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AND THERE’'S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in "list’ form - but simply because we do not try to squeeze this lot in every time

doesn’t mean that it's not available. Our new style price list {now some 40 pages long) inctudes all this and more, including’ quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 7443 1.15  74LS112 7415169 2.00  VARICAP TRANSISTORS  caApACITORS
1.00 KB4413 1.95 74448 1.12 7415113 74170N  2.30 DIODES All 5mm or less spacing
1.95 KB44l7  1.80 74008 7445N  0.94  74LS114 74LS170 2.00
1.28 TIA4420  2.25 74L500 7446N  0.94  74118N 74LS174 1.20
1.28 KB4420B  1.09 7401N 741547 0.89  74120N 74175N  0.87
1.28 KB4423  2.30 74L501 7448N  0.56  7412IN 7415175 1.10
1.28 KB4424  1.65 7402 740548 0.99 7412 74176N  0.75
0.67 KB4431  1.95 741502 741549 0.99  7412W 741778 0.78
0.30 KB4432 1.95 740N 745N 0.17 74LS124 74181N 1.65
0.96 KB4433  1.52 74L503 741551 0.24 7412 7415181 3.50
0.65 KB4436  2.53 7404N 745N 0.17  74LS125 7415183 2.10
0.66 KB4437 1.7 741504 7454 0.17  T4126N 74184N  1.35
1.86 KB4438  2.22 7405N ;ussa 7415126 741858 1.34 1.95
0.38 KB4441  1.35 74L505 41555 74128N 74L5190 2.75 0.12
0.76  KB4dds  1.29 7406N 74608 7413 74192N 2.55 R | R oL THICECERAMIC
3.75 KB4446  2.75 T407N 74LS63 7415132 74LS192 2.75 0.12 10N,100N
IM380N-14 1.00 KB4448 1.65 7408N T470N 74LS136 74193N H 0.22 FEEDTHRU
LM380N-8 1.00 NESO44N  2.26 74LS08 7:72N 2 7415138 7415193 = 0.23 1IN0 SOLDER IN....0.09
LM381N NESS532N 7409 74T 7414IN 74194N 25C1775 0.18
IN419CE SDE000 741509 741573 7414 74196N e se310Red 2328724 0.14 mzls;g éf,igﬁgs’
NES44N 516270 74108 7474N 7414 74L5196 BALS2 0’19 2SD666A 0.30
NES55N SL6310 741510 741574 74144N 7415197 e 2sBed6n 0.30 | SN2 oo
NES56N SL6600 741N 747N 74LS145 74198N 8A379 0.3 2506684 0.40 o 470 .
NES60N ETee%0 741511 74768 7aLem 1 74199N T o ys | 258648A 0.40 PRIy
NES62N SL6690 T41N 74LS76 74148N 7405247 SIGNAL mobss 250760 0.45
NES64N SL6700 7413 74LS78 7415148 74LS257 2SB720 0.45 | POLYESTER (GENERAL)
NES65N 1C1.8038CC 7414N 7480N 74150N 7415260 2502546 0.19 | 10mm LEAD SPACING
NES66N MSL9362 74L515 7481N 74151N 7415279 1N4148 0.06 25A1084 0.20 | 10N,15N,22N,33N..0.06
NESTON MSL9363 7416N 74820 7415151 7415283 IN4001 0.06 25C2547 0.19 | 47N,68N,100N.....0.08
sL624 HAL1211 741N 74858 74153 74L5293 1N4002 0.07 25A1085 0.20 | 220N............. 0.11
TBA651 HA11223 74208 741585 7415153 7415365 IN5402 0.15 AUDIO POWER  20mm LEAD SPACING
UATO9HC HAL11225 741520 74L586 741548 74LS366 Qm9l  0.07 220N,330N,470N. . .0.18
UATO9PC HA12002 742IN 7489N 741558 7415367 AALL2 0.25 MYLAR
LAT10HC HA12017 74LS21 T490N 7415155 7415368 BRIDGES : Som LEAD SPACING
UA71OPC HA12402 742N 74LS90 74156N 74LS374 1A/50V  0.35 1NO,1ON,22N,33N. .0
LATIICH HAL2411 7491N 741578 7415377 6A/200V 0.75 ,10N,22N,33N..0.08
UA741ON HAL2412 74LS91 7415157 74LS379
UA747TON LF13741 7492N 7415158 74LS393
UAT48ON SN76660N 74L592 74159N
;‘2;23 ;:fg; 74160N TOKO COILS AND FILTERS
74L5160 1.30 SEE THE EXTENSIVE SECTION 10p,15P, 18P, 22p,
TEABIOAS 74948 74161N  0.92 N OUR NEW PRICE LISTS AND 279,47P,56P ,68P. .0.08
TRAB20M 74958
7415161 0.78 CATALOGUE 100P, 180P,220P,
TCA940E 74LS95 7405162 1.30 270P,330P,390P. ..0.09
TOALO28 7496N 74163 0.92 R 470p,680p ,820p. . .0.10
TDAL029 741596 7415163 0.78 —FULL E12 RANGE - 1NO, 1N2, NS, IN8. .0.11
TDALO54 11C90DC  14.00 749N 741688 1.04 7BA series lud-lm# 0.16 SMALL SIGNAL| 55,587,383, 389..0.12
TDAL062 LNI232  19.00 7415107 7415164 1.30 8RB series RF DEVICES 4N7,5N6,6N8,10N. .0.13
Lop1 072 LN1242 1900 741098 74165 1.05 100uH-33mH 0.19
TDA1074A MSL2318  3.84 T74LS109 74LS165 1.04 10RB series ’{J;NFABU?; B';ADJWS
TDA1083 MM5523 11.30 741108 741678 2.50 33mi-120mH 0.33 v: 0.22,0.33,
TOAL090 e e 24118 ST e 0.68,1.0..00c.... 0.18
ﬁ“’ e 120mt-1 ., 5H 0.55 16v: 2.2,4.7,10..0.19
196 SOUNEE]
Ll wsss 3% voLrace B oaem
gll‘\lgzo MSM55271  9.75 EGULATORS
303 LCMTL06CEgl o3 T8series 0.95

M1307 ICM7107CP 9.55 :
MCL3108 s 79series 1.00 CRYSTAL FILTER PRODUCT (uF/voltage)

MC1330 v T8Mseries 0.65 10.7MHZ 2 POLE TYPES: 1/63,2.2/50,4.7/35
MC1350 ;geKéZz;?A §,§§ 78Lseries 0.35 10MISA 15KHZ BW  2.49 10/16,15/16,22/10
HA1370 SPB64T 6.00 79L05 10.7MHZ 8 POLE TYPES: 33/6.3.0000.0..-0.08
HA1388 9SH9OPC  6.00 78MGT2C 10M4Bl 15kHz BW  14.50 22/16,33/10,

TDAL490 HOLOS5L  2.45 79MGT2C H4402 7.5KHZ B4 15.50 47/10. 0.09
MC1496P HDU4015  4.45 723N 10M22D 2.4KHZ SSB 17.20 10/63,22/50,33/50,
SL1610P HDL2009  6.00 L200 HF FIRST FILTER: 47/16,100/16

SL1611P HD44752 8.00 TDA1412 B34F8A 34.5MHz HF 32.00 47/63,100/25,220/16
SL1612p NES553N 470/6.3.. 0. ovnnn 0.12
SL1613P LM317MP TALS 2243866 0.85 100/63,470/16,
SL1620P CMOS 4000 SERIES LM33TMP - e - SMALL SIGNAL 1000/10..........0.18
SL1621P (Mo splits available) 1000/16,470/63. ..0.23
SL1623P AM TX:- - 1000/63,2200/16. .0.30
SL624C 4000 3rd OT 30pF HC2%U 1.65 3300/25..... 0.69
SL1625P 4002 1000/100. . 0.88
SL1626P 4008 10000/70. 3.00
SL1S30E 4009 AXIAL (HORIZ. MOUNT)
SL164CP HOL0E 1/25,4.7/16,6.4/25
SLlealp ROLLAE 10/16. .

TDA2002 40118 4.7/63,22/10,22/16
TOA2020 4012 ¢
ULN2242A 4013
ULN2283B 4015
CA30BOE 4016 6810
CA3089E 4017 6820

o
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CERAMIC SOv
2P2,3¢3,4P7,6F8
8p2,10p,15¢k,18P..0.04
22p,27P,33F,47P
56P,68P,82P,100r.0.05
150¥,220pP,270P
330p,390P,470P.

1NO, 2N2,3N3,4N7.
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ALUMIN ELECTROLYTICS
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6800P CRYSTALS : 100/25. .

32.768 kHz 2.70 o

5 digit 8.9 1000/16. ...«
100kHZ 9 > 2200/16,1000/25
CA3090A0 4019 6850 455kHZ 1000/35,4700/16. .0.45
CA3123E 40208 93 6852 1.0MHz 1000/50
CA3130E 4021 3.2768MHz . SCHOTTXY DIODE BAL
CA3130T 4022 MC2708 4.0000MHz MIXERS (SBLL=MDLO8) RESISTORS
CA3140E 4023 2114 4.19439M1z SBEL] 1-500MHzZ 4.25 0.254, St EL2 CARBON
CA3189E 4024 4027 6.5536MHz SBL1-8 .1-200MHz 4.55 lohm-10M. . .coauas 0.02
MC3357P 4025 2102 10.0Miz SALI_X 10-1000MAZ 5.75 | Miniature clock, | 0-25W 1% E12 METAL FILM
LM3900N 4026 2112 10.6985%M1z SRAL .S5-500MHz 8.45 12/24 hr., alarm, | 1.lohm=1Me...... .0.05
LM3909N 4028 2513 10.7015MHz SRAl-1 .1-500MHz 9.25 | day, date, HORIZ CARBON PRESETS
LM3914N 4029 4716 10.24541z SRAIH .5-500Miz 13.35 | backlight. 10mm TYPE
LM3915N 4030 81L597 10, MHz SRA3 .025-200Miz 10.25 | All for....9.95 1000hms-2M5

KB4400 4035 11.52iz
KB4406 4040 100MHzZ HORIZ CERMET PRESETS

KB4412 4042
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PRICES EXCLUDE VAT - PLEASE ADD 15%* ) (SN%PLEASE :eg,ommercial MA‘ terms on application
oods are offered subject t lability, pri bj
Please send an Postage 35p per order. CWO pleas: to change - s0 [;Ieas:pl:gne:v;‘;ac:ec'll n‘; aﬁ’é?jszu. e CATALOGUES

SAE with all
enquiries.
Access/Barclaycd {4 inc. rev. of

(min £5 pl ) 1)
Gake 200 NorthService Rood, Brentwood, Essex T onnts

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG




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/
REPRIMT AS AN EXTRA—45p. each. -

MAGENTA ELECTRONICS LTD.

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

AUDIO EFFECTS UNIT FOR WEIRD
SOUNDS. Oct. 80. £10-75

PHONE CALL CHARGE JOGGER. Oct.
80. £6-19

DUSK-DAWN RELAY. Oct. 80. £8-24
less mains wire—needs 9 volt power
supply.

BICYCLE ALARM. Oct. 80. £8-80 less
mounting brackets,

IRON HEAT CONTROL. Oct. 80. £4-99,
DARKRCOM CONTROLLER. Oct. 80.
£21-65 caze differs.

BEDSIDE RAD{O. Sept. 80. £15-93.
DUO-DECI TIMER. Sept. 80. £13-59.
TTL LOGIC PROBE. Sept. 80. £4-41.
TTL POWER SUPPLY ‘UNIT. Sept.
80. £13-72
ELECTRCNIC TOUCH SWITCH.
Jan, 78. £2-33 less case.

‘SHAVER INVERTER. Apr. 79. £18-98.
AUTOPHASE, June 80, £21-41,
Rectangular Case,

COURTESY LIGHT DELAY. June 80.

£6 09.
A.F. SIGNAL GENERATOR. June 80.
£22-54

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

G.P. AMPLIFIER, June 80, £6-60.
SIGNAL TRACER. June 80. £5-50,
ZENER CIODE TESTER. June 0.

5-67,

CRICKET GAME. Aug. 80. £17-42.
£B.,RaKES‘FE MONITOR. Aug. 80.
WEATHER CENTRE. Aug. 80. £73:78
exc. hardware + wlire for sensors.
AUDIO MLLIVOLTMETER. Aug. 80.
£17-86.

4 STATICN RADIO. May 80. £13-94
less casa.

AUTOFADE, May 80. £9-96.

LIGHTS WARNING SYSTEM. May
80. £3-99.

BATTERY VOLTAGE
May 80. £4-21.

AUDIO TCNE GENERATOR. May 80.
£3-53.

GAS SENTINEL. April 80, £26-32,
SPRING LINE REVERB. UNIT. Jan,
80. £21-05.

MICROCHIME DOORBELL. Feb. 79.
£13-48.

MONITOR

AUTO LEWEL CONTROL. April 30.
£7-89.

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

KITCHEN TIMER. Mar. 80. £12-46.
STEREO HEADPHONE AMPLIFIER.
Mar. 80, £14-M,

2 RA‘NGE CURRENT LIMITER. Mar, 80,
MICRO MUSIC BOX. Feb. 80 £13-82.
Grey Case £3-63 extra,

SIMPLE SHORT WAVE RECEIVER.
Feb. 80, £20 47, headphones £3-28,
SLIDE/TAPS SYNCHRONISER. Feb,
80. £10- 46,

MORSE PRATICE OSCILLATOR.Feb
80. £3-93.

UNIBOARD BURGLAR ALARM, Dec.
79. £5-13,

BABY ALARM. Nov. 79 £8-20

OPTO ALARM. Nov. 79 £577 inc.
optional ports.

MW /LW RADIO TUNER. Nov. 79 £15-50
leas dlal.

ONE ARMEB BANDIT. Oct 79. £18-38,
case extra £3-88,

HIGH IMPEDANCE VOLTMETER.
Oct. 79. £15-97.

CHASER LIBHTS. Sept. 79. £18-95.

Z'ARICAP M.W. RADIO. Sept. 79.
-98.

SIMPLE TRANSISTOR TESTER.
Sept. 79, £8-26.

SLECTRONIC TUNING FORK Aug. 79
ﬂ'-ﬂ. Sultabla microphone & plug £1-59
oxtra,

WARBLING TIMER. Aug. 79. £6-25
tVbPOWER BUPPLY Aug. 79. £9-94 Inc.
pchb.

SWANEE WHISTLER Aug. 79 £3-19
DARKROOM TIMER. July 79. £2-47.
TREMOLO UNIT. June 79. £11-26.
ELECTRONIC CANARY. June79. £4-99.
LOW COST METAL LOCATOR. June
79. £5-44.

Handle & coll former parts extra £5-35.
METER AMPLIFIER. June 79, £4-32.
QUAD SIMULATOR. June 79, £6-25,
INTRUDER ALARM. May 1979, £18-71,
Less Ext. Buzzer & Lamp and Loop Com.
ponents.

THERMOSTAT. 'PHOTO' SOLU-
TIONS. May 79. £18-02. Less socket, tube
and grease,

TRANSISTOR TESTER. April 79.
£4:05,

TOUCKH BLEEPER. Aprll 79, £3-52.
ONE TRANSISTOR RADIO. Mar. 79,
zlth Amplifier & Headset. Less case.
AUDIO MODULATOR. Feb, 79, £1-56
lnss case and pins.

THYRISTOR TESTER. Feb. 79, £3-22,
ADJUSTABLE PSU. Feb. 79. £24-60,
Case (horlzontal layout) £5-21 extra.
FUZZ BOX. Dec. 78. £6-20.
VEHICLE IMMOBILISER. Ing.
Dec. 78. £5-74.

"'"HOT LINE' GAME. Nov, 78. £4-65 less
case & rod.

AUDIO EFFECTS OSCILLATOR. Nov
78. £3-99 inc. board.

FUSE CHECKER. Oct. 78. £1-97.
C.MOS RADIO. Oct. 78. £9-39,
TREASURE HUNTER. Oct. 78. £17-86
lesa handie & coil former.

GUITAR TONE BOOSTER. Sept. 78,
£4-99 Inc. p.c.b.

SOUND TO LIGHT. Sept. 78. £6-98,
FILTER. £1-68

SLAVE FLASH. Aug. 78. £3-20 less SK1,
LOGIC PROBE. July 73. £2-33.

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

FLASHMETER. May 78. £12-84 less calc
and diftuser.

POCKET TIMER. Aprll 78, £2-98,
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 76, £4-80.

CHASER LIGHT DISPLAY. Feb, 78.
£23-58 Inc, p.c.b. case extra £5-H.
2;!10;0 VISUAL METRONOME. Jan. 78

PCB.

RAPID DIODE CHECK. Jan, 78. £2-34,

AUTOMATIC. PHASE BOX. Dec, 77.
£9-58 Inc, p.c.b.

VHF RADIO, Nov. 77, £14-36.
ULTRASONIC REMOTE CONTROL.
Nov./Dec. 77, £16-08,

ELECTRONIC DICE. March 77, £4-83.

S0IL MOISTURE INDICATOR. June
77. £4-07 Inc. probe.
PHONE/DOORBELL REPEATER. July
77. £6-38.

CAR BATTERY STATE INDICATOR.
Sept, 78. £1-79 less case Inc. PCB.

R.F. SIGNAL GENERATOR. Sept. 78.
£18-17 less case.

ADD-ON CAPACITANCE UNIT, Sept.
T7. £5-99,

HEADPHONE ENHANCER. Jan. 79.
£2°80.

PASSIVE MIXER. O¢t. 78. £372.
MIC AMP. Dec. 76, £2-80.
AUDIBLE FLASKER, Dec. 78, £1-21,

ELECTRONICS CATALOGUE
80/81 ELECTRONICS CATALOGUE

Hundreds of lilustrations, product data,
KITs circuits, and details of all our kits and TOOLS
l.C.s educational courses. oo, All product RESISTORS
p to date price list included. products
TRANS'STORS arle stgcklllnesd'or 1:st dellvery bz First HARDWARE
CAPAC'TORS Class Post. Send 6 x 10p stamps today for CASES

your copy.

* TWINKLING STAR. EE. Dec. 79. Christmas decoration. Very effectlve. *
£5-48. Malns PSU £4-10. Reprint 45p.

ADVENTURES WITH ELEGCTRONICS

An easy to tollow book suitabie for all ages, ideal for beginners, No Soldering, Uses
an 'S Dec' breadboard. Glves clear Instructions with lots of pictures. 16 projects—
including three radlos, siren, metronome, organ, Intercom, timer, etc. Helps you learn
about electronic components and how clrcuits work. Component pack includes an S-Dec
and the components for the projects.

Adventures With Electronics. £1-75.
Component Pack £16-72 less battery.

ADVENTURES WITH
MICROELECTRONICS

Same style as above book; 11 prolects based on integrated circults—Includes: dice,
two-tone doorbeil, electronic organ, MW/LW radio, reaction timer, etc. Componem pack
Pel Blmb P

by Tom
Duncan

d, 1 plug-In breadboard and the for the proj; 3
Adventures with Microelectronics £2-35.
Component pack £29-95 less battery,
MICROPROCESSORS %3¢
BEGINNERS

We have 2 practical microprocessor courses, Both are ideal for learning about this
exclting technology. Educatlonal and interesting with practical work. Details In our
catalogue or s.a.e. for sheet.

-

NOV. 80 E.E. KITS

SOUND TO LIGHT Nov. 80. 3
channetl. £21-26 inc. etched & drllled
pcb. Less tight display.

PRECISION TIMER Nov. 80. £24-48,

GUITAR PRACTICE AMPLIFIER
Nov. 80. £10-98 tess case, Standard
case £3-58. High gquality case £8-33,
SOIL MOISTURE MONITOR Nov.
80. £4-94 inc. probes,

TRANSISTOR TESTER Nov. 80,
£9-89 Inc. test leads.

DOING IT DIGITALLY

A popular educational series for digltal
TTL circuits (7400 series). Appeared In
E.E. In_12 parts—Oct. 78-Sept. 79. A Amateur Bands and Shorf Wave Broad-
“TTL Test Bed" is constructed and cast Bands. Flve controls:—Bandaset,

then used to perform the experiments in

the series. Experiments Include circults Bandspread, Reaction, Wavechange and
for t:ilgltal gamals. a Ilgh: detector, a Attenuator. Coll selection Is by Wave-
gound operated alarm, a molsture sensor,  pangq Switch. Use with Headphones or a
( k 3

limers + a stopclock, binary/digital Crystal earpiece. Kit contalns ali the
components required, Including the P.C.

decoders, a dice, etc.
TTL TEST BED KIT £29-93,

Board & Case. Instructions are Included
wlith this kit.

ADD ON COgﬂPONENTS FOR EXPERI-
73.
KIT: £18-97.

3 BAND S.W. RADIO

Simple T.R.F. Deslgn. Coverlng most

MENTS £22-
Reprints available. 45p each part.

TEACH - IN - 80

E.E. 12 part series. Oct '79-Sept '80. Covers the basics of electronics
—lots of practical wotk. Circuits are built on a plug-in Eurobread-
board, which is built into a wooden console which houses the
power supplies, speaker, meter, pots and LED Indicators. The
series uses a range of electronic components in the experimental
work Including a photocell, I.C.s, transistors etc.

Wooden Console (Tutor Deck) kit £5-98 extra. Includes all the
wood, glue, feet and strap handle.

Electronic components, including Eurobeadboard, for the console
and the experiments £25-40 (called list A + B + C by E.E.). Re-
prints available—Parts 1-12, 45p each.

List ‘C’ only £2-45.

Headphones extra £3-28.

TOWERS INTERNATIONAL TRANSISTOR
SELECTOR £10-50

ANTEX X25 SOLDERING IRON. 25W, HOW TO SOLDER BOOKLET. 12p.
£4-98

SOLDERING IRON STAND. £2-03 HEATISINKITWEEZERS Mip:
SPARE BITS. Small, standard, large, =~ SOLDER BOBBIN. 30p.

MAGENTA ELECTRONICS LTD.

EZ23, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS.,
DE13 0UL. 0283-65435. 9-12, 2-5 MON.-FRI. MAIL ORDER ONLY
ADD 35p. P.4P. TO ALL ORDERS. EIRE & BFPO ORDERS

ALL PRICES INCLUDE 15% V.,A.T. U.K. PRICES — LESS 10%
OFFICIAL ORDERS FROM SCHOOLS (COVERS V.A.T. REFUND & EXPORT
ETC. WELCOME, DOCUMENTS) PAYMENT: STERLING
ENQUIRIES MUST INCLUDE S.A.E. U.K. BANK RAFT, U.K. POSTAL
OVERSEAS: SEND ORDER WITH ORDERS or U.K. CHEQUE.

ENQUIRIES: ENCLO! 2 INTER-

3 INTERNATICNAL POSTAL COUPONS SE
NATIONAL POSTAL COUPONS,

WE WILL QUOTE EXACT PRICE BY
AIR MAIL.

65p each.

SOLDER. Handy size. 98p.
EUROBREADBOARD. £6-20.

LOW COST LONG NOSE PLIERS.
£1-68.

LOW COST CUTTERS. £1-69.
SIREN. 12V, £5-18.

P.C.B. ASSEMBLY JIG. £11-98,
P.C.B. ETCHING KIT. £4-98.

MONO HEADPHONES, ?K Padded.
Superior, sensitive. £2-98.
STEREO HEADPHONES. 8
Padded. £4°29,

DESOLDERING BRAID. 69p.

ohm,

DESOLDER PUMP. £5-98.
CONNECTING WIRE PACK. 5 x 5 yd
colls. 65p.

VERO SPOT FACE CUTTER. £1-23.
VERO PIN INSERTIDN TOOL. 0-1”,
£1-86, 0:15” £1-67,

RESISTOR COLOUR CODE CALCU-
LATOR. 21p.

MULTIMETER TYPE 1. 1,000 o.p.v.
with probes. 2 x 3}” x 1”7, £6-66,
MULTIMETER TYPE 2. 20,000 0.p.v.
with probesr 5”7 x 3{” x 13”, £11-52,

MAGENTA gives you FAST DELIVERY BY FIRST.CLASS POST OF QUALITY
COMPONENTS AND KITS. All products are stock |Ines and are new and full specifica-
tion. We glve personal service and quality products to all our customers—HAVE YOU

TRIED US?
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your
catalogue...

Keep up to date
with the world’s finest
electronic kits —with the Heathkit catalogue.

48 product packed pages contain
photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.

Heathkit make it easy to build, easy on your
pocket, and as with 13 million Heathkit builders
over 34 years, your success is guaranteed.

Make sure of your copy of the Heathkit
catalogue. Send the coupon today, plus 25p in
stamps and beat the demand.

— e ——— ——— e — s — — — — — —

To: Heath Electronics (U.K.) Limited, Dept ( g 12 ),
Bristol Road, Gloucester, GL2 6EE.

Please send me a copy of the Heathkit catalogue.
I enclose 25p in stamps.

Name

Address____

N.B.If youare already onthe Heathkit mailinglist you will
ﬁ‘;’f"e""g atuomatically receive a copy of the Heathkit catalogue] without' mms
offer L ] .
[1-T{ having to use this coupon. When you receive your e
] catalogue you will get details of this free offer. B

HEATH
SHE

i

770

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

.Inkitform

SPARKRITE X5 15.a high performance top quabity mchuctive
discharge electromic igmition systemdesigned for the electr onics
D 1Y world It-has been tried tested and proven to be utterly
refiable Assembly onlytakes 1 2hours and mstallation

2ven less due to the patented ‘cip on easy fitting

The superb techiucal design of the

Sparkrite circut ehninates problems of the

contact breaker There s no nusfire due 1o
contactbreaker bounce whichiselummatecd
electronically by a pulse suppression

circut which prevents the anit firmg of tiye

points bounee open at tugh R P M

Contact breaker burn s elinunated by
rectucmg the curtent by 95, of the norm

There s also a umigque extended dwel

orcut which allows the corl a longe

periodof ime to storeds energy betore
chscharging to the phigs The it mchades

Buatt in state timing hght' systems funetion

hight antd security changeover swateh

Will work all rev connters

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

THEKIT COMPRISES EVERYTHINGNEEDED

Die pressed case Reacdly drilled alunwhmm extrucded

base and heat sink. coit mounting chps and accessories Al kit

components are quaranteed for a period of 2 years from date of

purchase Fullyillustrated assembly and installation imstructions are

ncludedt Roager Clark the world famous rally driver
says ‘Sparkriteelectronicignitionsystems
are the best you can buy”

vl Spsrhrite

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

-—

Electronics Design Associates, Dept. EE 12
82 Bath Street, Walsall, WS1 3DE. Phone: {0922) 614791

Name
Address

! enclose cheque!PD's for

Phone your order with Access or Bavclachrd
inc VAT and PP QUANTITY REQD £
X5KIT £16-95 -

Cheque No.

Send SAE i brochure only requied

I ACCESS OR BARCLAY CARD No.
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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 OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 40p TO ALL ORDERS UNDER £10:00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. (ACCESS orders by telephone welcome).

VAT Expoft orders no V.A.T. Applicable to U.K, Customers only. Unless stated otherwlse

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

We stock mary more items. IiJnyl to visit us. We are situated behind Watford Footbail
Ground. Nearmst Underground/BR Statlon: Watford High Strest. Opsen Monday to
Saturday 9.00 am-6.00 pm. Ample Fres Car Parking spacs availabie.

POLYESTER CAPACITORS: Axial lead type (Values are In uF)
400V : 1nF, 1n5, 2n2, 3n3, 4n7, 6n8, 10m, 15n 8p ; 18n 10p ; 22n, 33n 11p; 47n, 68n 14p; 100n 17p;
130n, 220n, 24p; 330N, 470n 41p; 680n 52p; 1uF 84p; 21 82p.

160V : 39uF, 100n, 150n, 220n 11p; 330n, 470n 19p; 6800, 1uF 22p; 1uS, 212 32p; 4147 36p.
1000V : 10nF, 15n, 20p; 22n 22p; 47n 26p; 100n 42p; 4700 80p; 1uF 175p.

POLYESTER RADIAL LEAD CAPACITORS (250V) |We stock most of the
10nF, 15n, 22n, £7n, 6p; 33n, 47n, 68n, 100n Tp; 150n 10p; 220n, 330n parts for ‘projects In
13p; 470n 17p; 880n 19p; 1uF 22p; 145 30p; 2u2 Mp. this magazine.
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, 47, 68, 9p; 10, 15, 22, 11p; 47, 32, 50 14p; 63, 100 2Tp; 50V
100, 220, 25p; 470 32p; 1000 80p; 40V: 22, 33, 9p; 100 12p; 2200, 3300 85p; 4700 195p ; 35V: 10,
33 8p; 330, 470 &2p ; 25V: 10, 22, 47, 100 8p; 160, 220, 250, 15p; 470 25p ; 640, 1000 35p; 1500 40p;
2200 54p ; 3300 7T7p; 4700 92p; 16V: 10, 40, 47 Tp; 100, 125 8p; 220, 330 16p; 470 20p; 1000, 1500
30p ; 2200 36p; 10V 100 Tp ;

TAG-END TYPE : 450V : 100uF 180p; 70V: 4700 165p; 64V: 3300150p ; 2500 110p ; 50V: 3300135p;
2200 99p; 40V: 4700 130py 4000 92p; 3300 98p; 2500, 2200 90p; 2000 + 2000 120p; 30V: 4700
110p; 25V: 15000 195p ; 6400 120p ; 4700 100p; 3000 85p 2200 60p.

TANTALUM 3ead Capacltors | POTENTIOMETERS: (ROTARY) | OPTO

35V: 0-1u4F, 0-2%, 0-33, 0-47, 0-68,
1:0, 2u2, 3-3u, 4-7, 25V: 10, 20V:
6uB, 16V: 2u2, 427, 10. 20p.
16V, 224 32p; 47, 100 58p; 220 70p.
10V: 154, 22, 33, 30p. 3V: 100 32p.

MYLAR FILM CAPACITORS
100V : 0-001, 0-0@2, 0-005, 0-01 uF 6p |
0-013, 0-02, 0-04, 005, 0-056uF 7p
O-1uF 8p 50V:0-4712p

MINIATURE TYPE TRIMMERS

| SLIDER POTENTIOMETER |

Carbon Track. 0'25W Log & 0-5W | ELECTRONICS
Linear Vailue. LEDs plus clips
500 £2,1 K& 2K (LIn. only) Single 29p i TIL208 Red 13
5K-2 M (1 single gang 9p | TIL211 Grn 18
BK-2 M2 single with DP swliich 89p | TIL212 Yellow 18
5K-2 M (1 double pang 88p  -2” Red 14
| 2”Yellow Green 18
Square LED 30
ocPn

ORP12

ORP61

2NSTTY

7 Seg Displays

0-28W log and linear values 60mm
BK {1-500K (1 single gang 80p
10K {1-500K {2 dual gang 80p
Self Stick Graduated Bezols 36p

2-5-6pF, 3-10pF, 10-40pF 28p
5-25pF, 5-45pF, 60pF, 88pF I5p

COMPRESSIOM TRIMMERS
3-40pF, 10-80pF 39p; 25-190pF 33p
100 500pF 45p 12%0pF 58p.

PRESET POTENTIOMETERS
Vertical & Horlzontal
0-1W 60 0—SMQQ Minlature
0-25W 100(2—3-3M Q Horlz
0-25W 200 (1—4-7MQ) Vert

TIL313 C Cth 37 108
7p | TIL321 C An 8”115
y0h | TIL322C Cths” 118
1op | DL704 C Cth 3~

DL707 C.A. -3” 99
DL747 C.A. -6” 180
FND357 or 500 120
MAN3640 179
-3” Green C.A. 180
8" Green C.A. 225
LCD 3} DIgit 8715
TIL32 Inf. Red 58
TIL78 detector 70
Ogio Isolators

l TIL312 C An 3” 108

|
| -
RESISTORS : Carbon Flim, Hlgh
POLYSTYRENE CAPACITORS ’ Stabllity, Low Nolse, Minlature ‘

10pF to 1nF 8p; 1-3nF to 10nF 10p. | Tolerance 5%.

Range
SILVER MICA (Values In pF) 3-3,

47,68, 10,12, 18, 22, 33, 47, 50, o8, | }\Y 2024MT  E2 2o
75, B2, 85, 100, 120, 150, 1809ip each | 1/ 202407 12 2P
220, 250, 210, 300, 330, 260, 25 Metal Fllm 100-1M 8p
390, 470, 600, 800, 820 16p each

1% Metal Film 510-1M 8p ] I
LI08TMEL0M 300, 2900, 3500269 each 1 100+ price applies to' Reslstors of TiLi1, 112, 75p.
CERAMIC CAPACITORS: 50V

each value not mixed. TIL116, 117 100p.
0-5pF to 10nF 4p; 22n to 100n 7p. Bargraph Red.
C i e ITGS 812 or 813 gas and smoke | Ten segmént 225p

EURO BREADBOARD £5:-20. | detector 415p. Socket for above Wp, | —————

- T . B SWITCHES
VOLTAGE REGULATORS®
1A TO3 +ve —ve

220p

SLIDE 250V: JOSGLE 24 250V
P
L 1A DPDT p
7912 220p [

Val. 1-29

14
5V 145p 5
145p:
145p
145p
T0220 Plastic Casing
7805 60p 7805
7812 80p 7912
7815 60p
7818 60p
7824 60p
TO92 Plastic Caslng
78L05 30p 79L05
78L62 30p
78L82 30p =
78L12 30p 79L12  85p
78L15 30p 79815  65p
95 LMS25N 240 TDA1412
LMX26N 240 78HO5
78HOS+5V/5A |

1A DP c/oft. 18p 44p
$A DPDT 13p
4 pole c/over 24,
PUSH BUTTO 8P changeover 58p
8pring Loaded SPST on/oft 84p
P ]

|

ST on/oft  #3p DPDT 6 tags 70p
SPDT c/over 70p DPDT c/oft Top
DPDT 6 Tag 95p DPDT Blased 113p

SBWITCHES Minlature Non-Locking

Push to Make 15p Push to Break 23p
ROCKER: SPST on/off 100A 250V 30p
ROCKER: llluminated DPST

Lights when on: 3A 240V 85p
ROTARY: (ADJUSTABLE STOP) 1 pole/
2-12 way 2p/2-6W, 3p/2-4W, 4p/2-3W. 43p
15:2 ROTARY : Mains 250V AC, 4 Amp 82p

65p
65p
85p

65p ;
|
65p i

85p

LM327N 270 |
LMT23 39 595 | DIL SOCKETS (Low Proflle - Texas)
TAA550 50 78HGSV to 25V | 8pin10p; 14 pIn 12p; 16 pin 13p; 18 pin 43p;
LM323K 625 TBA625B 95 850 ' 20 pIn 22p; 24 pin 30p; 28 pIn 35p; 40 pln 40p.
JACKSONS VARIABLE DIODES ZENERS SCRs
CAPACITORS 25 Range 2V7 to Thﬁrolt;\(/onz
Dillcon 0 2 385pF with 25 3V 400mW :ﬁltoov :sp
100/300pF slow motion 12 8p sach 1A800V 7':
500pF op 12 Range 3V3 to BASOOY 38
61 Ball Drlve 001208/176/ L I358p, 158 | 33V, 1-3W BAsooy &
4511/DAF 145p ,,“ - ;vllth :lﬁw 45 13p each 8A300V a
Dial Drive 4103 ~ Fotop frive 4300 18 8AS00Y 88
61/36 1 Tisp P00R 12 BAB0OV 88
pF 250p
Drum34mm 58p 100, 150pF  338p 12A300V 89
0-1-365pF  325p ‘L’ 3 x 310pF 725p 12A800V 92
002 365pF  385p 00-3 x 25pF 550p }"m/"ﬁovngg
== " anl 28
DENCO COILS RDT2 Nsosz. b
‘DP' VALVE TYPE RFC 5 P BT106 180
Range 1 to 5 Bl., RFC7(19mH)133p C108D 38
2"7"5% XVhMgSsp "1?1713: 14; 15; 1A[200V 28 | TiC44 28
A L] H TIC4 43
1-5Green  130p IFT 18/1-5 ::;:ggz g: LCSS
‘T'1to 5BL, YL, IFT18/465 - =
T 2A/SOV 38 | Lo aee

Rd., Wht. 130p TOC1
BYIA Vaive Holder MWS5FR 2A[100V 44 | gaq00y 4
2A/200V 48 | 3A200V 49

p
35p MW/LWSFR134p
2A/400V 53 3A400V 30

2A/600V 65 !:
21 | 4A/BOOV 120 o
3A/1000V 30 SA/I00V T3 80
| 6Aj200V T8 70
T | 6A/00V 85 130
BY164 56 1::
VM8 DIL 55 1=
. — 480
525

25 120

205p

250p Drive 45/

" NoISE
759

BRIDGE
RECTIFIERS

{plastic case)
1A/50V 20
1A/100V 22

-

ANSOBARADORABN BN

[y
come

VEROBOARD G'1 0-15 0-15
{capper clad) {(plain)
B6p 59p 34p

I5p 69p _—

I5p — —

36p 92p 65p

240p -~ -

26p 260p 178p | We stock a
— 280p | wide selection

20p | of Electronic

Blp
107p Books and
147p Magazines

Pkt of 35'pins
Spot face cutter
Pin insertion tool

DIAC
5T2
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LS162 110
LS163 95
LS184 115
LS165 145
L5166 175
L5168 210
L5169 210
L5170 288
L5173 105
LS174 110
L5175 110
LtS181 298
L5183 298
S191 120
L$192 95
LS193 985
L5194 125
LS195 130
L5196 120
L5197 88
L5200 345
L5221 120
L5240 225
L5243 185
L5244 195
L5245 350
LS251 130
LS253 gs
LS257 a5
L5258 120
LS259 180
LS261 450
L5266 75
LS273 180
LS279 gg
LS280 250
LS283 g9
L5290 130
L5293 430
LS295 21s
L5298 245
15299 320
LS323 450
LS365 65

LS366 88
L5367 65
LS368 90
LS373 150
L5375 150
LS374 180
LS377 199
LS378 140
L5379 215
LS384 250
L5390 140
L5393 140
LS395 210
L5398 278
LS399 230
LS447 195
L5490 245
LS668 108
L5670270
5673 '750
$674 B850

4174
4175
4194
4408
4409
4410 790
4411 4020
4412v 4520
4415F 1520
4415v gggQ
4419
4422
4433
4435
4440

LINEAR iC's
702 75
709C 8 pin
7o0°

733

741 8 pin
747C 14 pin
748C 8 pin
753 8 pin 185
810 159
AY-1-0212 59§
AY-1-1313A
AY-1-1320 225

AY-5-1317A839
AY-5-3500 350
AY-5-4007D450
AY-5-8100 735

110

5
ICLBO3BCC 340
ICM7205 1150
ICM7215 1080
ICM7216A 1960
ICM72168 1980

MC1310P
MC1494
MC1495
MC1496L
MC1596
MC1710
MC3302

TRA
AC

NSISTOR
3

S|
5

10 [ geyo6

MPF105 36

MPF106

TIP3055 60

2N2219
2N2220A
2N2221A

2
2N2905A

5
2N16718 21
N2219A

2N2906
2N2907A
2N2926G
2N3053
2N3054
2N3055
2N3442

60
5
28
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The Sinclair ZX80. /s,.ﬁ,

Price breakdown

£7

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the
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.

‘Excellent value’ indeed!

Forjust £79.95 (including VAT and p&p) you
get everything you need to build a personal
computer at home...PCB, with IC sockets for
allICs; case; leads fordirect connectiontoa
cassette recorder and television (black and
white or colour); everything!

Yet the ZX80 really is a complete, powerful,
full-facility computer, matching or surpassing
other personal computers at several times
the price.

The ZX80is programmed in BASIC, the
world’s most popular computerlanguage for
beginners and experts alike.

The ZX80is pleasantly straightforward to
assemble, using a fine-tipped solderingiron.
Itimmediately proves what a good job you've
done; connectit to your TV.. linkitto an
appropriate power source*...and you're
ready to go.

ZX80 and manual: £69.52
VAT: £10.43
Post and packing FREE

excite-

The unique and
valuable components of the
Sinclair ZX80.
The Sinclair ZX80is not just another .
personal computer. Quite apart from its Fewer chips, compact \
exgept:onzlly low grice. the thao tf'lr.laSé\.l\IO i design’ volume production —
uniquely advanced components: the Sinclair | .
BASIC interpreter; and the Sinclair teach- WL 2 A pe( pound! . N
yourself BASIC manual. ) The ZX80 owesits remarkable low price to
The unique Sinclair BASIC interpreter offers  its remarkable design: the whole systemis '
remarkable programming advantages: packed on to fewer, newer, more powerful £
® Unique ‘one-touch’ key word entry: the and advanced LSi chips. A single SUPER ROM, 1>t
ZX80 eliminates a great deal of tiresome forinstance, contains thg BASIC interpreter, )
typing. Key words (RUN, PRINT, LIST,etc)  the characterset, operating system, and K
have their own single-key entry. monitor. And the ZX80's 1K byte RAM is

® Unique syntax check. Only lines with correct ~ roughly equivalent to 4K bytesinaconven-
syntax are accepted into programs. Acursor  tional computer-typically storing 100lines of
identifies errorsimmediately. This prevents ~ BASIC. (Key words occupy only a single byte.)

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
allICs.

® Complete components set, including all
ICs-all manufactured by selected world-
leading suppliers.

® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

@ Ready-moulded case.

@ Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed
onto a portable cassette recorder.)

® FREE course in BASIC programming and
user manual.

Optional extras

® Mains adaptorof 600mAat3VvDC
nominal unregulated (available
separately -see coupon).

@ Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available -see coupon).

entry of long and complicated programs with The display shows 32 characters by 24 lines.
faults only discovered when you try to And Benchmark tests show that the ZX80
run them. is faster than all other personal computers.

® Excellent string-handling capability ~takes _Noother personal computer offers this
up to 26 string variables of any length. All unique combination of high capability and "
strings can undergo al! relational tests (e.g. low price.
comparison). The ZX80 also has string input- Ami
to request aline of text when necessary. i T e 2::::&1';’;‘:&”/
Strings do notneed to be dimensioned. 2Z-80 microprocessor chip, power supply.

® Upto 26 single dimension arrays. widely recognised as the best

® FOR/NEXT loops nested up to 26. evermade, SUPER ROM.

Clock.
UHFTV Rugged, |

modulator. flugsh, ¢
Sinclair >
keyboard:

@ Variable names of any length.

@ BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

@ Exceptionally powerful edit facilities, allows
modification of existing program lines.

® Randomise function, useful forgames and
secret codes, as well as more serious
applications.

@ Timer under program control.

® PEEK and POKE enable entry of machine
code instructions. USR causesjumptoa
user's machine language sub-routine.

@ High-resolution graphics with 22 standard
graphic symbols.

RAM chips.

*Use a 600 mA at 9V DC nominal unregulated mains
adaptor. Available from Sinclair if desired (see coupon).

@ All characters printable in reverse under
program control.
@ Linesof unlimited length.
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The Sinclair teach-yourself
BASIC manuai.

lfthe specifications of the Sinclair ZX80
mean little to you—-don't worry. They're all
explained in the speciaHy-written 128-page
book free with every kit' The book makes
l2arning easy, exciting and enjoyable, and
represents a complete coursein BASIC
programming -from first principles to complex
programs. (Available separately -purchase
price refunded if you buy a ZX80 later.)
A hardware manualis also included with
every kit.

The Sinclair ZX&0. Kit: £79.95.
Assembled: £99.95. Complete!

The ZX80kit costsamere £79.95 Can't
waitto have aZX8Jup and running? No
problem! It's also availakle, ready assembled
and complete with mains adaptor, for
only £99.95.

Demand for the ZX80 is very high: use the
toupon to order today for the earliest possible
delivery. All orders will be despatched in strict
otation. We'llacknowledge each order by
-eturn, and tell you exactly when your ZX80
#ill be delivered. If you choose not to wait, you
san cancel your orderimmmediately, and your
Toney will be refunded at once. Again, of
sourse, you may return your ZX80 as received
~thin 14 days for a fult refund. We want you to
Je satisfied beyond all doubt-and we have
10 doubt that you will be

— [ [l — |
2X80

Science of Cambridge Ltd
iKings Parade, Cambridge, Cambs., CB21SN..
el:0223311488.

e B

5 LR

i ZX80 software -
13 CEF H |
Hiy now available!

I ks o

s2 =W

g3 IF apT A See advertisements in Personal
g2 '_% E?‘;;;ém Computer World, Electronics Today
Sy R e International, and.other journals.

»New dedicated software -developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80. More

software available soon-from leading consult-
ancies and software houses.

W 7
V"% e
.uu///////ll//llll/////////i '

N
4 /////////////////////////////////////////////////////// i

I ORDER To:Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Remember: all prices shown include VAT, postage and packing. No hidden extras.
FORM  pieasesendme: I
I Quantity | Item Item price Total I
£ £
l Sinclair ZX80 Personal Computer kit(s). Price includes I
ZX80 BASIC manual, excludes mains adaptor £79.95
I Ready-assembled Sinclair ZX80 Personal Computer(s). I
Price includes ZX80 BASIC manual and mains
l adaptor £99.95 I
Mains Adaptor(s) (600 mA at 9V DC nominal unregulated). 8.95
I Memary Expansion Board(s) (each one takes up to I
I 3K bytes). 12.00
RAM Memory chips-standard 1K bytes capacity 16.00 I
I Sinclair ZX80 Manual(s) (manual free with every ZX80 kit I
or ready-made computer) 5.00
I NB. Your Sinclair ZX80 may qualify as a business expense. TOTAL £ I
I lenclose acheque/postal order payable to Science of Cambridge Ltd for £ I
I Please print I
Name: Mr/Mrs/Miss. -
I Address R I

E_Elz/az_l
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ELECTROIRIT

DENSHI KITS—
SPECIAL OFFER

. 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 avaliable again, at little more than
their 1977 prices

Circuits are constructed by plugging the encapsulated
components into the boards provided, following the in-
structton manual. Technical details are also given concern-
ing each project. The components are used over and over
again and you can design your own circuits 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
(165 % 10x 24"

Bulld over 100 projects including 3-TR reflex radlo receiver, 3-TR radio
recelver with RF ampjifier, 2-TR reflex radlo recelver, 3-TR amplifier for
crystal mike, 3-TR amplifier for speaker/mlke, 3-TR signal tracer, Morse
Code tralner, 2-TR electronic organ, electronlc metronome, electronic
bird, electronic cat, electronic-siren, eleétronle gun, 2-TR sleeping ald,
high voltage generator, discontinulty warning device, water supply warning
device, photoelectric aiarming device, 3-TR burglar alarm, 3-TR water supply
warning device, 3-TR water level warning device, 3-TR photoetectric alarm-
ing device, Morse Code tralner with sound & light, discontinuity warning
device with sound & light, water ievel warning device with sound & light,
electronic metronome with sound & light, buzzer with sound & light, wireless
mike, wireless télegraph set, wireless discontinulty 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 x 14 x33")
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 Hamlyn’s “All colour”
160 page book "Electronics” (free of charge whilst stocks
last).

Prices include batteries, educational manuals, free book,
VAT, p&p {in the UK), free introduction to the British Ama-
teur Electronics Club.

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

ELECTRONI-KIT LTD.

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

A NEW AND EXCITING HOBBY!!

BIG ,WELL ILLUSTRATED BOOK
Ideal for beginners — gives
lots of general information

— explains

how to build

lots of projects :

Intercom,
Radios, Organ, Parking

Raln Alarm,

Light etc. All parts
supplied and can be
re—used on special

deck provided, so
NO SOLDERINGIis
required. Just needs

44V battery.

£17 50 inc. VAT & Post

Also

ADVENTURES WITH MICROELECTRONICS
— Explore the world of silicon chips —
All components & Deck, £27.95inc VAT & Post.

Component: Catalogue & Bargain List

75p

GREENWELD

443D-Millbrook Road, Southampton SO1 OHX

INTERESTED iN

ELEGTRONICS ?

TRY A ZEDPACK!
COMPONENTS AT A PRICE
EVERYONE CAN AFFORD

| Z1 300 mixed § and { watt resistors £1-95

Z2 150 mixed 1 and 2 watt resistors £1-50
Z3 300 mixed capacitors, most typez1 0
195
Z4 100 mixed electrolytics £2-20
Z5 100 mixed potystyrene caps £2:20
Z6 300 mixed printed circuit
components £1-95
Z7 300 mixed printed circult reluto£r= s

Z8 100 mixed hlgh wattage resistors,
wlre-wound etc. £2-75
Z9 100 mixed minjature ceramic and
plate caps £1-2
210 25 assorted pots. £1- so
Z11 25 assorted presets, skeleton etc, £1
Z12 20 assorted vdr's and thermlsto‘r:s1

-20
| Z13 11b mixed hardware. Nuts, £b;)lls

self-tappers, sleeving, etc.

Z14 100 mixed, new and marked, full spec.
transistors, Pack Includesi—
BF154, BF274, BC212L, BC238, BC184L
MEO412 and, or lots of similar zy‘pgz

Z15 100 mixed dlodes Including:—zener,
power, bridge, signal, germanium,
sliicon etc. All full spec. £4-95
Z16 20 1N4148 £1
Z47 20 1N4003/10D2 £1
Z18 20 assorted zeners, 1 watt and 402"‘5“;

Z19 25 high voltage putse caps, etc. £1:25
Z20. 20 assorted switches, inciudes P/B,
slide, toggle, multlpole mln(ature,
reed, etc 45
TBA 8§00 Audlo 1.C. £1 ea. 3for £2-50.
BD181 (78W, 15A, TO3) 3 fo £1.
12V 1-3W ZENERS 10 for £1
Plastlc BC103's, 12 for £1
BC15¢ 12 for £1, BC183L 12 for £%
200 A Minlature Ievallbatt meters, as
fitted to many cassette recorders, 90p
Deluxe FIBREGLASS printed clrcul(
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 resistpen,
abrasive cleaner, etch resist dish and
instructions, OUR PRICE £4-95

To: *“GEMINI

1lb of FeCl, £1-25, 5lb. £5.

150 8q. Ins. single slded board, £2-20

150 sq. Ins. double sided board. £3-30

UHF, Transistors T.V. TUNER.with sfow
motlon drive, AE.skt. and leads £1-95

100 Minlature reed switches. &

P/B SWITCH BANKS
These cost a fortunel Were made for
various muslc centres, tnciudes indepen-
dent and Interdependent latching types
multl pole c/o etc. Can be modified.
Can’t be repeated, 3 Banks for £%.
KNOBS for Swltch Banks 10 for £1.
Chrome or spun aluminjum finish.

MINIATURE MAINS
TRANSFORMERS
Top quallty. Split bobbin construction
will give 4-5V-0-4-5V at 250MA. 13”7 x 1}”
x 11", all sorts of uses, ONLY 90p
3 for £2-20.
1000 m 100V, Radial, 13 x 27, ONLY
T0p. 3 for £1:50, 2200;1.1 40v, §0p, 3 for
£1-50. 4, 100;11 40v, 80p. 3 for £2.

eon;t Let Yout Environment Dehydrate
ou

Buy our Honeywell Humidity Controlier.
Membrane actuated, very sensitive, 1*
shaft, 250V, 3-75A Contacts, Ideal for
greenhouses, centrally heated homes,
offices etc. Build your own humldifiers
or alarms. Fraction of originai cost 80p
ea, 3 for £2,

330

R.C. SUPPRESSORRS
250V, 17 x i" x 4”. ldeat for fluorescent
Ilght suppression, car, and relays. Also for
snubber networks, 3for £

ALTERNATOR RECTIFIERS
Make lovely 60 amp bridges. Ideal for

High Power Battery Chargers.
Type 4AFl, Set of 4 (2 neg. case +
2 pos case) £2.

offer Mullard C280 Polyester Capa-
cltors (Liquorice Allsorts) at the
unbeatable price of £2 for 100 mixed.
£15 for 1000, These conslst of factory
clearance lots 1.e. spiliages, floor
sweeplngs, cosmetic rejects etc.
Also Mullard minlature electro-
fytics 100 mixed £1.50, 1000 for
£10, Pack of each £3. 1000 of each
£30.

|

‘ Special Purchase enables us to

ELECTRONIC COMPONENTS"

“THE WAREHOUSE"” SPEEDWELL ST. LONDON S.E8.
Please Quote ZED Code, Where shown, Send Cheque® or Postal Order. Plus 50p P&P.
*Schools etc. SEND OFFICIAL ORDER
ZED PACKS now avallable for Callers at 50 Deptford Broadway, London, S.E.8.

Everyday Electronics, December 1960




GUARANTEED LOWEST PRICES — GUARANTEED QUALITY

We promise to BEAT any lower advertised price by an extra 23 % — Just send details and your remittance for the lower amount*

Casio and Seiko watches are water resistant and won’t drown in the rain. They do not eat expensive batteries. The quality cases won’t
wear your cuffs away, nor will plating wear off in a few months. Unlike the usual plastic type. the mineral glass face will not easily
scratch or mar. The high quality modules have a failure rate at around 1 9; or less—not 25 %, or more. They are guaranteed accurate and
functions do not interact. Spares and servicing are available after the guarantee expires from UK service departments.

j— = - - —— |

" THE ULTIMATE WATCHES |

» S—'e_nd—12p for details of these amazin_g CASIO watches NOW!
With around 40 functions

LCD ANALOGUE/DIGITAL

Alarm Chronograph with countdown

Analogue. Independent hours and minutes
with synchronous digital seconds. Dual
time ability.

dDigital. Hours, minutes, seconds, day and
ate.

Stopwatch. 1/100 second to 12 hours. Net,
lap and Ist and 2nd place. Start/stop and
10 minute signals.

Alarm. For 30 seconds with carousel
display.

Countdown Alarm. Normal and net times

to 1 hour, with amazing ‘‘Star Burst”

flashing display.

Time signal. Half hourly and hourly

chimes. Tone control. Lithium battery.

Light. Water Resist. case. 8.65mm thick.
Mineral glass.

AAB1 AAS821 AAS8] Chrome £29.95
Anzlogue Digital AAS81G Gold Plated £49.95
Display Display AARB2 Stainless Steel £39.95

12 MELODY ALARM CHRONOGRAPHS

Countdown alarm. Date memories

Hours, minutes, seconds, am-pm 12 or 24
hour. Day, date and month auto calendar.
Alarm. 7 melodies, one for each day of the
week.

Hourly tims signal. With “Big Ben” type
tune.

Date Memory. Select either “Wedding
March” or “Trinklied” to be played.
Birthday and Christmas Memory.
‘Countdown alarm. From 1 second to 1 hour.
Afterzero, count continues positively.
Stopwatch. 1/10 second to 1 hour. Net lap
etc.

Picturesque roving display of notes played.
Light. Lithium. Glass. Water Resist. cases.
M-12 resin, s/s trim. M-1200 all s/s 9.0mm

ck.

£24.95 £29.95

for around 40 functions

100 METRE WATER RESISTANT

Alarm Chronographs with countdown.
Amazing.5 year lithium battery life. Hours,
minutes, seconds, am/pm. day, date and
month, 12 or 24 hour. Time is always
visable regardless of display mode.
Stopwatch. 1/100 second to 1 hour. Net,
lap, Ist and 2nd Start/stop signal. 10
minute signal.

Alarm. Sounds for 30 seconds.

Countdown Alarm. Normal and net times
to 12 hours. Start/stop and 10 minute
signals.

Time Signal. Half hourly and hourly

) chimes.
£19 95 W-100, All resin. W-150B. All s/s. W-150C
s (not illustrated) s/s case/resire strap £25.95.

A250 As above but with standard water resistant case £24.95
S§220 As above but with dual time in lieu of alarms and chimes
£25.00

£32.50

F300 Sports chronograph (right)

8 digits, hours, minutes, seconds, date and
day indicator, 1/100 second stopwatch; net,
lap and Ist & 2nd place times to 12 hours.
Resin case, s/s trim. Water res. Glass. Light.

110QS-37B Metal version £17.95
F80E Alarm Chronograph (far right)

8 digit display of hours, minutes, seconds,
am/pm and cate. 24 hour alarm, hourly
chimes. 1/10 second stopwatch to 12
hours; net lap, Ist & 2nd place. Resin
case/strap. Water resist. Mineral glass.
Nightlight.

83QS41Bs/s jacket version £19.95 £12.95  £15.95

OTHER CASIO WATCHES. Remember we will BEAT lower
prices by 2% %*.

* Providing the advertiser has stocks and we still make a small
profit!

PRICE includes VAT, P & P. Send your

Company Order, Cheque or P.O. or phone
your ACCESS or B'CARD number to:

TEMPUS

; JOIN THE KEYBOARD REVOLUTION!

With the amazing new CASIOTONE 201

A remarkable new concept in electronic keyboard instruments using a totally
new technology. Pitch, timbre and harmonics of 29 instruments have been
measured, digitalised and stored in electronic chip memory for faithful repro-
duction. A 4-sound memory function allows switching between any 4 pre-
selected instruments.

This polyphonic instrument can play full

chords of up to 8 notes on its 29-white
and 20 black keys spanning 4 octaves.
Vibrato and tone switches. Foot volume
and sustain pedal options. Echo jacks.
3 X 333 x 9% inches. Weight 15lbs.
Black or woodgrain finish. AC only.

ONLY £245 ¢.rp. c285

CASIOTONE M-10

Four instruments on the move

Polyphonic playing of piano, organ, vio-
lin and flute. 19 white and 13 balck keys
span 2% octaves. Vibrato switch. 2 X
164 x S5t inches. Weight 3.51b. Integral
speakers. O/p jack. Mains/battery.

ONLY £69 ¢:.r £79)
THE SPACE INVADERS ARE BACK!

This time right in your pocket. An action-packed
speed game that will give you hours of skilful enter-
tainment and chair-gripping excitement. Never
another dull spare moment. Also an 11-note melody
calculator, pre-programmed “When The Saints Go

= & xsil;n?t};'i.l]g In”. Full memory, %. Auto power-off
e =% ety

auooa| £10.95 s

BB | MG-770 (right)

e d-d PG

QOB £12 95 ;1405

12 PRE-PROGRAMMED MELODIES

Clock, calendar, 11-note melody maker, calculator, 5
square roots, %,. Alarm 1; 7 tunes, one for each day.
Alarm 2; a fixed tune. Hourly chimes. Date mem-
ories; 4 anniversary tunes.

MQ-1200 (below), Desk or bedside. Built-in speaker. | &
Volume control.. Nightlight. Powered by three AA He -
batteries £19.95 (£22.95) 1 & % 6 x 2% inches. ) =

ML-90 (right)
Kiss keys
Stopwatch

% X 2% x 43"

. (£22.95)
Other Casio calculators, P.O.A. Remember, we will BEAT lower
prices by 24 %*.

SEIKO ALARM CHRONOS FROM £37.50

DFT 048 (left). Alarm, Countdown
alarm, hourly chimes, stopwatch to
1/100 second; net lap, Ist & 2nd.
DFT 038 100 ‘metre water resistant
version. £49.95
DER 048 Solar powered (right).
Weekly programmable alarm, 16
hour interval countdown alarm
timer, hourly chimes, 1-100 second

DER 015 100 i
t t: tant
£37.50  DER 018 100 mewre water resistant - £52.50

DUO DISPLAY Analogue/digital watches from £57.50

Send 25p for our illustrated catalogue of Casio and Seiko products.

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

Everyday Electronics, December 1980

775




‘raquinu 3inpow 03 buipiosoe GLvI+ TS
8z1s Ul Ares suoIsSnnx3g ‘AJADONPUOD [BULIBI 19MO] : .
10] pasipoue “oe|q HEw ore seoemg -aannadwiod 89L23 apooL sTig SHIAGL %100 |owrmorz | OOVAH
saoud o daax o1sn sa[qeus uonesiprepue;s bugunow E
£Se5 MO[[E SI3PINOYS PAUO[S "All[IQEIS PUE UONRAISSID LLe3+ U8y
reuzaiy wnwndo opraoid A2yl SmMoys yoreasay vo'8L3 8P00L srig STIAGL %LO'0 | 0w MOzt 00ZAH
—sabejueape Auew seasmyoe siayidure 1emod 4]
[Te 10} UOISTNXa Nulsjeay PIepuUr:s JO UOUONPODUT 8Y], 8773+ U8
SNOISNHULX3 ITIIOHd MIN FHL [o7AR-1 %] gP0o0L srig SMIAGL %1l0°0 o M09 0ZLAH
gpe - ZHJ0G-ZHS [ =
s[opoul [[e asuodsal Aduanbary AWQQS S[@pPout [[e Ailantsuas nduj 60 —.u e o8y
3001 S[epou [re aduepadutr yndu] 0o- S S[9Pow e souepadult peo veLs 8P00L srig STIASL %5100 | OWIMOE 09AH
dg6 + U8y
H3IMOd LNdLNO.
sri r : OEAH
b . o m "o vE93 8P00L G STIAGL %SLO0 oI MG L
000 LYA 01anv Nig LR Sy
821 one awi] 8sl ae 9| dA
93A31 3SION MO138 SI 8 82ld ow_oz\_mpo_z 1L esly | eiey me|g 1e2t .w :mo: aﬂ_;oa 1ePo
INJLNOD NOILHOLSIO. : S o g

NOIHOLSIA JINOWHVH Tv10L

"I IUBM NOA Aem 9yl pOSNOY INOAR] WIISAS

© 2A€Y O] 194D UBY) 181SES S2WI0DA 11 'Sjun

Arddnsiemod puesdure-axd jsamauino yiim pue apisiapun ayl uo surd aaij era ‘ajdurls azesuondauuo)

P
RS
¥

U8 :av01 ZH X134

P%l0 0

NOILHOILSIO DINOWHVYH TVIOL

F%i O

SILI9§ MO)

A9}l

' OM.],

a

7 F10°0 1 ‘s1epnoys Butiunou paaoidill pue A5USIDN)S [RULIY) paljiI2A-121nd w10 1131 Y1Im SUOISTLLXS 3[jold
.4 MaN Inounjim sre[odig pale[nsdesusa SARY M 'SI9JSOIA MIUIMOYIM SE PUe ' [[tq 8y [11j o1 xejodig 4T [ ue
.ww—.d xwaza staray; ‘uonedyiidure Juswnsut 1oy d puR 00sIp
z |z |z o) c.Euu:mmEov wo14 'S[3poul jJo adloyd apim pue
S IV P Anrenb y-ryyirm soueurrojzad winwndo Bunitejurew
A A Uv LY 00VAH 1430X3 ==‘ r:.‘;‘ww B[IYMUONIELSPISUODISIY 8T 20ud pue1omod a19ym
TWHNO cwrmﬂw E oy dIWY ¥IMOd ¥Y10dIg d'T1 NY ISOOHD
4P€ - ZH)001-2HS [ AUI00G Stopout .2
s[apoul y1oq ssuodsar Ldouanbaly  Yioq Ananisuas jndu] oo -Tp ¢-’=W&‘Q=w Z0'G3 + 8-t o
53001 s(epow yioq sduepadunindu]  S[apowr yioq souepadurt peor awb. 9v'EET 8P00L srig sHIA0Z %G00 0 mozL | C0ZSOW
HIMOd 1NdLNO LAl LY EHEI p o | ® os | oz1sow
Mooz MOOH Mol " M0 &.= 88'SZ3 8P001L srg STAQZ %S000 Mo9
%1000
ﬂw;Q& 1LVYA oianv NIg ZHNL e SWY
73A37 3SION MO138 Si R 8ulid oney | awipt asiy | e1ey mag |es1dA) uon 189MOd 1epoW
INILNOO NOILHOLSIA. _ asioN/eubig 101810 ndino

‘FUIHMISTIAIDOYYHO STDINA JONOLLOYHI Y A INOIYY LNE AHODILYD MIN ONILIDIXI
SIHL NI SHAIIITLINY 1STITLSOO IHL OL IDNYINHOJIHId NI TYOLLNIQI WY SIIISONJ T'T
*2pISIapun 2y uo suld aAT B1A STUOLDIUUSY) JUNOUI 0] 121SB3 3T PUe 'S 1 IISOA M U INO WO AJUBIIY]S
Bunerado wnwndo sIMsus 9sdY ], "SUOISANXS ,3[JoId M3N, Payuaa-1anduiod padojaaap Affe1oads
qim 19yLn @6els e uade) uaaq Sey saulsieay ajenbape Af[nj URfitm anbjuyss) uonensdesus sAISn[oxs

s,dT] "UOBIOISIP 19AO-SS0ID JO ddussqe adjdwod
pue Anoyjip noyim speof xa(dwod yum Niom o)
Amqe sy Aliqeis euLayi paosueyua 'saduanbag ey by
1B UOTLIOS[P 19MO]  3JBI MI[S 19]SB} B 8ARY 0] SNO3beiueape
STl Uaym JINY ¥IMOd 13JSON 41’1 NY ISOOHD

-szonyIdury oytjox




"ON UNO22Y pIedAe[dreq /SSA20Y AW IGap 9seald

O 1ap10 Aduo reuonewrau] (] s19p1gQ [B1sod [ anbayy asojoua

3 BOUIA BSBYDIN [RIO, 7+ 7w rrers e

A(ddns asealq
d3L2LD AMNFYILNYD "ALTSOINOYLDITAd T 0L

SHII'TddNS ITAAOIN ONIMOYO LSIALSYI SNIVLIING

‘ LYA €E9°€3+02°923
LYASY'€3+20°€23
LYA 12°253+SL°VI3
LYA V023 +19°E13
LYA 7023 +19°E13
LYA V023 +19°€L3
LYA OV 13+SL°63
LYA OV 13+SL°63
LYA Sy 13+SL°63

LYA 22 13+01°83
LYA d89'0+0S°b3

‘2191 butAeis pue peaye Ajduis ae 47|
Aym st sry, -ebeis preoq Buimerp ised [[am are (sauo bunusixa yum
Bunotyuos Lem ou ur saur] mau Bunioxg “19n9q pue 13661q smo1b
abue1 ay ], ‘Yiim pIng 01 S3NPOUI 3y) SB SIODNNSUOD AQ aoueidasoe
S11‘suodXa isea si1 *A1010€] mau s)1 * ABpO; Aueduwiod ayi jo azis ayl Aq
UMOYS ST HUD{UIY) MBU ST JO SSauYH1I 8y L, 1dasuos Areuounjoaai
S8[Npows Jo 3GUERI € Sem IS Ay ], "Papaau A[peq sem BUD{IY) may
‘UonINISU0D rempow ut e jey; renuaiod sy ‘[iny ayl o) Huntojdxa
0} yoeoidde [euonel 210w PUB JUSISHIP B 10} PIsu 3yl MES aY
‘Aureduwod SNOUTE}-P[10M MOU SIY PIPUNO] S1104 T U] '[76] Ul ‘UM

SSTAO0Ud
Q3INNY'Id JO SYYIX NAL

086T-1L61

SUINHOISNYY Wal0ko1 18317-
3NISh $1300m 11 49 mua._%“h"_d

AQ9+ 01 1+ 1TddNS HIMOd ‘1°'d ‘bey
QILYTNIIUNN L'INO SCTIN @  Wwo mbrew peofraso gp gt @
INIQAY qIIN SLIYI0S/SINTd @p89—"n'd
ANY STHILIMS 'SLOd A'INO @ "6el) gP06 - OLLYY N/S @
SHOLIINNOD ALITHND %5000
HOIHNJISIA ISTIVT @  ATTHIIAAL NOILYOISIA @

NMOHS NOILDINNOD 0343LS
HLIM 'dNV 3Hd 9AH 40
WYHOVIO XD018 JILYW3IHIS

[ ve)
Byi0 01
™
; aar_ o iy
CEEI NI 200
wImod ¢ 11| [N o ELIARER
wa| o} v

SLINN XTddNS ¥IMOd MIN

SJ811B181 P810318s 13410 UIeL18D Pue SHINOYLDI T3 GHOJLYM ‘STIVHSHVIN Wouj os(e ajgejieny
08LG96 x99 L I€2Lv9 (LZ20) 1ROIYD2 ]| 82£ 1S (£220) Puoydaja)
‘d3L TLD W)y ‘Ainqiayue) '8s0() 19doYy '9SNOH |log weyeln £ 1S0d33y4

‘aan .mU_ZDE._.UWJW i i

"18P10 Jo an[ea
TYLOLO100 13 ppeaseaid ‘pajuem stjuawiked *q 0D j1 ‘edofaaus palaisibalut
aqusnusiuawied ysed QYYD AYIDU YL 10§SIDDY Aq Aed 10 'passo1d pue pi
$21U0nd313 41’1 01 2[qeded 13p1o Aauoul 10 anbayd puag mmamo O.H_ x

o4 10} abeisod ayy Aed apy "molaq
SSaIppe ay ut umoys apod ays snid [SOdITYS 1 Atepy "edojaaua ayl
dutels 0} pasu10u op NoA 'sionpoid 4T inoqe Buntim 10 BUUIBPIO USYA

Aioeysodasargy

00ZSOIAI 2 IO | Uilm 8sn 10§ 681 NSd
00ZAH 2 20 00pAH [ Yim 8sn 10] 0811Sd
00ZSOIAI T Yyiim asn 10] G601Sd

00ZXH [ Uiam 8sn 105 060ASd

0ZISOINI T IO [ Yilm 8sn 10] SZ1Sd
S.021AH 2 10 [ Yiim 8sn 10] 0LNSd
0ZISOI 1 wim 8sn 10] g9NSd

O0ZIAH [ Wm 8sn 105 09N Sd

S.094H ¢ 10 [ yim 3sn 10] 0SNSd
SYTWIOISNY YL TYTIOHOL SN ONIMOTIOL FHL TTY @
S.0€AH 2 IO [ yum 8sn 10} 9eNSd

SAWNY-34d d"T1 JAIYA OSTY TTIM ONIMOTIOL FHL @
99AH X 9I09XH X g1 03dn aAUIp 01 YWOQ1 1® AST+ 0ENSd
2800y nok sdure remod

d'7] 19A31eym yorew o) sadA) yum sduse-axd pue sdure 477 (e yum aiqnedwos are abues a1l
uisiapout [y ‘bUIpImq Alquiasseusym Ajsnoutious sd[ay ubIsap {[e1940 19119q [ pue Ay e
alow'bulaes-asedssresyun Al ddns1amod 4 T 9SAYI ST ], "AL0)DB] UMO INO Ul IPBUL SISULIOJSUET]
[BPIOI0) 3ABY Bulu ‘afuer jusund mo asudwos yowym suun Lddns tamod uaAl[e syl JO

LY A dg1 +d66 99 LH 8uo 10] preog Sununop 99d

LYA dg1 +dgL 9XH auo 10 preog Sununojy 9g

Papn[aUl SI0109UU0) LY A 6513 + 09°013c2*s 99X H

papndur SIOWAUUOYD YA va + mem ouowr @ym

‘4P¢ — ZHJ001 01 "D°d — @suodsax Aouanbax g :pAuip0g

— d/OVUTeIAL ' AWNNT — /0 adR], "AUIQ0 | SI2W3C [TY A AWE]-1
d[qeId3[es — JMA CAWE- ‘1d "Dey - Ajapisuag synduj
"1S00q Pue IND gpz[+ aplaoid sindId [0NuUo)) auo], aANdY
W QX 0Z2X06 — 99AH 'WW OpX(0ZXGy — 9XH — S92IS
‘MO[3( SE [(B[leAR 9T€ SPIRO] BUIUNO

‘pPaplaoid are suononnsur A[quissse [[nJ ‘Airejod Huoim pue
UNDIIO poys isurebe pajoslold sre sdure-axd 9gg9xH pue giH
Juswrdmba InoA urory uononpoidar aiqissod is8q ay) 196 0}
aoueYd nod BuIAlh 'Yy 10419 PUR 1TISON Nion sdure-1aamod
d'I'l e yiam siquedurod Huteq 1rayl amsus HBulfis pue
sonsusloereyd pasordull I8y, ‘SIMPOUI OIpNE PIdUBAPE
JO 26uRI 5,41 O1 Mau wiv (09181S) §XH Pue (ouow) gXH

SdINY-Jdd MIN



EDITOR
F. E. BENNETT

ASSISTANT EDITOR
B. W. TERRELL B.Sc.

PRODUCTION EDITOR
D. G. BARRINGTON

TECHNICAL SUB-EDITOR
S. E. DOLLIN B.Sc.

ART EDITOR
R. F. PALMER

ASSISTANT ART EDITOR
P. A. LOATES

TECHNICAL ILLUSTRATOR
D. J. GOODING

EDITORIAL OFFICES

Kings Reach Tower,
Stamford Street,
London SEt LS
Phone: 01-261 6873

ADVERTISEMENT MANAGER

R. SMITH
Phone: 01-261 6671

REPRESENTATIVE

R. WILLETT
Phone: 01-261 6865

CLASSIFIED MANAGER

C. R. BROWN
Phone: 01-261 6762

MAKE-UP AND COPY
DEPARTMENT

Phone 01-261 6615

ADVERTISEMENT OFFICES

Kings Reach Tower
Stamford Street,
London SEt OLS

Projects... Theory ...

and Popular Features ...

The distinction between electronics
and electrics is not always clearly
understood. And puzzlement amongst
the non-technical may well increase
rather than diminish in the future as
these two closely related technologies
become more intertwined. For in-
stance, we already have domestic elec-
trical appliances with electronic con-
trols.

To warrant the description “elec-
tronic” a circuit or piece of equip-
ment must depend upon semiconduc-
tors or (more rarely today) valves,
for its prime function. So an electric
toaster remains an electric toaster re-
gardless of the fact that it incor-
porates a microchip controller.

A simple example of electrics and
electronics working together is the
control of ﬁlament lamps by an elec-
tronic timer-switch. A project of this
kind is presented this month in the
form of a Tree Lights Flasher. This
device has several advantages over
the conventional bi-metal strip type
of circuit breaker.

For low level illumination, the elec-
tric filament lamp has its electronic
rivals. Solid state optoelectronic
devices such as 7-segment displays,
light emitting diodes and liquid
crystal displays are very familiar.

It is thus possible to make a small-
scale lighting display that is entirely
electronic. Indeed we can see a new
art form emerging with the wider use
of leds to give a special kind of
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lustre to petite models or ornaments.
Our Table Decoration is an example.
This design simulates a miniature
tree as an appropriate feature for
Christmas time. But given the circuit,
any constructor can use his own ideas
to create an alternative model for
embellishment with the le.d.s. o

It is wise to have a game or two up
one’s sleeve around Christmas time to
amuse the youngsters, and others.
Childhood memories are likely to be
evoked by our electronic version of
the old Stone-Paper-Scissors Game.

Then there is Live Wire. Being
essentially electrical (but with elec
tronic trimmings!), this game ob-
viously cannot have an equally long
ancestry; although, who knows, a
primitive form may have provided in-

" cidental amusement for Dr Gilbert,

Michael Faraday or some other
pioneer during their experiments
with this new mysterious force.

We hope some of these projects
will play a part in your Christmas.
You have four weeks, but don’t
delay.

Tt

Our january issue will be published on Friday, December 19. See page 807 for details.

Readers’ Enquiries

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

stamped self-addressed envelope.

We cannot undertake to engage in discussions on the telephone.

Component Supplies

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

All reasonabi

are taken to ensure that the advice and data given to

readers are roliablo We cannot however guarantee it, and we cannot accept iegal re-
sponsiblility for it. Prices quoted are those current as we go to press.
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THIS game was designed primarily
for amusement at family gather-
ings, and parties as something to
amuse the children but was found to
be just as popular with the adults.
It could provide entertainment during
the forthcoming festive season and
perhaps even a Christmas present
when ready built or as a kit of parts
for the electronic constructor.

NINE LIVES

The idea of moving an eye along a
wire from one end to the other trying
to avoid the two making contact is
not new; however, the “nine lives”
addition here is believed to be origi-
nal. Each touch of the “eye” on the
wire sounds a buzzer for a short
period and advances a counter one
step. This is seen on a string of le.d.s
on the top panel.

On reaching the last position, your
“ninth life” has been used and the
game is over. This is signified by the
buzzer remaining on until the unit is
reset. This is done by moving the eye
back to the start position, ready for
another attempt.

The unit is powered by a PP3
battery which should have a reason-
ably long life with moderate use. If

780

prolonged use is envisaged such as at
a féte or exhibition a battery elimina-
tor should be considered for reasons of
economy and convenience. This would
involve the fitting of a suitable socket
to the case to suit the eliminator plug,
the former connecting directly in
place of the battery clip.

Besides its obvious entertainment
value, this game could also have a
more serious application in gauging
a person’s co-ordination, i.e. the bi-
directional link through the brain be-
tween hand and eye.

CIRCUIT DESCRIPTION

The full circuit diagram of the Live
Wire is shown in Fig. 1. IC1 is a 555
timer i.c. connected here as a mono-
stable mulfivibrator. When pin 2 is
grounded, i.e. connected to the 0V
rail, even for only an instant, the out-
put at pin 3 goes from 0V to +9V for
a period determined by the values of
R1 and Cl. After this time it returns
to OV. This time has been set to be
about half a second. Pin 2 is grounded
when the eye touches the wire.

While the monostable output is
high, TR1 is turned on which places
almost the supply voltage across WD1,
a solid state buzzer. This emits a tone

IVG
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for as long as the supply is main-
tained.

The rising and falling of pin 3 level
is equivalent to a pulse and this is
fed to the clock input of decade
counter IC2, Each clock pulse is
counted and causes the outputs to
switch on the appropriate le.d. Thus
each time the eye touches the line,
the buzzer sounds for a short time and
the count is advanced by one.

END OF GAME '

This action continues up to the last
le.d. position, but when this turns
on, the high level at pin 11 is coupled
to the clock enable, pin 13. While this
is low, counting occurs, but when
made high, the counting is inhibited.
Thus the last position lights and stays
alight. Further eye-to-wire contact has
no effect.

This high at pin 11 reaches TR1 via
buffer R4 and D2, and causes the
alarm to sound until reset. Resetting is
accomplished by returning the eye to
the start end touching it on the phono
socket mounted there for this pur-
pose. This takes the reset, pin 15, high,
which returns the counter to the
READY condition, D3 alight.
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Resistor R2 straps IC1 trigger, pin
2, to the positive supply rail making
it immune to false triggering from
noise spikes etc. R3 affords similar
immunity to IC2 reset pin.

o B g '

CIRCUIT BOARD

Most of the components were
mounted on a small piece of 0-1 inch
matrix stripboard size 18 strips X 30
holes.

As a precaution, IC2, because it is

COMPONENTS S8

Resistors
R1  220kQ R4 10k
R2  4-7TkQ R6 1k
R3  10kQ R6  10kQ
All £ watt carbon 4 5%

Capacitor
C1  2uF 6V elect.

Semiconductors
D1,D2  1N4148 small signal silicon diode (2 off)
D3-D12  TIL220 red l.e.d. (10 off)

Yok
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TR1 BC107 siticon npn
IC1 555 timer i.c.
I1C2 CD4017 CMOS decade counterjdlvider

Miscellaneous

WD1 9V solid state alarm
B1 PP3 9V
S1 on/off toggle

Stripboard 0-1 inch matrix size 18 strips x 30 holes; 16-pin d.i.l. i.c. s6cket:
battery clips for B1; coathanger wire; mounting clips for l.e.d.s (10 sets)—
optional; flexible wire and paper clip for eye and lead; case, Verobox type 202-

a cmos device, was mounted in a d.i.l.
socket to avoid contact with the
soldering iron. This is not essential,
but advised. Begin by making the
necessary breaks on the underside of
the board as shown in Fig. 2 includ-
ing the two board fixing holes. Mount
the i.c. socket(s), link wires and other
components as shown. Attach sufficient
lengths miniature stranded cable to
reach the case mounted components
when assembled.

The wire leading to the eye should
be the extra-flexible type to be found
on test leads as this is very light and

21030K or similar.

durable and will not break as easily
as ordinary stranded wiring.

The solid state alarm in the proto-
type was attached to the circuit board
by means of self adhesive foam pads
which the author found to be
adequate. Insufficient space is avail-
able on the existing board layout to
use screw fixings for this. Alter-
natively, the device can be mounted
directly to the case by whatever
means desired.

PANEL COMPONENTS

The next stage is to drill the fixing
holes for the panel mounted com-
ponents. Retaining clips or glue for
the le.d.s on the top panel were not
found to be necessary as the holes
for these were drilled to be tight and
friction held. The exact size of the
drill will vary according to le.d.s
obtained. Alternatively clips or glue
may be used. Drill two holes in the

Fig. 1. The complete circuit diagram for the Live Wire Game.
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Live Wiré Game »
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Photograph above shows an ex-
ternal view of the game. The
shape of the wire and loop and
also SK1 can be clearly seen.
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Fig. 2. Shows the layout of the components on the
topside of the stripboard, breaks to be made on the
underside and complete interwiring.
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The completed prototype prior to the case being screwed together.

case a distance apart to suit the
parallel ends of the “Wire” shape. In
the grototype this was made from
coathanger wire, bent to resemble a
Christmas Tree so as to be topical at
this time of year.

A phono socket was found to be a
convenient method for bringing the
reset connection to the front panel
around the Wire at the start end,
the earth tag being used for this pur-
pose. A screw type terminal block was
found to be a suitable clamp for the
Wire shap2 and was mounted to the
case side via threaded spacers. Short
lengths of sleeving cover the ends of
the Wire to provide non-active or safe
regions at the start and finish.

Fit the board to the case and the
Wire to the terminal block and then
this to the case, not forgetting the
connection to be earth tag on the
phono socket.

With all the le.d.s fixed in position
and their cathodes (k) aligned, a bus-
bar can be soldered to the array as
seen in Fig. 2 followed by the appro-
priate lead from the board to each of
the led. anodes. Fix the on-off
switch in position and connect to the
remaining battery lead and complete
the interwiring as shown. A knot was
tied on the external lead prior to pass-
ing through a small hole in the case
end. This is in order in this low volt-
age wire and prevents any stress at its
soldered location on the board.

The eye was constructed from a
paper clip formed with a .pair of
pliers, see Fig. 2. The eye diameter
was made slightly larger than the
phono socket and this was found to be
a suitable size for the Wire tree
made from a metal coathanger as
mentioned earlier. A piece of coloured
tape over the solder connection of the
paper clip/lead enhances the appear-
ance and provide$ a suitable handle
for the eye.

It only remains to fit the battery
and label the unit as shown in the
photographs. A self-adhesive foam pad
was used to secure the battery to the
case.

PLAYING THE GAME

The object of the game is to move
the eye from start to finish without
touching the Wire. Each touch will be
recorded and signalled by the buzzer
sounding for a short time and an l.e.d.
illuminating respectively. The number
of touches is read from the numeral
above the le.d. position as shown in
the photographs. On the ninth how-
ever, the last le.d., labelled camE
OVER, remains lit and the buzzer
sounds until reset; the latter occurs
when the eye touches the phono
socket, or the unit is switched off. Y

23
AR,

é 66 43242 =

LIVE WIRE

JACK PLUG & FANMIWLY...

BY DOUG BAKER

PLUG, T HEAR YOU’VE BEEN WORKING ON
ELECTRONIC PROJECTS DURING WORKING
HOURS AND I WILL NOT HAVE YOU MIXING |

SORRY, SIR,

IT WON'T HAPPEN AGAIN.
FROM NOW ON T’LL CONCENTRATE ON

BUSINESS AND PLEASURE. |

T e =

z PLEASURE. )
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Tms LAMP FLASHER has been speci-
ally designed for use in conjunc-
tion with a standard set of Christmas
lights. This unit flashes the lights
repeatedly at any desired interval,
ranging from approximately five times
per second to roughly twice a minute.

Featured in this simple design is
a Dbypass switch which will, if
required, override the Flasher and
cause the Christmas lights to be con-
tinuously illuminated.

At this stage no doubt some readers
will be wondering what value a unit
like this can have when sets of flash-
ing lights are of course already avail-
able on the open market. This is a
valid comment, and the answer lies
in the fact that the flashing rate of
this unit is variable, therefore almost
any effect can be obtained, according
to your own tastes and requirements.

Furthermore, the bypass switch
enables you to revert to continuous
illumination should you wish to do so.

Unlike several previous circuits,
this design is fully solid state. There
are no clicking or clattering relays—
instead a thyristor is used, resulting
in totally silent and reliable operation.

CIRCUIT DESCRIPTION

The circuit diagram of the Tree
Lights Flasher is seen in Fig. 1. The
heart of the design is ICl, a 555
timer i.c. connected as a standard
astable multivibrator.

An astable is a circuit which, in
effect, produces a steady stream of
‘square waves on its own accord, with-
out the need for a triggering signal.

Here the frequency of the square
waves is determined by VRla and
VR1b, plus capacitor C2. Resistors R4

" LIGHTS

and R5 are included as a precaution
and they also set the maximum fre-
quency of operation. Note that VR1
is a dual-ganged potentiometer.

FREQUENCY

With the values of components
shown, the frequency can in theory
be varied from about 4 cycles per
minute (0-06Hz) to about 6 cycles
per second (6Hz). In practice how-
ever, components have manufactur-
ing tolerances, so that values slightly

-adrift from the theoretical figures

may actually be generated.

The output square wave at pin 3
drives the gate terminal of CSR1
through attenuator R1 and R2. This is
a thyristor which completes the mains
voltage circuit to the Christmas
lights, causing them to flash in sym-
pathy with the square wave.

The le.d. D3 acts as a “repeater”
pilot light on the control unit. The
bypass switch S1 will, when closed,
present a continuous signal to the
thyristor gate. The Christmas lights
will then illuminate continuously.
The presence of D4 ensures that the
i.c. will not be damaged by current
sinking into the output pin of IC1
when S1 is closed.

THYRISTOR

One thing to note is that the
thyristor conducts in only one direc-
tion. The effect of this is that one
half of the mains a.c. cycle is lost
as the thyristor will block current in
one direction. This is deliberate. In
general it is thought that this will
increase the life of the bulbs in the
chain.

BY A.R.WINSTANLEY

~ TREE

H
i
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The power for the i.c. oscillator is
derived from a standard full-wave
arrangement, in which mains voltage
is stepped down by T1, rectified by
D1 and 2 and then smoothed by C1
to produce a d.c. output of about 9V.

In -this design, no part of the cir-
cuit must be earthed. Only a live and
neutral ioput is needed and no earth
will be reguired.

CASE
The housing used for the prototype

of this project is a standard all-
plastic Verobox type 202-2103G,
measuring 188X 110 X60mm. A metal
or part-metal case should not be used.

The components themselves are
mounted upon a 75X50mm printed
circuit board, see Fig. 2. A glass-fibre
p.c.b. is preferred since this has
much greater strength than s.r.b.p.

There is a mixture of both low d.c.
and mains a.c. voltages on the board,
and so if you etch your own p.cb.,
take extreme care as errars or flaws
could have unexpected and dangerous
results to say the least.

Solder all the components onto the
p.c.b. as shown. The mmjority of parts
are pclarity sensitive so insert them
the right way round. Use an 8-pin
d.i.l. socket to carry ICl. Do not for-
get to soldar in the small link wire.
This can be made from 22 sw.g.
tinned copper wire.

On one edge of the box are
mounted the le.d. D3 (use a panel

Fig. 1. Complete circuit diagram of the Tree Lights Flasher.

COMPONENTS S22

Resistors
R1  680Q
R2 100Q
R3  560Q
R4 4-7kQ [
RS  4-7kQ g

| ;
All $W carbon + 5% £11'00

excluding case

L

Capacitors
C1  1000u4F 16V elect. axial mounting
C2 15uF 16V elect. axial mounting

Semiconductors
IC1  NE555 timer i.c.
CSR1 C106D 400V 4 A thyristor
D1,2 1N4001 50V 1A silicon rectifier diode (2 off)
D3 TIL209 red l.e.d.
D4 1N4001 50V 1 A silicon rectifier diode

Miscellaneous

VR1 470kQ lin. dual ganged potentiometer

T1  mains primary, 6-0-6V 100m A secondary -
S1  single pole, push-on, push-off switch

FS1 1A 1{ inch cartridge fuse and panel mounting hoider.
Case, 188 x 110 x 60mm, Verobox 65-2522K or similar; printed circuit board,
75 X 50mm; four-way 5A screw terminal block; 8-pin d.il. socket for IC1;
panel clip for D3; knob; 4B A and 6B A nylon nuts and bolts; twin core 3A mains
cable; 3A cable and light gauge wire for internal connections; grommets (2 off).

Shsp
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clip), the bypass switch and the dual
potentiometer, which should be fitted
with an all-plastic knob.

The other end carries the panel-
mounting fuseholder (which should
be of an approved safety type) and
the cable inlet. The mains input cable
should pass through a grommet in
the case and be fitted with a cable
retaining clip so that it will not pull
out.

CHRISTMAS LIGHTS B

Connections to the Christmas lights
are made at a four-way terminal
block. The flex from the lights passes
through a grommeted hole adjacent

to the fuseholder to the appropriate
terminals on the block. The terminal

" block also carries further connections

for the transformer as illustrated.

The interwiring diagram is shown
in Fig. 2 and this is largely self-
explanatory. Do not overlook the
subsidiary interwiring between the
tags of VR1. Use Veropins on the
p.cb. where flying leads are taken
off. Make sure that all mains wiring
is of an adequate rating. The mini-
mum should be 3A.

All fittings must be bolted down
with non-conducting nylon hardware.
Do not overtighten the nylon nuts
because it is quite easy to strip the
threads.
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TREE LIGHTS FLASHER
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Fig. 2. Circuit board layout and interwiring details. Note that the lights are attached directly to the terminal block. Their
cable should be secured inside the case once it has been connected up. If an alternative case is used, this must be an all

plastic type.
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The completed unit with the lid removed. The circuit board and associated components
can be seen quite clearly. At this stage the lights have not yet been attached.

Should you wish to letter the case,
do this btefore any parts are fitted
down onte the box. Use rub-down dry
transfer lettering, and then carefully
apply a couple of coats of protective
lacquer.

SETTING UP

With construction complete,
thoroughly check out all the wiring.
Do not connect up the Christmas
lights yet, but set VR1 fully clock-
wise for maximum speed.

Plug the unit into the mains and
switch on. The pilot le.d. should be
flashing rapidly. If it is continuously
alight then check whether S1 has
been closed.

Rotating VR1 gradually anti-clock-
wise should reduce the speed of the
flashing. If this is so then completely
unplug the unit and then feed the flex
from the lights through the hole in
the case, secure the cable and then
connect it to the output terminals of
the terminal block. Close up the case
and then switch on.

The Christmas lights should be
flashing at a speed determined by
VRI1. A slight flickering may just be
detectable in some cases. This is
unavoidable and is caused by the
rectifying action of the thyristor.

The range of speeds available on
individual models may not suit the
constructor. By replacing C2 it is pos-
sible to adjust the general frequency
range. Increasing C2 will slow down
the flasher, and vice versa. The capaci-
tor value should lie between 10 micro-
farads and 47 microfarads, but no
doubt experimentation will produce
the best compromise.

Friendly Dealer
| have, in each of my last two articles,

delivered a small homily on ordering

componentsand hope that my suggestions

have proved useful. Just to wrap up the

ts!':l'bjed for another year | will only add
is.

Your average component dealer is
not in it, as a way to riches, as | have
said previously, if this were so, he would
do bettzr selling fish and chips. He is
in the business because he is an elec-
tronics enthusiast. It therefore follows
that he will help a fellow enthusiast
whenever he is able to do so.

Naturally, it is only fair to confine your
questions mainly to the supply of elec-
tronic components, but if in difficulty
don't hasitate to call in your friendly
component dealer. You will find he is
more helpful than your friendly Bank
Manager and he doesn't pop out of the
bedroom wardrobe and make a pass at
the wife.

| do very occassionally like to mention
our problems, if only to justify why we
cannot always give the service we would
like to. For example, in the last 12
months there has been a growing ten-
dency for our suppliers to put up the

value of the minimum order they will
accept.

For several years, many firms have
been insisting on a minimum order of
£20 to £25, but lately, no doubt due to
pressure from some of their bright ac-
counting boys, they have pushed it up to
£75 and £100. Now the poor old dealer
who wants a dozen knobs, might stretch
a point and go to £20 or £25's worth
but £75 or £100's worth is out of the
question and the nett result is, that
another item disappears from his stock.

| know the accountants can make out a
good case for it but 1 am not yet con-
vinced that it is not a short sighted policy.

Electric Car

We all like to indulge in a little fantasy
sometimes and | like to imagine one day
opening my copy of EVERYDAY ELECTRONICS
and seeing a constructional project for an
Electric Car! | expect by the time that
happens, | shall be driving a medium
sized cloud, or be solely dependent on
wing power.

Perhaps that is being unduly pessi-
mistic, because already in the States
one of the oil companies has developed
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a car that will do 55 miles per hour and
cover 250 miles at a charge. The_running
costs should be pennies and with no
gear box or clutch, the maintenance costs
should be much lower. Within a year the
company hope to be turning out 100
units a week and they estimate the poten-
tial market as being around 230 million!

The L.E.B. were given the job, a few
years ago, of evaluating the Electric
Car, admittedly using the old type of lead
acid battery, and my brother, who is in
communications, had one to try out.
He told me it was quite a fun thing to
drive and there was no worry about starting
on a cold morning or frozen radiators,
the acceleration was unbelievable, in
fact there was only one thing that he
found disconcerting. To reverse you
simply pulled out a small knob on the
dash board and you could go as fast
backwards as forwardsl

Sweeping the Air

| have been doing some research prior
to writing an article, on the radios used
by prisoners of war, in places like Colditz.
| am very fortunate in having a friend in
the Imperial War Museum, but while |
was intrigued at the ingenuity shown
in hiding the illicit receivers (one was
hidden in a false broom head used to
sweep out the compound, another in a
shoe with a false bottom) | was surprised
at the construction.

| thought they would be made out of
old cocoa tins from Red Cross parcels.
Instead, | found they had German valves
and transformers in them, which looks as
though there must have been a little
bribery and corruption taking place.

| feel sure there are many stirring tales
still to be told and in this connection
| am still very short on many details,
so if any of our readers can help me, |
should be most grateful.

787




MANY games are played in school
during break-time (and in class-
time) but one that remains in the
authors mind is called Stone-Paper-
Scissors.

This is played by two people
using hand signs to represent each of
the above articles. A fist denotes
stone, two pointing fingers, scissors,
and an open hand, paper. The idea is
to produce one of these signs at the
same time as your opponent. Paper
will wrap a stone, so paper wins;
stone blunts scissors, so stone wins;
and to complete the ring, scissors cut
paper so scissors win. The first one
to reach five individual wins (a draw
not counting) is the overall victor.

At first it is pure guess-work
attempting to beat your opponent, but
as the game progresses, and informa-
tion is gathered, by both players
regarding their own ‘“play” and that
of their opponent, it becomes a con-
test of the mind.

In the project to be described here,
the hand signs have been replaced by
push-button switches, and a display
panel shows the sign that has been
played and indicates by means of a
lit bulb who has won, or a draw if
this occurs.
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Paper

Scissors Game

BY E.M.LYNDSELL

CIRCUIT DIAGRAM

The circuit diagram of the game is
shown in Fig. 1. As shown the upper
section of player A’s switches are
matrixed in all combinations with the
same sections of player B’s switches.
Only when both players push a switch
do any lamps light up.

The transistors act as electronic
switches that only turn on when two
specific conditions are met. These are
a positive voltage on the base termi-
nal and a negative voltage on its
emitter terminal. For example, if
player A presses S3, a positive volt-

age appears on the base of TR4, TR8
and TR3 via steering diodes D2, D6
and D7 and current limit resistor R1.
If player B now operates switch S5,
the battery negative plate is con-
nected to the emitter of TR4, TRS and
TR6. The only transistor where both
conditions are met is TR4. Con-
sequently, this transistor turns on. Its
collector falls to near battery negative
voltage causing LP4 to light and indi-
cate that player A has won.

Also, when these two switches are
made, the circuit containing LP3 and
LP8 and the battery is completed

Miscellaneous

COMPONENTS “$528:

Resistor

R1  1kQ 4W carbon + 5% See
Semiconductors

D1-D9  1N4148 or similar silicon type (9 off) a

TR1-TR9 BC107 silicon npn (9 off)

page 792

Switches

S51-56

double-pole push-to-make, release-to-break (6 off)

B1 9V type PP3, PP6, PP9, 1289 (2 off)—see text.

LP1,2,3,7.89, 6V 60mA m.e.s. bulbs (6 off)

LP4,56 12V 60mA m.e.s. bulbs (3 off)

Stripboard: 0-1 inch matrix size 18 strips x 30 holes; panel mounting m.e.s.
lampholders (9 off); battery clips to suit B1; 6BA hardware; cases (3 off) see
text; 7-way miniature cable (stranded preferred) length to suit.
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resulting in these lamps lighting up
on the display panel. If either player
for any reason presses two switches
this is immediately detected by two
of his switch status lights coming on
as well as two lamps from LP4, LP5,
and LP6 being lit.

To preduce equal illumination from
all lit lamps, the voltage rating of
the status lamps is half that of the
result lamps. The voltage of the bat-
tery may be varied to suit the bulbs
obtained .and required intensity with
their current rating of course less
than the maximum current capabili-
ties of the transistors, which for the
BC107 is 100mA.

CIRCUIT BOARD

A small piece of stripboard size
0-1 inch matrix, 18 strips by 30 holes
holds all the diodes, transistors and
the resistor. See Fig. 2 for the layout
details and the breaks to be made on
the underside. As most of these com-
ponents are semiconductors, care
should be taken when soldering them
in place as they can be damaged by

the heat from the
soldering iron. The
link wires should
be connected first.
Attach suitable
lengths of lead to
reach the case
mounted com-
ponents.

The case used in
the prototype was
plastic with a
metal lid with
dimensions of 160
X95X50mm, With
the lamp holders
used, there was
little room in the
case after assem-
bly, so these dimen-
sions should be
regarded as the
minimum required.

vt

Shows the completed prototype before final assembly.

LAMPHOLDERS

Prepare the lid to accept the nine
lampholders and fit into position and
interwire as shown in Fig. 2. Next
wire these to the component board.
The two cases for holding the push-
button switches should next be drilled
and the switches fitted and inter-
wired.

Connect a suitable length of 7-way
cable to each bank of switches and
feed the other end into the main case
through a small hole drilled halfway
along the case side near to the base.

Sufficient length of outer sheath
should be removed to allow the wires
to be fitted to the component board
and lampholders when the lid is re-
moved from the case. Cable fixings
are recommended to avoid strain on
the wiring when in use. Finally solder
on the battery connector and fit the
board to the base of the case.

If a plastic case is used no spacers or
insulation need be used between
board and case when the board is
bolted in position. Connect a battery,

Fig. 1. The complete cirtuit diagram for the Stone-Paper-Scissors Game.

sty

LP4 12V 60mA LP5 12V 60mA LP6 12V 60mMA v
h
1
TRI1-TR9
B8C107
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8V 60mA 6V 60mA
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.;Lm
PO | Oy O | Ot
LPt Lp7
S ° c | (R
b b b v conme
TR4 TR5 TR6
s2 e e e s5
ke 4P =t
PO i O . 2 . — | [ —
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O ] ) {
| Eessom s6
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PLAYER A PLAYER B
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Paper
Scissors Game

Stone-

Close-up view of the prototype

component board.

Everyday Electronics, December 1980

ponent board and remote
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sticky tape or adhesive foam sponge
will hold it in place, fit the lid and
the unit is ready to play.

TESTING AND PLAY
First of all label all the switches
and larmps as shown in the photo-

Position and inter-
wiring oftheswitches
in player A's control
box.

graph. Check all of the switch status
lamps by holding down simultaneously
a switch from each player’s box in
the nine different combinations. Check
that the labelling between lamp and
switch agrees. Finally check that the
result lamps give the right answer for

each of the combinations according
to the rules outlined in the opening
paragraphs.

The two players should sit opposite
each other with the unit between
them. Each player should then press
one of their switches not letting their
opponent see which one has been
operated of course. If the win lamp
on your side lights, then you have
won that particular round.

A PP3 battery will provide power
for a moderate length of time with
the current drawn by the lamps since
this is only required for short lengths
of time. For prolonged use, you are
advised to use a more substantial
battery e.g. a PP6 or PP9 or two
4-5V bell batteries connected in
series. A larger case will be required
in these instances. Alternatively, a
socket may be fitted in place of the
battery clips to enable power to be
supplied by a battery eliminator. )Y

O O 0

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

DRILLING TEMPLATE
To assist in drilling holes for component leads in p.c.b.
boards, I use a piece of Perspex about 5mm thick with
holes drilled at spacings suitable for i.c.s and presets.
Positioning of the Perspex over the copper areas is easy
as the p.c.b. pattern can be seen through the Perspex.
During drilling the Perspex is held in place with a
spring clamp.
H. G. Hartog,
Maungarati,
New Zealand

COMPONENT STORAGE

There are various ways of storing components, but tran-
sistors bring a very big problem since, there are a lot of
types and it is rarely found that one has more than five
of the same type. These are often difficult to store and
locate. I thought that small cases would solve the problem
so that the transistors could be stored in drawers or boxes.
In looking for an ideal small case I found that the small
cases of Instamatic camera flashes are ideal. You just
carefully remove the bottom part (which will eventually
form the lid) and then remove the used flashes. This can
be used as a small case.

Pierre Mallia,
Santa Lucia, Malta
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L.E.D. HOLDER

Sometimes l.e.d.s are difficult to mount into a display
panel. This problem can be simply alleviated by using a
rubber grommet as a l.e.d. holder.

The grommet chosen should have an internal diameter
slightly less than that of the l.e.d. and is first mounted in
the panel in the usual way. .

The le.d. can then be pushed through from behind and
is held tightly, The end result gives a pleasing appearance.

David Hall,
Selby, West Yorkshire

SPEAKER CLOTH

Lately when faced with the problem of what to use as
a speaker covering in a small project, I came up with the
following solution.

I purchased a new potato sack and cut out a piece. This
was then glued in place over the aperture in the case and
the speaker glued on top of it.

The end result looked very professional and the sound
escapes quite freely through the tiny holes in the fabric.

R. Mountford,
Shaftesbury, Dorset

CIRCUIT BOARD JOINER
1 have found an inexpensive way of joining two circuit
boards together by using the shells of exhausted ball-
point pens of the disposable type. Start by cutting a slit
down the pen case and then simply slide it along the
sides of the circuit boards and across the join to hold

them together.
Irwan Owen (aged 14),
Cobham, Surrey
PEN SHELLS

BOARD A AND BOARD B JOINED TOGETHER
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By Da Barington

Component Buying

Before looking at the first influx of the
new seasons catalogues we should like
to make a couple of points about com-
ponent buying.

The majority of constructors obtain
their components by mail order. There-
fore, the first step should be to obtain at
least three or more catalogues from
different advertisers.

The charge from these varies from a
few pence upwards to approximately
one pound. Sometimes the outlay for
catalogues is redeemable with component
order vouchers.

It is important to study these catalogues
as it will help the constructor to familiarise
himself with components and typical sizes
and values usually stocked. Also, it can
save money in the long run.

When ordering from a catalogue always
foltow any instructions contained therein.
Most contain an order form on which the
stock number, quantity and price should
be entered clearly. To help cut down on
the number of mis-directed parcels
always print name, address and post code
in block capitals.

If an order form is not supplied, always
follow the recommendation given in the
particular Components List contained in
the published article and use types
specified. If in doubt, cut out the list or
better still make an exact copy and send
this to the advertiser, including the title
of the project and issue date it appeared.

Catalogues

We have often used the name of Maplin
when recommending a standard for
components catalogues and a mail
order service par excellence.

For those not in possession of their
latest 280 page components catalogue
(price £1:16 including post and packing)
we strongly recommend you do so. If W.H.
Smiths consider it good enough to sell
through their shops (price £1-00), it
must be better than average.

As a back-up to their catalogue they
issue regular editions of a Newsletter/
Price List. This can contain up to 30 pages
of latest information on prices, new lines
and special bargain offers. To be added
to their mailing list cost only 30p and is
well worth the investment.
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Another catalogue that is a must for
constructors is the Home Radio Compo-
nents catalogue. Their latest edition
contains 80 pages, lists over 2,000 items
and costs £1:00 plus 50p postage and
packaging.

Apart from the usual stocks of standard
items like soldering irons, printed circuit
board kits, semiconductors and cases,
Magenta Electronics latest 52 page
catalogue contains details of complete
kits for many past projects published in
this magazine.

Like most of our advertisers they issue
separate price lists throughout the year.

Copies of the Magenta 1980/81 Cata-
logue can be obtained by sending six 10p
stamps to Magenta Electronics Ltd.,
Dept EE, 98 Calais Road, Burton-on-Trent,
Staffs DE13 OUL.

If it's tools you are looking for, then the
12-page catalogue from  TRl-tronic
Marketing Ltd may prove useful.

This catalogue lists an excellent range
of side-cutters and pliers. For the con-
structor they have put together a "basic
starter'' tool kit in a plastics tool box.
Included in the kit is a soldering iron and
stand. .

Copies of the Electronic Tools and
Equipment Catalogue are available free
from TRI-tronic Marketing Ltd, 75 Albert
Street, Rugby, Warks CV21 2SN.

Coinciding with their move to_larger
premises, the latest components cata-
logue from Ace Mailtronix contains over
1000 stock items.

The catalogue is available now, price
30p, to mail order customers. This charge
is refundable with subsequent orders
over £5—The catalogue is free to
callersl

Note Ace Mailtronix new address is:
Ace Mailtronix Ltd., 3A Commercial
Street, Batley, W. Yorks WF17 5HJ.

Late News

We have just heard that Watford
Electronics are about to launch their
new components catalogue.

This will be a 100 page effort printed
on top quality paper and contain over
6,600 off-the-shelf items. The catalogue
is lavishly illustrated and expected to sell
for approximately 75p, including postage.

CONSTRUCTIONAL PROJECTS

Springline Reverberation Unit

The one project this month that looks
as though it is going to cause most
readers component sourcing difficulties
will be the Springline Reverberation Unit.

The springline module used in this
project is the Maplin XB84F Long Spring
Line. Because of its overall physical
dimension of 432mm long it makes any
suitable commercial case, to house the
circuit board and springline, fairly expen-
sive,

As there seems ample room in the
prototype layout for plenty of space
saving, one possible answer would be to
purchase some aluminium sheet and bend
it to form a U-shape chassis; one side
forming the front panel and the other the
back. The circuit board could be mounted
on the front or back panel.

To complete the case, the chassis can
be surrounded with a wooden (battens)
framework covered with hardboard or
veneered plywood.

When ordering the transistor TR1 be
sure to specify the L in BC184L. The
leadout configuration for the BC184 is in
a different order.

Two Note Door Chime

The next on our list for particular care
when purchasing components is the
Two Note Door Chime.

It is most important that for IC2 the
CD 4011A (without static protection) be
used. The CD4011B is not suitable as the
static protection circuits incorporated in
this i.c. prevent proper operation of the-
tone generators.

We have ascertained that Watford
Electronics are able to supply the
CD401M A,

It is also necessary to use tantalum
capacitors where specified in the circuit
because of their excellent low leakage
factor.

Be .extra careful when handling the
CMOS i.c.s and only insert them in their
sockets when all wiring is completed and
the unit is ready for testing.

1

No Entry Indicator

The firstin our new /.C. Uniboards series
covering simple integrated circuit (i.c.s)
designs is the No Entry Indicator.

Most of the components should be
readily available, but the Hekla rocker
switch S1 would appear to be only listed
by Maplin Electronic Supplies.

Pa(ger-Scissors-Stone Game
nly the push switches called for in
the Stone-Paper-Scissors Game are special
to this project. These are the Castelo
double-pole push-to-make, release-to-
break types stocked by Electrovalue.

Of course, any similar action types may
be used but those listed were chosen for
their price.

Tree Lights Flasher

All components for the Tree Lights
Flasher are standard items and should
be stocked by most component suppliers.

Looking through the advertisement
pages we see that Micro Circuits are
currently oﬁering the C106D thyristor at
a special price of 30p each.

Table Decoration

The integrated circuit used in the
oscillator section, ICI, of the prototype
version of the Table Decoration is the
CD4001 AE. As we have been unable to
try the B series, with static protection, we
strongly recommend that readers purchase
a device with the suffix AE as incorrect
operation of the oscillator may be ex-
perienced with the "'B' devices.

The prototype model used the MM74C-
174, but we have specified the CD40174 as
this appears to be more readily available.

Breadboard Exhibition

If you would like to see some of this
month's, past and future projects in op-
eration, why not pay us a visit at the
Breadboard '80 exhibition.

EveryDAY ELECTRONICS will be exhibiting
on Stands J7 and J8. Amongst our dis-
plays for the future will be an Ultrasonic
Intruder Detector and a Horse Racing
Game. —Come and try your luckl

The Breadboard '80 show is being
held at the Royal Horticultral Halls,
Elverton Street, Westminster, London,
SW1 from 26 to 20 November.
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Tms article describes the construc-
tion of a decoration which uses
an arrangement of le.d.s turning on
and off to provide the -attraction. The
external design can be altered to suit
the artistic taste of the constructor,
as can te some extent, the electronic
sequence. The electronic part of the
project is easy to make, and the
finished product can be effective,
giving the constructor and his family
a novel decoration for the imminent
festive season.

CIRCUIT DESCRIPTION

The sequence of events is such that
the le.d.s turn on progressively in
four groups urtil all are lit. The dis-
play then extinguishes itself for
several seconds after which the le.d.s
start to light again. The circuitry to
achieve this is shown in Fig. 1.

IC2 coatains six bistable flip-flops,
four of which are used to drive the
le.d.s. The operation of the flip-flops
is as follows. Each flip-flop has two
inputs, a data (D) and a clock (CK)
input. When a positive pulse arrives
at the clock, the output goes to the
same state as the data input, e.g. if
the data is at logic 1, then the out-
put will also go to logic 1 when the
next clock pulse arrives.

In this circuit the data input of
each flip-flop is connected to the out-
put of the preceding one, with the ex-

ception of the input of the first flip-
flop in the chain which has its input
strapped to the +ve supply rail via
R4. Thus as each flip-flop turns on, it
provides the logic 1 state to the next

flip-flop data input to turn on with
the following clock pulse.

IC1 contains four cM0S NOR gates.
Two of these gates,ICla,IC1b, are con-
nected as an oscillator to provide the
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Fig. 1. The circuit diagram of the Table Decoration.
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Fig. 3. Means of supporting the circuit
board and paper tree using a hollow
“'tree trunk''.
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Semiconductors

v IC1 CD4001 CMOS Quad dual-
input NOR Gate

IC2 CD40174 CMOS Hex D-type
flip-flop (or MM74C174)

D1 TIL221 0:2 inch green l.e.d.

D2-D4 1\ TI1L220 0-2 inch red

D8-D10 [ l.e.d. (6 off)

D5-D7 1\ TIL223 0-2inch

D11-D13 f yellow l.e.d. (6 off)
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00000000000000000000000000000000000000NO0O Miscellaneous

B1 9V PP3—see text
& : BREAKS IN COPPER STRIPS D1-013 spot S1  on/off miniature toggle
ON UNDERSIDE {TOTAL 18} FLAT, switch
a +

-~ c2
k Stripboard: 0-1 inch matrix 38
strips x 38 holes circular—see

Fig. 2. Top shows ''development'’ of cone drawn half-scale with |.e.d.s positioned text; 14-pin d.il. socket; 16-pin
to give a display half-way round the cone which will appear similar to the display d.il. socket; battery clip or
seen on the front cover. The l.e.d.s should be interconnected using lightweight socket—see text; lightweight
stranded wire for ease of assembly. stranded wire 22 sw.g. tinned

The prototype model used a circular board, sawn and filed to shape. Other copper wire; materials for decora-
model shapes may allow a square or rectangular board to be used. tion.
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clecking pulses. The period of oscilla-
tion is determined by the values of
C2 and R2, The shorter this period,
the faster will be the rate at which
the le.d.s light-up, and also the
sherter the total duration of the dis-
play. The output from the oscillator,
pin 11 IC1, is fed to the clock input
of IC2, pin 9. All six flip-flops of IC2
have a common clock.

IClc, IC1d are connected as a mono-
stable which is used to provide the
timing interval between the display
turning off and starting again. One
input (pin 6) of IClc is connected to
the output of the last flip-flop in the
chain, QI. When this turns on the
monostable produces a positive pulse
at pin 10 which is applied to IClb,
and stops it from oscillating. Also at
this time the output of IClc goes high
and this is applied to the clear pin on
IC2 which resets all the outputs of the
flip-flops to logic 0. This turns off the
display. The values of R3 and Cl
determine this off period. At the end
of the monostable pulse, the oscillator
starts again, and the sequence repeats.

COMPCNENTS

The voltage drop across an le.d.
when illuminated will vary according
to its semiconductor material. In the
prototype, red and green l.e.d.s with
a voltage drop of 2 volts and yellow
ones having a drop of 2-2 volts were
used. Reasonable intensity was pro-
duced with a current of about 3mA.

When using a 9 volt battery, the
output voltage level of each flip-flop
in IC2 is ;ust over 8 volts when supply-
ing a current of about 3mA. This
therefore sets the number of le.d.s
that can be wired in series with each
flip-fiop output to a maximum of four
red or green or three yellow types
with specifications as stated above.
Other varieties are available with dif-
ferent voltage drops so this para-
meter is i nportant.

L.E.D.s

The minimum number of l.e.d.s that
can be connected in series must not
be less than three in the circuit of
Fig. 1 unless a series current limit
resistor is included in its group, other-
wise IC2 may be permanently
damaged.

The number of le.d.s in the total
display may be increased by adding
another group connected to the un-
used flip-flop output (Q2). As well as
this, the number of le.d.s in each
group may be increased by running
the system at a higher voltage bearing
in mind the restrictions regarding out-
put curreat and l.e.d. voltage drops
mentioned earlier. Not more than 1-5
volts shouvld be left to be “dropped”
by flip-flop internal output circuitry.

Decreasing the values of C1 and/or
R3 will decrease the off time of the

An exploded view of the near completed prototype.

le.d.s. However this will also reduce
the battery life. With the values given
the off period was about 10 seconds.

ASSEMBLY

Begin by mounting the sockets
which provide landmarks for the link
wires that should be assembled next
followed by the other components. Pay
attention to capacitor polarities. Do
not attach any flying leads for the
l.e.d.s at this juncture.

The development of the cone is
shown in Fig. 2, This is shown half
scale. The position of the l.e.d.s shown
here will produce a display similar
to that shown in the photographs
when the cone is rolled and glued
together. You will notice that the
display only occupies half the cone
surface area. If you want coverage
over the whole surface more le.d.s
will be required otherwise they will be
too spaced out. More le.d.s may be
added as described earlier.

CONE

It is advised that the l.e.d.s are
assembled and interwired on the “flat”
cone leaving sufficient slack, as shown
in Fig. 2, The external surface of the
cone should of course be decorated
as required before wiring up. Use
lightweight stranded p.v.c. covered
wire. The le.d.s could be glued in
place but this was not found necessary
on the prototype where the mounting
holes were made to be a tight fit.

A lip is formed near the base of
the cone to seat the component board.
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Two strips of the same paper shaped
as shown in Fig. 2 were used for this
and were found to be adequate.

When completely interwired, there
will be four leads remaining to be
connected to the board.

Roll and glue the cone along its
joining flap and when set, connect
the flying leads to the board.

The two wires passing through en-
larged holes in the board to the bat-
tery connection should be connected
next. They should be fed from below
and threaded through the hollow “tree
trunk” as shown in Fig. 3.

The tub used in the model shown
was from the top from an aerosol can,
large enough to accommodate a PP3
battery. Higher capacity batteries may
be used, e.g. PP9, PP6 but would de-
mand a much larger tub. Alternatively
leads could run to a separate battery
housing or a battery eliminator could
be employed. This would require a
suitable socket fitted to the tub in
place of the battery clip.

IN USE

Connect the battery of your choice
and switch on. The four groups of
le.d.s should switch on progressively
one group after the other until all
thirteen are lit. They will all then go
off for about 10 seconds and repeat.

If all is well, the circuit board can
be glued in place at the base of the
cone, fitting up against the lip on
the inside. This will ensure that the
circuit board is perpendicular to the
axis of the cone.

Should the constructor require a
short “off” time and a long “on” time,
then the battery consumption would
probably be unacceptably high, in
which case the unit should be
powered by a 9V battery eliminator.

There are many other possibilities
of designs. The display and electronics
could possibly be fitted into a com-
mercially produced decoration, or a
hanging decoration could be made
with a three-dimensional array of the
le.d.s.

Best effect will be obtained when
the decoration is sited in shadow. Y
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- ENPLAINED

THE integrated circuits used in the
signal frequency and in the inter-
mediate frequency stages of radio re-
ceivers must be able to operate at
much higher frequencies than the
operational amplifiers and audio de-
vices we have already discussed. How-
ever, many suitable devices are avail-
able from most of the large semi-
conductor device manufacturers.

A.M. RECEIVERS

Most a.m. receiver devices have
been designed for use in superhetero-
dyne receivers, but we will first dis-
cuss a unique Ferranti device, the
ZN414, which can be used in very
simple a.m. receivers for local station
listening. This device is especially suit-
able for the beginner; circuits using
it have the advantage that no pre-
liminary adjustments are required.
The device has been designed for use
in the frequency range 150kHz to
3MHz—which includes the whole of
the medium and long wavebands, but
the gain is quite low in the short
wavebands.

SIMPLE CIRCUIT

A very simple circuit using the
ZN414 device to drive an earphone
is shown in Fig. 3.1. The audio out-
put from pin 1 of the ZN414 can
supply only a very small current and
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therefore the earphone used should
have an impedance of not less than
250 ohms or the volume may be in-
adequate. The inductor LI is wound
on a ferrite rod aerial for long or
medium wave reception, A biasing
current passes through R1 and LI to
pin 2 of the ZN414.

PRECAUTIONS

The current required by the ZN414
is only about 0-5mA, but the amplifi-
cation of the circuit is strongly de-
pendent on the power supply voltage.
As the ZN414 provides a gain of
about 4,000 times (72dB), it is im-
portant that the leads to it should
be kept as short as possible and that
the output decoupling capacitor, C3,
should be soldered close to the device.

The earthed side of the tuning capaci-
tor (the moving vanes) should be con-
nected to the junction of R1 and Cl.
Failure to observe these precautions
in any ZN414 circuit may result in
instability.

ZN414 WITH SPEAKER

A more complex ZN414 circuit in-
corporating an I)M386 audo amplifier
to drive a loudspeaker is shown in
Fig. 3.2, The basic ZN414 circuit is
similar to the Fig. 3.1 circuit, but D1,
D2 and R3 form a simple voltage
stabiliser which maintains the voltage
to the ZN414 at about 1-3 to 1-4V.
Other audio amplifiers using either an
integrated circuit or discrete transis-
tors can be employed instead of the
LM386 circuit shown, but the LM386
offers one of the simplest
possible circuits.

R 100k2 T
o E FERRITE AERIAL
= EARPHONE An aerial suitable for the
= 2500) ZN414 circuits is shown in
S e Fig 3.3. Either the medium
1-3—1.5y - or long wave coil is used,
while the coils may be
—_—y u = switched if a two band radio
-rcs ek T’I'BHF receiver is required. The coils

for reception in an earphone.

i oo —

Fig. 3.1. An extremely simple radio receiver

may be fixed with polystyrene
cement The tuning capacitor
should have a value of 150 to
250pF.
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A.M. SUPERHETERODYNE
DEVICES

Integrated circuits designed for use
in superheterodyne a.m. receivers are
necessarily much more complex than
the ZN414, but the high gain and
selectivity of the intermediate stages
of a superheterodyne receiver enables
weak short wave stations to be heard.
One well-known a.m. device for super-

Fig. 3:3. A ZN414 ferrite rod aerial heterodyne receivers is the SGS-
suitakle for m,w. and L.w. reception. ATES TBA651.
it R3 8-2ka1
TPUT
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Fig. 3.2, A ZN414 circuit including a power amplifier for driving a loudspeaker.
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Fig. 3.4. A circuit using the LM3280, LM1820, xA720 or CA3123E devices for a superheterodyne receiver.

Another type of device is available
from various manufacturers as the
RCA CA3123E, the Fairchild pA720
and the National Semiconductor
L.M1820; the last device has now been
replaced by an improved LM3280 de-
vice. All of these have provision for a
signal frequency stage before the
mixer, but other devices such as the
RCA CA3088 and the Siemens TCA440
are for use in circuits where the mixer
is the first stage.

A typical circuit for the LM3280,
L.M1820, CA3123E or the unAT20 is
shown in Fig. 3.4. The signal from the
aerial is fed in pin 12; after amplifica-
tion in the radio frequency stage it
appears at pin 13. The circuit incor-
porating LJ is tuned to the incoming
signal frequency which is then passed
to pin 1 and hence to the mixer, It is
now mixed with an oscillator signal
of a frequency determined by the
resonant frequency of the L6 circuit
so that the frequency appearing at pin
14 (the mixer output) is the difference
between the signal and oscillator fre-
quencies. This difference or inter-
mediate frequency has a constant
value unaffected by tuning and is fed
to the L4 tuned circuit.

The intermediate frequency is
coupled into the L5 circuit and is fed
via pin 7 to the intermediate fre-
quency amplifier of the device. This
provides an output at pin 6 to the out-
put tuned circuit. After demodulation
by the diode DI, the audio output is
obtained.

The output signal from pin 6 is
also coupled via pin 5 to the internal
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automatic gain control circuitry which
keeps the output level at pin 6 fairly
constant by increasing the amplifica-
tion of weak signals; it thus reduces
the effect of fading.

F.M. DEVICES

Incoming f.m. signals have a fre-
quency of the order of 100MHz and
few integrated circuits (such as the
SD6000 and the TDA1062) have been
made available for use at this incom-
ing frequency. Inexperienced construc-
tors are well advised to purchase a
complete front-end, since an extra
centimetre or two of wire at such
frequencies can greatly affect the per-
formance.

A front-end will provide a 10-7MHz
output and it is easy for constructors
to make an integrated circuit inter-
mediate frequency unit to accept the
10-7MHz signal. Quite a number of
devices are available for use at the
10-7MHz frequency. For example, the
Fairchild »A753 is a good 10-7MHz
amplifier and its impedance is
matched to the 330 ohm ceramic
filters for this frequency.

One of the most widely used de-
modulator devices is the CA3089 type,
but this has to some extent been re-
placed by an improved version, the
CA3189.

A high performance CA3189E cir-
cuit is shown in Fig, 3.5. The incoming
signal is amplified by TR1 and TR2
and the four ceramic CSFE filters pro-
vide the selectivity. The signal then
passes to ‘the CA3189 where it is
amplified and demodulated.

The

device

incorporates

many

features, including provision for an
S-meter (signal strength meter) auto-
matic frequency control output, auto-
matic gain control output with the
threshold at which the gain control
becomes effective being controllable

by a variable resistor,

and signal

muting to silence the receiver as one
tunes between stations.

This type of circuit is suitable for
high performance receivers in which
the use of such an integrated circuit
enables a much simpler external cir-
cuit to be made than would be pos-
sible with single transistors.

Unlike the 3189, the 3089 devices do
not have a variable threshold for the

a.g.c. and the bandwidth of the 3089
devices (25MHz) is greater than that
of the 3189 (15MHz), so the 3089 is
more prone to instability if the com-
ponent layout is poor.

The 3189 also has a better muting
circuit which operates when the re-
ceiver is tuned into one of the side-
bands of a signal. The 3189 also em-
ploys lower noise internal Zener
diodes, but otherwise is basically simi-
lar to the 3089. The SGS-ATES
TDA1200 device is very similar to the
3089 products.

All of these devices provide an out-
put with a total harmonic distortion
of about 0-5 per cent when used in
the circuit of Fig. 3.5, but the distor-
tion can be reduced to around 0-1 per
cent if a twin-tuned circuit is employed
between pins 9 and 10. However, an
oscilloscope and wobbulator circuit is
required to align the twin tuned cir-
cuit for minimum distortion.

STEREO DECODERS

The use of modern phase-locked-
loop stereo decoders has greatly sim-
plified the construction and adjust-
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Fig. 3.6. An LM1800 phase locked loofi stereo decoder.” - .,

ment of this type of circuit. The
MC1310 was the first device of this
type, but improved versions (such as
the LMI310E) have emitter follower
outputs which provide low output im-
pedance audio signals.

A circuit using the LM1800 device
is shown in Fig. 3.6; this device in-
corporates a hum rejection circuit in
addition to emitter follower outputs,
but otherwise is like the 1310 types.

The f.m. signal after demodulation
is fed into pin 1 of the LM1800. The
resistor-capacitor networks in the pin
3 and pin 6 circuits provide the de-
emphasis characteristic and the
separate audio outputs are obtained
from pins 4 and 5; these outputs are
each fed to the appropriate amplifier
of the stereo system.

STEREQO RECEPTION

When a 19kHz pilot tone is present
in the stereo signal, this tone causes
the circuit to be switched to the stereo
mode whereupon the light emitting
diode DI is illuminated as a stereo
indicator If the signal becomes weak
so that satisfactory stereo reception is
impossible, the circuit automatically
switches back to the monaural mode
and D1 is extinguished. This improves
the signal-to-noise ratio by some 20dB
and will often provide a satisfactory
monaural signal.

Other stereo decoder devices are
available, such as the RCA CA3090AQ
which requires an inductor, but
operates on the same general prin-
ciples as the circuit of Fig. 3.6. Very
recently an LMI1870 device has been

released by National Semiconductor
which uses the meter ‘drive output
from a 3089 or 3189 device (pin 13)
to reduce noise at the expense of the
stereo separation during weak signal
conditions.

devices which provide outputs of 3A,
SA or 10A, but a low current regulator
device can be used with external
transistors to make a circuit able to
deliver a high output current.

Monolithic regulator devices are
classified into fixed and variable out-
put types. Fixed regulator devices can
be used in very simple circuits to
provide the particular output voltage
for which each device is designed. It is
also possible to obtain other output
voltages from fixed regulator devices.

Variable regulator devices provide
an output voltage which can be varied
by a potentiometer or which can be
varied by altering the values of one
or more fixed resistors. Variable regu-
lators have the advantage that one can
obtain any voltage in a wide range
from a single device so that, if one
has a stock of a few variable regula-
tors, this will be as useful as a much
larger stock of fixed regulator devices
for various output voltages.

An additional advantage of the use
of variable regulator devices is that
their line and load regulation (varia-
tion of the output voltage with change
in the input voltage and in the output
current) is typically some ten times
better than in the case of fixed regula-
tors. In their 1980 linear data book,
National Semiconductor (one of the
largest regulator device manufac-
turers) state that they see a trend to-
wards the wider use of variable regu-
lators instead of fixed device types.

VOLTAGE

1C1 [t ilen /

REGULATORS |. ..,
Integrated cir-|. °
cuit voltage regu- | -

%

Ll 1BA 625 - +
ABORC s C2¢
=0

lators are very
widely used in
many types of
electronic equip-
ment, partly E
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-
H

because they
often offer the
ultimate in sim-
plicity. In addition 5

Fig. 3.7. A simple fixed voliage regulator circuit using
the TBA625 series of devices. * 7 . '.
L R -

R e iy

to providing a
highly stable voltage output, regulator
devices provide an excellent and
simple way of reducing mains hum to
a very low level. For example, some
form of regulator circuit is required
in the varicap tuning supply of f.m.
and television receivers tuned in this
way. In addition, TTL equipment re-
quires 5V regulator circuits.
Regulator devices are readily avail-
able which provide maximum output
currents of 100mA, 500mA and 1A
at any of the following fixed voltages:
5V, 6V, 8V, 8-5V, 12V, 15V, 18V and
24V. The 100mA regulators are mostly
marketed in a circular metal transis-
tor-type package (TO0-39) and plastic
(T0-92), but the higher current types
are packed in plastic-tab or TO-3 cans
for mounting on a heat sink. High
currents can be obtained by using
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FIXED REGULATORS

One well-known series of fixed
regulator devices is the SGS-ATES
TBAG625 series. The TBA625A provides
an output of 5V, the TBA625B 12V
and the TBA625C 15V, whilst the
TBA435 is a similar 8-5V device.
These integrated circuits can be used
in the extremely simple circuit of Fig.
3.7, C2 being necessary to ensure
stability.

This simple circuit provides about
50dB of hum rejection, but the hum
voltage at the output depends on the
value of the input capacitor, C1. The
circuit provides an output current of
over 100mA, but if the output is
accidentally shorted, the output cur-
rent “folds back” to about 35mA. This
reduces the thermal dissipation in the
device.
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This type of circuit has the advan-
tage that if a short develops in the cir-
cuits being fed from the regulator,
the small current of about 35mA
under short circuit conditions is most
unlikely to cause any damage to the
devices being supplied with power.

Similar devices are available for
outputs of up to about 500mA with
fold back current limiting to about
150mA. The plastic encapsulated
TDA1405, TDA1412 and TDA1415 pro-
vide outputs of 5, 12 and 15V respec-
tively and can be fixed to a heat sink
by a single bolt. The quiescent current
of both these types and the 100mA
types is only about 10mA when no out-
put current is taken.

THERMAL SHUTDOWN

Another series of regulator devices
employs thermal shutdown circuitry
instead of fold back current limiting
to prevent excessive thermal dissipa-
tion from damaging the devices. The
Fairchild xA78M12 and the National
Semiconductor LIM78L12 are similar
12V devices which can supply an out-
put of over 100mA and which incor-
porate thermal shutdown circuitry. A
range of devices for other voltages is
available. Further protection is incor-
porated in high current devices to
limit output current to a safe value.

Plastic packaged devices with
thermal shutdown circuitry include
the LM342 series for currents up to
200mA, the 78M and 1.M341 series for
500mA outputs and the 78 and

. |V]: o
IQ._"” o ] '3‘. S

VOLTAGE |
REGULATOR |
(o)

i

- -] OUTPUT CURRENT |
=1Iq + Vo/R?

Fig 39. A simpie current regulator cwcmt
. o | | using a voltaga reguiatm‘ devlce

LM340T series for 1A outputs. All are
available in a wide range of output
voltages.

INCREASING VOLTAGE

The type of circuit shown in Fig.
3.8 can be used with a fixed voltage
regulator to provide an output voltage
higher than that for which the device
is designed. The increase in the out-
put voltage is equal to the voltage
across the resistor R2. This extra volt-
age is equal to the value of R2 multi-
plied by the sum of the quiescent
current I, and the current passing
through RI. If only a small extra
output voltage is needed, RI can be
omitted. It is also possible to replace
R2 with a Zener diode and to omit RI.

As a typical example, if RI has a
value of 430 ohm and R2 is a 250 ohm
variable resistor, the output from a
TBA625A regulator device can be set
to any value between 5V and 9V.
Similarly when RI=1 kilohm, R2=
150 ohms and the regulator is a
TBAG625B, outputs of between 12V and
15V can be obtained. However, the
variation in the output voltage is
generally much smaller with such a
circuit than if a variable regulator de-
vice is employed.

CONSTANT CURRENT

Current regulated circuits can be
conveniently made using voltage regu-
lator devices. Fig. 3.9 shows such a cir-
cuit which delivers a constant output

current which is almost independent of
the input voltage and (within limits)
of the resistance of the circuit to
which the current is fed. The constant
current which flows is equal to Io+
Vo/R1 where V, is the fixed output
voltage of the regulator device used.

DISSIPATION

When using regulator devices, care
must be taken to ensure they do not
become too hot. Even when a device
has internal thermal protection cir-
cuitry, it is wise not to rely on this,
since the chances of the device failing
are much increased if it is allowed to
become so hot that the thermal pro-
tection circuitry shuts down the out-
put current.

The temperature of high current
regulators is controlled by the use of
an adequate heat sink, but circuit
design can also greatly reduce the
problem. If one uses an input voltage
which is only a few volts above the
required output voltage, the power
dissipated in the regulator device will
be much reduced.

The input voltage must always be

somewhat greater than the required
output voltage, or the device will cease
to function correctly. The minimum
difference between the input and out-
put voltages for correct operation is
known as the “dropout” voltage and is
usually in the range 1-2V to 3V.
Next month. /n the final part of our dis-
cussion on linear devices, we will Jook at
variable regulator devices, timers, oscillators
and phase locked loops.

I.C. LEAD-OUT IDENTIFICATION: SUPPLEMENT TO GUIDE TO POPULAR LINEAR I.C.s*

Device Code Device Code Device Code Device Code Device Code
TLO74 X MC3360 {

Op-Amps F.e.t. Op- Amps TLO81 D SL414A g

301A A,J,R 709 IS 351 TLO82 G SL415A g

308 J,R 725 K 353 G TLO84 X TBAB800 h

318 H,P, Y 41 D,MT 355 D TBAS810 h

324 X 747 QU 356 M Mono Power Amps TBA820 i

343 MT 748 A,J,R 357 M LM380 a TDA2006 j

344 J,R 1458 B, L CA3130 F, O LM383 b TDA2030 j

348 X CA3080 E,N CA3140 F,O LM384 a

349 X 3401 \ CA3160 F, 0 LM386 c Stereo Power Amps

358 B, L 3900 v CA3240 U LM388 d LM377N k

ZN459 C 4136 w TLOTM D LM389 e LM378N k

NES531 A, J TCA220 TLO72 G LM390 d LM379N |

* Presented free with the Oclober 1980 issue of Everyday Electronics.
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SPRINGLINE REVERBERATION UNIT

EVERBERATION is the effect pro-
duced when sound waves are
reflected from several surfaces so as
to prolong the original sound. Empty
rooms, halls and theatres all have a
reverberation time which is related
to the surface area of the reflective
surfaces within them.

Artificial reverberation can be used
to create an illusion of enclosed
spaciousness by producing a sound
which is identical to that heard in
large buildings with several square
metres of reflective surfaces, and in-
deed, a source of artificial reverbera-
tion is always a part of modern pro-
duction studio equipment.

Nowadays, artificial reverberation
can be produced by electronic *“delay
lines” and already analogue devices
are available which work on the
bucket brigade principle. However,
tape loop and spring line reverbera-
tion systems are still common.

Although a complete reverberation
unit is expensive, the heart of the
unit, a spring line, can be obtained
for quite modest prices and in a
choice of lengths and the project de-
scribed here shows you how to build
a fairly versatile reverberation sys-
tem based on a commercially avail-
able spring line.
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SPRING LINE

The spring line, when purchased,
comes complete with the trans-
ducers necessary for generating and
detecting the mechanical vibrations of
the spring. The drive coil converts
the signals from the source into
mechanical vibrations. These vibra-
tions travel along the spring and be-
cause they are not completely ab-
sorbed at the far end, they create the
effect of prolonging the signal
applied.

The vibrations are converted back
into electrical signals by the pick-up
coil and these signals now represent
the original sound with reverberation
applied. They have to be mixed to-
gether with the original signal to pro-
duce the desired effect.

The circuitry is responsible for the
generation and detection of the
spring line signal as well as ampli-
fying and mixing the source signals
together. The user of the unit has
control over the depth of reverbera-
tion and the amount of reverberation
mixed with the source signal, and an
output volume control is also pro-
vided to give adjustment of the level
of signal being applied to the suc-
ceeding equipment.

The unit has inputs suitable for a
low impedance microphone or guitar
pick-up, so the unit may be used in
conjunction with other stage equip-
ment. The maximum reverberation
time is dictated by the length of the
spring line and clearly the longer the
spring used then the longer the signal
takes to decay.

CIRCUIT

The circuitry associated with the
spring line is shown in Fig. 1. Low
impedance microphones are con-
nected to SK1 which links the source
signals to a pre-amplifier stage
centred on TR1. This common base
stage has a low input impedance and
amplifies the low voltage signals from
the microphone before subsequent
processing takes place.

The auxiliary input socket SK2 is
wired so that when it is not used, sig-
nals from the microphone pre-ampli-
fier stage are applied to IC1. How-
ever, when SK2 is used contacts are
opened so as to disconnect the micro-
phone stage and signals fed into SK2
are applied directly to amplifier IC1.

A 741 operational amplifier is used
as IC], and indeed for all of the inte-
grated circuits in this project. This i.c.
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Fig. 1. Full circuit diagram of the Springline Reverberation Unit.

is connected as a non-inverting ampli-
fier which has a gain of just under 5,
the gain being determined by the
values of R7 and R8.

Part of the output of IC1 is fed to
the final stage of the unit where it
feeds a direct non-reverberation sig-
nal to the mixer amplifier. The out-
put of IC1 also feeds IC2 which forms
the spring line drive amplifier.

The second i.c., IC2, is wired in the
inverting mode and the setting of VR1
(in association with R9) governs the
gain of the stage, and therefore the
amount of signal applied to the drive
coil of the spring line. Potentiometer
VR1 is designated DpEPTH since as
the control is advanced the more the
spring line is made to vibrate and

produce a greater reverberation
effect.
PICK UP COIL

The spring line pick-up coil con-
verts the vibrations from the spring
into small electrical signals, and IC3,
an op-amp connected in the non-
inverting mode, amplifies the signals
by a factor of about nine. The out-
put of IC3 is the reverberation signal
and it is mixed with the output of
IC1.

The mixture of reverberation and
normal direct signal which is fed to
the final output is governed by the

setting of VR2, designated REVERB
Mix. The mixing of the two signals
takes place in the final stage.

SPRINGLINE
ASSEMBLY >

SPEAKER

HOW IT WORKS

The audio signal is first amplified and then split into two. One path
goes to the spring line unit.

Here the signal is amplified and then turned into mechanical vibrations.
These are transmitted down the spring, picked up and turned back into
electrical signals.

These signals are further ampiified and mixed with the other part of the
audio input straight from the input pre-amp.

The ratio of modified to unmodified signal determines the amount of
reverberation in the final output.
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The final i.c. IC4 is wired as an
inverting summing amplifier the gain
of which is governed by the setting
of VR3 which acts as a volume con-
trol. The output of the reverberation
unit is fed to SK3. Maximum output
is quite large and the impedance is
low, therefore the unit will be suit-
able for most amplifier inputs.

The low current drain enables
batteries to be used and in fact two
are needed to provide the positive
and negative supplies for the op-
amps. The oN/oFF switch is combined
with VR3.

STRIPBOARD

The stripboard layout is based on
the use of small components (see
Fig. 2) and radial type electrolytic
capacitors are used. Radial electro-
lytics have their leadouts from one
end of the can therefore allowing the
can to stand vertically and occupy
less board space.

Construction should start with
making the breaks in the copper
strips on the reverse side of the strip-
board. The components can then be
located and soldered in position start-
ing with the resistors, then the other
passive components and finally the
semiconductors.

Care must be taken here to make
sure that the transistor and i.c.s are
not overheated during soldering. The
use of i.c. sockets would help here.

A full layout of components is
shown in Fig. 2, with the leads to
ancillary and frontpanel components
alphabetically coded. Stripboard pins
are used to connect these ancillary
component leads to the circuit board.
They are not essential but they do
make the process of terminating the
wires a little easier.

POLARITY

When locating the i.c.s, transistor,
and capacitors pay attention to the
polarity of their leads. The 741 op-
amps are eight-pin dual-in-line
devices (d.i.l.) and the end where pin
1 is located is indicated by a depres-
sion in the package. On some devices
pin 1 is marked by means of a re-
cessed dot. The transistor and op-
amp lead-outs are given on the
diagram.

The spring line will have four ter-
minals, two input tags and two out-
put tags, and also a connection to
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Interior view of the unit from behind showing the wiring to the front panel components.

the case of the spring line is avail-
able. One or both sets of tags will
be marked and these should corres-
pond to the drive and pick-up coils.

The drive coil will be labelled
“input” and the pick-up coil will be
marked as “output”. When the spring
line is mounted in the case, it is im-
portant to check to see that the
spring does not touch any object or
surface and that it is free to move.

CASE

A large case was used for the pro-
totype reverberation unit since a long
spring line was used. The case used
in the prototype was a metal one
(Norman Rose type TP7), but if pre-
ferred a wooden one could be used
with a piece of aluminium for the
front panel. In any event the case
chosen should be large enough to
accommodate the spring line used.

RO 2
All W carbon + 5%

Potentiometers
VR1 100kQ log. carbon
VR2 5kQ lin. carbon
VR3/S1

Capacitors
C1  100uF 12V elect. radial
C2 220uF 12V elect. radial
C3  10uF 12V elect. radial
C4  0-1uF polyester
C5 0-1uF polyester
C6 4-TuF 12V elect. radial

Semiconductors
TR1 BC184L npn silicon
Miscellaneous

B1, 2 9V battery, type PP3 (2 off).

COMPONENTS S:*8k

Resistors
R1  18kQ R10  18kQ
R2  4-7kQ R11  12kQ
R3  56kQ R12  18kQ2
R4  12kQ R13  150kQ2 '
RS 1k R14 2-2kQ Al ; ; il A :
R6 47kQ R15 2-2kQ
R7 18kQ R16 18kQ . 16.50
R8 68k - R17  18kQ i } !
TkQ R18 8-2kQ - ‘ .

500k log. carbon with ganged d.p.s.t. switch

IC1-IC4 741 op-amp 8 pin d.i.l. (4 off)

SK1-SK3 0-25 inch mono jack sockets with single break contacts. (3 off)

Spring line 365mm long, Maplin type XB84F or similar; stripboard, 0:1 inch
matrix, 58 holes by 16 strips; case, 440 x 205 X 125mm, metal or wood to suit
(Norman Rose type TP7 or similar); battery connectors (2 off); control knobs
(3 off); interconnecting wire; mounting hardware for circuit board and spring-
line; aluminium strip for battery clip.

excluding case

See

C7  0-1uF polyester page 792
C8  0-1uF polyester

C9  4-7uF 12V elect. radial

C10  4-7uF 12V elect. radial

C11  10uF 12V elect. axial
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OPRINGLINE REVERBERATION UNIT
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Fig. 2. Full board layout and interwiring details. No case is shown as this is determined by the length of the spring line
used therefore the controls need not necessarily be positioned as shown. The batteries are held in place by a piece of
aluminium bent into an S-shaped bracket. This is also not shown.
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Top left shows a close up view of the circuit board. Bottom left shows the inside view of the spring line unit. The spring line drive and
pick-up transducers can be clearly seen. Photograph to the right shows the interior of the unit from the front showing the spring line

mounted in position and associated wiring.

The circuit board is mounted using
stand-offs or paxolin spacers and it
is best to terminate the wires to the
board before it is finally secured.

The batteries, two PP3’s, were
secured using a small piece of alumi-
nium strip which was fashioned to
clamp the batteries. This clamp was
bolted to the case so that the bat-
teries were not able to move. Other
methods could be used but if the unit
is going to receive some rough hand-
ling then the aluminium clamp is
recommended.

The control knobs are fixed to the
spindles of the potentiometers and a
location for the panel lettering can
then be chosen. Letraset transters
were used on the prototype with
some strips of glossed paper to in-
dicate the function of the unit. The
transfers should be sprayed with suit-
able fixative for protection.

ATTENUATOR

The output of the reverberation
unit is variable to a maximum level
of approximately two volts. Since the
output impedance is low this output
will be suitable for a tape recorder,
mixer or a main amplifier. Connect
medium impedance microphones and
guitar pick-ups to SK2 and low im-
pedance microphones to SK1.

These inputs are quite sensitive
because of the low level outputs avail-
able from microphones and guitars,
therefore, it is not possible to con-
nect the output of a tape recorder or
mixer to the reverberation unit with-
out first attenuating the signal. An
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attenuator for use with such equip-
ment is shown in Fig. 3 and this will
reduce a signal of 500mV to a level
suitable for application to the Aaux
input of the reverberation unit.

Two resistors are required for a
mono source and three for a stereo
source. The output of the reverbera-
tion unit is mono only. The com-
ponents required for the attenuator
are shown at the foot of the diagram.

Fig. 3. The construction of a
suitable attentuator lead. Ra and
Rb are 560kQ resistors and Rc is
10k in value. All are W carbon
types. Ra is omitted if the input to
be attenuated is monaural.

This does not include the plug for
the tape recorder or mixer or what-
ever. A suitable plug will have to
be obtained to connect to this equip-
ment.

OPERATION

The operation of the unit will be-
come apparent when used. The DEPTH
control determines how much rever-
beration is produced by the spring.
As the control is advanced the spring
vibrates more. If the control is
advanced too far, and high level
signals are being fed into the unit,
there is the possibility of distortion
appearing at the pick-up coil of the

spring line, which is detected by the
ear as a “twang”’.

The REVERB MIX control determines
the ratio of the reverberation signal
to direct source signal. When the
control is midway along its travel
the output is made to comprise of
half reverberation output to half in-
put signal.

The actual amount of reverberation
is dependent on the setting of the
pEPTH control. If the REVERB MIX con-
trol is turned fully anti-clockwise then
only direct input signal appears in the
output, that is, the input without rever-
beration.

On the other hand, if the mix con-
trol is advanced fully clockwise the
output signal from the reverberation
spring line is fed to the output, this
gives a rather “ghostly” version of the
input signal.

The volume control is also used to
switch on the unit via its ganged
switch and also controls the signal
which appears at the output. The
battery drain is quite small and

should give a few hours continuous
use. When the reverberation unit is
in use it should not be placed on any
surface which vibrates as these vibra-
tions will reach the spring and be
reproduced in the output. pu
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This unit, based on the Doppler
effect, will detect movement in
its vicinity and alert the user
by sounding an audible alarm.
Housed in a single enclosure,
the device includes exit and
entry delays and requires no
external wire loops or switches.

" PHASER SOUND EFFECT
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NO ENTRY INDICATOR

Tms project was designed initially
for photographers carrying out
their own developing in a domestic
darkroom. The unit comprises a small
case which is placed outside the door
of the darkroom; on the case is a small
indicator lamp designated NoO ENTRY
and, by operating a switch within the
da.rkroom the indicator can be made
to flash on and off.

This forms a courteous reminder
that developing is in progress and so
the darkroom should not be entered.
This is a more professional means of
keeping people out than nailing a sign
to the door or locking it altogether!

Other applications however soon
came to mind. By suitably re-lettering
the lamp, the device could be used for

other purposes. For example, in
offices: “Interview in Progress” or
“Engaged”. Anyone who regularly

uses a tape recorder may find this
design useful if the indicator is
designated “Recording in Progress”
or similar. In fact, the device forms
a very simple general purpose signal-
ling system.

Batteries have been chosen to power
the project. This reduces the com-
plexity and cost of construction.

CIRCUIT DESCRIPTION

As with all designs in this series,
a single integrated circuit is used, see
Fig. 1. The heart of the unit is IC1,
a 555 timer chip. It can be made to
perform several functions, including,
in its astable mode, turning a load
(for example, an indicator lamp) on
and off continuously.

When wired as an astable multi-
vibrator (a circuit having no stable
state and so oscillating freely), a
stream of pulses is produced at pin 3,
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the output pin. The frequency, or
number of pulses per second, of the
output waveform is controlled by
three external components, R3, R4
and C2.

Upon initial application of power,
C2 will start to charge up through R3
and R4 until the voltage at pin 6 (the
“threshold pin”) equals

Connected across the output: are
two light-emitting diodes, D1 and D2,
each with a current-limiting resistor.
When the output is high, the led.s
are illuminated, and so the indicators
flash on and off. Small le.d.s were
chosen rather than ordinary light
bulbs in order to improve current
consumption.

One of the indicators is mounted
externally in a separate case and
forms the actual No ENTRY indicator,
whilst the other Le.d. is just a repeater
lamp which reminds the user that the
unit is in operation.

POWER SUPPLY

A 9V rail is derived trom a senes
of dry batteries. In fact six 1-5V HP7
cells are wired in series to provide the
necessary power supply. This ensures
that the device does not flatten the
batteries if used regularly. Occasional
use only of the Indicator means that
a PP3 battery may be employed in-
stead, however.

Capacitor C3 decouples the power
supply. As the batteries start to age
they will become less able to supply
current peaks demanded when the
le.d.s illuminate. The result is that
the supply rail voltage drops as the
current drawn increases; this produces
ripple.

C3 acts as a reservoir which pro-
vides the extra current required to

two-thirds of the supply

internally and force the
capacitor to discharge
through R4 into the
“discharge” terminal,
pin 7. When the volt-
age on this pin has
dropped to one third
supply, C2 will then .
charge up again, and |
then the process re-
peats itself.

The relatively slow
charging and dis-
charging action of the |

voltage. At this point, :'_ . .
the i.c. will switch over | ., o

£

1/

- -
- ey

capacitor is trans-
formed by the i.c. into
a very sharp on-off action at the out-
put, where a stream of square waves
is produced. The square wave when
“high” is almost at 9V and when “low”
about 0V.

FREQUENCY

By adjusting R3, R4 and/or C2, the
frequency of operation can be altered.
Here values have been chosen which
give an “on” time of about 0-5
seconds and an “off” time of roughly
0-2 seconds, implying a frequency of
approximately 1-4Hz. However, the
timing components do have manufac-
turing tolerances, and so this fre-
quency may not be exact. In particu-
lar the tolerance on C2 is quite large.

Fig. 1. Complete circuit diagram of the No Entry Indlcator

maintain stable operation of the
flasher. The Indicator is switched on
and off at S1.

STRIPBOARD

The circuit can be assembled on a
plece of 0-1 inch stripboard measur-
ing 10 strips X 24 holes, see Fig. 2.

Take the stripboard and drill two
6BA clearance holes in the positions
shown. Then make all the breaks (ten
in all) in the copper strips using a
twist drill or a spot face cutting tool.

An 8-pin d.i.l. socket should be used
for IC1, and this should be soldered
into place first of all. Continue by
soldering in the solid jumper wires.
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There are five of various lengths and
they can be made from 22 s.w.g.
tinned copper wire.

Follow on with the miniature resis-
tors and finally the capacitors. The
electrolytic capacitors are polarised
and must be orientated correctly. Fit
IC1 the right way round into the d.i.l.
socket: a notch or dot identifies pin
1 of the i.c.

CASE

The circuit board is encased in a
plastic box of dimensions 120X80X
35mm. On this box are mounted SI,
and also one of the l.e.d.s. The circuit
board is bolted on one side ot the box
using 6BA spacers and hardware.

There is just enough room in the
case to accommodate the 9V (6 X HPT)
battery holder, although if a lower-
capacity PP3 battery is used then
there is ample room inside for this.
Note that a PP6 battery will not fit
within the specified box.

A small matching box is used to
mount the other light-emitting diode.
This box measures 71X49X24mm,
and is connected to the main unit
with twin-core flex of suitable length.

FINISHING OFF

The larger case can be lettered as
pecessary, with the smaller case being
labelled No ENTRY or whatever is re-
quired. Lettering can be applied with

e
B

Resistors
R1,2 5600 (2 off) S€e

R3 82kQ
¢ R4  56kQ
¥ All $W 5% carbon a
5 | Capacitors page 792
C1 0+t uF mylar
I C2 4-7uF 63V elect.
: C3 100uF 10V elect.

Semiconductors
IC1 NEB55V timer i.c., 8-pin d.i.l.
D1,2 TIL2200-2 inch  red l.e.d.
(2 off)

Miscellaneous
S1 Single pole switch, Heklarocker
type or similar.
Verobox 75-2860J, 120 x 80 X
35mm; Verobox 75-1413E,
71 X 49 x 24mm, or similar;
stripboard 10 strips x 24 holes
0-1 inch matrix; 8-pin d.i.l. socket
for IC1; battery clip; 9V HP7
battery holder (see text); clips
for D1 & D2 (2 off); twin-core

flex to suit.
£6

complete

Guidance only
Approx. cost

gt T o
S gt

rub-down dry trans-
fers, and can then
be protected with a
few coats of aero-
sol lacquer.

Thenecessary
interwiring is also
given in Fig. 2;
general - purpose
stranded insulated
wire can be used.
The only point to
watch is that the
l.e.d. indicators are
wired the right
way round, and if
there is a chance
of the le.d. con-
nections shorting
together, 2mm
p.v.c. sleeving can
be employed to
eliminate this pos-
sibility.

No setting up is

Interior view of both boxes showing the main uniton the
left and the smaller box housing D1 on the right.

required, so once
construction is com-
plete, snap on the battery holder and
switch on. Both l.e.d.s should be flash-
ing regularly. If this is so the unit is
finished and ready for use.

INSTALLATION

The smaller case is positioned at
the door (or where required), prefer-
ably where sunlight will not fall onto
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=BREAK IN COPPER STRIP
{TOTAL 10 BREAKS)
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the le.d. Bright light like this may
cancel the flashing effect of the indi-
cator.

The main unit can be located in any
convenient position in the darkroom.
Bear in mind the eventual need to re-
place the batteries, so do not fix the
main unit permanently to the wall, but
preferably leave it on a table top or
in a similar place. g

» -
é}w
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A
Above left. Close-
up view of the top- L
side of the circuit -
board.
-
D2
—FLAT
A K FLAT e
23 24 x| Dt ¥
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Fig. 2. Stripboard
layout of the unit.
Note that D1 is
mounted in a small
plastic box some
distance from the e
main unit.
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SQUAIRE

Last month we dealt with the art of
good soldering. This month we should
like to pass on some guide lines on
the subject of connecting wires.

WIRES

Connecting wires can be divided ipto
roughly four categories: single-strand
bare; single-strand insulated; multi-
strand insulated; and plastics covered
screened containing one or more
insulated strands.

Single strand wire is sized accord-
ing to the standard wire gauge,
s.w.g. (for example, 22 s.w.g.). Multi-
strand is sized according to the num-
ber of strands and the diameter of
each strand (for example, 7/0-2mm).

Screened cable is used where it is
necessary to ‘“shield” one or more
insulated strands from possible radia-
tion or interference sources. The
“shield” takes the form of a woven
wire mesh which surrounds the insu-
lated strands to be screened.

LINK WIRES

Link wires are used on circuit
boards where it is not easy to con-
nect one component to another or to
connect one section of copper strip
to another located some distance away.
Also, link wires are used extensively
to interwire the pins of integrated
circuits.

For link wires on circuit boards use
a fairly stiff tinned copper wire. This
is bare, single-stranded, copper wire
with, in most cases, a special “fluxed”
coating for easy soldering and does
not oxidise easily. It is always a good
idea to rub or scrape the tip of the
wire very lightly with an abrasive,
such as emery cloth, prior to insert-
ing on the board and soldering. The
bending of the link wires is best
accomplished with a pair of long-
nosed pliers.

Available in a vast range of stan-
dard wire gauges (s.w.g.), the wire
was until recently only sold by weight
and came on reels. Now some adver-
tisers, apart from selling reels, offer
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kits of wires in various lengths and
gauges. However, if you can afford
the initial outlay, we have found that
the purchase of reels would appear
to be a better buy.

For the majority of EE projects 22
S.w.g. wire is most suitable.

SLEEVING

If there is any possibility of link
wires contacting with other wires or
components and forming a ‘direct
short circuit” then insulating plastics
sleeving should be used. This is a
thin tube of plastics material which
can be cut to the required length and
slipped over the wire to provide an
electrical isolation from other com-
ponents and wires.

Sleeving comes in a variety of
colours and is often used to form a
colour coding system to help in any
future fault tracing problems. A typi-
cal arrangement would be: brown or
red for positive supply leads; blue,
black or green for negative or zero
“earth” volt lines; and yellow for
short signal leads.

Sleeving is also useful for protect-
ing exposed tags on controls and
switches or where two wires are
joined together. A separate larger
diameter piece of sleeving is cut and
slipped over the connecting lead and
when the lead is soldered in position
the sleeving is simply pushed over the
solder joint or over the soldered tag
SO0 protecting it from any possible
short circuits.

ENAMELLED WIRE

Enamelled wire is single-strand
solid copper wire with a thin coating
of red or brown coloured enamel for
insulation purposes. This is sometimes
used for “linking” purposes, particu-
larly for the dense area, but is
usually used for winding coils and
transformers.

The enamel must be scraped away
with a knife or piece of emery paper
so that the copper is exposed at the
end of the wire. Only the minimum
length required to make the soldered
Jjoint should be exposed.

INTERWIRING LEADS

The constructor has a choice from
two types of interwiring leads for use
from circuit boards to remote mounted

components. These are coloured insu-
lated single strand solid wire and
coloured insulated multistrand wire.

Where there is the likelihood of
vibration or the continuous removal
of the board, as in experimental lay-
outs, from its case multistrand wire
is the best choice for interwiring com-
ponents, This is because multistrand
wire stands up to regular bending
much better than solid wire. It is
more flexible.

The only drawback with multistrand
is that, being very flexible, it has a
tendency to droop onto other com-
ponents and unless tied or fixed be-
comes very untidy and makes it diffi-
cult to trace particular wires.

Multistrand wire is specified by
number of strands and each individual
strand diameter. The most popular
range for EE projects is 7/0-2mm (7
strands each 0-2mm diameter).

The solid single strand wire is much
easier to route around component lay-
outs and, once bent, will usually stay
in position. The use of solid wires
should be avoided where there is the
possibility of vibration or regular
bending of wires as they are prone to
snap off under stress.

RIBBON CABLE

A wire which is coming more and
more into amateur use is the “ribbon”
or “rainbow” cable. This is formed by
a number of different coloured plas-
tic insulated wires bonded togcther to
give a flat ribbon or tape appearance.

Available in single strand or multi-
strand, this wire is ideal for micro-
processor based projects and where a
light emitting diode display matrix is
used.

The cable usually comes in 10 or
20-way lengths to suit or can be split
to any combinations of wires.

MAINS LEADS

Mains cable from equipment is
always of the insulated multistrand
type and colour coded: brown for
live (L) or positive; blue for neutral
(N); green and yellow striped for
earth (E). The live lead to equip-
ment, usually to a mains transformer,
should always be fused via a panel
mounted or chassis mounted fuse-
holder. The rating for the fuse is
given in the components list.

Never pass a mains lead through a
bare lead.in hole in the side of the
case, the results can be disastrous
and highly dangerous.

Never, absolutely never, tie a knot
in mains cable to act as a strain relief
against the inside of the lead-in hole.

The only correct way is to always
fit a rubber grommet where the cable
enters the case and use a cable/strain
relief clamp. Also available on the
market is a combined bush which acts
as a grommet and clamp.
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Marshall's

A. Marshall {(London) Ltd., Kingsgate House,
Kingsgate Place,| London NW6 4TA
Industrial Sales: 01-328 1009

Mail Order: 01-624 8582 24ahr. service

Also retail shops: 325 Edgware Road. London W2
40 Cricklewood Broadway, London NW2. 85 West Regent St.. Glasgow
108A Stokes Croft _Bristol.

We now supply the extremely reliable
and cost conscious LEADER range of

testgear.

SINGLE TRACE OSCILLOSCOPES

LBO 510A 5" 4aMHz 20mV £125.00
LBO 512A 57 10MHz 10mV £170.00
LBO 513A 5" 10MHz 1OmV £215.00
LBO 507A 5" 20MHz 10mV £239.00

DUAL TRACE OSCILLOSCOPES

L8O 308S 3" 20MH; 2mV £419.00
LBO 508A 5 20MHz 10V £229.00
LBO 520A 5" 35MHz 5mv €475 00 e
LNO 514 5" 10MHz 5mV £255.00
T.V./RADIO TEST GEAR

LSG 16  Signal Generator £ 49.00
LSG 231 FM Stereo Signal Generator £169.00
LCG 392U PAL B Pattern Generator £189.00

AUDIO.TEST GEAR

LAG 26  Audio Generator € 60.00

LAG 120A Audio Generator £119.00

LDM 170 Distortion Meter £225 00
39A Wow/Flutter Meter (Din £249.00
39A Wow/Flutter Meter {Din) £299.00
191 Audio Tester £249.00
125 {Low Distortion Audio Generator  £229 00

GENERAL TEST GEAR

LCR 740 LCR Bridge

LTC 906A Yransistor Checker

LVT 72 Fet Transistor Checker
LTC 907 Transistor Checker

LAT 47 Auenuator

LAT 45  Attenuator

LFG 1300 Sweep/Function Generator

AMATEUR RAOIO
LOM 815 DIP Meter
B870A Antenna impedance Meter
880 RF Power Meter
885 SWR/Watt Meter
895 Antenna Coupler
896 Antenna Coupler
897 Antenna Coupler

Please send large SAE for special
catalogue. All prices exclusive
VAT /carriage.

paid.

The new Marshall’s 80/81 catalogue is now
available. A veritable treasure house of
components, test gear, tools, etc. .

Get'a greal

" Marshalls o

Lots of old friends, but also many new products | ces1
including leader test gear, Crimson Hi Fi
Modules, Rechargeable NI Cad batteries and CPR1
chargers (very competitive). More components
including SN74ALS series, new tools etc.
Available by post, UK 75p post paid:

Europe 95p post paid: Rest of world £1.35 post

SINCLAIR INSTRUMENTS
Digital Multimeter
PDM35 £ 34.50
‘“ DM235 £ 5250
o ' DM350 £ 72.50
" ' DM450 £ 99.00
Digital Frequency Meter
PFM200 £ 49.80
Low Power Oscilloscope

deal from SC110 £139.00

. s
' a o

TF200 Frequency Meter
£145.00
TGF105 Pulse Generator

£ 85.00

CRIMSON ELEKTRIK HI FI
MODULES

CE608 Power Am
CE1004 o
CE1008 " "
CE1704 .
CE1708 o o

£20.09
£23.43
£26.30
£33.48
£33.48
Power Unit £19.52
CPS3 o ” £23.52
CPS6 " o £30.00
Pre Amp £32.17
CPR1S Pre-Amp £42.52
All Prices + VAT + postage/
packaging

Don't forget! We also carry an
impressive range of semi- conductors,
passive' components, electro
mechanical components, tools etc.

PROFESSIONAL TOOLS
AT DISCOUNT PRICES

EXAMPLES:—

S.R.B. 18 watt Soldering lron £5-22
Bench Stand with Sponge £5-21
STEADFAST Side Cutters £5-38
STEADFAST Snipe Nose Pliers £4-60
TELPRO Wire Stripper/Cutter £1-97
TELPRO Desolder Pump £6-73
SPIRIG Desolder Braid £0-98

HOME CONSTRUCTORS
TOOL KIT, Model HCK-1.
Includes: SRB Soldering Iron & Stand,
Desolder Bulb, Desolder Braid, Plastic
Tweezers, STEADFAST Side Cutters &
Pliers, Screwgrip Screwdriver, and

125 grams of 18 SWG Solder, all

fitted in a Plastic Toolbox with

two cantilevered trays

IDEAL GIFT AT ONLY £29-60

ALL PRICES INCLUDE
POSTAGE & V.A.T.

Send for free Catalogue.

TRI-tronic Marketing Ltd

9 BADBY LEYS, RUGBY, WARWICKSHIRE CV22 5RB.
Telephone: (0788) 73328.
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DORAM
ELECTRONICS

LTD

Fitzroy House, Market Place,

Swaffham, Norfolk, PE37 7QH. _

to be refunded
with first order

FREE
competition entry

with catalogue REF. Dept. EE

Please send me a copy of your new catalogue

NAME e |
ADDRESS I
[= T e ]

I enclose cheque/ postal order for 40p
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KS140 V.U. INDICATOR. Using 16 L.E.D's, 12 green, 4
red. sensitivity from -1-1:2V, operates from a12-15V D.C.
£9-80 inc VAT

supply uses UAA1T0 I.C.

KS240 3 CHANNEL SOUND TO
LIGHT. 1KW per channel, with bass.
middle & treble controls, Input range
6-70V p.p. with senslitivity control
operates from 240V A.C.

£13-63 inc VAT

KS260 CHASE LIGHT CONTROL UNIT. 3 x 1KW
ougun variable npeed -25-2'5 sec. operates from 240V
uses 3 x 1.C's &3 x triacs £11-22inc VAT

Pt
& y
&
& : %0
042 . €pls
P : Yy
4‘:@“ wia,
»\3& :ESéngEI'A‘IN!IATU REt VdH F/AWM/FI:‘ LTD Ks:llli‘o II‘G aEN 4(?.?0'} O?-I"I'd';‘(gs. Loud- 6\416;
aricap tune speaker output Into or watts at 4
N earphone output 240mV, sensitlvity 1uV, oper- ELECTRONIC KITS OHMS), operates from 8-12V A.C or 8-10V D,C. Ce
ates from 9V D.C. (P 3)2-5mA semlconducton uses 4 x [.C's2 x transistors £11-02Inc VAT
EET/E300 & BC205-G. £5-31 Inc VAT

Ksm MIN:'AhTURE F.M. TRANSMITTER aa;wemgl;
pl rom
D.C. (PP3), .emlconducton 2N708 & BC208-8. Not
Licenceable in U.K £7-37 inc VAT

F
/
/- f»‘“:uu:‘;ﬂ;
| -l iy

i

/
/ £

KS262 10 CHANNEL CHASE LIGHT CONTROL

UNIT 350W per eed, tes from
40V A.C. uses 10 x trlacs 10 x BC208-B 2 x L.C's
£18-63 inc VAT

KS420 DIGITAL VOLTMETER. 3 Dlnll 75 Inch L.E.D
display tanoe- 0-999mV-0-9-99V-0-

2 x CA3162E

from 5v D.C.

8V-0-998V, uses
I.C. & 3 x BC307 samlconducton operates
£19-38 Inc VAT

KS470 SOUND OPERATED
SWITCH. Complete with dynamic
microphone, adjustable sensitivity,
relay- 1 pole change over contracts
- rated at 5 amp, operates from 8-12V
D.C. semiconductors 2 x BC208 &

. 1 x LC, 741, £11-22 inc VAT

UK1f.W WARBLING SIREN, WIRED & TESTED.
Suitable for cars, burglar alarms, fire alarms etc, oper-
ates from 12V D.C-500mA high output 100dB/m,com-
pletely solld state. £12-40 Inc VAT

7 HUGHENDEN ROAD, HASTINGS, SUSSEX, TN34 3TG
Telephone: HASTINGS (0424) 436004

Post & Pncklng SOg_ pov kII
New Range Of Kits

Recelvers, Alarm Devices, Audio Ampn. Osclllators,
Pre-Amps, Digital Alarm Clocks etc. Plastic Cablnets
available for most kits. Send S.A.E. for complete
catalogue. Trade Enguirles Welcomed.

MAINS INTERCOM [ %
@@@E@D NO WIRES

ONLY

£37.99

PER PAIR
+ VAT £5-70

The modern way of instant 2-way communications.
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 omu and
warehouse, in surgery and in homes. P. & P. £1-85
Also F.M. 2 channel “‘touch’ model £49 95 + VAT
£7- 50 + P&P £1-95.

NEW AMERICAN TYPE CRADLE
TELEPHONE AMPLIFIER
\qﬁ f @
+ P &P £1-25

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’*
calls: 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 £1-25.

DOOR ENTRY SYSTEM

No house/busmcss 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 satisfied 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
£59-95 + VAT £9-00 + P&P £1:95. Kit with two
Telephone £69:95 + VAT £10:50 + P&P £2-15
10-day price refund guarantee on all itenis
WEST LONDON DIRECT SUPPLIES (EE10)

s=== 169 KENSINGTON HIGH STREET,
m:.om| LONDON, W8 m

£18.95

+ VAT £2.85

L B ELECTRONIGS

Range of new battery eliminators 6v D.C.
200mA. 95p each, p/p 35p
Astec um1111 E 36 modulators (pull outs).
65p, p/p 25p
SPECIAL OFFER
-5in. LED displays FND 500 full spec. common
cathode. 50p, p/p 25p
FULL SPEC. 5 digit ‘11 inch DIL package.
5 for £1-50, p/p 25p
12p each
10p each

+2in. red LEDs.
TiL209 red.
Tantalum capacitors 4-7uf at 25v.
14 for £1, p/p 25p
2716 Eprom single rail full spec.
£6-95, p/p 25p
7in. Cable Ties 50 for 75p, p/p 25p
HP 5082 4 Digit DIL Displays 1:1 or an inch
(CC) £1-50 each, p/p 25p
CAPACITORS
1600 UF 10 volt 160 UF 25 voit
One dozen of each £1-00, p/p 25p
22 way DIL IC Sockets gold-plated
12p each, p/p 25p, minimum order 10

JUST ARRIVED
Brand new Burroughs 96 keyswitch keyboard
(Clare Pender Reed). £12 each, p/p £1:50
Mini-box fans 80mm x 80mm (approx.),
115v A.C. (brand new). £4-50 each, p/p £1
Selection of digital cassette decks, new and
used, from £28.
Phone for requirements.
OUT OF HOURS TEL. ANSWERING SERVICE
* ALL PRICES INCLUSIVE OF VAT *
* MANY SURPLUS COMPUTER BARGAINS %
% ACCESS & BARCLAYCARD ACCEPTED

L B ELEGTRONICS

11 HERCIES ROAD, HILLINGDON,
MIDDLESEX UB10 9LS
Tel: UXBRIDGE 55399

OPEN MONDAY-SATURDAY. CLOSED ALL DAY
WEDNESDAY.
9.30-6.00 Lunch 1-2.15

ETCH RESIST
TRANSFER KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%in £3-00
with all symbols for direct application to P.C.
board. Individual sheets 30p each. (1) Mixed
Symbols (2) Lines 0:05 (3) Pads (4) Fish
Plates and Connectors (5) 4 Lead and 3 Lead
and Pads (6) DILS (7) BENDS 90° and 130°
(8) 8-10-12 T.0.5. Cans (9) Edge Connectors
0:15 (10) Edge Connectors 0-1 (11) Lines
0-02 (12) Bends 0-02 (13) Quad in Line.

FRONT AND REAR
PANEL TRANSFER
SIGNS

All standard symbols and wording. Over 250
symbols, signs and words. Also available in
reverse for perspex, etc. Choice of colours,
red, blue, black, or white. Size of sheet 12in
x 9in. Price £1-20,

GRAPHIC TRANSFERS
WITH SPACER h
ACCESSORIES

Available also in reverse lettering, colours
red, blue, black or white. Each sheet 12in x
gin contains capitals, lower case and
numerals #in kit or }in kit. £1-20 complete.
State size.

All orders dispatched promptly.
All post paid.

Shop and Trade enquiries welcome
Special Transfers made to order

E. R. NICHOLLS

P.C.B. TRANSFERS
Dept. ET111
46 LOWFIELD ROAD
STOCKPORT, CHESHIRE. 061-480 2179
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Stereo Television

There has been much talk lately of
stereo sound with television. This is
because several Japanese TV stations
are now transmitting two channels of
sound along with their pictures.

Sometimes the two channels are left
and right for stereo music but frequently
they are in different languages. In this
way a film can be transmitted with the
option of a native language soundtrack
or a dubbed language soundtrack. Stu-
dents in Japan use these bilingual tele-
casts to help them learn foreign languages,
expecially English- American.

The electronics firms are also very
enthusiastic about stereo television be-
cause it has given them the chance to
sell a whole new generation of receiversl

Several European countries are also
thinking of starting a stereo TV service.
Sweden and Germany are for instance
well ontheroadtoafullcommercial service.
Almost certainly, however, Europe will
use a different system from Japan.

The Japanese have backed the so-
called f.m~f.m. system and this puts
the second channel of sound on a sub-
carrier which is transmitted piggy-back
on the normal sound channel. In other
words it's similar to the multiplex system
used all over the world to transmit stereo
sound on v.h.f. f.m. radio. In Europe,
however, the stereo televison system is
more likely to rely on two completely
separate sound carriers, each transmitted
on a slightly different frequency.

Simulcast

In Britain there is unlikely to be any
stereo sound, of either system, for many
years yet. The BBC is standardised on a
clever digital system called ‘sound-in-
syncs'' for the distribution of TV picture
and sound signals between transmitters
and studios across the country.

According to this system the TV
sound is converted into digital code and
packed into the video signal waveform,
using the gaps left by the synchroni-
sation pulses. So only a video signal
need be distributed. At the other end of the
distribution link the digital signals are,
of course, “unpacked" from the video

By BARRY FOX

signal and converted back into conven-
tional analogue sound for normal trans-
mission and reception.

Unfortunately, there is only enough
room in the video waveform for a mono
sound signal. So, obviously, a move to
stereo would mean a drastic and expensive
re-think by the BBC. And the last thing
the BBC can afford at the moment is
a drastic and expensive re-think on any-
thing other than absolute essentials.
So, for the foreseeable future at least,
we shall have to make do with
""simulcasts'".

A simulcast is a simultaneous broad-
cast from both TV and radio stations.
The television station transmits the colour
TV programmes with ordinary mono,
single channel sound, and arranges with a
friendly radio station to transmit the
same sound on f.m. radio in stereo.

The BBC quite frequently offers simul-
casts because there is obviously much
less of a bureaucratic hassle in linking
BBC TV with BBC radio than there is in
linking a focal commercial radio station with
a local commercial TV station. Apart
from anything else both the radio and
TV commercial stations have to carry
the same adverts if they are to run a
simulcast. Also it often happens that a
local commercial radio station and local
commercial TV station cover different
areas of listeners. For instance, many
people in London who can receive Thames
and London Weekend TV will not be
able to receive Capital Radio in stereo.

Headphone Viewing

The ideal way to watch a simulcast is
to place the TV set halfway between a
stereo pair of loudspeakers hooked up to
a stereo radio. But this can be terribly
inconvenient and quite often the small
picture looks wrong when stranded
between a widely spread pair of large
loudspeakers.

This is where a pair of good stereo
headphones comes into their own.
You plug the headphones into the output
of your stereo radio receiver and wear
them to hear the stereo sound while
watching the TV screen.

There is, by the way, an interesting
compromise between headphone listening
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and loudspeaker listening—a chair with
loudspeakers built in. The DIY enthusiasts
might like to look at the idea. It isn't
even a new proposal.

Way back in the twenties there were
plans to install cinema seats with a pair
of loudspeakers, one on each side of the
cinema goer's ears. The pictures on
screenwould then seemto beaccompanied
by a binaural surround of sound. Basically,
all you do is clamp a pair of good loud-
speakers one on either side of an arm-
chair so that the sound from the left
loudspeaker goes into your left ear and
the sound from the right-hand ioudspeaker
goes into your right ear. In practice it's
not quite as easy as that. There are
acoustic problems and it isn't all plain
sailing to produce a chair that is both
comfortable to sit in and will reproduce
hi fi sound in glorified headphone fashion.

A couple of years ago a British firm
(Sound Seating Systems of Carshalton,
Surrey) made a very creditable stab at
the problem with the **Nova' chair. The
main disadvantage of this chair was
its high price. It cost, £1,000 plus so
was out of the price range of most people.
But a few well-heeled pop stars are now
relaxing in Nova chairs.

Memory Games

During the summer the Sunday Times
reported some tests carried out in the
USA on training students to remember
strings of random numbers. After 230
hours of training, spread over 20 months,
one student found he could remember up
to 79 digits. Although everyone seemed
very excited over this, similar training
sessions have in fact been going on in
homes all round the world for the last
year or so.

The Philips G7000 Videopac computer
game can be used with a wide range of
solid state cartridges which programme
it to play a large selection of games.
In fact many of the games aren’t really
games at all. Cartridge number 7, for
instance, offers the choice of a series of
mathematical challenges and a memory
test called "Echo'.

For this test four digits appear on the
TV screen and one of them flashes
briefly to the accompaniment of an
identifying audio tone. The screen then
says ''your turn’' and the operator presses
the corresponding number on the key-
board. The screen then flashes two digits
and the operator has to type in the same
two from memory. Then three digits are
flashed.

This goes on and on with the operator
having to memorise an ever lengthening
string of random numbers i.e. just like
those USA tests. You are allowed three
mistakes but after the third mistake the
game is over and the machine has won.

The maximum possible score is 99
different digits committed to memory.
When | borrowed the game for a while a
local 16 year old had soon notched up a
half century of memorized digits.

In the atmosphere of a traditional
school classroom such a strenuous
memory test would be something for
children to fear; but package the same
test as a TV game and it immediately
becomes an entertaining challenge. Elec-
tronics manufacturers found out very
early that it is the kiss of death to label
anything an “educational aid" or "test".
But call the same thing a ""game" and it
will sell like hot cakes.
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Everyday News

LIGHT LINKS FOR TOMORROW'S PHONES

OPEN DAY AT BRITISH TELECOM RESEARCH
LABORATORIES

By the end of the century homes will be “fibred” to
bring a variety of additional services to the telephone

subscriber.

Links between the local exchange and the sub-
scriber’s premises will be glass fibre strands instead of

present day copper wire.

Along these hair thin strands of glass, speech, video
and data signals will be transmitted as pulses of light.

This is suggested by
British Telecom (part of the
Post Office) as a logical and
realistic development from
the optical-fibre communica-
tion systems now entering
service in various parts of
the country in the trunk
routes of the telephone net-
work.

For domestic and business
customers, a low cost
optical f.m. system operat-
ing up to 8 or even 34M bits
is now under active develop-
ment. Gallium arsenide
edge-emitting le.d.s are
likely to be used as optical
power transmitters, rather
than more expensive laser
devices. At the subscribers
premises a simple receiver
incorporating a PIN photo-
diode/f.et preamplifier
would be used.

High Capacity Systems

Further use of optical fibres
is envisaged in high-capacity
systems carrying nearly 4,000
calls per fibre pair for use as
communications “highways”
between cities or under the
sea. For this purpose a data
rate of 280M bits/s is being
studied, with intermediate
repeaters or signal amplifiers
inserted in the fibre at inter-
vals of 30 to 50km. This
represents a considerable
advance on present 140M bit
systems, with repeater spac-
ings of 8km and compares
very well with the 2km
spacings of repeaters in con-
ventional land coaxial cable
links, and with spacings of
about 5km for submarine
cables.

To do this monomode fibre
will be needed, with a band-
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width one hundred times
greater than the best multi-
mode fibre. Also, such sys-
tems will need to operate at
longer wavelengths—1:3 to
1-:6 micrometres instead of
0-85 micrometres—where the
loss can be as little as 0:5d B/
km compared to today’s
3-5dB/km. Lasers will be
made from gallium indium/
arsenide/phosphide, and de-
tectors from gallium/indium/
arsenide.

® All this is the outcome of
research and development at
British Telecom Research
Laboratories, Martlesham
Heath, Suffolk. Optical-fibre
commaunication systems are
just one example of the work
undertaken at this leading
establishment that was
revealed during open days
held in September.

More than 3,000 guests
from Parliament, industry,
the universities, Government
Departments, learned socie-
ties and other research
laboratories had the privilege
of seeing “where more of
tomorrow’s achievements are
now in the making for the
benefit of telephone users at
home and abroad”.

Until the 1970s, the Post
Office Research Station (as it
was formerly) was located at
Dollis Hill London. For half
a century important -work,
including during wartime the
creation of possibly the
world’s first electronic com-
puter for helping the Enigma
decyphering operation, was
performed at Dollis Hill. This
tradition is now being con-
tinued in the large modern
establishment built on a dis-
used RAF Station at Martle-
sham Heath. Here the central
building is a seven-floor
laboratory block, planned to

Checking an "‘optical” fibre with a laser to ensure that any surface micro

cracks, due to strelching, have been coated with a silicon resin.

meet the needs of new tech-
nologies such as digital
switching and transmission,
microelectronics and optical
fibres.

Martlesham employs nearly
1,900 people of whom 850 are
professional engineers or
technologists, and 550 tech-
nically qualified support staff.

Fibre Causes Hustle In 1.C.s

Future developments in
optical-fibre  systems are
dependent upon faster semi-
conductor logic devices for
signal processing. At operat-
ing speeds in excess of 100M
bits silicon has its limitations
and gallium arsenide (Ga
As) is being investigated as
an alternative. New ideas in
circuit design are also being
exploited. For example, Capa-
citive Coupled Logic (C2L)
using GaAs Schottky gate
depletion mode MESFETS
(Post Office patented).

This demonstrates very
well how the requirements of
one advancing technology can
spur on new developments in
another technology.

British Telecom have of
course a long record of
achievements in the field of
semiconductors, notably the
long-life transistors in use in

high capacity submarine
cables, which won the Queen’s
Award for Technology 1972.

The Research Department
is currently engaged in the

development of prototype
fabrication of large scale
i.c.s.

Present designs, which

make extensive use of com-
puter based design aids,
employ a 5V silicon gate
NMos technology and include
a general purpose digital
filter, to be first used in the
SSMF4 signalling receivers
of System X local exchanges.
The filter contains 8,500
transistors in a silicon chip
Smm square.

The development of a 3
micrometre minimum line
width silicon gate Nmos tech-
nology is now nearing com-
pletion and a 5 micrometre
line width 1socMos process is
now being established.

At the laboratories an elec-
tron microscope is used for
dynamic inspection of com-
plex prototype i.cs. By a
strobing action, the operation
of the circuit is slowed down
and changes of potential
throughout the circuit can be
seen by the observer as
changes from dark to light in
the projected image. Thus
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INVESTING

IN THE
HIGHLANDS

GIM is investing £8-5 mil-
lion in expanding its semi-
conductor plant at Glen-
rothes. Nippon Electronics of
Japan has confirmed Living-
ston New Town, Scotland, as
the site for its first European
manufacturing plant.

The NEC’s investment of
£40 million will eventually
employ 800 people. Mean-
while the EEC has granted
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over £3 million in regional
aid to 14 Scottish-based com-
panies, four of them in the
electronics industry.

INMOS Start-up

The British Government-
backed INMOS company is
hoping to start volume pro-
duction of solid-state 16K
memories in the first quarter
of 1981.

Manufacture, however, will
be in the United States in a
new factory at Cheyenne
Mountain, Colorado Springs.
The first INMOS UK factory
will not be completed until
1982 and a possible second
factory in the UK has, as yet,
no start date.

%

¢ “Information Technology

One Minister and one government department should
be responsible for co-ordinating government policies
towards information technology. This is the main
recommendation of a report from the Advisory Council
for Applied Research and Development (ACARD) pub-
lished in September. The report, Information Tech-
nology*, which was produced by a working group
chaired by Sir Robert Clayton, Technical Director of

G.E.C. Limited, describes

information technology as

“perhaps the most important area of application of

microelectronics”.

The report states that hardware is available for all

needs whereas software

is limited by shortage of

people to prepare programmes. Another major prob-
lem is the attitude of people towards computerised
methods. A more favourable climate of public opinion
has to be created to win wide acceptance of the new

technology.

To remedy the shortage of 25,000 to 40,000 people
in the software area, immediate steps must be taken
to train suitable personnel in industry. As a long term
measure, plans must be made to take entrants from a
wide area, and not limited to mathematicians and

scientists.

* Available from HMSO bookshops, price £3-30.

any defects in any part of the
chip are made visible.

Testing Time For
Components

Reliability and Life-Time
Tests of electronic com-
ponents intended for use in
telecommunications equip-
ment is a vitally important
activity at British Telecom
Research Laboratories.

Three particularly interest-
ing physical causes of failure
in i.c.s that are investigated
are: electromigration, where
the movement of aluminium
atoms along a conductor
caused by collisions with the
conducting electrons can
result in voids leading even-
tually to open circuits; dielec-

tric breakdown; and corro-
sion, due to absorbed
moisture on the chip surface.

Stringent tests are per-
formed on plastic encapsu-
lated semiconductors to
ensure a sufficiently high
standard amongst these
cheap mass produced com-
ponents. There is increasing
pressure for their use in tele-
coms and other professional
applications on account of
their greater availability and
low cost.

Thick film hybrid micro-
circuits are extensively used
in telecoms, and because of
the varied technologies in-
volved, special tests have
been devised to assess poten-
tial reliability.
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THE DOLLAR WATCH

Before the British currency was decimalised the coinage
enjoyed a rich vocabulary of slang. The “joey', "tanner"”,
"bob", "half-dollar”, “dollar”’, the "half-quid'’, the “quid".
The dollar was so-called because the exchange rate was of
the order of four US dollars to the British pound sterling
in pre-war days. And, back in 1938, you could buy a service-
able watch for a dollar, that is 25p by today's nomenclature.

The dollar watch was a little miracle of engineering for
the price. About two inches in diameter and a quarter inch
thick it was packed with its “‘works' of mainspring, gear
train, balance wheel with its delicate hairspring, its escape-
ment mechanism. Remove the back and you could see the
wheels go round. It had a loud re-assuring tick and fitted
snugly in the waistcoat pocket.

A real bargain for a dollar. That is until you recall that in
1938 the average wage for a male industrial worker was
£3:45 for a 48-hour week and the ladies averaged only
£1-63 for their 44-hour stint.

Today, following years of inflation, average incomes are
well over 20 times those of 1938. But if we take a factor of
20 as the inflation rate then the dollar watch of 1938 should
now cost a "fiver"’.

In such relative terms the dollar watch is back. For just
under a “fiver’" (£4-95 to be precise) you can now buy the
1980 equivalent. Waistcoats are out of fashion so the package
is designed for wear on the wrist with stainless steel strap
included in the price.

The old clockwork mechanism is gone, so have the dial
and hands. Instead there is a chronometer standard quartz
oscillator “movement” and liquid crystal digital readout
giving the date as well as time. Daily re-winding is supplanted
by a once-a-year change of battery. The comforting audible
tick is replaced by an equally comforting visual on-off flash
of the colon every second.

The dollar watch explains much of what has happened
during the past 40 years. The little miracle of miniature
mechanical engineering is displaced by the even greater
miracle of microminiature electronic engineering. We
have found a better way of making watches. It's a pity that
the ancient craft of the watchmaker is fast disappearing but
nobody can honestly deny that the new product is far
superior for the same price.

An even greater pity is that today's dollar watch is made in
the Far East. But that's just another sign of our changing times.

Brian G. Peck

The Central

Eddystone Radio, with a
long history of making
quality short-wave receivers,
has now moved into the
transmitter business with an
initial contract from the BBC
to build fifty 1kW MF broad-
cast transmitters.

Semi—Growth

Sources in the US say that the world trade recession
will only check, not reverse, semiconductor sales growth.
In 1980, for example, growth will only be 14 per cent.

By 1983, however, industry sales will have risen at a
compound growth rate of 24 per cent. I.C.s still have the
highest growth rate but discretes sales are still growing
but at @ much lower annual rate.

Electricity
Generating Board is looking
at wind-power as a supple-
mentary form of electricity
generation. Early trials would
most likely be on a flat
inland area with a 100kW
generator but a chain of
interlinked 1MW windmill
generators is envisaged.
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SOME TIME ago the author was asked
to help some elderly relatives who
were having some difficulty with their
doorbell. The basic problem was that
of audibility and the solution seemed
to be a strident two-tone door chime
that could if required, be easily
repeated in other areas of the house.

The chime must of course be
reliable and should if possible be
battery operated, with a long battery
life. Various ideas were considered
and finally a simple circuit using two
CMOs integrated circuits was evolved
and it is this circuit that forms the
basis of this project.

CHIME

The chime consists of two cascaded
0-5 second timers controlling two tone
generators whose outputs are com-
bined to drive a simple loudspeaker
output stage. Pressing the door-push
triggers the first timer which turns
on the 800Hz tone generator.

After about 0-5 second the timer
resets disabling the 800Hz tone. The
action of turning the tone generator
off is used to trigger the second timer
which turns on the 400Hz tone
generator, again for about 0-5 second.
When the second timer resets the
400Hz tone is turned off, ending the
chime sequence.

The unit is self-contained and needs
only a suitable door-push to operate
it. Experience shows that it is well
worthwhile investing in a good quality
door-push, especially if it’s situation is
in any way exposed—the contact
plating on cheap switches is very thin
and doesn’t take long to corrode.

Being totally solid state this chime
is triggered by a voltage change which
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means there is little or no contact
wear on the door-push. With electro-
mechanical chimes, on the other hand,
the door-push contacts have to carry
current and arcing can occur because
of the inductance of the electro-
magnet windings when the door push
is released. The resulting contact wear
leads to corrosion and eventual failure.

DUAL MONOSTABLE

The full circuit is shown in Fig. 1.
IC1 is a 4528 cmos dual monostable
connected in cascade to provide the
sequential timing pulses. The timing
components, R2, C1, R3, C2 have been
chosen to give an interval of about
0-5 second. The other i.c., IC2, is a
4011 cmos quad NAND gate arranged

HOW IT WORKS

800HZz

MONOSTABLE

BELL PUSH

BY W.J.KEELEY

as two simple oscillator circuits to
form the tone generators.

The spare input of the first gate in
each oscillator is used as a control
input and is connected to the Q output
of the respective monostable. The
remainder of the circuit is a simple
output stage to drive the loudspeaker.

It may seem a little strange that the
battery is shown permanently con-
nected. This is quite in order as cmos
integrated circuits only draw supply
current when they are actually chang-
ing logic state. Under steady state
conditions the supply current is solely
due to leakage effects and is of the
order of a few microamps.

The best measurement the author
was able to make of the chime steady
state current was 5 to 10 microamps.

OSCILLATOR

200z SPEAKER
MONOSTABLE H AT |

g A bell push is connected via two monostables to two oscillators. L
When the switch is activated, the first monostable comes on and T
switches on the first oscillator. After a short period this resets activating
the second monostable which turns on the second oscillator.

~ After a further short period this also resets and the bell push must be
pressed again to restart the sequence.

a 2 LN

e
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During operation the chime draws
a peak current of about 10mA. Experi-
ence so far, indicates that battery life
for a PP6 is about 12 months. Use of
a smaller battery, such as a PP3 is
not recommended.

CIRCUIT PRINCIPLES

Before considering circuit operation
in detail it is worthwhile looking at
the monostables and tone generators.
The monostables used in the chime
have two trigger inputs, A and B; a
clear input, CD and two outputs, Q
and Q. The logic of the monostable is
such that when triggered the Q output
goes to logic 1 and remains in this
state for a time determined by the
external timing components.

The two trigger inputs are designed
to respond to “edges”, that is they
respond to the rate of change of the
trigger signal rather than the actual
voltage level. Input A is triggered by
positive edges, that is a transition
from logic 0 to logic 1, whilst input
B is triggered by negative edges, or
transitions from logic 1 to logic 0.

RESET

A further input CD, is used to reset
the monostable if it is desired to
terminate the timing sequence. A logic
0 at this input will reset the Q output
to logic 0 and the Q output to logic 1.
One further aspect of the monostables
used in the chime is that they are
retriggerable.

This simply means that a further
trigger signal applied during the
timing period will extend that period.
In our application this is something of
a disadvantage because pressing the
door-push again while the first note of
the chime is sounding will extend the
period of that note.

To overcome this would involve
additional logic and the author feels
that the problem is not sufficiently
serious to warrant increasing the com-
plexity of the circuit.

LINEAR OPERATION

An interesting property of cmos
gates is that they are capable of linear
operation in the region where the out-
put changes logic state. If a resistor
is connected between input and out-
put it is possible to bias the gate so
that it performs as a high gain
amplifier. This principle is used in the
tone generator circuits.

Two NAND gates are cascaded and a
resistor is connected between the mid-
point and an input of the first gate. A
capacitor between this input and the
output of the second gate completes
the circuit. When the control input is
taken to logic 1 both gates go into
their linear region, the second gate
being biased by the output of the first.

The capacitor provides heavy posi-
tive feedback and the circuit functions
as a relaxation oscillator at a fre-
quency determined by the time
constant of the bias resistor and the
feedback capacitor.

COMPLETE CIRCUIT

Finally we can consider the chime
circuit as a whole. Initially the Q
outputs of the monostables, ICla and
IC1b are at logic 0 and the Q outputs
at logic 1. Both tone generators,
IC2a/b and IC2c/d are disabled by
their control inputs being held at logic
0 by the respective monostable Q out-
put.

Input A of monostable 2, IC1Db, is
held at logic 1 by the Q output of
ICla. Monostable 2 is not triggered
because, as explained earlier, input A
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is triggered by a positive transition
rather than a steady logic 1.

Operating the door-push takes input
A of ICla to logic 1 (+9V). The
transition triggers the monostable,
output Q goes to logic 1 and Q to logic
0. The logic 1 at Q enables the 800Hz
tone generator IC2a/b and the output
from this drives the output transistor
via R6. At the end of the timing period
ICla resets and disables the 800Hz
tone generator.

Output Q goes to logic 1 and this
transition triggers IClb via input A.
The 400Hz oscillator IC2c¢/d is enabled
and drives the output stage via R7 to
generate the second note of the chime
sequence.

At this stage in the chime operation
there is no reason why monostable 1
could not be triggered again by
inadvertant operation of the door-
push. This would cause the two chime
notes to be generated simultaneously
giving a rather odd effect, so to pre-
vent mis-operation in this way the Q
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Fig.1. Complete circuit diagram of the Two-Note Door Chime.
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TWO-NOTE DOOR CHIME
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2:5mm

COMPONENTS “$xik

Resistors
R1  10kQ R5 18k
R2 100k R6  68kQ
R3 100k R7  68kQ
R4  8-2kQ

All £ W carbon + 5%

Capacitors See

C1 10uF 16V tantalum bead Sho

C2 10uF 16V tantalum bead

C3 100nF polyester Tal

C4  100nF polyester

page 792

Semiconductors :
IC1  CD4528 CMOS dual resettable monostable
IC2 CD4011 A CMOS quad two-input NAND gate

(see text)
TR1 BC109 npn silicon

Miscellaneous
S1  Single pole bell push
SK1 2-5mm miniature jack socket
SK2 3-5mm miniature jack socket
PL1 2-5mm miniature jack plug
B1 9V PP6 type
LS1 miniature type, eight ohms impedance
T1  miniature transistor output transformer type LT700.
Case, size 183 x 110 x 60mm, Verocase type 202-21031G, or similar; stripboard,
0-1 inch matrix, 35 strips by 45 holes; battery connector; Terry clip to hold £5'50

battery; interconnecting wire; nuts, bolts and spacers to mount circuit board excluding case
and battery clip.

View inside the unit from the side showing battery in position and
loudspeaker wiring.
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output of IClb is connected to the
clear, CD, input of ICla.

During the second chime note this
output is at logic 0 and so holds ICla
in the reset mode preventing trigger-
ing. At the end of the chime sequence
the clear input is restored to logic 1
and normal operation of ICla can
begin when it is next triggered by the
door-push.

STATIC PROTECTION

From a practical point of view the
only specific component requirement
for the door chime is that IC2 must
be the suffix “A” version of the
4011 without static protection. The
static protection circuits on the inputs
of the “B” version prevent the linear
mode of operation which is essential
for proper operation of the tone
generators.

It is also desirable that the timing
capacitors, C1, C2 and the output and
supply decoupling capacitors, C5, C6
be tantalum capacitors to ensure low
leakage current when the chime is
inactive. Take great care with the
integrated circuits and avoid unneces-
sary handling, especially IC2.

CIRCUIT BOARD

Construction is straightforward and
presents no special problems. Work
begins with the component board as
this can be completely assembled and
tested prior to fitting in the chime
case.

Cut the 0-1 inch stripboard to the
overall size given in Fig. 2. An easy
way to cut stripboard is to score along
the adjacent row of holes to cutting
edge using a scriber and straight edge
—do this on both sides of the board.

Grip the required part of the board
firmly on a flat surface such as a table
edge. Gently flex the off-cut until it
breaks cleanly along the score line.
The edge is finished with a file taking
particular care no whiskers of copper
are left to bridge tracks.

Drill the two fixing holes and using
Fig. 2 as a guide, plot and break the
copper track in the positions marked.
Make certain the track is cut cleanly
and all swarf is removed.

The first step in assembly is to fit
the ic. sockets as these provide a
handy reference for locating the other
components. Next come the wire links,
now fit the resistors and capacitors.

Make sure the
correctly polarised.

Some makes of tantalum bead capa-
citors are legended and the positive
lead is usually marked with a “+”.
Other makes are colour coded. Finally
fit the output stage components and
terminal pins. The board is now ready
for checking and testing.

electrolytics are

TESTING

The board should first be checked
very thoroughly for mistakes and bad
joints. Once you are satisfied all is well
a push-button can be temporarily con-
nected. Likewise connect the loud-
speaker and finally wire up the bat-
tery connector lead making certain
that the positive battery lead (red)
is connected to the correct terminal.
Plug the battery in.

It is likely the chime will sound a
partial sequence as the circuit settles
down. Press the test button. The
chime should now sound a complete
two note sequence. If it doesn’t work
disconnect the battery and check the
wiring and assembly again. If nothing
is apparent reconnect the battery and
do some basic fault-finding.

First check that the voltage on the
i.c. supply pins is correct. Next test
the monostables by checking that the
Q output of ICla goes to logic 1 when
the test button is pressed and the the
Q output of IC1b goes high approxi-
mately one second after the button is
operated. The tone generators are best
tested by removing IC1 and tem-
porarily linking the appropriate con-
trol input to the positive supply rail.

CASE

When the chime board has been
tested it can be mounted in the base
section of the cabinet. This is a stan-
dard Vercbox type 202-21031G, size
188 x 110 x 60mm, and features knock-
out keyhole slots in the base for easy
wall mounting. Start by sorting out the
correct mounting slot to use, cut this
out and clean up with a round file. Fit
the battery clip at the opposite end of
the case such that the battery will lie
lengthwise. (See photographs.)

Drill the mounting holes for the
component panel and for the door-
push socket SKI1. Finally comes the
most tricky part of the operation,
cutting the loudspeaker slots in the
case lid. Slots were chosen in prefer-
ence to anything else as they are more
in keeping with the appearance of
the chime.

Mark a 25mm diameter circle in
the position shown in the photographs
on the underside of the lid. Draw a
horizontal diameter across the circle
and mark the positions of the slots.
Draw vertical guide lines for each slot
and drill a 3mm hole at the top of
each slot. Carefully cut down the slots
with an Abrafile in a hacksaw frame
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Inside view of the case showing circuit
board and wiring to sockets and test
push switch.

and finally clean up with a small file.

Available low cost imported small
loudspeakers are not generally pro-
vided with fixing holes and are
intended to be secured in place by
small metal brackets hooked over the
rim. These are rather fiddling to make
and the author would suggest a simple
alternative—epoxy adhesive. Although
crude, this is perfectly satisfactory
provided care is taken to avoid
getting adhesive on the cone.

When the loudspeaker is fixed in
place the chime can be fully assembled
and retested prior to final installation.

INSTALLATION

Installation is straightforward and
as mentioned earlier, battery life
should be of the order of one year in
normal use. The output stage and
battery decoupling circuits were in-
cluded to minimise distortion caused
by unwanted feedback effects due to
the rise in internal resistance of the
battery as it ages.

Change the battery when the chime
note becomes distorted to avoid any
damage due to chemical leakage from
the exhausted battery.

Battery removal is no problem and
maintenance is further aided by con-
necting the door-push to the chime
with a miniature 2-5mm jack socket
and plug.

In the prototype chime a 3-5mm
jack socket was fitted to allow con-
nection of a small extension loud-
speaker in another room. If you do fit
an extra loudspeaker, then the com-
bined impedance of the extension and
internal loudspeakers should not be
less than 8 ohms. To achieve this
you may well have to increase the
impedance of the internal loudspeaker
to 16 ohms.

A test button was also provided on
the unit. Both these facilities are
optional and can be omitted if no

Y

required. X
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RADIO WORLD

TV by Telephone

One reason why the video telephone~—
demonstrated in “Germany well over 40
years ago—has remained a dream rather
than practical reality is that you cannot
send high-quality pictures along a pair
of ordinary telephone wires, at least not
very far, The high-frequency components
of a broadband signal soon get lost and
there are problems of phase and cross-
talk. But | remember in the mid-sixties
seeing demonstrations of a German
equalising unit that allowed a black-and-
white 405-line picture to be sent perhaps
a mile along a good telephone circuit and
come out still looking quite reasonable.

So it was interesting to see at the recent
Open Day at British Telecom (Post Office)
Research centre at Martlesham, Suffolk
some of the work that is still going on in
the fleld of limited-bandwidth real-time
and slow-scan TV systems. These
successfully overcome problems of dis.
tortion and’ crosstalk when used in the
local switched telephone network.

A surprisingly effective 313-line system
with a bandwidth of 1MHz (instead of the
5MHz of the conventional 625-line system)
can be sent more than a mile over standard
telephone circuits without intermediate
repeaters: such systems would allow
local video telephone calls to be made at
very modest charges. A digitally-coded
version of this system has a bit-rate of
2Mbit/s and could be sent for virtually
any distance along the standard pulse-
code-modulation circuits widely used on
urban junction routes: in effect this would
be equivalent to 30 speech circuits com-
pared with the 1,000 speech circuits
needed for a full-bandwidth 5MHz TV
signal.

British Telecom are also looking ser-
iously at a whole range of different "slow-
scan” TV systems in which a series of
high-definition  still pictures can be
sent in times that vary from 2 minutes to
4 seconds per frame. The 4-second rate
(64kbit/s) is equivalent to a speech path
on System X, the new digital telephone
system on which so many hopes of the
British Telecommunications industry are
based.

This useful research has still to answer
one guestion: when you use the telephone
do you war to be seen as well as heard?
Sometimes perhaps, but | suspect not
very often. Another research establish-
ment noticed that people talking together
seldom spend much time watching the
speaker's face.

First catch your frog

For centuries, electromagnetic radiation
or radio waves in the form of lightning
static remained unnoticed and, until a
littte more than a century ago, unsus-
pected. But then, in a remarkably short
time between about 1885 to 1915, a whole
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series of ingenious techniques were
developed to detect radio waves and so
permit the practical realisation of radio-
telegraphy. These included spark-gap
detectors, coherers and magnetic detec-
tors, thin-film and capillary detectors,
thermal detectors, crystal (semiconductor)
detectors and thermionic detectors,

From a recently published book by
Dr Vivian Phillips™ of University College
of Swansea, entitled Farly Radio Wave
Detectors published by Peter Peregrinus
Ltd in association with the Science
Museum, one can learn how scores of
ingenious ideas were developed and
tested successfully, only later to sink into
obscurity. Contrary to commonly accepted
beliefs, the Fleming thermionic diode
and the De Forest audion triode made
little immediate impact on the scene
and the real breakthrough perhaps came
with the very sensitive regenerative
detector based on the triode developed
by Howard Armstrong and others just
before World War |, Dr Phillips, however,
places the "modern era' rather earlier,
about 1910.

It is just as well that some of the ideas
did fade away. For example, Lefeuvre's
“physiological detector" required the
user to find, kill and expose the muscle
nerve of a frog (before rigor mortis set
in}, an idea hardly calculated to appeal
to the modern radio listener.

Arthur Isbell, on the other hand, took
advantage of our sense of taste. In his
system, two small silver electrodes were
placed against the tongue and apparently
it was possible to read by "taste’ morse
signals at speeds of 5 to 10 words per
minute. Some signals apparently had a
"sour stinging taste’ and could produce
the sensation of toothache, while the
listener also experienced an optical
sensation of lights dimming with each
pulse due to contraction of the irises
in the eyes.

If Morse could do that one wonders
just what would be the disco-lights
effect of hard rock broadcasts!

Pictures from Space

The reception of TV programmes in
our homes directly from geostationary
satellites 22,300 miles above the equator,
with the prospect in “overspill" areas
of being able to watch the programmes of
other countries, is an interesting and quite
exciting prospect for the not-so-distant
future. But, personally, it is not something
that | expect to be able to do as a matter
of course for quite a few years yet.

Some of the more sensational forecasts
clearly fail to distinguish between what
is becoming technically feasible and the
long pull “still needed before direct.
broadcast satellites (DBS) are likely to be
fully established on an operational basis
in Europe. One has still to assess the

problems presented by the need to
pinpoint and rectify the fault that caused
the Ariane launch failure last May.,

A fess spectacular but quite significant
set-back to DBS has been the premature
failure of the two 100-watt travelling-wave-
tube amplifiers on the Japanese Yuri
(Broadcast Satellite Experiment) space-
craft. This was launched a couple of
years ago and initially gave very encour-
aging results. So far only one high-power
TWT amplifier (on board the Canadian
Hermes) has survived its full term of life,

This is one reason why there seems a
lot in favour of the latest Canadian in-
tention of introducing a new CBC pro-
gramme channel by using just one rela-
tively low-power satellite transponder
and then depending on the very large
number of Canadian cable (wire-dis-
tribution) systems to deliver the pictures
into the homes. At the same time it has
shown in current field trials that it will be
possible for viewers not on cable systems
to pick up the broadcasts direct from the
satellite by using aerial dishes of1-2t0 1-8
metre diameter instead of the smaller 60cm
to one-metre dish contemplated for higher
power DBS systems. These large aerials
would, of course, be more expensive
and more difficult to protect against.wind
and snow, but then they would be used
only in a few remote homesteads.

Such a system combines the proven
effectiveness, low costs and reliability
of “distribution” satellites (as used
very widely in North America and else-
where) but is attractive only in those
countries where the penetration of multi-
channel cable systems is very high. In
practice the average Canadian viewer on
cable already has access to more TV
programme choice (Canadian and Ameri-
can) than viewers almost anywhere else
in the world.

For many of us the real question is
whether more programme choice really
means a better TV service: the debate
between “broadcasting and "narrow-
casting”. It will be interesting to see the
results of the current Home Office study
of the implications of DBS by 1985 or 1990
in the United Kingdom, promised by
about the end of this year.

Novice Licences

As somebody who believes that Am-
ateur Radio in this country would benefit
from the introduction of a third class of
licence that would enable newcomers
to enjoy some h.f. operating while still
studying for the Radio Amateurs Exami-
nation and the Morse Test, it is disap-
pointing to learn that the Home Office
is showing reluctance even to consider
seriously a novice licence.

In  Australia, for example, novice
licences were introduced a few years ago
(about the same time as 27MHz CB)
and today there are some6,100fulllicences,
3,300 “limited" licences for v.h.f, only
(equivalent to our Class B licences that
do not require a Morse test) and 3,200
holders of the novice licence which has
presented far fewer problems to the
authorities than the controversial CB
facilities. West Germany is the latest
country to introduce a form of transis-
tional licence to encourage h.f, operation.

It seems a great pity that the British
licensing authorities always seem to be
lukewarm towards any = extension of
non-professional radio.
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PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

SPECIFICATIONS

Max. Output power
Operating voltage {OC)
Loads

Frequency response Measured at 100 watts 25Hz-20kHz
Sensitivity for 100 watts

Typical T.H.D. @ 50 watts 4 ohms load
205 x 90 and 190 x 36 mm
The P.E. power amp kit is a module for high power
applications —disco units, guitar amplifiers, public
address systems and even high power domestic systems.
The unit is protected against shert circuiting of the load
and is safe in an open circuit condition.
margin exists by use of generously rated components, the

Oimensions

output stage uses four 115 watt transistors normally

125 watt RMS
50-80Max.
4-16 ohms

The PC Board is backprinted, etched and ready to dnill

ease of construction, and the aluminium chassis is

preformed and ready to use. supplied with all parts

and circuit diagrams.

400mvV @ 47K
01 %

ACCESSORIES
Suitable L.S. coupling electrolytic
Suitable Mains Power Supply Unit

Al f o
HERELY sufficient for one power amp

125 watt power amp kit £ 9 50

£1 . 00 plus 20p p&p
£7- 50 plus £2.75 p&p

only

two woutd be used, resuit, a high powered rugged unit.

for

lus
[l 00 pép

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

DIY STEREO BARGAIN PACKS FEATURING FAMOUS BUILT MULLARD PREAMP MODULES

Jv""w‘"-.

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In easy to build form
P.C.B.s backprinted, etched
and drilled ready to use.

DIY PACK 1 2 x power amp kits
LP1182/ preamp module. suitable for

ceramic and auxiliary inputs.  plus £1.10 p&p

OIYPACK 2 2 x power amp kits LP1184
preamp module suitable for magnetic
ceramic and auxiliary inputs.

DIY SPEAKER KIT Two 8” x 5" approx.

4 ohm bass.

12 + 12 WATT AMPLIFIER

KIT NOTE: tor use with 4 1o 8 ohms speak'efs

With up-to-the-minute features. To complete you just supply
SCIEWS, connsamg wire and solder. Features include din input
sockets for ceramic cartridge. microphone, tape or tuner.
Dutputs—tape, speakers and headphones. By the press of a
button it transforms into @ 24 watt mono disco amplifier with twin
deck mixing. The kit incorperates a Mullard LP1183 pre-amp
module, plus 2 power amplifier assembly kits and mains power
supply. Also featured 4 slider level controls, rotary bass and treble
controls and 6 push button switches. Silver finish fascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal wark_ For further information instructions are
available price 50p. Free with kit.

Size 9% " x 8% x 4" approx. £ 1 3 9 5
NOTE: .

for use with 4 to 8 ohms speakers. plus £2.55 p&p

BUILD A 12 WATTS PER CHANNEL STEREQ AMPLIFIER
ACCESSORIES AND L.S. KIT EXTRA (not available separately)

£6.00
£8.50

plus £1.15 p&p

£3.50

plus £1.70 p&p

£6.00

OIY ACCESSORIES  Mains transformer
smoothing capacitor rectifier 4 x shidec
controls, for base. treble and volume.

£3.00

plus £1.60 p&p

ACCESSORIES: Available only
at time of purchase of Bargain Packs

‘3

BSR chassis
record deck with
manual set down
and return, com-
plete with stereo
ceramic cartridge
£8.50 plus £2.76 p&p when
purchased with amplifier. Available separately £10.50 pius £2.76 p&p.
8~ SPEAKER KIT. 2 Phillips 8~ approx. speakers. £4.75 per

stereo pair plus £1.50 p&p when pur-
chased with amplifier. Available
separately £6.75 plus £1.50 p&p.
STEREQ MAGNETIC PRE-AMP
CONVERSION KIT all components
including P.C.B. to convert your ceramic
input on the 12 + 12 amp to magnetic.
£2.00 when purchased with kit featured
above. £4.00 separately inc p&p.

SAVE MONEY by purchasing

OFFER!

record deck and speaker kit together for only

12 + 12 amp kit, BSR £25 50
. p&p £4.50.

BSR Manual single play
record deck with auto return and
cueing lever. Fitted with stereo
ceramic cartridge 2 speeds witlf 46
rpm spindie adaptor ideally suited
for heme or disco use.

£ 1 2 . 2 OUR PRICE

plus £2.75 p&p

Size approx 13" x 11"

PHILLIPS RECORD PLAYER
DECK GCO037

Size approx 15%” x 12"

Hi Fi record player deck. 2 speed,
damped cueing, auto shut-off. belt
drive with floating sub chassis to
minimise acoustic feedback. Com-
plete with GP401 stereo magnetic
cartridge—L/MITED STOCK.
UNBEATABLE OFFER AT

£217.50

complete
plus £2.75 p&p

PRACTICAL ELECTRONICS

CARRADIOKIT  £10.50

(Constructors pack 7) plus £1.75 pap

2WAVE BAND MW LW
* Easy to build * 5 push button tuning
* Modern styling design * All pew unused components
* 6 watt output * Ready etched & punched P.C.B.

* Incorporates suppression circuits ® Now with tape input socket

All the electronic components 1o build the radio, you supply only
the wire and solder as featured in the Practical Electronics March
issue. Features: Pre-set tuning with five push button options,

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary controls
and.pushbuttons with matching fascia. red mains indicator and stereo

BARGAIN OFFER!/

F

ARISTON PICK UP

Ariston pick-up arm manufactured in Japan.
Complete with headshall.
Listed price over £30.00

£11.95

OURPRICE  plus £2.50 p&p

jack socket. Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Rear panel features fuse holder. DIN speaker and input
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 14% " x 10” approx.

reapyTo pray £32.90

plus
£3.30 p&p

black illuminated tuning scale. with matching rotary contiol knobs,
one, combining on/off volume and tane-control, the other for
manuat tuning. each set on wood simulated fascia

The P.E. Traveller has a 6 watts output, neg ground and incor-
porates 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 radio fits easily in or

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminium fascia and rotary controls

Size approx 14" x 4" x 10%. Five vedtical slide

controls. master volume, tape leverl, mic level. deck

level, PLUS INTER DECK FADER for perfect graduated change
from record deck No. 1 to No. 2. or vice versa. Pre fade level

controls (PRL) lets YOU hear next disc betare £ 7 6 0 0 i
L ]

fading it in. VU meter monitors output level.
plus £4.00 p&p

under dashboards.
Complete with instructions

CONSTRUCTORS PACK 7A

Suitable stainless steel fully retractable locking aerial and
speaker (approx. 67 x 47) is per pack,
available as a kit complete £1 -95 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 £1 5.20 including p&p.

FEATURED PROJECT IN PRACTICAL ELECTRONICS.

323 EDGWARE ROAD, LONDON W2
21 AHIGH STREET, ACTON W3 6NG

ACTON: Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 15%
All items subject to availability. Price correct at
10110180 and subject to change without notice.

For further information send for instructions

NOTE: 20p plus stamped addressed envelope.

Persons under 16 years not served without parent’s authorisation.

Size appox 13%" x 5% x 6%". 50 watts rms. 100 watts peak

output. Big features include two disc inputs. both for ceramic

cartridges. tape input and microphone input. Level mixing controls ‘
fitted with integral
push-pull switches.
Independent bass
and treble controls
and master volume.

£30.60

plus £3.20 p&p

Output 100 watts RMS 200 watts peak.
50 WATT MONO DISCO AMPLIFIER | ‘

Personal Shoppers EDGWARE RDAD LONDON W2 Tei: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday ACTON: Mail Order only. No callers G00DS OESPATCHED TO MAINLAND ANO M. IRELAND ONLY
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[ Can’t Do Maths!

BY GEORGE HYLTON

DON'T DESPAIR. THIS FOUR-PART SERIES PROVIDES A GUIDE TO BASIC CONCEPTS

INVENTING figures was easy. For small
numbers you just made one mark
for each unit; so 1, 2, and 3 became
I, II, and III in the Roman system.
For larger numbers this becomes cum-
bersome, so you invent new symbols.

If you count on your fingers, 5 is a
logical number for a new symbol be-
cause it is ‘“‘one handful of ones.” So
we have the Roman V. Similarly 10 is
two handfuls and merits its own sym-
bol such as X.

Roman numerals are cumbersome
to multiply and divide with. What is
XII times XV? It’s easy enough to do
the calculation in our numbers, but
try to do the same thing in roman
numerals and you’ll soon get in a mess.

The trouble is that the roman num-
ber-system had no symbol for zero.
This makes multiplying and dividing
very difficult. Perhaps this was the
true reason for the decline of the
Roman Empire: they just couldn’t
do the complex arithmetic needed by
a highly-organised economy!

The zero is said to have originated
in India then spread to the Persian
and Arabic worlds. Our number-sys-
tem is a modified form of the Arabic
system. The invention of a sign for
zero makes decimal numbering easy.
It also leads naturally to decimal frac-
tions. We don’t know exactly how the
zero-symbol was invented, but a plaus-
ible guess is that it arose when some
kind of aid was used in counting.

Suppose you are counting the
people as they pass one by one
through a narrow gate, the ancient
equivalent say of a turnstile.

A watcher could record the number
of spectators without doing any arith-
metic at all, by dropping a pebble
into a bag every time somebody went
through the gate. This procedure
registers the number of people all
right but for a big crowd you need
an awful lot of pebbles. And although
the size and weight of the bagfull
give a splendid general impression of
the total number they don’t, at a
glance, give the precise number. For
this you have to count the pebbles.
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You can imagine the bag being
handed over to some ancient accounts
clerk. He might count the pebbles into
a little box. When he reached 10 he
might empty the box but register the
“ten” by placing a single pebble into
another box. So now there’s a ‘“tens”
box as well as a “ones” box.

When the ‘“tens” box accumulates
ten pebbles it could be emptied and a
single pebble put into a “hundreds”
box, and so on. In this way the num-
ber of pebbles needed to record a
large number of people is vastly re-
duced. Any number up to 9999 can be
registered by using at most 36 pebbles.

Moreover, the number can be read
off from the number of pebbles in
each box. To record it in written form
all you need to do is write down the
contents of each box in order, starting,
say, with the “thousands” box, then
the “hundreds” and so on. Thus if
there were two pebbles in the “thou-
sands” box and five in each of the
others the number must be 2555.

But if a box is empty you must have
a symbol to record this fact, because
if you were simply to ignore an empty
box you would then record the wrong
number. If for example the “hun-
dreds” box were empty, as it would
be if the number were 1028, it is no
good writing 128. The zero symbeol is
all-important.

If it’s not people you are counting
but money, weights, and so on, which
can be divided (a pound into pence,
a gram into milligrams and so on) the
system still works. All you need is
to add a box for “tenths”, a box for
“hundredths” and a box for *“thou-
sandths”, etc. But now when you
write down a number you have to
show where the fractional units start.

If you have three pebbles in the
“ones” box and six in the “tenths” box
you mustn’t write down 36, but put
some sort of mark after the 3 to
show that this is the point where the
ones end and the tenths begin. In
the English-speaking world we write
3-6, but any sort of agreed dividing
mark will do.

In continental Europe a comma is
generally used instead of a decimal
point. Here, we traditionally use com-
mas to mark off thousands, for ex-
ample, 58,653. Since this looks to many
foreigners like what we understand
by 58-653, scientists have agreed
to substitute a gap for the thousands
comma, so 58,653 becomes 58 653.

Percentages are easily turned into
decimal fractions. Per cent just means
“per hundred” and “per” means
“divided by”. So 12% =12/100 which
is 0-12. For percentages over 100%
you end up with numbers over 1.

Vulgar fractions like !; or 3; are
turned into decimal fractions by
dividing the top number by the bottom
number. Normally, it won’t go; for
example, in 3;, 4 won’t go into 3. But
if you turn 3 into 30 tenths it will.
You are then left with two tenths
and if you turn these into 20 hun-
dredths you can again divide by 4
and this time there is no remainder
so the calculation is finished.

In long division, the calculation is:

0-750

4] 3-000
2-8
20
20
00}

You needn’t think about tenths and
hundredths, because once the decimal
point is inserted at the point where
whole numbers cease and fractions
begin the process is no different from
ordinary long division of whole num-
bers. If you run out of figures in the
number you are dividing (3 in this
example), you just add another 0.

The justification for this follows on
from what we were saying about
counting into boxes. If the units box
contains three pebbles and the tenths,
hundredths, and thousandths boxes
are empty the number represented by
the pebbles can be written, 3-000 with
as many extra noughts as you like
since all the fraction boxes are empty,
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® ORDER BY POST OR TELEPHONE @ ALL MODELS ON DISPLAY
WITH BARCLAYCARD/ACCESS @ RETAIL — MAIL ORDER

@ ELECTRONIC TEST EXPORT — INDUSTRIAL

EQUIPMENT
SPECIALISTS

@ ALL PRICES INCLUDE VAT

® OPEN SIX DAYS A WEEK

@ CALL IN AND SEE
FOR YOURSELF

A range of Scopes in stock from SmHZ Single Trace to 50mHZ Dual Trace, Mains and Battery/Mains Portables. Many
on demonstration. |

SINGLE TRACE wx s et 250 DUAL TRACE (ux cp otc 3 50y :

|

@ SINCLAIR @ HITACHI

Hm 307-3 10mHZ, SmV, 6 x 7cm display plus CSI562A 10mHZ, 10mY, 5” display £244-95
component Test £170-00 E‘SIS;Ii'iZSszHOZ ’-:?Vs Svdlasplaylo nyo.gg
. m X i £287-
CO1303D SmMZ, 10mHZ, 7 x 7em display £109-25 CSTs66A 20mHZ. Smv. 5" display” ' €323-15
SCI10 10mHZ Battery portable, I10mV, C€S1352 ISmHZ, 2mV, 7-5cm display, Battery
3.2 x 2-6cm display £149-95 Mains por(able (Nlcads pack £29°90) £346-18
(Optional case £8-80, Nicads £7-95, Mains unit £4-00) Hm 4124 2OBHZ 5mV, 8 x 10cm display
@ | £195 50 plus Sweep Delay £399-50
(I IXalb, I, B ity ! CSISTTA 30mHZ, 2mV, §” display £455-40
CSI559A 10mHZ, 10mY, 5” display £198-50 CS$183¢ 30mHZ, 2mV, 5” display plus Sweep
V151 ISmHZ ImV 5” display £241 50 Delay £507-15
Hm 512-8 50mHZ, SmV, 10 x 8cm display,
Dela X Sweep £667 -00
OPTIONAL PROBES MODELS) LBOS| IOmHZ ImV (5mV), 5” display £294.00
V152 |5SmHZ ImV 5” display €326-60
X1 £6-50, X10 £8-50, X100 £12-95, X(-X10 £10-95 VAR ShEog s B Gy
play £447-35
HAMEG @ TRIO . LEADER ALL SCOPES NOW WITH FREE PROBE(S) V350 50mHZ ImY 10 x Bem €799 .25

Delay sweep + 3 channel display

(UK c/p £1-75)
RF

$G402 IOOKHZ-BOmHZ with AM
modulatio

LSGl6 IOOKHZ 100mHZ (300mHZ
on Harmonics)

SGZO]O 250KHZ 100mHZ low cost

ARF]OO 18HZ-200mHZ Low cost
range

AUDIO and RF

PULSE

2000 IHZ-100KHZ
TGI05 SHZ-5mHZ

TRIO @ LEADER @ CsSC
SINCLAIR @ LEVELL

A range of Signal Generators to cover SWR/FS AND POWER METERS

Audio, RF and Pulsing. Mains operated

(TG series Battery).

AU DI o (All sine/square)

AG202A 20HZ-200KHZ
£64-40 LAG26 20HZ-200KHZ

AG203 I0HZ-ImHZ Sine/Square

£56-50 LAGI20A I0HZ-ImHZ

«sos LEVELL

£69-00 Range in stock covering up to
£120-75 | 159mHZ and up to IK watt power.
£137-00 PL259 sockets. 250UHZ Grid Dip.
SWR9 SWR/S 3-150mHZ £9-50
SWRS0 SWR/Power meter
34-150mHZ 0-1000 watts £13-95

£16-95 (Battary Portables) (‘M’ with Meter) A AR GRS o
152 SERIES 3HZ-300KHZ Sine/Square (Al €0 000 W G CIen (B -
200 SERIES
TGI52 IHZ-ImHZ Sine/Square £92-00 | Plus Iarge range of BNC/PL25%/etc

TGISZDM
£86-00 TG200D
£92-50 TG200DM

4001 0-5HZ-5mHZ £105-00 TG200DMP

£113-g5 | |eads / plugs / adaptors / connectors

£124-20 | 2lways in stock.

£149-50 | |76 SWR Power £S 1{-144mHZ,

£155-25 § 5-50 w £16-60
KDM6 Grld Dip 14-250mH7 £38-50

KAISE @ SINCLAIR @ LASCAR HAN D HELD
(UK post etc 85p)
TM352 34 Digit LCD plus

10ADC and Hfe checker £54-95
PDM3S 34 Digit 16 range LED

{no AC current) £32-95
MES502 34 Digit LED plus

10A DC and Hfe checker £43-95
LM2001 3& Dlglt LCD 2 amp

AC/DC O 1% £51-70
6200 3% Digit LCD 0-2A AC/DC,

Auto range £39:95

6220 As 6200 plus I0A AC/DC  £49-95

6100 As 6200 plus Cont. test/
range hold £64-95

6110 As 6100 plus I0A AC/DC  £74-95

LED and LCD Bench and Hand DMM’s

A range of g
DI TA L M U battery operated with optional Mains Adaptors—
some with optional Nicads. All supplied with

batteries and leads.

BENCH
PORTABLES

{UK ¢/p £1-00)
DM235 34 Digit LED 2| ranges,

0-5% AC/DC 2A £56°50
DM350 3‘} Dlzlt LED 34 ranges,

AC/D! £78-50
TM353 3} Digit LCD AC/DC

2 amp £86-50
TMI51 34 Digit LCD AC/DC

10 amp £107-95
LMIOO 34 Digit LCD AC/DC

2 ai £86-50

DM450 44 Digit LED 34 ranges,
AC/DC 10 amp £107-95

(DM series options: Carry case £8-80,
Nicads £7-95, Mains adaptor £4-00.)

batteries and leads.

HAND HELD (UK post etc 85p)

BENCH PORTABLES

(UK ¢/p £1:00)

200 6 Digit 100mHZ LED built into 0-002HZ

CSC @ SINCLAIR @ SPC @ OPTO ELECTRONICS

Portable and Bench LCD and LED
Counters up to 600mHZ. Prices include | etc, states that scopes can miss. All

MA X100 B Digit LED 5 HZ to 100mHZ £89-00 .
TF200 8 Digit LCD 10HZ to 200mHZ £158-95 | (9-12 Volt §” chucks)
JOI0A 9 Digit LED 10HZ to 600mHZ £184.00 | Small Drill plus 3 collets £7:25

LOGIC PROBES/
MONITORS

Logic probes indicating high/low,

circuit powered for all (C’s.

LP3 50 mHZ logic probe £55-95
LP1 10 mHZ logic probe £35-50
LP2 1 mHZ logic probe £19-95
LMI

PFM200 20HZ to 200mHZ 8 Digit LED £54-50 Logic monitor €33-00
MAXS50 100HZ to SOmHZ 6 Digit LED £61-00
MAXS550 30KHZ to 550mHZ 6 Digit LEC  £106-00 kits and breadboards.

Also in stock range of Protoboard

MINI DRILLS
AND KITS

Medium Drill plus 3 collets £10-50
14-9

» 2 to 5:5mHZ pulse generator £437-00 Small Drill plus 20 tools £14-95
e = TP600 600mHZ Prescaler for TF200 £41-00 Medium Drill plus 20 tools £17-95

Mains Drill £13-95
Mains Drill plus 20 tools £21-50

i tus huge
Stockists of electronic equipment, speakers/kits, PA equipment p!
range of accessories ® UK carriage/packing as indicated .Export — prices on request
@Al prices correct at 1/11/80 E & OE @ All prices

AUDIO ELECTRONICS '

include VAT.

OPEN SIX DA
A WEEK

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
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MULTIMETERS

(UK post etc 75p)

KRTI0l I1K/Volt 10 range pocket £4-50
ATMI/LTI IK/Volt 12 range pocket  £5-95
NHS55 2K/Volt 10 range pocket £6-95
AT! 2K/Volt 12 range pocket de luxe £7-95
NH56 20K/Volt 22 range pocket £10-95
YN360TR 20K/V0|( 19 range pocket

plus hfe ¢ £13-95
ATIO020 ZOKIVoIt 19 range de luxe

plus hfe test £16-95
7081 S0K/Volt 36 range plus

10 amp DC £19-95
TNKSOO 30K/Volt 23 range plus

12A DC/Cont. test £21-50
AT20 20K/Volt 21 range de luxe plus

10A DC and 5KV DC £21-95
AT205 50K/Volt 2| range de luxe

plus 10A DC £24-93
7080 20K/Volt 26 range large scale,

10A DC plus SKY AC/DC £26 95
AT2050 SOKIVoIt 18 range de luxe

plus hfe £28-50
AT2I0 IOOK/VoIt 21 range de luxe

12A AC/D £€29-95
360TR IOOKIVoI( 23 range pius hfe

checker and AC/DC 10 amps £€34-95

CHOOSE FROM
THE UK’s LARGEST
SELECTION

FREE

CATALOGUE,
——————

Send large SAE
(17%p UK)
Schools Compames
etc. free on request,

823




Newnes

Each book presents a collection of constructional

projects, giving details of how the circuit works, how it
is assembled and how setting up and troubleshooting
problems may be solved. There are eight titles in the

series, all at £2.50

Electronic Projects in Music
AJ.Flind 040800391 X

Electronic Projects in Audio
R.A.Penfold 0408 003383

Electronic Projects
in Hobbies
F.G. Rayer 0408003545
Electronic Projects in

the Workshop

R.A. Penfold 0408 003839

Electronic Projectsinthe Car
M. George 0408 00386 3

Electronic Game Projects
F.G. Rayer 0408003790

Electronic Projects in
the Home
Owen Bishop 0408 00346 4

Projects in Radio and
Electronics

lan R.Sinclair 0408 003456

Send coupon now (no stamp required) to

Philip Chapman, FREEPOST, { for S SO

- : Name ... ... ... ... .. .. ... ...
Newnes Technical Books | Address ... .
4L \U Borough Green, Sevenoaks, Kent TN15 8PH [

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 examination ICS guarantee coaching
until you are successful.

City and Guilds Certificates:

Telecommunications Technicians

Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

QUALITY REEL TO
REEL & CASSETTE TAPE HEADS + MECHANISMS
POPULAR UN|VERSAL CASSETTE TAPE HEADS

B12-01 Mono Playback... . £1.89  C42RPHD4 Stereo GLASS FERRITE R/P....£11.60
B12-02 Mono Recnld/P‘Iv ...£8.02  CAZRPS18 Stereo TWIN GAP R+P .£2
B24-01 Stereo Playback.... .£3.30  E12.09 Mono/: efase ....... -
82402 Stereo Record/Pibk.............. £6.66  822-02 Twin % track R/P
B24.07 Stereo R/P, (Dolby Stsm)......£2.87  CA4RPHO3 Quad % track R/P._.
CAZRPH20 Stereo SENOUST R/P.... £9.28 CA4RP2ESD Quad % trach co
CA2RPIESD1 Stereo combined R/P + Erase..... "
R/P+Erase............ ~£10.93  C22ES02 Twin half track erase ..........cooe...
SEND FOR QUR FULL CATALOGUE 50p including P. & P

PLEASE ENCLOSE
30p PAP WITH
ORDER

THE MONOLITH ELECTRDNICS CO. LTD.
5/7 CHURCH ST, CREWKERNE, SOMERSET, ENGLAND. (0460} 74321

ALL PRICES
INCLUDE VAT

Diploma Courses:

Colour TV Servicing

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

and Contracting

COMPONENTS — Over 1,000 types in stock.
SERVICE — Same day despatch.

QUALITY — All guaranteed products.
ACE MAILTRONIX LTD

Dept. EE, 3A Commercial St. MAGAZINE PROJECTS - Trouble free

Batky. W.Yorks. W17 5H)  send  s.a.e. for priced parts list of EE projects (max 4)

. stating month and project title.

| enclose 30p* please send catalogue

POST OR PHONE TODAY FOR FREE BOOKLET

Il:s To: International Correspondence
Schools

[ |
3
. Dept 268B Intertext House, London
i
u
a2
|

SW8 4UJ or telephone 622 9911

Subject of INterest .. ... ]
SNCIT o ol T T O T 0 T A T 0 el (g 0.0 o 0 0 Y B name — e
AAATEBENE 8,0 128 80 0 S i o 2t 8022 S ? ¥ bt i deei@ ok B @ e coreM 2 - [ ]

. .................................. Tl vigemn oo 8. 4. avgs Age:...... . address S _—

V‘l.ll.““------------ﬂﬁ!

*refundable with future orders over £5.00
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LETTERS

Calculator for Joggers

I have just completed building the
Phone Call Charge Jogger (E.E. October
'80) and found it a very worthwhile project
to build and use.

With the addition of a cheap Wool-
worth's "“Texet" calculator it is possible
to make a meter with a digital readout of
cost.

| connected the "=' button to the
9 volt battery eliminator plug inside the
calculator enabling it to be used as a
normal calculator as well as on the call
meter. This was then connected to a
suitable relay in place of the lamp. Each
time the device is to be used, “3:5 +
3:5 =" has to be entered. The Jogger is
then switched on and used as described
in the article.

Every time the unit charges up 3:5p, the
calculator will indicate the accummulated
amount spent plus an additional 7p, so
this must be subtracted from final total
to arrive at the cost of the call.

Each time the device counts the Jogger
must be reset. To overcome this a pair of
contacts from the relay could be placed
across the reset button on the Jogger so
when the relay pulls in it pulls out again
almost immediately to automatically reset

the Jogger.
David Plumb (Age 13),
Enfield, Middlesex

The idea of linking circuits to a calculator
for display and basic computation is not
original, but nevertheless the application
here is a good one. Using a calculator for
this purpose does not involve the user in
any modifications should the basic unit
cost alter. This is carried out by the entry
via the calculator keyboard. Also V.A.T. can
be accounted for during accumulation. For
example if the unit cost is 3-5p, then the unit
cost including V.A.T. at the present rate
equals 4:025, which would be the figure to
key in initially.

Mail Order

| always read with interest Counter
Intelligence in EverypAY ELECTRONICS,
and | should like to comment on Mr,
Young's remarks on “Mail Order' in the
October 1980 issue.

Of course we know what Mr. Young
means by point (1); but as William Caxton
could have told him one can't print without
a printing press, and type or a biock.
Moreover | do not myself care for all-
block-capitals. | think it looks uncouth,
and it prevents one distinguishing the
Post Town as requested by the Post
Office. (See Postal Addresses and other
publications.)

Your point (4) (about allowing for
inflation) is surely impractical, or needs
amplification. If obeyed as it stands,
almost every order would need a cheque
in return as change—unless the balance
were retained as a tip, and | hardly think
you intend that. The thing to do is either
to pay by credit card or send a cheque

made out for a maximum amount in
words and ask the supplier to fill in, in
figures, the actual amount required.

In this way one can cover uncertainty
over the amount required for p&p, and
also the possibility that some items
ordered may be not available. | learned
this method many years ago from the Box
Office, the Royal Shakespeare Theatre,
Stratferd-on-Avon, It saves a lot of
trouble on both sides.

Too often mail-order firms send out
catalogues which in effect tell lies. One
receives a catalogue, picks out a number
of attractive lines, and sends off an order.
When the parcel arrives a number of
items are absent, and the advice note
says "‘not available”. Yet in the parcel is
a new catalogue or price list offering
these very items.

This has happened to me several times,
and the inference | make is that the lines
were not in stock when the first catalogue
was sent out.

E. F. Good,

Darlington

Timer Circuits

| am a new reader of your magazine, as
| want to know more about i.c.s. Also |
bought the October edition as | wanted
something like the Phone Call Charge
Jogger . featured in it. However | was
disappointed to note that this is no more
than an RC circuit, not very accurate.

| saw on the accompanying Wall Chart
that "Timer" i.c.s are listed, and then
found that two of these are used in the
Darkroom Controlfer. But surprise, sur-
prise, that circuit is also no more than an
RC circuitl | ask what function is served
by the NES55 i.c.? | thought that some-
thing better would be possible with an
i.c. designed as a timer.

I am looking for a timer with a little more
accuracy than the conventional RC delay,
without going to the expense and compli-
cation of quartz crystal control. Are any
other of your circuits more suitable?

| look forward to learning more about
i.c.s from your new series and hope you
will soon tell me how to select the most
appropriate item from the Wall Chart, and

how to use it.
R. Gobbett,
Basingstoke, Hants.

We are sorry to hear that you were dis-
appointed with the Jogger circuitry. This
device never claimed high accuracy nor
is this demanded for its intended use.
/ts main function is to alert the subscriber
that another unit has clocked up on his bill
with the resetting action providing an
annoyance or nuisance factor that will help
or jog their memory to this effect. We do
not consider the inclusion of a more
sophisticated high accuracy timer to have
any benefit. In fact the unit would then take
that much longer to pay for itself in terms
of any savings it may provide.

The 555 timer i.c. employed in the Dark-
room Timer is a very accurate timer having
little variation with temperature and more
important the supply voltage. The properties
of the external timing capacitor and resistor
will determine the overall accuracy of the
timer. Use of highly stable capacitors, and
metal film or oxide resistors will provide an
accurate repeatable timing period. The
tolerance of these components can be
accounted for by means of voltage control
to pin § (not employed in this project). In fact,
voltage control to pin 5 could be used to
determine timing periods over a 10:1 range.

Everyday Electronics, December 1980

., made on the underside of the

Extreme accuracy for such a project is in
our opinion not required. After all, the
accuracy cof a conventional mechanical
timer is far less that can be obtained with
the 655 timer i.c.

All timers we know of are based on the
charging of a capacitor through a resistor—
even quartz crystal timers. Accuracy is
dependent to some extent on the region of
the capacitor charge (or discharge) curve
that is being monitored. Inaccuracies will
arise when the regions near the top of the
charge curve are used. This is the case with
the Jogger circuit, but not with the 555
where a specific region, that between
one-third and two-thirds the supply voltage,
is monitored.

Crystal control is not possible for produc-
ing long time intervals unless a divider is
added to its output which adds considerably
to the cost.

The Precision Timer in last month's issue
could be the one you are looking for although
this is based on an RC circuit, but has
integral divider.

Your requirements for help in selecting
devices from the Wall Chart has been noted
and could be covered in a later article.

U.V. and Glass
Referring to Reader's Letters in your
October 1980 edition on the answer to the
letter from Mr. Craig concerning p.c.b.s.
Please do not use glass to hold the
pattern to the photo-resist board when
exposing to ultraviolet rays. Glass is
quite opaque to all ultraviolet radiation
and the experiment would not work.
Better to use nothing to hold the pattern
to the coated board or use clips at the
edge, outside the pattern.
W. Smith,

St. Annes-on-the-Sea,
Lancs.

We have not to date been able to in-
vestigate the u.v. transmission properties
of glass, but can report that glass has been
used on several occasions by us with
successful resujts. The glass was from a
bathroom cabinet shelf. Exposure time was
about 20 minutes. Could it be that this
?/aﬁs? has special properties regarding u.v.
ight

S Ry Fk L e R

~ TTL Logic Probe (Septemb

qm80) - . o
~ We apologise for some errors
~ that occurred in Fig. 2. An ad-
. ditional break is required to be

~board at location F14, Diodes D2

5 a,f‘d' Diareshow 5k
_ Their anot
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WORKSHOP

Further additions

Last month we looked at the items
required for the basic tool kit so that an
active and productive life as an electronics
enthusiast could be pursued. This month
| want to continue the theme, taking in
tools and "bits and pieces'’ that will both
extend our capabilities and make life
easier. So where should we spend our
hard earned pennies?

Well, perhaps the best place is the last
section covered last month: soldering
irons and solder. If you have ever picked
up a soldering iron by the business end
you will have noticed how very hot it
was; if it was plugged in, that is! So the
very first addition should be a good safe
soldering iron stand.

Most manufacturers supply them to
suit their irons, but it is quite simple, and
much cheaper, to fabricate your own from
a piece of sheet aluminium. You need
nothing elaborate, just a stand that will
protect you and your clothing from the
hot bit; at the same time, it must have
adequate ventilation so that the iron does
not over-heat. A lot depends on the
design of the iron you have.

Having protected yourself and posses-
sions from the hot iron, you must now
take precautionsto protect thecomponents
that you will be soldering, and this is not
as fatuous as you may at first sight think.

Correct soldering depends upon
depositing the correct amount of solder,
at the correct temperature, on the com-
ponent to be soldered. The melting point
of even 60/40 solder is far higher than the
tolerance levels of most components,
unless applied for the absolute minimum
amount of time essential for a good
soldered joint.

This means that the component must
be protected from excessive heat, or
more accurately excessive heat applied
for an excessive length of time. To do this
you need a heat shunt which does
precisely that; it shunts heat away from a
vulnerable component.

The simplest shunt is a pair of slim nose
pliers, but that normally requires the use
of three handsl Proper heat shunts cost
very little, and though they come in a
variety of forms, all those that | have tried
work well.

Connecting leads

If you indulge in any form of experi-
mental work, you will sooner or later
require, temporarily, to join ''something”
to "“something else’’. You can string wires
about, perhaps soldered at various points,
but in my experience a proper set of
connecting leads is well worth while
making up.

For electronics work you need nothing
more than 14/0-076 inch, or in metric,
16/0-2mm. Ideally it should be in as many
colours as you can find or buy, and a
suitable length varies from 12 inches to
around 3 feet or their metric equivalents.
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By Harry T. Kitchen

At the end of every lead you stick a
connector. These can be small and large
crocodile clips, 2mm and 4mm terminal
plugs, the same at both ends, and mixed.
You need to arrive at as many permuta-
tions as you can; sooner or later you will
need them. These can be tidily strung up
Lromhhooks attached to the wall or work

ench.

Keeping notes

| am sure that | am not the only person
with a poor memory. Some of us are
worse than others. The moral of this is to
keep copious notes of everything you do,
no matter how advanced you may be, or
confident of your memory.

Sketch out every circuit, note every
measurement, every calculation. A hard
backed A4 ring binder is as good as
anything for this as plain, lined, and
squared paper can be intermixed. Also
keep a note of the date and, if extreme, of
the temperature.

Some circuits are temperature depend-
ant, and may not operate properly at
extremes; if you have a note of the
temperature you may get an inkling to the
probable cause. You may well think that
the professional, strict way, is a waste of
time, but events will almost certainly
prove you wrong.

Good housekeeping

"Good housekeeping? The man is
mad!" | can hear you exclaim. Not so.
Long experience has convinced me that
an extension of keeping notes to tidy
working is very necessary to achieve high
constructional output and maintain
domestic harmony, as well as prolonging
the life of your tools, Still not convinced?
Let me expound further.

It is all a matter of courtesy and common
sense. Courtesy where others are con-
cerned means that if you are not master
of your own domain you must request
permission, and obtain it, before com-
mitting acts of vandalism on your
electronics components.

While you work away, you must be on
the guard for drops of solder which
adhere most viciously to carpets, leaving
evidence of their presence. Similarly, be
on your guard against snippings of wire
which fly off like missiles with a mind of
their own, and lodge in the most
unexpected places. Don't leave the
soldering iron where it can burn the table,
hence the stand. In short do unto others...

When you close your constructional
activities, you should leave everything
nice and tidy, so that you are welcome
another time. But where do you put it all,
all your myriad bits and pieces? Well, |
have found from practical experience that
jam jars are invaluable for the
impecunious, and these will accommodate
most of your components, the larger and
heavier excepted.

Jam jars allow you to examine the
contents fairly easily, whilst strong card-
board boxes will permit storage of the
rest, as well as soldering irons and tools.
Tools, though, ought to have their own
storage, and here old drawers, cutlery
trays and the like come in very useful, for
they permit division of the tools to some
extent. This division stops the tools
knocking around and getting damaged
and worn.

if your talents extend to woodwork you
can make yourself a made to measure
tool box with a compartment for every-
thing, and really this is the ultimate aim;
a proper home for every tool. It has
another benefit too, and that is the
absence of any tool is soon noted so
that it can be rescued.

If you have the necessary cash, then
undoubtedly a proper storage system is
highly desirable, necessary even, if you
have much to store. | have, over several
years, acquired a set of inter-locking
drawers in three sizes. All come with
dividers, and form the most useful storage
system for small to medium sized elec-
tronics components that | have in my
own workshop.

They are certainly, in the long term, far
preferable to the individual chest of
drawers that one can buy. | have two of
these, bought before | discovered the
inter-linking drawers, and not only are they
dissimilar,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>