-95 + 159, vat
post free. Colourboard 2 (the new colour
version of Superboard 2) £205 + 15%, vat.

3k ek Jkedkek kedkokeok ek ek
Y Special offer:—if bought with super
board or colourboard these items 4
& are at the reduced price shown first. *
Also soild separately at the
X bracketed prices, Add 15% vat, %
Y Modulator and power supply kit
* £7-95 (£11), 4K extra ram £20 (£24). *
Case £23 (£26). Cassette recorder

X £13  (£15). Colour conversion X
Y board £45 (£45). *
3k ks sk sk sk ko dkeok dkekok

SINCLAIR PRODUCTS New 10MHz
scope £145. pfm200 £51-95, case £2-07,
dap £4-20. t kit £13-95.
Microviston tv £88, adaptor £6-88. pdm35
£34-23, adaptor £4-20, case £2-07. dm350
£76-70, dm450 £102-17, dm235 £55-55,
rechargeable batts £8, adaptor £4-20,
case £9. enterprise prog calculator +
accessories £19-95. TG105 £87. Bench
frequency counter £180.
COMPUTER GAMES chess champion 6
£49-95. chess challenger 7 £75. New Sen-
sory chess challenger 8 £109. Atari video-
computer £129, cartridges £14-85.

BATTERY ELIMINATOR KITS 100ma
radio types with press-studs 4fv £1-48,
6v £1-49, 9v £1-49, 41 + 4}v £1-92, 6+6v
£1-92, 9+9v £1-92, stabjlized 8-way fypes
3/4%/6/74/9/12/15/18v 100ma £2-80, 1Amp
£6-50, stabilized power kits 2-18v 100ma
£2-60, 1-30v 1A £6-75, 1-30v 2A £12:10.
12v car converter 6/74/9v 1A £1-35.
T-DEC AND CSC BREADBOARDS s-
dec £3:79, t-dec £4-59, expdB £2-64,
exp300 £6-61, exp350 £3-62, exp325 £1-84.
TV GAMES Y-3-8650 + kit £7-26.
AY-3-8600 + kit £12.98, stunt cycle chip
+ kit £14-08. Colour generator kit £9-05.
IC AUDIO AMPS with pch. JC12 6W
£2:08. JC20 10W £3-54.

BATTERY ELIMINATORS 3-way type
8/73/9v 300ma £3:14, 100ma radio type with
press-studs 9v £3-77. 9+9v £4-99, car
converter 12v input, output 4§/6/74/9v
800ma £2-76.

SWANLEY ELECTRONICS
Dept. EE, 32 Goldgel Rd., Swanley, Kent,
Post 35p extra, Prices include VAT unless
stated, Official and overseas orders wel-
come. Lists 27p post free, Mail order only.
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‘The modern way of i 2-way tions.
Just plug into power socket. Ready to use. Crystal
clear communications from room to room. Range
4-mile on the same mains phase. On/off switch.
Volume control, with ‘buzzer’ call and light indicator,
Useful as inter-office intercom, between office and
warehouse, in surgery and in homes. P. & P. £1-75.
F.M. 2 channel *“touch” model £49-95 + VAT
£7-50 + P&P £1-85.

NEW AMER|CAN TYPE CRADLE
TELEPHONE AMPLIFIER

%N & £18.9
b @ + VAT £2.85
) +P&P£11S

Latest transistorised Telephone Amplifier, with
detached plug-in speaker. Placing the receiver on to
the cradle activates a switch for immediate two-way
conversation without holding_the handset. Many
people can listen at a time. Increase efficiency in
office, shop, workshop. Perfect for *“‘conference”
calis: leaves the user’s hands free to make notes,
consult files. No long waiting, saves time with long-
distance calls. On/off switch, volume control, con-
versation recording, model at £20-95 + VAT £3-15.
P&P £1-15.

DOOR ENTRY SYSTEM

No house/business/surgery should be without a
DOOR ENTRY SYSTEM in this day and age. The
modern way to_answer the door in safety to un-
wanted callers, Talk to the caller and admit him
only if satisfled by pressing a remote control button
which will open the door electronically. A boon for
the invalid, the aged, and busy housewife. Supplied
complete d.i.y. kit with one internal Telephone,
outside Speaker panel, electric door lock release (for
Yale type surface latch lock); mains power unit,
cable (8-way) fo 50 and wiring diagram. Price
£49-95 + VAT £7-50 + P&P £1-85, Kit with two
Telephone £59-95 + VAT £9:00 + P&P £1-95.
10- day price refund guarantee on all items
WEST LONDON DIRECT SUPPLIES (EE9)

169 KENSINGTON HIGH STREET.
' LONDON, W8 5
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‘‘SPECIAL PRICES'" POST £1-50

Model Ohms Size Power Type Our
Inch  Watts Price
Major 4,8,16 12 30 Hi-Fi  £12
Deluxe Mk Il 4.8,16 12 15 HI-Fi  £14
Superb 8,16 12 30 Hi-Fi  £20
Audltorium 8,16 12 45 HI-Fi  £20
Additorium 8,16 15 60 HI-Fi £29
Group 35 8,16 12 40 PA £12
Group 45 4,8,18 12 45 PA £15
Group 50 4,8,16 12 60 PA £20
Group 75 4,8,16 12 75 PA £22
Group 100 8,16 12 100 PA £26
Group 100 8, 16 15 100 PA £29
Disco 100 8,16 12 100 Disco £26
Dlsco 100 8,16 15 100 Disco £29

4 CHANNEL MIXERS £8-00
Add musical highlights and sound effects. to rec ordings.
WIill mix Microphone, records, tape and tuner with separate
controls into single output. 9 volt battery operated with
switch forfour channel mono ortwo channel stereo working.

MINt MODULE BAFFLE KIT 10-95

EMI 15 x 8in. 3-way Loudspeaker System, 5in. Bass, 5in.
Middle, 3in. Tweeter; 3-way Crossover & Ready Cut Baffte.
Full assembly instructlons supplied. Response 60 to
20,000 c.p.s. 12 watt RMS 8 ohms £10-95 per kit. Two kits
£20. Sultable Bookshelf Cabinet £9-50 each. Post £1 -50

- -

SINGLE RECORD PLAYER

Fitted with auto stop, stereo cartridge. Baseplate. Size 11
< 8}in. Turntable size 7in. diameter, a.c. mains 240V 3
speeds plays all size records.
Two for £18. Post £1 on each. _v£9' 95
NEW BSR SINGLE PLAYER £26:00
Model P182 3-speeds flared aluminium turntable. "'S'"
shaped arm, cueing device, stereo ceramic cartridge.
B.S.R. DE-LUXE AUTOCHANGER
with stereo cartridge, plays all size records. Post £2 £20

WOOD PLINTHS CUT FOR B.S.R. £4
Size: 16 x 143 x 3}in. Teak Veneered. Post £2

METAL PLINTH CUT FOR B.S.R.

OR GARRARD
Size: 16 x 14 x 3in. £4.50-StIver or Black flnish. Post £2.

TINTED PLASTIC COVERS ALLPOST £2
Sizes: 143 x 12} x 3in. £3:50. 16 x 14 x 3%in £6.

153 x 134 x 4In, £4, 17F x 93 x 3}in. £3.

18 x 137 x 3in. £6. 18 x 12} x 3in. £6.

1_8 x 137 x 3jIn. with stand-up hinges £7. o
R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS £2.95 Post 45p
All parts and instructions with Zener dlode printed circuit,
rectiflers and double wound mains transformer input 200-
240V a.c. Qutput voltages available 6 or 7, 5 or 9 or 12V d.c.
up {0 100mA orless. Slze 3 x 2} x 1iin.

Please state voltage required.

PP BATTERY ELIMINATOR

Mains stabilized power-pack 9 volt 400m A max. with over-
load cut out. Slze 5 x 3} x 2§in. £4-50. Post 50p.

===
MAINS TRANSFORMERS POST 99p
250-0-250V 80mA 6-3V, 2A £3:45
250-0-250 80m A 6-3V, 3-5A. 6:3V 1A £4-60
350-0-350V 250m A 63V 5 amp, 5V 2A £12:50

300-0-300 120mA 2 x 6:3V 2A C.T.;6-3V 2A  £850
330-0-330V 200m A 6-3V 3A 63V 2A 6-3V 2A £12:00
220V 45mA, 6:3V 2A £2:50
GENERAL PURPOSE LOW VOLTAGE

2A,3,4,5, 6,8, 9,10, 12, 15, 18, 24 and 30V £6-00
1A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 43, 60 £6:00 |
2A, 6, 8; 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9-50
3A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36..40, 48, 60 £12-50
5A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £18-00
5, 8, 10, 16V 1A £2-50 12V 100mA £1-30 12V 300m A
£1-50. 12V 750mA £2-25. 40V 2A tapped 10V or 30V
£3:50. 10-0-10V 2A £3. 6V 500mA £2-00.30V SA + 34V
2A CT £4.2 x 18V 6A £11. 12-0-12V 2 amp £3-50.
25-0-25V 2A £4°50. 20-0-20V 1A £3-50, 30V 13 A £3-30.
20V 1A £3. 9V 3 amp £3-50, 60V, 40V, 20V 1A £4.
15/0/15V 2A £3-75. 32-0-32V 63 A £11. 9V 250mA £1-50.
30V 2A £3-50.

AUTO TRANSFORMERS 115V to 240V S00WE10 - 00

CHARGER CHARGER
TRANSFORMERS RECTIFIERS
6-12v-3A £4:00 | 6-12v-2A £1-00

| 6-12v-4A £6-50 6-12v-4 A £2:00 |

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 25in sldes -
6 x 4in 95p; 8 x 6in £1:40; 10 x Tin. £1-55; 14 x 9in, £1-90;
10; X Bin. £1-85; 12 x 3in. £1-20; 16 x 10in. £2-20;12 x 8in.
£1-70.

ALUMINIUM PANELS, 18 s.w.0. 6 x 4in. 24p; 8 x 6in.
38p; 10 x 7in. 54p; 12 x 5in. 50p; 12 x 8ln. 70p; 16 x 6in.
70p; 14 x 9in. 94p; 12 x 12in. £1; 16 x 10in. £1:16.
ALUMINIUM ANGLE BRACKET, 6 » & x Zin. 25p.
ALUMINIUM BOXES, MANY OTHER SIZES IN
STOCK 4 x 2 x 2in. £1:00; 3 x 2 x 1in. 80p; 6 x 4 x 2in.
£1 % 6 x 3in, £2-10; 9 x 4 x 4in. £2-30; 10 x 7 x 3in.
12 x 8 x 3in. £3-00.

HIGH VOLTAGE ELECTROLYTICS
8/350V 35p  B4+8/450V  75p  50-+50/300V 50p
16/350V 45p  8+416/450V 75p  324-32/450V 95p
32/500V 750 16+16/450V 75p  100+100/275V 65p
§0/500v  £1:20  32+32/350V 75p  150+4-200/275V 70p
8/800V  £1:20  16/500V 65p 220/450V 95p

Rapid Mail Order Service. Callers Welcome.
Access-Barclay-Visa. Lists 20p. Closed Wed.

Radio Gomponents

Specialists

337 WHITEHORSE ROAD
CROYDON, SURREY, U.K. Tel. 01-684 1665
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Pil are pleased to announce the official opening  houses and overseas users, buyers

of their new 1500 sqg. ft. showroom to the pubiic. engineers, to do-it-yourself enthusiasts and
Offering a range of some 350 electrical hobbyists.
measuring instruments manufactured by around Instruments Electrical the service and
60 manufacturers, both British and international. calibration division can provide full guarantee
Pil can cater for practically every facilities as well as offering their
electrical measurement problem for any normal repair and calibration service.
user on an ex-stock/short delivery basis. For an immediate solution to
The showroom facilities and its your instrument problems, contact
technical back-up are available to the Instrument Group at
everyone from export Instrument House.
o arson ranroon oo e | PG ROUP 7 e s paroa e

INSTRUMENT HOUSE, 727 OLD KENT ROAD,LONDON SE15

TELEPHONE:01-639 4461 TELEX:8811854(INSTEL)



STEP INTO A NEW WORLD 1R
WHEN YOU DISCOVER n"“@D".-"
For beginners or professionals, the Maplin catalogue will help you
find just about everything you need for your project.

Over 5,000 of the most useful components — from resistors to
microprocessors — clearly described and illustrated.

Send the coupon for your copy
and STEPUPTO . ——
MAPLIN SERVICE ¢ °
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Post this coupon now for your copy
of our 1979-80 catalogue price 70p. —
Please send me a copy of your 280 page

catelogue. | enclose 70p (plus 46p p&p) : M@U&&um
If i em not completely satisfied | may return the Y i
catelogue to you and have my money refunded. [

if ycu live outside the U.K. send £1.35 or ten I
Inte-national Reply Coupons. lenclose £1.16.
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