Easy to build projects jor everyone

ELETROMICS
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Model CTC-24volts. Priced at £9.75(1.87)

—f

Model XTC-24volts. Priced at £9.75(1.87)
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Accurate pin point temperature control
between 65° and 400°C. Heating
element and sensor built in tip of the
iron for fast response. Interchangeable
slide-onbits from 4 7mm(3/16 }downto
0.5mm. Zero voltage switching. no
spikes. No magnetic field, no leakage
Supplied with miniature CTC {35-40watt)
iron or XTC{50watt). TCSU1 soldering
station with XTC or CTC iron £36(6.44)
Nett to Industry

Model SK3 Kit

N\

~
Model TCSU2—
Specificationas TCSU1
except temperature
range 200°-400°C
Visual temperature
indicators by square
LED at 270,300,330
and 360°C. Priced at
£42,50(7.50)

Nett to industry

==l == =
270 300 330 360’5J

Model SK4 Kit

NEW
TCSU2
S
temperature
guide T

A miniature iron with the
element enclosed first

in a ceramic shaft, then in
stainless steel. Virtually
leak-free. Only 7% long.
Fitted with a 3/32" bit.
£4.20(.98)

Range of 5 other bits
available from %~ down to
3/64°

Also available for 24volts

-

Spare element Model CX230E

Model 'ML)( 12alts

A general purpose iron
also with a ceramic and
steel shaft to give you
toughness combined with
near-perfect insulation
Fitted with 1/8" bit and
priced at £4.20(.98)
Range of 4 other bits
available

Also available in 24volts

»

Spare element Model X25/240E

ST3 Sta

Contains both
the model CX230
soldering iron
and the stand
ST3. Priced at
£5.70(1.49)

It makes an
excellent present
for the radio
amateur or
hobbyist

With the model
X25/240 general
purpose iron and
the ST3 stand
this kit is @ must
for every toolkit
in the home
Priced at
£5.70(1.49)

Stocked by many wholesalers and retailers or direct from us if you are desperate
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This kit contains a
15 watt miniature
soldering iron.
complete with 2
spare bits. a coil of
solder. a heat sink
and a booklet, 'How
to Solder  Priced at
£5.93(1.53)

The soldering iron in this kit
can be operated from any
ordinary car battery. It is
titted with 15 feet flexible
cable and battery clips
Packed in a strong plastic
envelope it can be left in a
car. a boat or a caravan ready
for soldering in the field
Price £4.55 (1.14)

A strorig chromium
plated. steel spring
screwed into a plastic
base of high grade
insulating material
provides a safe and
handy receptacle for
all ANTEX models
soldering trons
Priced at £1.80 (.57}

V.AT + P&P as shown in brackets { )

7 A BT AW e e W ARy~ R W o \
Please send me the Antex colour brochure OJ | enclose cheque/P.0./Giro No.258 1000 O \
Please send the foliowing |
Name .......... |
Address RS | I e e L G wl

« Antex Ltd., Freepost, Plymouth PL1 1BR Tel. 0752 67377 J



——MAGENTA ELECTRONICS LTD.—

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 |.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION
SHEET. We supply—you construct. PRICES INCLUDE CASES
UNLESSOTHERWISE STATED.BATTERIES NOT INCLUDED.
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE
PROJECT—YOU WiLL NEED TO ORDER THE INSTRUCTIONS/
REPRINT AS AN EXTRA—39p. each.

ONE ARMED SANDIT. Oct 79. £18-28.  CONTINUITY TESTER. Jan. 79. £3-29
case extra less case.
mcu IMPEDANCE VOLTMETER. FUZZ BO.
Oct. 79. £16-22. v:mcu mnomus:n Inc. PCB.

eun ON REMINDER. Oct. 79.£4:43.  Dac. 78. £4-
slcnn I.!V!I. INDICATOR. Oct. 7.  WATER LEVEL ALERT. Nov. 78. £5-30.
£4-81 (stereo). --uo'r LINE® GAME. Nov. 78. £4-85 less

umvnsm. OSCILLATOR. Oct 79. e & rod.
AUDIO EFFECTS OSCILLATOR. Nov.

£3-89.

CHASER LIGHTS. Sept. 79, £183-95. 78. £3-93 inc, board.
VAR'CA' M.W. RADIO. Sept. 79. SUBSCRIBERS TELE TEL METER.
£9-45. Nov. 78. £17-55 case extra £4-13.
SIHPL! TRANSISTOR TESTER. FUSE CHECKER. Oct. 78. £1-88.
Sep £5-58, C.MOS RADIO. Oct. 78. £0-57.
!L!CTRONIC TUNING FORK Aug. 79 TREASURE HUNTER. Ocl. 8. £16-98
£8-21. Suitable microphone & plug £1-61 less handte & cot! former.

S R TON! BOOSTER. Sept. 78.
nc.

extra. GUITA
WARILINGTIHER Aug.79.£5-99 c.b.

V POWER SUPPLY Aug. 79. £9-67 Inc. g'?:l’ll:D TO"LIGHT Sept. 78. £0-58.
SLAVE FLASH. Aug. 78, £2:92eas SK1,
LOGIC PROBE. July 78. £2-32.

IN SITU TRANSISTOR TESTER.
June 78. £5-20.

VISUAL CONTINUITY CHECKER.
June 78. £3-268 inc. probes.
FLASHMETER. May 78, £12-421ess calc
and diffuser.

POCKET TIMER. April 78. £3-10.
WEIRD SOUND !FF!CTS GIN!RA-
TOR. Mar, 78. £4-

CHASER LIGHT DISPI.AV Feb. 78.
£21-78 4 p.c.b, case extra £3-90.
AUDIO VISUAL METRONOME. Jan. 78

RAPID DIODE CHECK. Jan. 78. £2- 11
AUTOMATIC PHASE BOX. Dec.

X. Dec. 78. £4-

pcb,
SWAN!! WHISTLER Aug. 719£2-99
TJOUCH ON PILOT LIGHT Aug. 79

£2 9
QUIZ REFEREE Aug. 79, £5-88.
lOLDERING IRON BIT SAVER. July

79. £

VOLTAGE SPLITTER. July 79. £3-22.
D’O::S“I.IGHTS ECONOMISER. July
DARKROOM TIMER. July 79. £2-55
WA.;"ER LEVEL INDICATOR. July 1.

£4-

CONFERENCE TIMER. July 79. £39-21
Inc 1 extension unit,

TREMOLO UNIT. June 79. £10-8
ELECTRONIC CANARY. Jun.n ' £4-30.
I.C’:ls (12081‘ METAL LOCATOR. June

Handle & coll former parts extra £4- 15 £10-38 inc. p.c.b,

METER AMPLIFIER. June 79. £3-64, VHF RADIS Nov. 77. £12-88.

QUAD SIMULATOR. June 79. £6- 0 ULTRASON!C REMOTE CONTROL.
INTRUDER ALARM. May 1979, £15- 0. Nov./Dec. 77. £13 13,

Less Ext. Buzzer & Lamp and Loop Com- TREASURE LOCATOR. Oct. 77, £9-65
ponents.

SHORY WAVE CONVERTER. May 79.
£34:28 inc. cases.
THERMOSTAY. °‘PHOTO' SOLU-
TIONS. May 79. £14-03. Less socket, tube

and grease.
SHAVER INVERTER. April 79. £12-38.
z"lt?..NSISTOR TESTER. April 79.

. £4:
SoiL UOISTURE INDICATOR. June
77. £3- 88 inc. probe.
PHOSN!/DOOR.ILL REPEATER. July

CAR BATTERY STATE INDICATOR.
Sept. 78. £1-69 less case inc, PCB.
R.F. S-GNAL OINERATOR Sept. 78.

TOUCH BLEEPER. April 79. £3-29. £16-83 le:

ONE TRANSISTOR RADIO. Mar. 79. TRAN:IISTOR TESTER. Oct. 77. £9-98
with Ampllfier & Headset. Less case. case extra £3-

£6-43. ELECTRONIC TOUCH SWITCH. Jan,
TIME DELAY INDICATOR. Mar. 79. £1-59.

ADD-ON CAPACITANCE UNIT. Sept.

AF SIGNAL G!N!RATOR Aug, 78

less dial, £92

QUAGMIRE. July 78. £8-28 less case

pins & counters.

CATCH-A-L!GHT Mar, 78. £7-42.

CAR SYSTEM ALARM. Feb. 78. £5- 21,
HEADPHONE ENHANCER. Jan. 79.

ADJUSTABLE PSU. Feb, £23- . £2.47.

Case (holeontll layout) £3-89 cnu PA'S.SIV! MIXER. Oct. 78. £2-90.
I'M FIRST. Jan. 76, £3-37 less cases. MIC AMP. Dec. 78. £2 41.
LIGHTS REMINDER. Jan,. 79. £4-58. AUDISLE FLASHER, Dec. 78. £1-19.

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

5 BAND SHORT WAVE RADIO

Simple trf design covering 1-2-24dMHz. Covers most amateur bands
and short wave broadcast bands. Five controls-bandset, band-
spread, reaction, wavechange and attenuator. Uses an internal 9v
battery—very low current consumption. The 3 coils are all mounted on
the pcb—selection is by a wavechanoe switch. Use with headphones
or a crystal earplece. Kit i all the nts required
including the pcb and case. Instructions are included with this kit.
Headphones are not included—we recommend our high impedance
mono headphones.

KIT £18-97 HEADPHONES EXTRA £3-28.
1980 ELECTRONICS CATALOGUE

£4-49,
;I’!l::'ﬂl.! POWER SUPPLY. Mar.
CHOK! WARNING DEVICE. Apr. 79,

£8-08 case 78p.

AUDIO MODULATOR Feb, 79. £1-58

lon case and p
W CON ERTEI Feb. 79. £9 02

THVRISTOR TESTER. Feb. 79 CS 2.

MAGENTA'S CATALOGUEHAS BEEN NO MINIMUM ORDER—ALL PRO-
CAREFULLY DESIGN FOR E.E. DUCTS ARE STOCK LINES. FIRST
EADERS, RODUCT DATA AND CLASS DELIVERY OF FIRST CLASS
ILLUSTRATIONS MAKE THE MA- COMPONEN SE| R YOUR
TA CATALOGUE AN INDIS- COPV AND SEE HOW EASY [T IS
PENSABLE GUIDE FOR THE CON- E MA T

TO US| HE GENTA CATA-
LOGUE! WRITE TODAY ENCLOSING
5 x 10p STAMPS,

STRUCTOR. CATALOGUE INCLUUDES
CIRCUIT IDEAS FOR YOU TO BUILD.

MAGENTA ELECTRONICS LTD.

EM11, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS.,
DE13 0UL. 0283-85435. 9-12, 2-5 MON.-FRI.

OFFICIALORDERS FROM SCHOOLS, ALL PRICES INCLUDE 15% VAT
UNIVERSITIES ETC. WELCOME. e L A oA
MAIL ORDER ONLY. QUIRIES MUST INCLUDE S.A.E.

MAGENTA gives you FAST DELIVERY BY FIRSY CLASS POST OF QUALITY
COMPONENTS & KITS. Ali products are stock lines and are new & full specification.
wso;lvu personal service & quality products to ali our customers—HAVE YOU TRIED

ONE-ARMED BANDIT | DOING IT DIGITALLY

Oct 78 Complete kit of top quality components as
Complete with 0-2* LED's specified by EVERYDAY ELECTRONI'CE’ Kit
and all components. £18-28. PR B Tl (X0 CEpl il Wl
Case extra £3-99 TTL TEST BED £28-84.

FIRST 6 months COMPONENTS £4-98.

CHASER LIGHTS Ssugontuvs FOR rAu"rg 7,8.04 10
H .C.'s,
Sept 79 Capacitors, th s, micr ker, °

presets etc.
PART 11 £2-73. PART 12£3-19.

Complete kit — with Case,
Reprints:—Part 1—78p others 3p each.

plugs and sockets etc. £18-95

6. P. POWER SUPPLY IﬁEvTiOLSIOGATOR

Feb 79

0-20V 0-1A. Variable with | o

calibrated VOLTMETER and WE HAVE MADE UP A COMPLETE HARD-
PUMENER HANDLE, COIL PORMER and SCREWS otes
All components and Hard- Everything you need for the project, including
ware £25-17. electronics and case £0-89.

Case (horizontal & layout) gl’o:&%:’l::‘:‘l mEm;,

£4-98 extra. Hardware Kit £4-75.

TEACH IN 80

NEW SERIES—ALL COMPONENTS IN STOCK NOW FOR
FAST DELIVERY. All top quality components as specified by
Everyday Electronics. Out kit comes complete with FREE COM-
PONENT IDENTIFICATION SHEET. Follow this educational
series and learn about electronics—Start today! SEND £22-95
for the TUTOR DECK and ADDITIONAL COMPONENTS

contains all these parts:—
TUTOR DECK:

AND ELECTRONICS
ANTEX X25 SOLDERING IRON
88

25W £4-

SOLDERING IRON STAND
£2-03

SPARE BITS. Small. Standard,

Large. 85p each.

SOLDER. Handy size 75p.

parts 1-8. All orders sent by FIRST CLASS POST. Out kit

METER, BREADBOARD, TRANSFORMER,
LEDS, POTENTIOMETERS, SWITCHES, SPEAKER, PLUGS,
SOCKETS, BATTERY CLIPS, WIRE, CABLE, FUSES, FUSE-
HOLDERS, KNOBS. ADDITIONAL COMPONENTS. PARTS
1-6, RESISTORS, PHOTOCELL, DIODES, CAPACITORS.

CASE WOODWORK KIT £4-98 extra. Complete kit for tutor
deck woodwork, contains ail the softwood, hardboard, ramin,
panel pins, adhesive, screws, feet, strap-handle, and fixings.
Cut to size and ready to assemble.

IDEAL SOLDERING EQUIPMENT FOR THE TEACH IN

DESOLDER BRAID 6%p

HOW TO SOLDER BOOKLET
12p

HEAT SINK TWEEZERS 15p.

SOLDER BOBBIN 30p

DESOLDER PUMP £6-98

SWING STORAGE DRAWERS £5-98.
MULTIMETER TYPE 3100,000 0.p.v. with
transistor tester ranges -93.
mn’guss INTERCOM 2 STATION

SIREN. 12V £5-95,

P.C.B. ASSEMBLY JIG. £11-98.
P.C.B. ETCHING KIT. £4-98.
A.M.-F.M. AIRCRAFT BAND
TABLE RADIO £10-95.

WIRE STRIPPERS & CUTTERS £2-11.
ULTRASONIC TRANSDUCERS. £3-5¢

P ﬁ ul%:!OPHON! coiled lead &
;':"EREO MICROPHONE PAIR £10-95.
MULTIMETER TVPE l 1 000 0.p.v. with
probes. 2” x 34"

MULTIMETER TVP! 2 20.0000 p.v. with
case and probes. 57 x 34" x 11", £14-25,
F.M. INDOOR AERIAL. 57p.
TELESCOPIC AEZRIAL. 120 c.m. £2- 88,
TELEPHONE PICK-UP COIL. 72p.
C,:VSTAI. MICROPHONE INSERT.

93p.
SPEAKERS MINIATURE. 8 ohm 87p.
84 ohm 88p. 80 ohm £1 .28

PILLOW SPEAKER. 8 ohm £1-48p.

0" ROUND SPEAKER. 8 ohm, 5W, £2:18.
CABINEY SPEAKER. 8 ohm, 5W, 5~
speaker. Cabinet 107 x 77 x 4”. £7-.43
RE-ENTRANT HORN SP!AK!R
8 ohm S.W. Horn dia. 54”. £5-27.
EARPIECES. Crystal 48p. Magnetic 13p.
STETHOSCOPE ATTACHMENT. Fits
our earpieces 99p.

BUZZER. 6V 82p. 12V 85p.

MONO HEADPHONES. 2K. Padded.
Superior. Sensitive. £3-28.

STEREO HEADPHONES. 8
Padded. £4-24.

INTERCOM. 2 Statlon, Desk, £7-90.
MICROPHONMNE DYNAMIC. 800 ohm.
Caasette type, £9- u

ohm.

DENTISTS MIRROR. Adjustable, £2-44.
JEWELLERS EYEGLASS. £1-98p
TRIPLE MAGNIFIER. £1-63.

HAND MAGNIFIER. 3" Lens. £3-43.
SPECTACLE MAGNIFIER. Clips on to
spectacle frame. £4-65

ILLUHINAT!D MAGNIFI!RS 14" lens
£1-99, 3" lens

SIGNAL INJICTOR £5-48.

POCKEY TOOL SET. 20 plece. £4-09.
SCREWDRIVER SET. Six plece. £2-19,
Q MAX PI”ICH. " £2-14. " £2-00.
47 £2-41. 17 £2-58.

DRILL 12V. Hnnd or stand use, £19-95.
Stand £8 88.
CAPACITANCE SUBSTITUTION
BOX. Nine vaiues, 100pF—0 22uF, £2-98,
QUICKTEST. Mains connector, £6-41.
PLUG IN POWER SUPPLY. 6, 7-5-9V
d.c. 300mA. £4-05.

SPRINGS—SMALL. 100 Asstd, £1-48.
CROC CLIP TEST LEAD SET. 10 leads
with 20 clips. €£1-08.

DIMMER SWITCH. 240V. 800W. £4-43.
TRADITIONAL STYLE BELL. 3-8V.
70mm chrome gong. £1.80,
UND!RDOME BELL. 4-10V. Smart. Dia.
70mm. £2-27,

TOWIRS INTERNATIONAL TRAN-
OISTOR SELECTOR. New edition.

:M :U.N!R CHASSIS. 83-108MHz. 9V
<

MORSE KEY. High speed. £3-83.
PANEL METERS. 60 x 45mm. Modern
zl.yI;i S0uA, 100uUA, 1mA, 1A, 25V d.c.

NIGHT LIGHT. Plug type. £1-03.
C%NN!CTING WIRE PACK. 5 x 3yd.
colis, .

VERO SPOYT FACE CUTTER. £1-08.
VERO PIN INSER'I’ION YOOL. 017

£9-48.0-15” £1-.43

RESISTOR COLOUR CODE CALCU.
LATOR. 21p.

|
|
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(semo MEMORY SEIKO Alarm SEIKO Melody (SEIKO D
BANK Chronograph
Calendar watch M354 With WEEKLY Alarm. Alarm Chronograph Calculator
jours, mi . SOCS. L
Month. ey, dete In - G D - Chiming Alerm, Watch
12 or 24 hour format e Weekly alam - canbo et e plus chrono. Full specification
ail indicated continuously. A ) for every day at designated Hours, mins, secs. date, )
Monthly calendar display time e.g. 6.30 am on Mon, day. 24 hour alarm, 12 caiculator with
month, year and at! dates Wed snd Friday. ’ ' memory, plus multi
for any selected month over Alarm sat time displayed hour chronograph, 1/10th function watch.
:IOvm p;.n;*od;u ) above time of day. secs, Laptime, Back light, ° g secs
& . o o ), 3
A"ym o datul 'cunmto n i :ﬂim‘we. .p"l‘“’:t:“"“b"' Stainless steel, mineral P
canbe stored in advanced. e L =3 glass. Automatic calendsr
2 yesr battery life. ' :
Water resistant. % Long life battery. o
Metac Price METAC PRICE peie s
| £79.50 M11 || £89.95 M10|| £92.95 L£99-95 M27
- N ) N )
CASIO CHRONO CASIO LADIES [CASIO F-200 (CASIO ALARM
950S-3LB 86CL-23B-1 Sports Chrono CHRONO
Stainless steel case. ‘ Eiegant slim line. Attractive Mans watch 8 1 CS-36 B
water resistant to 66 feet. o Vs "l Stainless steel bracelet, in black resin with Hours, mins, secs, day,
Hours, mins, secs, am/pm, == fully adjustable. oot mineral glass. and also day, month and year
year, month, date, day. \ Hour, mins, 10 sec symbol L A Hours, mins, secs, am/pm. perpstual automatic calendar.
Auto-calendar second by flash. am/pm. —— Month. date, 100th sec chronograph to
pre-programmed Month, date, day. alpha-numeric day. 7 hours.
untit the year 2029. 3 A p g Auto-calendar set Net time/lap/time/ 15t
12/24 hour. Stopwatch E for 28th day in Feb. 28Bth Feb. and 2nd place times. User |
function. Accuracy per month 15 secs. . Stopwatch working optional 12/24 hr display. 24
Range 7 hours. 1/100 sec. , Battery life approx 16 months. range 1 hour, Alarm. User optional,
{Mode) Net time/lap-time/ units 1/100 sec. Mode, hourly chime.
1st-2nd place times. ﬁ S Net Time/lap/time/ Backlight, minerai glass,
Dual time function, w 1st-2nd place times. stainless steel.
Accuracy 15 secs per month. Accuracy approx 15 secs ‘Water resistant to
Battery life approx 4 years. per month. 100ft.
Battery 12 months. Battery life approx 4 years.
| £22.95 m22 || £29.95 m23|| £14.95 M24 || £34.95 M25
N7 — ~ —
(BELTIME BELTIME [ cAsIO F-8C (CASIO CALENDAR
Chronograph == Multi Alarm | 3 Year Battery life. 200
& Funtor DD Houn. i s 47CS-23B-1 Black.
ours, mins, secs, b b a , date, day. -
. e, month, date. day. A oo Stainless steel.
interchange featurs, Alarm, chronograph, 28th Feb. s Y10 second
automatic calendar, Light. Stopwestch function. TRt
backlight, Net Watch B functions Accuracy 15 secs per Py
tima/tap/time. Alarm 4 functions, month. Battery life uicacaienda;setiion
Stainless stesl bracelet. chronograph 17 —————— approx 3 years. R OE i 7
Battery Iife 1 year. functions. Gl Fult month calendar display,
- Stainless steel prsenrny Dual time function. s
3 - . Tty Accuracy 10 secs per ﬁ
month. Battery life
| £14.95 M34 1| £29.95 M35 |{ £9.95 M36 || sporox 15monns. £59.95 M37
f RY4 DY Y4 )
MELODY DUAL PICOQUARTZ SEIKO
Multi Alarm TIME-ALARM Microprocessor Alarmj] CHRONOGRAPH
Chronograph
Chronograph CHRONOGRAPH Hours. i, soce
Incorporating module ;‘:,.f:'d:',,":,d"""
Hours, mins, secs of world famouse Muitiangisgesdey,of day of the week.
3 g b Japanese watch the week can be set ﬁ Stopwatch display —
Day, Date, Count- manufacture. to English, French, Hare ) HEavaarsed
d A —— Hours, mins, sacs, Gorman, Itafian or ., Tﬂ up 10 12 hours 2
SRTEL T, days of week, month, Spanish. e = {mins, secs, 1/100 secs /
Dual time zone, day and date, Chime — every full 3 up to 20 minutes). -
24 hour alarm hour combined with a Lap timi
1/100th sec 12 hour chronograph, m‘“ :‘9"‘" Comimiauatine
stopwatch. ,'./; e light, Eresting of e CALD
Lap/split time stainless steel case functions’s Stinless steel,
’ and bracelet, Can be switched off. mineral glass.
1st and 2nd place Mineral giass, ; 2-24 ht:uv format. 3 ;
times, Melody test | mﬁ.’;‘:&m Chwvono - 1. ul scale \ i
function. mg m::pbmo R
24 hrs. Mins, secs. =
1/1001h secs. %
: = Two Alarm systems.
vt D Two time zones.
L£26.95 . M30}| £35.00 M12 || £37.95 M32 L£56.00 M33
4 =
North & Midlands South of England
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01) 723 4753
. & TIME CENTRES eonone . »
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QUARTZ LCD SOLAR QUARTZ QUARTZ LCD 4, QUARTZLCD
5 Function LCD 5 Function 11 Function. ¢cHrRono || ALARM 7 Function
— 6 digit, 11 functions,
Hours, mins, secs., Genuine solar panel Hours, mins,, secs., day, Hours, mins.. secs,.
month. date. auto with battery back-up. date, day of week month, date, day.
calender, back-light, Hours, mins., secs., day, 1/100th, 1/10th. secs., 6 digits, 3 flags plus
quality metat date. Fully adjustable Fry 10X secs., mins., continuous display
bracelet. bracelet. Back-light. Splitand lap modes. of day and date or
Only 7mm thick. = Back-ight, auto calendar. | i seconds. Back-light
£6.65 — Only 8mm thick. Only 9mm thick.
£8 6 5 S Stainless steel bracelet
. — and back. £1 2 65
Guaranteed same Adjustable bracelet. *
day despatch. Guaranteed same day Metac Price
Very slim, only despatch.
6mm thick. £10.65 Thousands sold! Guaranteed same day dispatch.
M1 L M2  Guaranteed same day despatch. M3 Mma
(. RYL Y N
MULTI ALARM FRONT-BUTTON [SOLAR QUARTZ LCD)( ALARM CHRONO
6 Digits 10 Alarm Chrono gl’"°"°9’aph with with 9 world
Functions eaaa) Dual Time s— arm time zones
e § digits. § fags, wyeem 11 Dual Time Zone \ -
* Hours, mins., secs. Constant display of F a Cll i 8 digits, 5 flags.
*M hours and mins., plus tY 6 basic fur_u:nm
onths, date, day. ? O J .
. pe——— optional seconds or 8 digits, 5 flags. 8 further time zones.
Basic alarm. 104 dste display. 22 functions. * Count-down alarm.
* Memory date alarm. { AM/PM indication, month. date. § Solar panel with * Stop-watch to 12 hours
* Timer alarm with duat.\! | gr 1 Continuous display of day. battery back-up. 5§99 secs.
* Time and 10 country \‘;—"—'-—4 Stop-watch to 12 hours 6 basic functions. in 1/10 sec. steps.
zone. 59.9 secs., in 1/10 second steps. SkAARs Stop-watch to 12 hours * Split and timing modes.
* Back-light. Split and lap timing modes. el 59.9 secs..in 1/10 sec., : Alarm.
* 8mm thick. Oual time zones. steps. 9 mm thick.
. Only Bmm thick. Split and lap timing modes. M m:gh:um ot
Back-light. Fully adjustabl Oual time zones. * Ful ut e braceiet.
£ 1 8 . 6 5 open t;vﬂncolo.: v eajusibie £2 2 '6 5 Alarm. 9mm thick. Back-light. £2 7 O 9 5
L M5| s ssme day M6  Fully adjustable braceler. M7 sz 9.65
(. Yo AY S N r )
SOLAR QUARTZ LCD}{QUARTZ LCD QUARTZLCD QUARTZLCD
Chronograph Ladies Day Watch Ladies Fashion Watch || Ladies Cocktail Watch
panel with battery back-up. ; — Elegant braceletin - Highly functional watch
6 digit, 11 functions. _=- Sty bronze/goid finish or » which aiso suits those
Hours, mins., secs., day, Iy 25 g silver colour. = Wﬂ] occlsiom
date, day of week. 2" Y '-k20mm and Hours, mins. secs. day, o Beautifully designed i
1/100th, 1/10th. secs., ek - date. backlight and auto e, with avery thinbracelet
10X secs.. mins. d :’-' "::;:: ’:CO s. calendar. Adjustable for which retains strength as
Split and lap modes. 4 ay. date, backlight and the slimmest of wrists. wellas elegance.
Back-light, auto auto calendar. State colour preference. Hours, mins. secs. day, date,
calendar. Only Bmm Elegant metal backiight and autocalendar.
thick. braceletin sitver or N 4 Bracelet fully adjustabie to —
Stainless steel bracelet goid fully adjustable aa X B, suit slim wrists. =
and back. to §unvervshm = State gold or silver finish. -
Adjustable bracelet. ;’"::‘- B a— &
Metac Pri colour - L
£'1"5"35 £9.95 £14.95 £19.95 -
L same day M9 same day M 1 5 L d same day M 1 L" same day M 1 8
( A Y4 N Y4 BrE )
Metac price breakthrough for an Alarm
HANIME_X EXECUTIVEALARM MACY QUARTZ Chronograph with Oual Time
Electronic WATCH ANALOGUE &8 || r15.95
L E D Ala m Cloc'( 6 Functions plus Alarm: Automatic Calendar *
Conference signal, Oay and Oate
5 minute snooze alarm. infinite bracelet.
Conference signal sounds This mans watch has
4 secs., before main alarm elegance as well as the
e to give advance warning and robust appearance provided
i I tch with traditional
SRR | fertores-Accuracris OUTSTANOING FEATURES
after main alarm and provided by a quartz * DUAL TIME. Local time always vis-
is always preceeded crystal powered by a ible and you can set and recall any
by the conference signal. :;ng fife miniature other time zone (such as GMT). Also
rery has a light for night viewing.
* CALENDAR FUNCTIONS include
» o the date and day in each time zone.
Fuatures and Specification * CHRONOGRAPH/STOPWATCH
L£14'95 M60 kE/24'95 M21 displays up to 12 hours, 59 minutes,
~ and 59.9 seconds.
2 ! rnow TOOROER *On command, stopwatch display
'2":“:;“ :";"‘ ':“"'“""’:"""' 5(‘)"' ‘: 157 x 393" x Payment can be made by sending cheque, postal order, Barciay, Access or American Express card freezes to show intermediate
Galaa) 13 VUMD & (G000 numbers. Write your name, address and order details clearly, enciose 40 pence per single item f P : .
UBE VAR e AC power 220V post and packing of the amount stated in the advert. All pm;ucu carry 'r:':ar wri'n;n _'l sl "ph-'/h::) lo"rrt':: C:r’\ma:sos;:vpi::;‘?z
nd full -back 10 d. . B, fitti nd el i i g ice i N
£1 0.20 Thousands sold! :vaillbler:?::;'lomgrs at a:: n::..“:cu;m? Allnpt:i.cr:s in‘:;'n':.oa: vm’ :::r'::t'; :h‘bs';:o" service i and from timekeeping and stopwatch
Mains operated Motac Wholesale: modes without affecting either's
) Trade enquities — send for a complete list of prices for all the goods advertised plus many more not operation.
G shown also minimum order details. * ALARM can be set to anytime within
b ua:;’lmeed ;ame Telephone orders: Credit card customers can telephone orders direct to Oaventry (03272) 76545 a 24 hour period. At the designated
ay despatcl or Edgware Rd.01-723 4753 24 hours aday. time, a pleasant, but effective buzzer
L0 mmme! Service Enquiries 03272-77659 sounds to remind or awaken you!
\ M13 =% CALLERSWELCOME Shopsopen 9-30am-6.00 )| Guaranteed same day dispatch. M1 6
r =
North & Midlands South of England
67 High Street, DAVENTRY 327 Edgware Road
ELECTRONICS Northamptonshire LONDON W.2
Telephone: 03272 76545 Telephone: (01) 723 4753
& TIME CENTRES
- J
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EUROSOLDERSUCKER

This 195mm long, all metal, high suction, desoldering tool with re
blaceable Teflon tip enables removal of molten solder from all sizeg
f pcb pads. Primed and released by thumb, it incorporates an anti
ecoil system and built in safety guard. Only £7.25 inc. VAT & P.P.

o 1

THE UN
ROBREADBOARD
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NI

N

NN

\

=
!:'f/’%‘
{//o

éz:.

Logically laid out to accept both 0.3 and 0.6" pitch DIL packages
as well as Capacitors, Resistors, LED's, Transistors and components
with leads up to .85mm dia.

500 individuat connections in the central breadboarding area,
spaced to accept all sizes of DIL package without running out of
connection points, plus 4 Integral Power Bus Strips around all
edges for minimum inter-connection iengths.
All connection rows and columns are now numbered or lettered
enabling exact location indexing.
Double-sided nickel silver contacts for long life (10K insertions)
and low contact resistance (< 10m. ohms}.
Easily removable, non-slip rubber backing allows damaged contacts
to be rapidly replaced.
No other breadboard has as many individual contacts, offers ali
these features and costs only £6.20 each or £11.70 for 2 — inclusive
of VAT and P.P.

Snip out and Post

David George Sales, r/fo 74 Crayford High St., Crai/ford, Kent DA1 4EF

EE 10/79
David George Sales Sy
r/o 74 Crayford High Street,
Crayford, Kent, DA1 4EF,

Please send me 1 EuroSolderSucker @ £7.25 []
or 1 EuroBreadBoard @ 0
or 2 EuroBreadBoards @ £11.70 [J

All prices are applicable from July 1st 1979 and inciude
VAT + P.P. but add 15%, for overseas orders.

Please
Tick

Name. . . .
Company
Address.

Tet.No. .. ... ... ... ...

Please make cheque/P.0.’s payable to David George Sales

772

TUNIE TN 8

Build the World Famous

CHRDMA~CHIME

Give your friendsawarmwelcome -

This kit has been carefully prepared so that practicaily anyone
capable of neat soldering will have complete success in buildingiit.
The kit manual contains step by step constructional details
together with a fault finding guide, circuit description, installation
detaiis and operational instructions all well illustrated with
numerous figures anddiagrams.
® Handsome purpose built ABS cabinet
@ Easy to build and instali
® Uses Texas Instruments TMS1000 microcomputer
@ Absolutely all parts supplied including I.C.socket
® Ready drilled and iegended PC8 included
® Comprehensive kit manual with full circuit details
® No previous microcomputer experience necessary
® All programming permanently retained is on chip ROM
® Can be builtin about 3 hours!

@ Runsoff 2 PP3typebatteries.
[ Fullv Guaranteed

Save pounds on wormal retad price lg‘adda«ymdd{
TMS 1000N - mpooz7A Micro-

computer chip available separately if
required. Full 24 tune spec device
supplied with data sheet and fully
guaranteed. New low price only

R/C MODELLERS -
FOR THE C.B. MENACE
GET A 27MHZ MONIT

Audibly confirm your channel's clear.
Tunes over whole 27mhz model band.(CB) “"_—-f
Receives normal broadcast AM/FM If N
bands as well.
Sensitive with telescopic aerial.
Totally portable.
Runs on standard batteries.
This neat three band Superhet receiver
notonly provides aninvaluableservice,
checking your channel and TX, but
gives
when you heed it as well.
Costingless thana decent Servo, you'll
find it cheap and reassuring insurance! 7
ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-2i DAYS FOR DELIVI

_ S S
EE 1179

£4.95 inC. p&p
LISTEN

* A% *N*

[ N & N ]
Please send me:
TO: CHROMATRONICS, RIVER WAY, HARLOW.,ESSEX.
NAME R o - I
ADDRESS_ _ _ _ B

I enclose cheque/PO value £
or deblt my ACCESS/BARCLAYCARD account no.

dL = — ) S T S

Slgnature

CHHOMHTHOFIICS
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The - Mark 11l FM Tuner
DIY Hi-Fi will never seem the
same again. Ambit’s Mark (i}
tuner system is electrically &
visually superior to all others,
Some options available, but
the illustrated version with
reference series modules:
£149.00 + £18.62 VAT

With Hyperfi Series modules
£185.00 + £23.12

easy construction.

Tecknowle

Digital Dorchester All Band Broadcast Tune
A muitiband superhet tuner, constructed using a single IC for RF/IF processing - but wi

MW/LW reception via a ferrite rod antenna.
Electronics only (PCB and all components thereon}

Complete with digital frequency readout/clock-timer hardware £99.00 + £14.85 VAT
Complete with MA1023 clock/timer module with dial scale
Hardware packages are available separately if you wish to house your own designs in a
professional case structure. Please deduct the cost of electronics from complete prices.

LW/MW/SW/SW/SW/FM stereo

th
all features you would expect of designs of far greater complexity. The FM section uses a
three section {air gang) tuned FET tunerhead, with ceramic If filters and interstation mute;
AM employs a double balanced mixer input stage, with mechanical If filters - plus a BFO
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the
Mark 111 £M only tuner, employing the same degree of care in mechanical design to enable

£33.00 + £4.95 VAT

£66.00 + £9.90 VAT

Or use it as a servicing aid -

Low power LCD means no RFI -

Update your old radio, or build this into a new design.
this fow power unit with
LCD display reads direct frequency in k Hz/MHz, or
with usual AM/FM IF offsets for received frequency.
15-20mA at 9v even
with the divide by 100 prescalar. FM resolution is
100kHz, AM 1kHz. Sensitivities better than 10mV
Complete kit £19.50 + £2.93 VAT, built and tested module £27.00 + £4.05VAT

Ambit stocks and distributes a wide range of frequency counter LS/ for all types of DFM-
part two of the catalogue contains details of the MSM5523/4/5/6 range, and the versatile
MSL2318 divide by ten or hundred prescalar IC. The DFM1 combined counter for AM,FM
SW and direct/clock/stopwatch/timers - details available _but SAE please !

Precision construction &
design of all parts
Time/frequency display
State of the art performance
with facilities for updates,
using modular plug in
systems.

Deviation level calibrator
for recording

* All usual tuner features

PW SANDBANKS PI METAL LOCATOR
Maintaining our professional approach to
home constructor kits, we offer the puise

RADIO and AUDIO MODULES : Consistently the mos1 advanced
FOR FM

EF5801-3-4 series: 6 stage varicap tuning, all with oscillator output

COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIO/TV etc.

in this adver

The Ambit

As usual, Amblt bnngs you the {atest and best, a small selection of which is shown

contain information on most of the

i A - g ith iniect- 5801 Dual gate MOSFET RF stages, bipolar mixer  £17.45 + 2.61VAT. | devices mentioned here - and an order for the new nan three will ensure you stay up
!“d“““’lz dsa“d’.’a""" : N°""(“"“\“ '“r'ef;d 5803 Dual gate RF/mixer stages, amplified LOout  £19.75 + 2.96VAT | with iatest devel 5. Oata ing service described in pricelist info.
jongmolced® casingiiior”greatilyrimpro 5804 ‘Hyperfi’ series, with intarnal PIN diode age, RADIO ICs for FM vat | SL1600 series Audio preamps vaf
enviromental sealing. £37.00+£5.55vat ; and ultra wide range tuning system £24.95 + 3.74VAT | CA3089E 194 29 | SL1610 1.60 24 | LM38IN 181 2718 _%
EFS5402 4 stage varicap tuner with TDA1062 and LO CA3189E 45 37 | SL1611 160 24 LM382N 165 25|@dsa
VHF MONITOR RX WITH PLESSEY IC output. Uses FET/IC input. PIN age £1075+161VAT | GaTia7w 295 93 | Stigls 1eo a4 | Kbédse  ses B|BEEE
4/9 channel version of the PW design | £om 30.200MHz HA11225 220 33 | SL1613 189 28 | KB4a38 222 33|@EES
but using standard {fundx8} crystals, and The EF series are available on spacial order to cover bands (usually approx SN76660N 075 11 | SL1620 2.17 33 [ TDA1028 350 53(+23g o
TOYO 8 pole crystal filter with matching 20% of the centre fi ) in the range d Details in our price list. RADIO ICs for AM/FM | SL1621 217 33 }gAlg;s 350 53 S L =
transformers. Coil sets from our standard | FOR FM iFs st 10.7MHz TDA1090 335 50 | SL1623 244 37 A1074 375 S6|S 25=
M 7030 single € pole linear phase fiker IF with HA1137£10.95 + 1.64VAT | TDA1083 195 29 | SL 624 328 49 | Audio power Wz Ey
e :°(C°Vz;b‘a"is.t'?3"1' ;g :"fg(g)o :z‘ 7130 o 6 pole linear phase filter IF with CA3189E £16.25 + 2.44VAT | TDA1220 140 21 | SL1625 217 33 | TeAg2oM 075 11|@32>8
orypletemoduien s g IO e 7230 Hyperfi IF, switched bandwidth, AGC IF preamp, linear phase 1F AMPLIFIERS gt:ggg fg; g} TBAB10AS 1.09 16/2 5%
ceramic filters with diode switched narrow filter £24.95+3.74VAT LM38ON  1.00 15|& 2%
MICROMARKET  OSTS ovarfiow: DECODE RS for MPX (STEREO) - MC13%0 130 8 |St1840 189 28 | Uinzzes 100 15 g3g8s
6800P  650p|8212  230p|2102  170p| ~ Various types, guaranteed the world's biggest and bast ranges see comms fcs also SL164T 189 28 | TDA2002 195 29(-SE 8
6820p  600p|8216 1959|2112 340p| | ARSHOLT FM TUNERSETS COMMUNICATIONS | SL8630 275 41 | HA1370 299 4547 9%
8s0P  275p18224 35012513 754p] ““7257  MOSFET front end combined with CA3089 IF £26.50 +3.97VAT SL6G90 3.20 48 | TDA2020 299 45| >
6810  400p|8228  478p|ag27 578 o o CoTnS Teoviai KB4412 255 38 | w3367 312 47 ;
P P 7252 JFET front end, combined with IF and decoder £26.50 +3.97VAT d FETs, MOSFETs, bipolars.
6852  365p|8251 6250|2114  1000p N . - e 4. . KB4413 275 41 | yicyage 1.25 19 " :
4580 630p | 8255 540p | +15% VAT FM/AM tuning synthesiser, see details in th is adver $06000 3.75 56 NES44 1170 25 and various others: see PL
g A Lggia g : KD LTC OBl ko'« B3900URanproved: so 0 L wa' ]nn MORE FROM THE GENERAL AMBIT CATALOGUE RANGES:
de b qua 0 ercia pe 0 P - Varicap tuning diodes for AM/FM/TV ;o
efore . ) MPU controliable digital f
p g d before ord g é &l 100 4522 149 |19 v AM tuning (Cr 15:1) from TOKO— ,!nm::;:.:opga.epr;nm :g“‘:
w S| 4002 17 4528 102 |KV1211 double matched 1755 26 vat| Senal data controlied, with he
H n"durd n n l Allprices tisiwd in [ | 000 1m0 | 1522 141 |KVI210 triple matched 245p 37 vat{ srandard swailow count system
nce O 4532 125 | KV1215 triple snap-apart 245p 37p vat for maximum speed of operation
4007 18 |as3g8 150 q e i
3 . & & VOLTAGE REGS: ﬁ >l 4008 80 a=39] 170 MVAMI1S single 15v  105p 16p vat| Muitiple time constant filters,
HE 1o 2|8 5 7800 series 1Amp pos 950 22| 4000 9 | o232 110 |MVAMIZS singls 26y 108p 16pvat | suitabie for AM/FM and ather
A 213 A = | 7900series 1Amp neg 100p - & 4010 58 {4049 399 MVAM2 double 25v 148p 22p vat| communications/generator
7400 |13]20[ 7472 | 28 74142 pes 74257 108 | 78Mseries %Amppos 90p [ 2l 4011 17 |aose 153 |BB204/104 doubls FM 400 6p vat | applications. Not for beginners.
7401 13[20] 7473 |32[38 | [74143 Bi2 74260 153 | 78LCP 100mA 3%p |0 4012 17 |assg 197 |S4192, single AFCetc 30p  dpvat | Full preliminary data package
7402 |14|20] 7474 | 27|38 | |74144 P12 74273 124 | 78MGT2C variable 1750  |W 3 4013 55 |4560 218 |BA12M/!TT210singleafc 30p 4pvat | £1+SAE. No phone enquiries
7403 | 1420 | 7475 | 38|40 74145 | 65 p7 74283 120 | 79MGT2C variable 175p g wl 4014 95 |4s62 530 BB10SB single UHF 40p  6p vat | answered on this system for the
7404 [ 14]24 | 7476 | 37[38 74147 [175 74293 95 | 723CNvariable IC 650 |Q&| 4016 52 |ases 159 |P'N DIODES. BANDSWITCH types time being. Watch this space........
7405 [ 18{26 § 7478 38 74148 109 191 | 74365 49 | NESS0 73p w S| 4017 80 |ases 281 |BA479  PIN sttenustor 35p Spyar | Projected cost of the controller
7406 |38 7480 | 48] 74150 | 99 74366 49 | L200vanable Vand} 195p {m 5| 4018 80 Jaseo 303 |TDA1061Piform atten. 956 14pvatr | PCB less than £30: comprises the
7409 {17{24 | 7481 | 86, 74151 |64 B4 | 74367 43 [aaiNS EMI FILTERS i~ o| 4019 60 |as72 25 |BA182 Bandswitch  21p 3pwvar | two modulus Counter, prog.div.,
7410 [ 1524 | 7482 | 69 74153 | 644 | 74368 49 |72 ste approved types) 4 | 4020 93 |asss 63 |A# AF semiconductors stacked in depth, | Phase Getector, muitiple TC loop
7411 |20(24 | 7485 [104[99 74154 | 96 74373 ” taadly L wl| 4021 82 J4s85 100 |Please ask for quantity pricing details. filter/integrators.
7412 17| | 7486| |40 74155 | 54110 | 74374 77 | VAP in IET chassis = 5| 4022 90
7413 30| | 7489 pos| 74156 | 801110 {74377 124 P 483 11 5| 4023 17 | LINEARS TOP GRADE LEDS by AEG: (2dd 15%)
7414 {51 7490 | 331950 74157 67 BS 74379 130 6 Ampln_lE_C 283 Qo 4024 76 [CA3130E 84 SIZE Red Green Yeilo Orang Quantity discounts for LEDs:
7415 | |24 § 7491 76f110( |74158 60 | 74393 140 (5TA'“Pd"""", - 2-,3 L] 4025 17 |CA3130T 90 | Smm 14p 16p 15 20p 10 per type - less 10%
7416 |30 7492 | 38|78 74159 (210 RACICIE L RN R L = S 4026 180 |CA3140E 3mm 13p 15p 18p 19 100 per type - less 30%
7417 [30] {7493 32|90 74160 [ 821130 | MISC. Counter/timer, scalar devices........... |, <| 4027 55 |CA3140T 72 | 2%x6 17 20p 20p 24p 100 mix in 105 - less 25%
;:';’2 ;gg: ;:gg égsg ;:}g; 330 NESS5  30p NES556 78p NES58 180p ;S :gg: ;’go t“M"g::: ;7, FUTABA FLUORESCENT VACUUM DISPLAYS for CLOCKs etc
a LM3908 72p 5LT02 clock display (static drive) with AM/PM flags £9 + 1.35
7423 |27( | 7496) 58120 174163 | 92078 | G5190DC divide by 10711 to 320MHz 780p (w {T| 4030 58 [LM339N 66 | 5,703 DFM display for MSM5525 LSI counter  £9.45 + 1.42 vat
7425127} 17497186 74163 1102132 | 11C000C divide by 10/1110 650MHz  1400p (O | 4035 120 JLM348N 186 | 6LT06 5 digit DFM display (GI AYS8100) mpxed £9.75 +1.46 vat
74261 1271 7a1xx Z4165) 105 8629 divide by 100 to 175MHz min 4200 |3 Gl 4040 B3 JLM390ON 60 | 355 ooiis FILTERS, CHOKES, atc for AM/FM/TY
7427 27129 | 307"\ 5)ag 74167 | 20 MSL2318 divide by 10/100 to 175MHz min420p [g G| 4042 85 |709HC 64 LS = e AT EToaT
7428 35132 | 29007 | 22139 [ 74169 200 1 ICM7216B1PI : 8 decade 10MHz DFM counter  [X 3| 4043 85 |709PC 36 | TYPE Size: Smm 7mm 10mm - please ?
7430 17|24 74170 |230[200 LK A y M L S| 4044 80 }710HC 65 AM IF 55p 33p 30p Various for ICs, transistor etc.
74110 5454 and full function timar, with direct drive for an O FM IF 55p 33p 33p Various for ICs, transistor etc.
143212512418 74111 |es| |73172 9625 LED display (mx). Uses 10MHz xtal  1982p |2 | 9046 130 §710rC 59 | (0 33 T wolimpsasntalser]
7437|4024 § 7,00 3g 74174 | 87120 g = G| 4048 60 f723cN 85 | Ose eon 555 agp 93¢ For Lo
7438 | 33|24 74175 | 87|110 | |CM7217AI84 ; 4 decade programmable <} 4049 55 [741CH 66 C coils P P P or L
74113 38 counter with direct LED drive 950p [« TV vif/sif 35p
7440 | 17|24 74176 | 75 T O a0s0 55 [7a1CN 27 ; .
7341 |74 74114 38 74177 78 ICM7207 clock puise generator 495p |« 3 4051 65 [747CN 70 Various coits In the range 20k Hz to 300MHz - see TOK O catalogue
7442 | 70l00 | 74116 f198 74181 |165[350 | ICM7208 : 7 decade counter display 14950 @ 5| 405, g5 [7480N 36 | CERAMIC and MECHANICAL FILTERS (inc MURATA TYPES)
Jaa3his| ] 74118 |83 74183 210 | ICM7106CP : LCD DVM (3% digit) 955p |50 4053 65 JNES3IN 105 | CFTA558/ CFTA55C 60p; CFX014 -180p; CFU455C - 85p
7442 M2| 74120 115 74184 |13 ICM7106CPK : evaluation kit l9r_7106 2480 = Wl 4055 135 CFT470C- 60p; CFU470C -65p
24 74121 |25 74185 |134 ICM7107CP : LED DVM (3% digit) 955p |&& Tf 4059 563 MURATA CFU4S6H and CFU455F cermic block filters 1.95ea
7445 |94 : 7 SEG DISPLAYS |
7446 |94 74122 |46 74188 |275 ICM7107CPK : LED DVM kit for 71072065 | | 4060 115 [HPS08Z series.......] MURATA CFMASS saries ladder fitters. D, E.F,G,H bandwidths
7447 |82|g9 | 74123 |46 74190 92 | DKI' MSM5523/4 : LED/Fluorescent display -3 i=| 4063 109 JRed 7650 233p| available now (20,16,12,8,6 kHz) £€8.35 ea (metal encapsulated)
7448 | 56{99 ;::g‘; 4 4347 74192 [105[180 | driver IC for time/timer /stopwatch/ AM/FM < o} 4066 53 7653 233p| SFD4558, SFD4708, SFD4728 85p ea
7449 ' 99 74193 |105[180 { received frequency display and direct counter = k| 4068 25 JYeit 7660 233p| CFM2 series mechanical elements types A,8,C,D (4-10kHz bandwidth)
7451 [17]24 § 74126 | 57144 | 74104 |105 {use MSL2318 prescalar) inc Crystal 14000 |2 O] 4069 20 7663 233p - 65p ea. (As used in RCME feature)
7453 (17 74128 |74 74196 110 | MSMS525 : AM/FM frequency only couner, = 2l 4070 20 {Gen 7670 233p MULTIPLEX/PILOT TONE FILTERS, FM IF FILTERS (see cat and:)
7454 |17(24 | 74132 | 73178 | 74197 110 | for fluorescent displays (6LT06) inc xtal 19% (&gl som1 20 7673 CFSE10.7/SFE10.7 - stereo FM IF ceramlc filters fsim FM4 atc) 50p
7455 (35(24 | 74136 40 1 74198 | 15 MSMSS26 = MSMSE25 but for LCD 11008 | S | 4072 20 [Fairchild FND | GFS8107/SFEI0 TN - o bardionn oo o8 17 filters 50p
7460 Zse 60 174199 {160 4.1 LED for 1CM7106 orlMSMS526. 11000 Il wif | 4073 20 500/507 150p | SFE10.7ML - ultra linear phase stereo ceramic IF filters 70p
74139 Y PCB ¢
7463 24 60 1 74247 90 {10 LED {2%x5mm) bar graph driver PCB for 2 gl a075 20 CDA10.7 - 10.7MHz ceramic discriminator (for CA3089 etc}  70p
7470 | 2 74141 |[s6 74253 105 | LOG or LIN (specify). Kit ex leds 300p =8| 4076 20
-

Terms:

Catalogues:

VAT, which is usually shown as a separate amount. Overseas customers welcome -
Ambit. Part 1 45p. Part 2 50p 90p pair.

Clmbi'l' international

®

Current news: A PCB for the Mullard DC tone and volume controt system is now available £3 + 0.45 VAT. HMOS PA modules for 60-100W - kit £14 +£2.10VAT, heatsink £4.10+0.61.

FM radio control system crystals £3.75 pair inc VAT (Sept on) . MK50366N: static drive clock/timer IC £3.78 + 0.57 VAT. 12%kHz channel spacing 8 pole 10.7MHz XTAL filter by TOYO
type HA402 £15.50 + £2.32VAT. A further updated pricelist is now available, and we would like to remind you that enquiries can only be answered if accompanied either by an official
business letterhead, or an SAE. STOP PRESS: TOKO's new split-apart triple AM tuning diodes are in stock £2.45 + 37p VAT, (KV1215). § BL1 diode DBM 1-500MHz - £4,25+0.64p.

CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please foliow instructions on
please allow for postage etc according to desired shipping method. Access fa:
TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricetist supplements.
Hours/phone: We are open from 9am -7pm for phone calls. Callers from 10am to 7pm. Administrative enquiries 3am to 4.30pm please {not Saturdays). Saturday service 10am to 6pm.

s for credit purchases.

AMBIT catalogues are guaranteed to contain the most up-to-date and best informed comment on
modern developments and advances in the field of radio and audio. There is no competetive

publication that even approaches the broad range of parts/information on modern techniques.

TELEPHONE
e 0277 216029




SUPERSOUND 13 HI-FI MONO AMPLIFIER
A superb solid state audio ampli-
fier. Brand new components
throughout. 5 silicon tran-
sistors plus 2 power output
transistors in  push-pul|
Full wave rectification. Out-
put approx. 13 watts r.m.s.
mnto 8 ohms. Frequency
response 12Hz 30KHz %
3db.  Fully e
pre-amplifier stage with
separatc  Volume. Bass
boost and Treble cut controls. Suitable for 8-15 ohm
speakers. Input for ceramic or crystal cartridge,
Sensitivity approx. 40mV for full output. Supplied
ready built and tested, with knobs, escutcheon panel,
input and output plugs. Overall size 3” high x 6 wide
X 7¢”decp. AC 200/250V. PRICE £18-40,P. & P. £1-20

HARVERSONIC MODEL P.A. TWO ZERO
An advanced solid state general

purpose mono amplificr suitable
for Public Addresssystem, Disco
Guitar, Gram, etc. Features 3
individually controlled inputs
(each input has a separate 2 stage pre-amp) Inpul I,
15mV into 47k. Input 2, 15mV into 47k (suitable for
use with mic. or guitar etc.). Input 3, 200mV into 1 meg.
suitable for gram, tuner, or tape ¢tc. Full mixing

inputs plug into standard jack sockets on front panel.
Qutput socket on rear of chassis for an 8 ohm or 16 ohm
speaker. Output in excess of 30 watts music power.
Very attractively finished purpose built cabinet made
from black vinyl covered steel, with a brushed anodised
aluminium front escutcheon. For ac mains operation
200/240 volts. Size approx. 12¢in wide x 5in high
74in decp.

Special introductory price £29-00+ £2-50 carriage and
packing.

“POLY PLANAR’* WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 113" x 141" x 14" deep. Weight 190z. Power

only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffic. Send S.A.E. for full details.

Only £8-80 cach + p. & p. (one 90p, two £1-10).
Now available in 8” round version. 10 watts RMS 60Hz
20KHz £6-30. P, & P. (one 65p, two 75p).

100mV out. 15 to 35V neg. carth. Equ. .. from
20Hz to 20KHz. Input impedance 47K. Size 10*
20" x 50H. £3-20 + 20p P. & P.

integrated |

MAINS OPERATED SOLID STATE AM/FM
STEREO TUNE

200/240V Mains oper-

ated Solid State FM AM
Stereo Tuner Covering
M.W. A.M. 540-1605
KHz VHF/FM 88-108
Bullt—m Ferrite rod aerial
/ for M.W. Full AFC and
AGC on_AM and FM.
- Sterco Beacon Lamp
Indicator. Built in Pre-amps with variable output
voltage adjustable by pre-set control. Max o/p Voltage

600m/v RMS into 20K. Simulated Teak finish cabinet.
Will match almost any amplifier. Size 82"w x 4°h Xx

94“d approx.
!JMITED NUMBER ONLY at £29-00+£1-50P. & P.
10/14 WATT HI1-FI AMPLIFIER KiT

| A stylish finished monaural amplifier with an output

| speaker and 2

facilities with full range bass & treble controls. All |

handling 20W r.m.s. (40W peak). Impedance 8 ohm |

STEREO MAGNETIC RPE-AMP. Sens. 3m‘¥Bin for |

of 14 watts from 2 EL84s in push-puil. Super repro-
duction of both music and speech with negligible hum.
Separate inputs for mike and gram allow records and
announcements to follow each other. Fully shrouded
section wound output transformer to match 3-15 Q
independent volume controls, and
separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZSO rectifier. Simple instruction booklet
S50p + E (Free with Darts) All parts sold separately
ONLY £18 40, P. & P
built and tested £22-50, P& P. £1
sn:lufo DE com-:n KL

ZE 13" < 2-5/16" x }' ready built, Pre-aligned and
tested for 10-16V neg. carth operation. Can be fitted to
almost any FM VHF radio or tuner. Stereo b

HARVERSONIC SUPERSOUND 0 + 10
STEREO AMPLIFIER KIT
A really first-class Hi-Fi Sterco Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on cach channel resulting in even lower noise
level with improved sensitivity. Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions in-
cluded. Output stage for any speaker from 8 to 15
ohms. Compact design, all parts supplied including
drilled metalwork, high quality ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy, Simple step by ‘step instructions
enable any constructor to build an amplifier to be
proud of, Brief specification: Power output: 14 watts
m.s. per channel into 5 ohms. Frequency response:
*3dB 12-30,000 Hz Sensitivity: better than 80mV mto
1M Q: Full power bandwidth: £3dB 12-15,000 H
Bass boost approx. 1o & 12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 1-0 amp.

| Overall Size 12°w. x 8°d, x 2}h.

| AMPLIFIER KIT

| POW
£1-40, Alﬁ available ready |

Fully detailed 7 page construction manual and parts
list free with kit or send 25p plus large S.A.E.
.. #£14-95P.&P. 80p
(Magnetic input componems 33p extra).

ER PACK KTI . £6-20 P.&.P. 95p
CABIN. o £6-20 P.&.P. 95p
SPECIAL OFFER—-onIy £25 80 if all 3 items ordered
at one time plus £1-25 p. & p.

Full after sales service

Also avail. ready built and tested £32-20, P. & P, £1-50,

light can be fitted if required. Fuil details and instruc-
tions supplied. £7-00 plus 20p. P. & P. Stereo beacon
light if required 40p extra.

SPECIAL OFFERS

Slightly shop soiled radios by well-known manufacturer
for AC Mains or battery use. MW and FM bands.
Dynamic M/coil speakers. telescopic acrial and internal
ferrite acrial. Earpicce socket for personal listening.
Finished in attractive simulated lcatherette. Size
7" H X ¥ 4* D approx. Fully guaranteed.
Bargain price of only £10-25 + £1-30 p. & p.

Mullard LP1159 RF-1F module 470kHz £2-50 + P. &

P. 20p. Specification and connection details supplied.
Pye VHF FM Tuner Head covering 88°108MHz 10-7
MHz 1.F. output. 7-8V + ecarth. Supplied pre-aligned,
with full circuit diagram with precision-geared F.M

HAVERSONIC STEREO 4
A solid state sterco amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Using the
fatest high technology integrated circuit amplificrs with
built in short term thermal overload protection. All
components i ncluding rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec./play socket are mounted on

| the printed circuit panel, size approx. 9%%° X 23" x 1”7

gang and 323PF + 323PF A.M. Tuning gang only
£3-40 . 35p. |

+ P. &P

All prices and specifications correct at time of press andsubject to alteration without notice.
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. SEND SAE WITH ALL ENQUIRIES.

HARVERSON SURPLUS GO. LTD.

Dept. E.E.) 170 MERTON HIGH ST. "LONDON, S. W.19.
54 fes mlnure?r from South Wimbledon Tub'e Station. Open 930-530 Mon. to Fri. 930-5 Sot. Closed Wed.

max. depth. Supplied brand new & tested, with knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically) at
only £10-40 plus 50p P, & P. Mains transformer with an
output of 17v a/c at 500rn/a can be supplied at £2-15 + +
40pP. & P. if d. Full details

VYNAIR & REXINE SPEAKERS & CABINET
FABR[CS app. 54 in. wide. Our price £2-30 yd. length.
P. 50p per yd. (min. 1 yd.). S.A_E. for samples.

~ Tel.: 01-540 3985

S.&R.BREWSTER

WHY PAY- MORE?

for Miniature Soldering lrons & Accessorles
lg\ - ,.“\ /B -...18 watl Soldering lron available e PrEs
n 12,110 8& 240 Volts, futed with
No 20 bn
No 19 size 1 5mm or No 20 size
3mmorNo 21sized 5 mmorNo
22 size 6 mm
No 78 tC Desoildering Bit
No 1920L Long Life Bt

f4-43 + 24p

SPARE BITS

52p
£1-04
£112
£4:23 ...

61p

SAFETY STAND

SOLDER Savbit 20

Savbit 10 32p
Lowmett 10 76p +10p

INDUSTRIAL/RETAIL ENQUIRIES WELCOME FOR THE ABOVE

We also Offer & Recommend for Mail Order &
Personal Callers Only

¢ "

PRICES EACH
nchudeng V A T

Oryx 50 T
Spare tips for above

Isotip quick charge rechargeabie Soldering lron
Spare tips for above

Cable 770.2 11 Colnun 100 meter reel

0.1 Veroboard 3V," > 11!

0.1 Veroboard 4", X 18

Copper Clad bolrd single sided

Watchmakers Side Cutters

Watchmakers Pliers

Transformer 100VA 2 X 12V 4.1A

ing lron

Please Quote your
Number when
ordening

MAIL ORDER DEPT. ey
86 - 88 Union Street, Plymouth . N
PL13HG Tel(0752) 65011

/B9 BSOLOERING IRONS

THE MIGHTY MIDGETS

174

* At newest reduced prices.

* Widest possible range stocked

% /nformation on request

% Enquiries from trade, industrial and
educational users invited

Appointed distributors for the
fine products of:

SIEMENS, ISKRA, RADIOHM,
VERO AND MANY OTHER
FAMOUS MANUFACTURERS

It's a good deal better from

LECTROVALU

Northern Branch (Pergonal shoppers only), 680
Burnage, Manchester M13 1NA. Phone (061) 432 4945.

Your leading direct suppliers for ;

NASCOM MICROCOMPUTERS
AND FULL SUPPORTING RANGE
OF ITEMS TO ENABLEYOU TO
WORK AT PROPER
PROFESSIONAL LEVELS

BE AMONG THE VERY
FIRST TO RECEIVE
Your FREE
CATALOGUE 10
(re:dy shortly) BY

NG YOUR NAME
AND ADDRESS NOW
(124 pages-packed with
items, Hlustrations, etc.)

® we pay

postage
in U.K. on orders list value
£5 or over. If under, add
30p handling charge.

@ We give

discounts
on C.W.0. orders, except
{for a few items marked Net
or N in our catalogues.

on orders, list value
5% £10 or more
on orders list value
10% £25 or more.
Nol on Access or Barclay
card purchase orders.

@ Wae stabilise
prices.

by keeping to our printed

price lists which appear

but three or four times

ayear.

@ We guarantee

all products brand new,
clean and to maker’s spec.
No seconds, no surplus.

Dept.EE12, 28 St. Judes Road, Englefield Green, Egham, Surrey TW28 0HB.

Phone: Egham 33603. (London, dial 87 first; STD 0784). Telex 264475.
Lane,
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The opportunities in electronics, today, and for the We give modern training courses in all fields of electronics
future are limitless — throughout the worid. Jobs for — practical D.1.Y. courses — courses for City & Guilds exams,
qualified people are available everywhere at very high the Radio Amateur licence and also training for the new
salaries. Running your own business, also, in electronics Computer Technology. We specialise only in electronics and
— especially for the servicing of radio, TV and all associated have over 40 years experience in the subject.
equipment — can make for a varied, interesting and highly All the training can be carried out in the comfort of your
renumerative career. There will never be enough specialists own home and at your own pace.
to cope with the ever increasing amount of electronic A tutor is available to whom you can write at any time
equipment coming on to the world market. for advice or help during your work.

and acareer.

COURSES AVAILABLE

All students enrolling in our courses receive

a free circuit board originating from a computer
and containing many different components
that can be used in experiments and provide

an excellent exampie of current electronic
practice.

@ CITY & GUILDS CERTIFICATES
IN TELECOMMUNICATIONS AND
ELECTRONICS.

@ RADIO AMATEUR LICENCE.

@ COMPUTER TECHNOLOGY WITH

| Free 32 page
HOME TRAINING COMPUTER. )

Colour Booklet.
@ DIGITAL ELECTRONICS. o
@ BEGINNERS PRACTICAL COURSE. 1l
@ RADIO AND TELEVISION ssnvncs.?

@ AND MANY OTHERS. -

WE ARE AN INTERNATIONAL SCHOOL

SPECIALISING IN ELECTRONICS i NAME . e ieaaennns eeeesececeessaana :

TRAINING ONLY AND HAVE OVER BADDRESS e rrirerea e, :

40 YEARS EXPERIENCE IN THIS ie.kCap. ]
OC| ease

R EE ! Post now, without obligation, to:- = ]

| BRITISH NATIONAL RADIO and i

{ ELECTRONICS SCHOOL Gnneisans 4
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BOOKS BY BABANI

Engineers & Machinists Ref. Tabies

BP14  2nd Book Transistor Equivs. & Subs. £1-10
BP24 52 Projects Using IC741 {or Equiv} £0-95
BP26  Radio Antenna Book Long Distance

Reception & Transmission £0-85
BP27  Giant Chart of Radio Electronic Semiconductor

& Logic Symbols £0-60
BP32  Build Metal & Treasure Locators £1-00
BP35 Handbook of IC Audio Preamplifier &

Power Amplifier Construction £1-25
BP36 50 Cicts use Germ/Sli/Zener Diodes £0°75
BP39 50 Field Effect Trans Projects £1-25
BP40  Digital IC Equivs & Pin Connection £2:50
BP41  Linear IC Equivs & Pin Connection £2-15
BP42 50 Simple LED Circuits £0-75
BP43  How to make Walkie Talkies £1-°25
BP4S Projects on Opto-electronics £1-25
BP46  Radio Circuits Using IC's £1-35
BP47 Mobile Discotheque Handbook £1-35
BP48  Electronics Projects for Beginners £1-35
BP49  Popular Electronic Projects £1-45
BP50  IC LM3900 Projects £1-35
BP55  Radio Stations Guide £1-45
BP160 Coll Design & Consequence Manual £0-75
BP202 HMandbook of Integrated Circuits

Equivalent & Substitutes £1-00
BP205 1st Book of Hi-Fi Speaker Enclosures £0-75
BP213  Circuits for Model Railways £1:00
BP215 Shortwave Circuits & Gear for

Experimenters & Radio Hams £0-85
BP217 Solld State Power Supply Handbook £0-85
BP221 28 Tested Transistor Projects £1-25
BP222 Short-wave Recelvers 'ov Beginneu £0-95
BP223 50 Projects using IC CA31 £0-95
BP224 50 CMOS IC Projects £0-95
BP225 A Practical intro to Digital IC's £0-95
8P226 Build Advanced Short-wave Receivers £1-20
BP227 Beginners Guide to Building

Electronic Projects £1°25

Transistors 3rd Ed
integrated Circuits
Radio & Television
Electronics

Colouv TV 2nd Ed.

20 Sohd State Proj. for Car

20 Soltd State Proj. for Home

110 Int. Circ. Proj. for Home

110 Thyristor Projects

Operational Amp Pro}. for Home

Electricity

Begmners Guide to Electronics
s Guide to Tel

23t Begl s Guide to Transist,

Beginners Guide to Electric Wlnng

Beginners Guide to Radio

Guide to Colour TV

Electronic Diagrams

Electronic Components

Printed Circuit Assembly

Transistor Pocket Book

50 Photoelectric Circuits

Semiconductor Handbook Part 1

Semiconductor Handbook Part 2

Electronics Pocket Book

BI-PAK TTL Data Book
BI-PAK CMOS Data Book

SWITCHES

NEWNES BOOKS

Beginners Guide to Integrated Circuits

Description No.
DPDT mintature slide 1973
DPDT standard slide 1974
Toggle switch SPST 15 amp 250V ac 1975
Toggle switch DPDT 1 amp 250V ac 1976
Rotary on-oft mains switch 1977
Push switch — Push to make 1978
Push switch — Push to break 1979
ROCKER SWITCH Colour No.
A range of racker RED 1980
switches SPST—moulded BLACK 1981
in high insulation WHITE 1982
material available in a BLUE 1983
choice of colours ideal YELLOW 1984
for small apparatus LUMINOUS 1985
Description No.
Miniature SPST toggle 2 amp 250V ac 1958
Miniature SPST toggle 2 amp 250V ac 1959
Miniature DPDT toggle 2 amp 250V ac 1980
Miniature DPDT toggle centre off 2 amp

250V ac 1861
Push-button SPST 2 amp 250V ac 1962
Push-button SPST 2 amp 250V ac 1963
Push-button DPDT 2 amp 250V ac 1964

MIDGET WAFER SWITCHES

Single bank water type—suitable for switching at 250V ac
100mA or 150V dc in non-reactive foads make-before-break
contacts, These switches have a spindte 0-25 in dia. and 30

indexing.
Description

ole 12 way
2 pole 6 way
3 pole 4 way
4 pole 3 way

MICRO SWITCHES

No.
Plastic button gives simple 1 pole change over acllon
19

Rating 10 amp 250V ac

Terms: cash with

OPTOELECTRONICS

NEW INCREASED RANGE—ALL 1st QUALITY
LED's {diffused)
o,

. Type Size Colaur Price
ARL209 (TIL209) -3mm (-125) RED £0-12
MIL3232 (TIL211) -3mm (-125) GREEN £0-22
MIL3331 (OP212A) -3mm (-125) YELLOW £0-22

-5mm (-2) RED £0-12
-5mm (-2) GREEN £0-22
M|L5351 (MV5353) -Smm (-2) YELLOW £0-22
FLV ~5mm (-2) CLEAR £0-13
(ilt Red)
SUPER 'Hi-Brite’ Type
1521 MIL32 -3mm (-125) RED £0-12
1522 MIL52 -5mm (-2) RED £0:12
1514 ORP12 Light dependent resistor £0-63
1520 OCP71 Photo transistor £0-40
LED CLIPS
1508/125 pack of 5 125 clips £0-17
1508/2 pack of 5 2clips £0-21
DISPLAYS:

DL703 7 segment D.P. left (30” height)
RED Single Digit

DL707 7 segment D.P. |eft (30” height)
RED Single Digit

DL527 7 segment D.P. left (50 height)
RED Two-Digit Reflector

DL727 7 segment D.P. nuht( 510” height)
RED Singie Digit Light Pip

DL747 7 segment D.P, left (630” height)
RED Single Digit Light Pipe

OPTO-ISOLATORS
Isolation Breakdown—Voltage 1500—continuous fwd current
100mA CIL74. Single-Channel 6 pin DIP standard type—
optically coupled pair with infra-red LED Emitter and NPN
Silicon Photo Transistor

no. 1497 £0-61

of
CILD74 Multi-Channet 8 pin DIP Two Isolated Channeis
o/no. 1498 £1-22
CILQ74 Multi-Channel 16 pin DIP Four Isolaled Channels

o/no. 1499 £2-69
MEL 11 (TIL81) NPN Light Detector

Silicon Photo Dartington Amplifier—VCBO 30v VECO 10v I¢
100mA Ptot 300mW IL Min 0-5 Typ.2mA ID 100mA nA £0-29

FUSE HOLDERS AND FUSES

Common Anode
o/no. 1523 £0-85
Common Anode
o/no. 1512 £0-92
Common Anode
o/no 1524 £2-08
Common Anode
o/no. 1512 £2-07
Common Anode
o/no. 1511 £1-73

Description No Price
20mm x 5mm chassis mounting 506 £0-18
14in x }in chassis mounting 507 £0-14
1 iin carinline type 508 £0-18
Panel mounting 20mm 509 £0-23
Panel mounting 13in 510 £0-37
QUICK BLOW 20mm
Type No. Type No. Type No.
150mA 611 Tp 1A 615 6p 3A 619 6p
250mA 612 6p 1-5A 616 7p 4A 620 10p
550mA 613 6p 2A 617 6p 5A 621 6p
800mA 614 3p 2-5A 618 Tp
ANTI-SURGE 20mm
Type No. Type No. Type No.
100mA 622 1A 625 2-5A 628
250mA 623 2A 626 315A 629
500mA 624 1-6A 627 5A 630

All 8p each
QUICK-BLOW 1jin.

ype o. Type No. Type No.

250mA 631 500mA 632 800mA 634

All Bp each
Type No. Type No. Type No.
1A 635 2-5A 638 4A 641
2A 637 3A SA 642

639
All 6p each

BA BOLTS —packs of BA threaded cadmium plated screws
siotted cheese head. Supplied in multipies of 50.

ype o rice ype No. Price
1in OBA 839 £1-38 jin 4BA 846 £0-37
§in OBA 840 £0-86 iin 4BA 847 £0-2%
1in 2BA 842 £0-75 1in 6BA 848 £0-46
31in 2BA 843 £0-52 $in 6BA 849 £0-24
3in 2BA 844 £0-60 iin 6BA 850 £0-29
1in 4BA 845 £0-51
B'A NUTS—packs of cadmium plated full nuts in multiples
of 50
Type No. Price Type No. Price
0BA 855 £0-83 4BA 857 £0-35
2BA 856 £0°55 6BA 858 £0-28

BA WASHERS—flatcadmium plated plain stamped washers
supplied in multiples of 50.

Type No. Price Type No. Price
0BA 859 £0°16 4BA 861 £0-14
2BA 860 £0-14 6BA 862 £0-14
SOLDER TAGS—Hot tinned supptied in multiples of 50
Type No. Price Type No. Price
0BA 851 £0-46 4BA 853 £0-25
2BA 852 £0-32 6BA 854 £0-25

37 1IMFD 35V 3142 4-4MFD 35V

3138 22MFD 35V £0-13 3t57 3:3MFD 25V

3139 47MFD 35V £0-13 3143  10MFD 35V £0-25
3140 1-0MFD 35V £0-13 3144  22MFD 16V £0°25
3141 2:2MFD 35V £0-14 3156 33MFD 35V £0-13

19

132
133

134
135
136
178

202t
2022
2023

with

2026
2027
2028
2029
2030

2031
2032
2033
2035

at the above address.

amp.
0-19-25-33-40-50V

Voltages avallable by use of t.

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

NoT

FM mdoor Ribbon Aerial

0-69
3-5mm Jack plug to 3-5mm Jack plug. Length 1-5m £0 86
5 ¢in DIN plug to 3-5mm Jack connected to pins

3 & 5. Length 1-5m.

5 pin DIN plug to 3-5mm Jack connected to pins

1&4. Length 1:-5m.

Car aerial extension. Screened insulated lead

Fitted plug and socket

AC mains connecting lead for cassette rec
and radios 2 metres

5 pin DIN phono plug to stereo headphone
Jack socket

242 pin DIN plugs to stereo Jack socket with

attenuation network for stereo headphones
Length 0-2m
Car Stereo connector. Variable geometry p

fit most car cassettes, 8-track cartridge and
combination units. Supplied with inlined fuse

power lead and instructions
6:6m Coiled Guitar Lead Mono Jack plug t
Jack plug Black

3 pin DIN plug to 3 pin DIN plug. Length 1-
5 pin DIN plug to 5 pin DIN plug. Length 1-
5 pin DIN plug to Tinned open end. Length 1-5m

5 pin DIN plug to 4 Phono Plugs.
All colour coded. Length 1-5m,
5 pin DIN plug to 5 pin DIN socket. Length
5 pin DIN plug to 5 pin DIN plug mirror im
Length 1-5m
2 pin DIN plug to 2 pin DIN inline socket
Length 5m
5 pin DIN plug to 3 pin DIN plug 1 & 4 and
Lengtn 1-5m
2 pin DIN plug to 2 pin DIN socket. Length
5 pin DIN plug to Phono plugs
Connected pins 3 & 5. Length 1-5m
5 pin DIN plug to 2 Phono sockets
Connected pins 3 & 5. Length 23¢m
5 pin DIN socket to 2 Phono plugs
Connected pins 3 & 5. Length 23cm
Coiled stereo headphone extension lead
Black length 6m

AC mains lead for calculators etc

Length Width Height
8in 53in 2in
11in 6in 3in
6in 43in 13in
9in 53in 25in

ALUMINIUM BOXES. Made from bright ali., folded con-
struction each box complete with half-inch-deep lid and

screws.

No. Length Width Helght
159 53in 24in 13in
160 4in 4in 1im
161 4in 2in 1;in
162 5in 4in hm
163 4in 2¢in 2in
164 3in 2in 1in
165 7in 5in 2zin
166 8in 6in 3in
167 6in 4in 2in

TRANSFORMER

MINIAYURE MAINS Pnglary 240V

econdary
6V-0-6V 100MA
9V-0-9V 100mA
12V-0-12V 100m A

MINIATURE MAINS Primary 240V

two Independent secondary windings

Type
MT280-0-6V 0-6V RMS
MT150-0-12V 0-12V RMS

1 AMP MAINS Primary 240V

Secondary Price
6V-0-6V 1 amp £2:88
9V-0-9V 1 amp £2-30
12V-0-12V 1 amp £2-99
15V-0-15V 1 amp £3:16
30V-0-30V 1 amp £3-97

STANDARD MAJNS Primary 240V
Multi-tapped secondary mains transformers available in 3
2 amp current rating. Secondary taps are

1 amp and

Rahng Price
iamp £3-9
t amp £5-06
2 amp £6-27
240V anary 055V @

2A Secondary £7-30

SPECIAL OFFER

2042 240V Primary 0-20V @ 2A Seconadry, By removing 5 turns
for each volt from the secondary winding any voltage up to
20V @ 2A is easily obtainable, Ideal for the expevlememev

HEATSINKS

Type No. Price
T03—single heat sink 873 £0-3
T03—double heat sink 874 £1-38
Double sided heat sink 875 £1-67
T05/39 heat sink 876 £0:16
T018—heat sink 877 £0°14
TO1—heat sink 878 £0-09

order. Cheque, P.O. payable to Bi-Pak

CASES AND BOXES

INSTRUMENT CASES. In two sections, vinyl covered top
and sides ajuminium bottom, front and bach.

Pnc.

£0-98
£0-98

£1:44
orders
£0-78

£1-21

£1-04
lug to

£0-69
o Mono
£1:72
£0-85
£0-85
£0-85

£1-49
£0-92

5m
5m

1-5m
age

£1-21

£0-78

£0-95
£1-13

£0-88

345
10m

£0-78
£0-78

£2-01
£0 52

P & P 860
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Send your orders to:
DEPT. EEl|,

Visit our NEW shop: 3 BALDOCK ST., WARE,

nia SRCA IS

BOARDS FROM o= pusé

PO BOX 6, WARE,

CARBON POTS (Linear Track)
Single gang with wire end terminations.

r.p.m. Collet chuck ideal for drilling printed circuits or
model, marking No. 1402. £7-79
TRANSFORMER 240v Primary 020V .. 2A Secondary.
By removing 5 turns for each volt from the secondary winding
winding any voltage up to 20v .. 2A is obtainabls ideal for
the experiementer No, 2042. £1-504+-86p P & P
ANTEX MLX soldering iron. Sturdy 25 watt iron complete
with 43 metres of 2-core. Works off a 12 volit battery, Ideal
for car. Boat Caravan No 1724

HERTS. Tel:
HERTS. Telex: 81786

0920-3182

SPECIAL VOLUME CONTROLS
A miniature 16mm type repiacement

Pre-amplifiers

6mm x 50mm plastic shaft 10mm bushes volume control incoporating single pole :gg";g ;%
supplied with shake proof washer and on-off switch. Resistance value 5k ohms. 1592
No soldering modular breadboatds, simply plug components nut. Tolerance 20% of resistance. Tolerance + 20/ ua watt rating. 5924 300v £0-12
in and out of letter number identified £ 1831 1k ohms 837 100k ohms 1889 £0-3t 1 Amp
nicke!-sllkver contact ho':es. Stsr:lznl-)all %rll)d sl‘rjnp:y 1832 2k2 ohms 1838 220k ohms :::% 15(0)3 220032
snap-lock boards together to bul readboard of any size. 1833 4k7 ohms 1839 470k ohms v ;
All EXP Breadboards have two bus-bars as an integral part 1834 10k ohms 1840 1 Meg ::MNI_?;’URE ROTARY VOLUME IN4003 200v £0-07
of the board, if you need more than 2 busesEsimply 1835 22k ohms 1841 2M2 5k°:hms°ll.og Tl Grithl onZonkiswiten m:ggg gggv ﬁgg:
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i i X v N
EXP.3WS5. The ideal breadboard for :':’:i'r"';yd,':r 2:?:;?:118::"1 fixing nut. Used IN4007 1000 £0-12
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Accepts 8, 14, 16 and up to 22 pin IC's. $u2R4k'?:hr:?Ts (L%&I%:)ohms 1eS07 EeeZmRiCH) .'28;3 1585v éo-zg
0-
ONLY £1'71. 1S skiohng T Mgt WIRE WOUND POTS 15021 200v £0-13
"mmm 1845 47k ohms 1850 2 M2 A range of wire wound single gang pots 15023 400v £0-15
1846 100k ohms All at 30p each wn: ‘Ianearbira%ks gt 1 w'atl ratlrr;'g ;\Hed :gggg 600v 23::
SUOOPRL I witl mm bush and supplied with shake- 800V 1
EXP.350. £3:62 ;\)Iroo' washer and nut. :2&2"9 }%v £°-§3
. . . 6 v 0-29
i q [ ] Designed to fit 2-:54mm pitch board. All 1891 10 ohms 1896 470 ohms 3 Am
270 cor_ﬂac} poml_s with tracks are linear law. 1892 22 ohms 1897 1k ohms mswgsov £0-16
two 40-point bus-bars, vCT 189347 ohms 1898 2k2 ohms IN5401 100v £0-17
1816 100 ohms 1824 47k ohms 1894 20 ohms 1899 4k7 ohms IN5402 200y £0-18
""""""" " "l 1817 220 ohms 1825 100k ohms 1895 220 ohms Al at 92p each IN5405 400v £0-22
EXP.300 » 1818 470 ohms 1826 220k ohms IN5406 600v £0-24
ol o --"- e lnn suse) S 1819 1k ohms 1827 470k ohms IN5407 800v £0-29
550 con- 1820 2k2 ohms 1928 1 Meg ohms SWITCHED POT (Log Track) IN5408 1000v £0-35
. 1821 4k7 ohms 1829 2M2 ohms Specification as VC2 but track having (log)
tacts |y 4 » 1822 10k ohms 1830 4M7 ohms law. 10/Amp o
with twol AR iEachms,  Slatitmesin o S R e[S YRSt 15101100 1 £
40-point e aaohms Sy .ohms 110/209 290v £05
T ohms eg °
bus-bars ‘mm!!!u lm "m I I “ 1882 47k ohms 1887 2M2 1510/400 400v £0-40
£6.61. 1060 6k7 ahma " Ovass S50n ohre NE P e 1310/300 800w £0.53
-61. seens sares sees ohms 5 ohms 2
L 1861 10k ohms 1866 470k ohms 1510/1000 1000v £0-69
1862 22k ohms 1867 1 Meg PRE-SET POTS 1510/1200 1200v £0°79
! ST P D0 1863 47k ohms 1868 2M2 HORIZONTAL MOUNTING 30 Amp
EXP.650 for Micro- 1864 100k ohms All at 99p each Miniature type for transistor circuits. The 1530/50 S0v £0-64
“I“ “ I wiper of the preset is provided with a slot 153011 00 £0-79
processors for screw adjustment. The tags of the |53012$ ;00: £1-07
£4-14 SINGLE GANG SWITCHED (Lin Law) preset will fit printed wiring boards with 1S30/400 400v £1-44
. These potentiometers are fitted wlith apitch of 2-:54mm. Alltracks are lineariaw. 1530/600 £2-02
“"m ii double pole on-off switches. The switch is ver 1230/300 600v sault
""I“m" incorporated within the rotary action of 1801 100 ohms 1809 47k ohms 1530/1000 1000v £2:51
[ cereih O the pot. Specification of pot is as VC1 1802 220 ohms 1810 100k ohms 1530/1200 1200v £3-16
EXP.4B Switch rating 1-5 amps at 250v AC. 1803 470 ohms 1881 220k ohms
CA-Z 1870 4k7 ohms 1875 220k ohms 1804 1k ohms 1812 470k ohms 79 Amp .
More bus-barsjg S:EE SEEE EREEL MR THINS BIEED RERRD 0bEA 1871 10k ohms 1876 470k ohms JB05/2kz ohmia 1134 chins :g;gﬁgosfgov Eoi0y
: ohms 18771 M ohms ochms
£2-65. ([[_SEV IV AR T 18 1873 47k ohms 1878 2M2 © 1807 10k ohms 1815 4M7 ohms it LR £1-38
ALL EXP. 300 Brea ey — 1874 100k ohms All at 75p sach 1808 22k ohms All at10p each 1S70/600 600v £2-59
1570/800 800v £2-38
PRE-SET POTS 1S70/1000 1000v £3-45
R UR DUAL GANG LONG-ANTI-LOG POT VERTICAL MOUNTING BYX38/300 6A 300v £0-52
1888 Track specification as dual gang Miniature type for transistor circuits. BYX38/600 6A 600V £0-69
600ma TO 18 Case 7amp TO 48 Case pots VC3, but tracks 9 Wiper adjust is made by a screw BYX38/300 Rev 6A 300v £0-52
Volts No. Price Volts No. Price log action 100k ohms £0- -86, driver slot. BYX38/600 Rev 6A 600v £0-69
10 THY600/10 £017 50 THY7A/50 £0-55
20 THY600/20 £0-18 100 THY7A/100 £0-59
30 ;H;GOO/gg £0 :3 200 ;:;1‘“;2% £0-66
50 THY600/ £0°25 400 TA/4 £0-1
100 THY600/100 £0-29 600 THY7A /600, £0-90 400 mw (Bzy88) 0007'G|alsis en-
200 THY600/200 £0-44 | 800 THY7A/800 £1-06 e oo, aoes
00THYS00M00 | £0S1) || e S et G R R T R M
— Vorts No Prce 1943 15 watt hioh quality soldering iron  of 1500 voits AC and a leakage current of S-6v. 5-6v. 6.2 6.8v. 7-5v.
T TOS6C 50 THVle/SO £0-59 totally encloseg ‘elementin a ceramic shaft only 3-SuA and another shaft of stainless B'2v: 9-1v.' 10v, 1'1v, 1'iv, 13v:
V:lrt“spNo. Pr.hs:: 100 THY10A /100 £0-66 fitted with 3/32” bit. £4-83 steel to ensure strength. £4-83 15v, 16v, 18v, 20v, 22v, 24y, 27v,
50 THY1A/S50 £0-30 200 THY10A/200 £0-79 1947 Replacement element for 1943 1935 Replacement element for 1931 iron. 30v, 33v, 39v
100 THY1A/100 £0-32 | 400 THYION 00 EoMiqy | tron- £2-19 e < ke No. 24 5p each
Al £0°37 | 800 THY10A/800 £1-40 [ 1944 iron coated bit 3/32% for 1943 irod 1932 iron coated bit 4" for 1931 iron. £0-58 T e e
AT 052 16 amp TO 48 Case | 1345 iron coated bit §” for 1943 iron. £0-53 1933 iron coated bit 2/16” for 1931 jron, | 3vailable 1:3v, 2.2, 27v,
At 50 THY16A/50 £oe3 | 1946 iron coated bit 3/16” for 1943 gron. £0-58 5-6v, 6-2v. 6-Bv. 7-5v, 8-2v.
100 THY16A/100 £0-67 0-53 1834 iron coated bit 3/32” for 193¢ iron. 9-1v, 1ov, v, 12v, 13v, 15v,
e TO 66 Case | 200 THY16A/200 £0-71 ¥ 1948 General purpose 18 watt iron nned picoet LR AP L D i
50 THY3A/50 enzz (|00 T HISAAI0T skl . nfifonfcaatedibit 1953 SK1 soldering kit—This kit contains | sov. ove’ 1000, " o0 vt 1o
100.THY3A/100 £0 800 THY16A /800 £1-60 1952 Replacement element for 1948 Iron 15 watt soldering iron fitted with a 3/16” " No. 21317, h
200 THY3A/200 £0- 4 £243  bit plus two spare bils, a reel of solder, J Motal stud type SO0 case
400 THY3A /400 £0-48 30 am, TP C . o eat-sink and a booklet 'How to solder w Metal stud type 0
600 THY3A /600 £0-58 Volits %o. p,T:: 1949 iron coated bit 3/32” for 19‘8£|Jf’5":" in presentation display box. 6-38 Range of voltages available.
800 THY3A/800 £0-75 | 50 THY30A/50 £1-36 - ) 3viti2i2v, 5251, 139y, 43°33)
TR O B s o oo o BT e Brah acitnobiette, mrate il GO 11 Ssamma i 1 i 11k
N . - N g te material, v, v, 8-2v, 3-1v, 0 0
Samp TO 66 Case %% ;:zmﬁl% £12 o1 1951 iron coated bit 3/16” for 1948 iron. chromium plated strong steel spring, 12v, 13v, 15v, 16v, 18v, 20v,
Volts No. Price 600 TvagA’-m f.gg £0-53 itable for all dels, includes 22v, 24v, 27v, 30v, 33v, 43v,
50 THY5A/50 £0-41 U 193 nghly popular x25 25 watt quality modation for six spare bits and two 47v, 51v, 69v, T2v, 7Sv, 82v,
100 THY5A/100 £0-52 No. Price soldering iron ceramlc shahs to prov:de sponges which serve to keep the solderlng 91v, 100v,
200 THY5A/200 £0-58 BT101/500R £0-92 near perfect insulatio g iron bits clean. 73 No. Z10 40p each
400 TH;&A/AOO £0-66 g;}%/wok 223
600 THY5A/600 £0-79 .
800 THY5A /800 £0-93 BT107 £1-07
a/s90 | BTi08 £113 DIO DULES
=) & | 2N3228 £0 I‘;
S amp O 220 Case 2N3525 £0-8 P
Volts No. Puce | BTX30/50L £0-38 { Amplifiers . P o Dunalies T s S
400 THY5A /400P £0-86 | BTX30/400L £0-53 AL20 5 watt amplifier module £3-73 wer supply (24 voits DC)
600 THY5A/600P £0-79 | C106/4 £0-69 : SPM80 Stabilized power supply (33V) £5-06
800 THY5A '800P £0 93 | BT116 £1.73 AL30A 7-10 watt amplifier module £4-35 SPM120/45  Stabilized power supply (45V) £6-67
AL60  15-25 watt amp, module  £5-39 o aa/aan (Sianilizedipower/finply M
" " abilized power supply (65V) 9
SPECIAL OFFERS ALBO 35 watt amplifier module £8-44 SG30 Power supply for equaliser = £4-37
AL120 50 watt amplifier module £13-74
MINIDRILL 12v hand heid battery-operated mini dnil 7,500 AL250 125 watt amplifier module £19-24

Miscellaneous
MPA30

PA12 Stereo pre-amp. module £8-94

PA100 Stereo pre-amp. module £18-45 St S [ercreatunet
PA2000 Stereo pre-amp. module £19-07 board
MM1006 Mono pre-amplifier £13-00 it e

MM100G Mono guitar pre-amp. £13:00

Access and Barclaycard accepted. Giro Account No. 388 7006.

All prices include VAT. Add 35p post per order.
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Stereo magnetic cartridge pre-amp
£4-42

2
Complete 7 watt 4 stereo ampuﬁer
22 -66

Siren alarm module 5 watts
10 channel monographic equaliser

15921 100v

£26-72
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Projects... Theory...

and Popular Features ...

These last few weeks before Christ-
mas are hectic ones for the typical
household and this has been borne in

_mind in planning this month’s issue.

One of the many extra chores that
have to be organised is the setting up
of decorative lights, but this is not
always a simple and trouble-free
operation.

Anyone who has had experience
in handling strings of miniature elec-
tric light bulbs knows only too well
the trouble that can be caused by
just a single defective bulb. This is
always a possibility, especially in the
case of lights that have been in one’s
possession for a number of years and
are brought out of storage annually
to provide another brief but scintil-
lating performance.

Anything that helps the harassed
householder to pin-point the fault
quickly will be welcome at this time.
Such helpful practical guidance is
offered this month in our special
feature Xmas Lights Without Tears.
The same article also gives ideas for
improving the overall reliability of
decorative lights.

Dealing with a closely related
theme is Xmas Bright Ideas which
provides a few novel circuit ideas for
electronically controlling decorative
lights. These can be put to imagina-
tive use by our readers to enhance
the overall effects of such illumina-
tions.

Coming now to fully detailed pro-
jects, time is short we realise but
constructors should be able to com-
plete at least one of our three simple
novelties before Christmas.

That perennial problem of seeking
out unusual and interesting small
gifts for children could be solved
with our Everlasting Candle or the
Peg-A-Hole game; while the Twink-
ling Star will add further lustre to
any Christmas Tree, or fit into other
decorative arrangements.

All three are easy to build, need
but a few circuit components and
make use of commonplace materials
and items found around the home.

From among the other projects
this month we make special mention
of the Lightcall, principally because
this simple device could be of great
service to the hard-of-hearing. Its
construction and installation would
be a worth-while task (during the
Christmas vacation?) for any en-
thusiast who knows of a neighbour
or relative who would appreciate a
visual back-up for the doorbell or
chimes.

2.0 .

Our january Issue will be published on Friday, December [4. See page 817 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 telephon;.

Component Supplies

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

All reasonable precautions are taken to ensure that the advice and data given to
readers are reliable. We cannot however guarantee it, and we cannot accept legal re-
sponsibility for it. Prices quoted are those current as we go to press.
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A special feature showing
you how to rapidly trace
a faulty bulb in a string
of lamps and simple
ways of extending

bulb life.

XMAS
LHGEES
WEHBHEPUE
FEARS

By T. R. de Vaux-Balbirnie /

N the author’s house, Christmas
| starts by standing on a chair and
reaching into the loft to recover a
rather old cardboard carton. Labelied
*Christmas Box” in felt tip pen, it
contains all the usual decorations
including a 40 lamp set of lights for
the Christmas tree.

When the lights are piugged in
they never work first time even
though they were in good condition
the previous year. Perhaps the fairies
“pop” a bulb or two on their annual
visit to the Christmas Box in the
summer. More likely. a lamp on its
last legs fails under the vibration of
packing the lights away.

It seems that there are two prob-
lems associated with these lights and
the author has attempted to solve, or
at least to alleviate, both. The first
problem is the inherent short life of
the bulbs and the second is finding
which bulb has “blown” in the event
of failure.

BULBS ARE SERIES
CONNECTED

Christmas tree light sets have all
the bulbs connected in series, i.e. in a
chain, see Fig. 1. This has the dis-
advantage that failure of one bulb
causes them all to go out.

Due to the large number of lamps
in the set and the short life of the
bulbs this is a grave problem. It is
true that certain types of bulbs are
designed to short circuit themselves
internally when the filament blows so
preserving continuity in the circuit. It
is then an easy matter to spot which
lamp has failed as it is the ouly one
not glowing. Unfortunately, from
experience, they are not very reliable
and the self-shorting mechanism does
not always work.

Another problem is that the
“shorted” lamp causes all the other
lamps in the chain to be overloaded
so that other bulbs near the end of
their lives will fail more quickly. A
chain reaction could occur resuiting
in tailure of all the bulbs unless a
special “fuse bulb” is included in the
circuit. This will blow if the current
rises excessively.

Lamps connected in series are never
a good idea but it would be difficult
and expensive to make mains voltage
bulbs of the small size required. As it
is, the bulbs share the mains voltage
equally so that in a 40 lamp set, for
instance, the voltage rating for each
lamp will be 6 volts (240/40). In a
set of 20 lamps it will be 12 volts and
so on. Such bulbs may be manufac-.
tured relatively cheaply (although a
packet of 6 cost 39p in 1978 and gave
little service.)

EXTENDING BULB LIFE

In an effort to extend the life of the
bulbs, several ways of dimming them
slightly have been explored. Such dim-
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Fig. 2. Simple and convenient means
of connecting a diode in series with
the Christmas Lights. See text for
details.

ming of filament lamps has a dramatic
effect in increasing the life. It is
thought that these lights are too
bright anyway—the pinpricks of
brilliant light can be very distracting.
There seems to be a definite case for
introducing a slight dimming.

A cheap and extremely simple way
of achieving this is to connect a suit-
able diode in series with the chain of
lights. This rectifies the mains supply
so that current only flows on one of
the half cycles. A small diode may be
chosen which will fit inside the mains
plug as shown in Fig. 2.

The diode may be connected (either
way round) in the neutral lead using
a hooked connection for the lead out
of the plug. This connection must be
soldered. The cable clamp on the plug
must be tight so that a trial tug on
the wire cannot dislodge the wire
from the diode. As virtually no heat
is generated in the diode it will be
quite safe in position.

DIODE RATING

The diode must be capable of with-
standing the current required for the
lights and also must have a voltage
rating at least equal to the peak volt-
age of the mains supply. For a 240
volt mains it will be necessary to
choose a diode with at least 340 volts
working. The type 1N4004 is ideal.

Experiments yielded no noticeable
flickering as might be expected from
such an arrangement (the current is
turned off for half the wave cycle and
the filaments in the bulbs have a
chance to cool down a little before the
next current pulse arrives).

As a general rule, the resistance of
a metallic conductor rises - with
increased temperature. When a lamp
is under-run it will operate at a lower
temperature than normal so its resist-
ance will be lower. This means that a
higher average current will flow in the
lamp than theory predicts. 'This

Fig. 1. Lamps in Christmas Lights are
connected as shown above—in series.

ultimately means that the dimming
effect is not as great as might be
imagined but it is still significant.

Obviously a transformer could be
used to reduce the voltage applied to
the lights. This idea was ruled out on
the grounds of cost and size.

BULB ACTS AS RESISTOR

Another way to achieve dimming is
to connect a suitable resistor in series
with the lights. The disadvantage of
a resistor is that it dissipates heat and
could be dangerous for this reason.
The advantage over the diode idea is
that the effect may be controlled by
suitable selection of the value of the
resistor. This idea was almost ruled
out on safety grounds until experi-
ments with mains lamps as resistors
were investigated. Here the heat is
far less likely to be a problem and
there is no difficulty with the housing
or connections.

In operation the mains lamp will
probably glow a little. The light may
be used to illuminate a Christmas
scene or just hidden out of the way.
A standard bayonet lampholder is
used in series with the chain. In the
author’s case, the correct effect was
obtained with a 60 watt lamp but
there is room for experiment here. As
mains voltage exists along the chain
it is essential to make proper con-
nections to the lampholder.

Beware of calculations based on the
resistance of the lamp—once more,
the temperature effect of resistance
makes such figures misleading. For
instance, the calculated value of the
resistance of a 60 watt lamp is about
1 kilohm. However, a multimeter
indicates a resistance of only 80 ohms!
Under working conditions, the resist-
ance of the lamp will be somewhere
between these extremes.

USING A CAPACITOR

An excellent, if unconventional,
way to dim the lights was found. This
was to connect a capacitor in series
with the chain. A capacitor allows an
a.c. current to flow but not d.c. In a
way, a capacitor behaves as a resistor
as far as a.c. is concerned but there is
one important difference. A capacitor
produces no heat and wastes no
energy.

A good effect was obtained with a
1xF capacitor but a brighter operation
was obtained with 2-2F (or two 1uF
capacitors wired in parallel) When

Everyday Electronics, December 1979

buying a capacitor it must be a good
quality component with a working
voltage of at least 340 volts. On no
account must it be an electrolytic
capacitor. These are polarised and
must not be used in a.c. work of this
kind.

Another idea is to connect a few
more bulbs of the same type in series
with the chain. An old, discarded set
of lights would be ideal for the pur-
pose. Care must be taken over the
quality of the joints. Trial and error
will soon reveal the best number of
additional lamps.

It would be possible to replace all
the 6 volt bulbs in a 40 lamp set with
the 12 volt variety designed for 20
lamp sets. It is likely that the final
effect would be too dim, however.
Unless lamps have the same current
rating, it is important not to mix
lamps of different voltages.

TRACING FAULTY BULB

So much for extending the lives of
bulbs. Now for the other problem—
that of finding which bulb has blown
when failure occurs. The most obvious
way is to replace the lamps one by
one with a lamp known to be good.
Alternatively, each lamp may be
tested with a battery. This is a tedious
job especially when the blown bulb is

FLEXIBLE WIRE

EXTENSION \
/

EPOXY RESIN

TWISTED AND
SOLDERED
CONNECTIONS

Fig. 3. Construction details for making a
test lamp.

TiL 209

Fig. 4. Making a simple
l.e.d. probe to be used
when a muitimeter is not
available. Note the flat
alongside the cathode (k)
lead.

Bl
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OFTEN THESE ‘WIRES ARE/
TWISTED TOGETHER

15t TEST LAMP
POSITION

POSITION

20d TEST LAMP

LPID LP1H LP12

Fig. 5. Procedure for tracing a faulty bulb in a string of twelve series connected bulbs.

the last one in the chain to be tested!
Another problem is that when the
bulbs are on the tree it is easy to miss
one. Although the following method
sounds complicated at first it greatly
reduces the time required to locate
the faulty lamp.

TEST LAMPS

Three ‘“‘test lamps” are made in the
following way. Old “blown” (non-
functioning) bulbs have the glass
broken and carefully removed. The
wires leading to the filament are then
gently twisted together and a short
length of wire soldered to them as
seen in Fig. 3. The whole joint is
protected with a little quick setting
epoxy resin adhesive.

As well as these test lanmips, a multi-
meter will be required. If none is
available, a suitable alternative is an
l.e.d. connected in series with a 470
ohm resistor and a 9 volt battery (as
shown in Fig. 4).. When using le.d.s
it should be remembered that they
will only work one way round with the
battery. For all the following the plug
is disconnected from the mains.

EXAMPLE

For simplicity of description,
imagine a set of only 12 lamps with
number 8 blown, Fig. 5. A lamp near
the centre of the chain (say LP6) is
replaced with a test lamp. Checks are
then made with the multimeter set to
ohms or with the le.d. between the
wire end on the test lamp and the Live
and Neutral pins on the mains plug in
turn.

In this example, a low ohms reading
(or led. on) will be indicated
between the test lamp and the Neutral
but a high ohms value (or le.d. off)
between this and the Live pin. This
shows that the fault lies in the latter
half of the chain. In this way the fault
has been narrowed to one half -of the
chain. Naturally, if a low reading is
indicated in both of these tests, then
the faulty lamp is the one which has
been replaced with the test lamp i.e.
LP6. A high reading in both tests will
indicate a faulty bulb in each half.

Having established which is the
faulty half, another test lamp is con-
nected about half way along that
section (say LP9). Checks are then

made as above between the test lamp
just inserted and that already in LP6
and the live pin of the plug in turn.
In the example, a high reading will be
indicated between LP6 and LPS. This
locates the faulty quarter of the
chain.

FURTHER CHECKS

A similar check will narrow the
location of the bulb still further but
when it has been found to within two
or three bulbs it is simpler to check
by substitution than to pursue the
above method any further.

With a 40 lamp set, one operation
will find which ‘20" the fault lies in.
The next operation will find which
“10” and the third operation will
locate which “5’". Another test may be
used to find which “2” or “3”, then
substitution used.

One day someone may invent very
reliable l.e.d. Christmas tree light sets
—there are some very good colours
these days. Until that time the fore-
going may help to avoid unnecessary
aggro during the festive-season.

hag
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GEEE HEBEAS

By E. M. Lyndsell

SANTA'S EYES

MONG the many decorations used

at Christmas time is a cardboard
face of Santa Claus. By use of the
circuit in Fig, 1 Santa’s eyes can be
made to wink (or flash) at you.

The circuit uses a 555 timer i.c
wired as an astable multivibrator.
The flashing rate is set by the values
of R1, R2, VR]1 and Cl. The output
at pin 3 alternately switches at this
rate between 0V and +9V. Thus for
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pin 3 at 0V, D1 is lit with D2 off; for
pin 3 at +9V, D2 is lit and D1 off.
If the l.e.d.s are fitted in the eye
positions on the “Santa card”, he will
appear to be winking at you. A red
knob on VR1 placed at Santa’s nose
will add to the effect and allow the
flashing rate to be altered to suit.
Lots of fun for the children.
Alternatively, a single le.d. could
be used on a cardboard replica of
“Rudolph” at his nose position.
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FLASHING TREE LIGHTS

The Christmas tree lights can be
caused to repeatedly flash on and off
by the application of the circuit in
Fig. 2. Once again, a single 555 timer
i.c. is used in the astable mode with
its output feeding a relay coil.

The relay contacts are wired to act
as a switch in series with the string
of lamps. The contacts need to be of
the normally closed (n.c.) variety to
allow the lamps to be on (no flashing)
when the unit is switched off. The
contact rating must be 240V a.c. at a
current to suit the total bulb load.

Resistor R1 is made small in rela-
tion to R2 to obtain an almost 1:1
mark/space ratio; R2 and Cl! control
the operation rate which has been
arranged to flash at 0-SHa.

When the output at pin 3 is low
(0V), the relay coil is not activated
and the contacts are closed and the
lamps are lit. When pin 3 goes high
(+9V) the coil is energised and the
contacts open and the lights are
switched off. Thus under running con-
ditions, the lamps are alternately
switched on and off at 0-5Hz produc-
ing a low-rate flashing effect.

3|
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XMAS SOUND-TO-LIGHT

For the teenage fraternity the circuit
of Fig. 4 is included. This converts
the sound picked up by a microphone
into a flashing light pattern—the
lights being a string on a Xmas tree.

Almost any microphone can be
used and is placed close to a source
of music such as that from a loud-
speaker of a record player for ex-
ample. The signals are first amplified
(or attenuated) by a variable gain
amplifier, IC1 and then isolated and
boosted by the action of T1. The re-
sultant signal on the secondary of
the “step-up” transformer is con-
nected to the gate terminal of a
mains thyristor loaded with the string
of lights.

The lamps flash in time with the
amplitude peaks of the music heard
in the loudspeaker. The threshold of
triggering is variable by means of VR1.
The i.c. amplifier is battery powered—
two PP3 batteries are suitable.
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BELL-LIGHTS

With the party in full swing it is
sometimes difficult to hear the door-
bell when. it rings. The circuit of
Fig. 3 will announce the arrival of a
caller by flashing the lights on the
Christmas tree (or elsewhere) for a
period of about 15 seconds when the
bell-push is operated. After this time
the lights return to their constant
illumination condition.

Here two 555 timers are employed,
one wired as an astable with the
other as a monostable.

The reset terminal, pin 4 of IC2
(astable configuration) is linked to
the output of IC1 which is at 0OV in
the untriggered condition. This in-
hibits the operation of IC2.

Integrated ' circuit IC1 is switched
on for a time governed by the values
of R3 and C1 when a low voltage
(less than 3V) is received on pin 2,
the trigger input. This happens when
the bell push is operated via TRI
functioning as an inverter. IC1, pin 3,
goes high allowing IC2 to oscillate
and cause the relay contacts to open
and close as described for Fig. 2.
Contacts must be capable of handling
mains voltages.

The astable here runs a. a faster
rate than the previous astable to pro-
duce a more startling effect.

The lights will flash for each suc-
cessive operation of the  bell-push
after the expiration of the mono-
stable “on” time for each push. I{

1REE LIGHTS

240
AL.
MANS
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By F. G. Rayer

HIS game is suitable for one or

more players, and can be of any
grade of difficulty, from the very easy
to almost impossible. In play, shaped
metal plates with holes drilled at their
centres are placed one by one on a
metal peg using a “stick” fitted with
a crocodile clip. As the size of the
hole becomes smaller and smaller, so
does the successful placing of the piece
on the peg become more and more
difficult. An additional “hazard” is the
releasing of the plate from the croco-
dile clip. This device: can therefore
be used to measure co-ordination and
a steady hand.

RULES OF PLAY

A single player can find how small
a hole he can successfully peg, or can
place the metal pieces while timing
himself. Two players can take it in
turns to place the pieces, until one
(the loser) fails, or they can compete
individuatly while timing the success-
ful placing of a certain number of
plates.

The game can be made more inter-
esting for two players (or teams) by
using say 10 pieces and numbering
them 1 to 10, these being the points
scored for successfully placing the
piece on the peg. The point value is
to be inversely proportional to the
hole size ie. the smallest hole—10
pts, the largest hole—1 pt.

The players take turns and are
allowed to choose any piece to try and
peg. If successful they score its point
value. If they fail, that players score
so far is reduced by the point value
of that piece but that piece remains
on the peg. The winner is the player
with the highest score after all ten
pieces have been played.

CIRCUIT OPERATION

The complete circuit diagram of the
Peg-a-Hole game is seen in Fig. 1.

The circuit uses a thyristor, CSR1.
This device exhibits an open circuit
between anode and cathode until a
positive voltage is received at its gate
terminal. The lamp LP1 is normally
off. The “peg” is wired to the gate
terminal.

The crocodile clip which is used for
gripping the actual playing pieces is
connected via R1 to the positive sup-
ply rail. Thus when a gripped metal
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plate touches the peg, with S1 closed,
a positive voltage appears on the gate
terminal and causes CSR1 to turn on,
(anode effectively shorted to cathode)
resulting in LP1 being lit. The lamp
remains on even if the contact to the
peg is broken, and can only be turned
off by means of S1I.

A 6:3V 150mA bulb is fitted, but a
3:5V 300mA bulb could be used
instead. A threecell 4-5 volt battery
is adequate, but 6V could be used,
with a bulb to suit.

ASSEMBLY ON BASE

The game is constructed on a board
about 200X 150mm and 12 to 18mm or
so thick as seen in Fig. 2.

The metal peg used in the prototype
was a 76mm long nail, driven through
from the bottom. Recess the wood
for the head, or drive it flat with the
surface. Solder on a wire and bring it
up through a hole near to where the
tagstrip is to be positioned. This is
the gate (g) connection to the thyris-
tor.

Screw the batten mounting lamp-
holder and the tagstrip to the board
and solder the components to the strip
and wire the latter to the holder. A
strip of aluminium, about 115mm long
and 20mm wide should be shaped to
secure the battery to the board, and
fitted by means of two screws.

Switch S1 consists of a strip of
metal, bearing on a round-headed
screw. It is simply lifted with one’s
finger to break circuit. And may be
rotated to one side to leave the game
permanently off. A conventional
switch, or push-for-off switch could be
used instead.

Convenient and economical battery
connectors for the 1289 battery can
be made from paper clips soldered to
lengths of p.v.c. covered wire.

A sheet of cardboard glued to the
underside will protect the wiring and
the playing area. Four rubber feet
fitted to the underside will afford the
same protection and enhance the
appearance.

PLAYING PIECES

The “gripper” for the playing
pieces is made by feeding about 50cm
of flexible p.v.c. covered wire, fitted
with a crocodile clip at one end,
through an old Biro pen case. The
clip should be a tight push fit into the
end, otherwise it will need to be
glued. The free end is then soldered
to the tag strip.

The metal playing pieces used by
the author were rectangular in shape
and cut from stout scrap aluminium
sheet (16 s.w.g.). Any shape could be
used e.g. triangular, circular, hex-
agonal, etc., or a combination of dif-
ferent shapes for the sake of appear-
ance, with a range of different sized
holes drilled at each plate centre.

PLAY

Several different ideas for playing
have been discussed earlier, and no
doubt constructors will devise their
own rules for the game.

Beside its obvious amusement value,
this unit has a more serious applica-
tion in testing a persons co-ordination
and could be used in this connection
with children, the hole sizes probably
being enlarged. jard
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COMPONENTS

R1 2-2kQ W carbon +£5%

CSR1 CSR1/05 or other type to
accommodate LP1 current

LP1 6-3V 150mA m.e.s. bulb
B1 4-5V type 1289

S1 single-pole on/off (home-
made type used in proto-
type)

Batten mounting m.e.s. bulb
holder; standard crocodile clip;
4-way tag strip with support;
aluminium plate; woodscrews (7
off); pen case; flexible wire; wood
for base; rubber feet; 76mm long
wire nail; paper clips (2 off)

200 x 140mm

3 4 WOODEN BASE

.

N\

£1.50

BALL POINT PEN BARREL

e

SO, i £ = N
Fig. 1. Circuit diagram of the Peg-a-Hole game.
PAPER CLIP
I|IIlIIIIIIII S
B1
QI
CROCODILE CLIP
10x40mm S0xdSmm.
84x73mm
75x40
HOLES VARIOUS
O/—’ SIZES (SEE TEXT)
50x57mm
=
38x30mm
O 16 GAUGE ALUMINIUM

" OR OTHER METAL

Fig. 2. Completed game showing interwiring and suggested
dimensions for the metal pieces.
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The complete game showing stick and metal pieces.
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is to provide a convenient port-

e form of light for the odd noc-
turnal visit to the bathroom. 1t also
has the added advantages that it will
never fail because of a used-up bat-
tery, and it is easy to find in the
dark because of the tiny glow from
the incorporated light emitting diode.

CIRCUIT DESCRIPTION

The circuit diagram is shown in
Fig. 1. 1t consists of a 1-25V m.e.s.
bulb and rechargeable battery wired
in parallel with the transformer
secondary and an l.e.d.

With the candle in position on the
charger board, S2 opens turning off
the lamp, and S1 closes completing
the circuit from the secondary of the
transformer. The light emitting diode
D1 acts as a rectifier and the battery
is supplied with a charging current.

When the candle is removed, S2
closes turning on the light, aad” SI
opens switching off the battery charg-
ing circuit. The resistor Rl is used
to reduce the charging voltage to a
suitable value. Besides acting as a
rectifier, D] also serves to show when
charging is taking place.

CHARGER BOARD

It is best to start construction with
the board for the charger. This con-
sists of a piece of plywood 150mm x
100mm x 15mm. To determine the posi-
tions of S1 and magnet B, take the
ceiling rose and remove the terminal
block. This can easily be done using
a hot soldering iron and some
ingenuity.

Place the rose on the board about
10mm from one end, draw round it
and mark the position of the terminal
block and lower knock out panel. Re-
cesses can now be cut in the board
so that reed switch S1 and magnet
B can be mounted flush with the sur-
face as shown in Fig. 2a. Note that
magnet B is offset. This is because
the contacts in S2 are at one end of
the glass envelope and not in the
centre.

Two holes should now be drilled
through the board to take the leads
from S1, which can now be mounted
and secured in position by bending
its wires carefully with pliers. Glue
magnet B in place.

-[HE purpose of this useful gadget
abl
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CANDLE

Construction of the candle itself can
start next. The switch S2 consists of
part of a single-pole changeover reed
switch. The unwanted “normally
open” contact wire should be cut off
carefully about 5mm from the glass.
This switch can now be glued with
Araldite onto the base of the ceiling
rose in the recess where the terminal
block used to be, see Fig. 3, making
sure that the contacts of the switch
are on the right hand side. Magnet A
can then be glued down over the
lower knock-out panel.

ROSE GUIDES AND
CONTACTS

At this stage the ceiling rose base
should be placed on the charger
board to make sure that S1 and S2
are aligned properly and are working.
The top of the charger board can then
be covered with Formica or similar
laminate.

The rose guides can be mounted
next. These are positioned by placing
the ceiling rose base in the correct
operating position on the charger
board, drawing round it and spacing
out the rose guides about 5mm out-
side this circle.

Next the charger contacts are fixed
in position. These are made of large
brass drawing pins with 24 s.w.g. tin-
ned copper wire attached to them and
are located in the following way.
Place the rose base on the charger
board and mark the position of the
mounting screw holes. A small hole is
then drilled through the board at
these points to take the contact wires
and then the contacts themselves
are secured (glued) in position.

Finally the transformer and associ-
ated components can be mounted and
wired up as shown in Fig. 2b and c.
The underside of the board should be
finished with a protective covering
e.g. hardboard, and a small ventilated
plastic box fitted over the trans-
former for safety reasons.

The contacts on the underside of
the ceiling rose can be fitted next.
These consist of short 2BA bolts with
solder tags mounted on the inside,
see Fig. 3. These should be counter-
sunk so they lie flush with the rest of

the underside. Replace the cover on

the rose and place it in its -correct
operating position on the charger
board. Mark the desired location of
the led. and carrying handle, drill
suitable size holes and fit these com-
ponents.

Assembly of the candle unit can
now be completed. Take one of the
end caps, cut it down to about 15mm
in length and drill a hole in the
centre just big enough to fit over the
hole in the top of the ceiling rose.
Glue this on to the ceiling rose cover.
The other end cap should be similarly
treated so that it can take lamp LP1.

COMPLETING ASSEMBLY

Wires are then soldered onto the
battery and lamp according to Fig. 3
and the two solder tags fitted to the
ceiling rose cover. Complete the wir-
ing and slot the unit together. Care
should be taken to wire the lLe.d. in
the way shown or the battery will
not charge and may be damaged.

As a finishing touch some form of
location marks can be put on the board
and candle to ensure that it is always
set down in the right position. g

COMPONENTS “s3%%=

R1  220Q $W carbon + 10%

T1  mains primary/6V 100mA secondary transformer

D1 TIL209 l.e.d. red or green

B1  1-5V type U11 rechargeable battery

LP1 1-25V 0-25A m.e.s. lamp

S1  s.p.s.t. normally open reed switch including magnet
S2  s.p.d.t. reed switch including magnet

See

ok
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m.e.s. bulb holder; mains cable; connecting wire; ceiling rose; piece of plastic
tubing with end caps to fit; cable clip for handle; piece of plywood 150mm x
100mm; covering for charger board; 2BA countersunk boits, nuts and solder
tags (2 off each); 4BA nuts, bolts and solder tags (2 off each); brass drawing
pins (2 off); rubber feet (4 off); nuts and bolts for handle.

Everyday Electronics, December 1979



MAGNET A
b sl # [ohhce] |
40V 6V X1X2 g k ‘
L ¢ X @ |
Ri2200  SINO. 3 < l ‘
maos g -
15V
| 240vALC. LP1
MAINS N > })Zg\i
2
‘ & £8
A S2 NC.
13 'S 41)1" |
N s} \
NO. NORMALLY OPEN
NC. NORMALLY CLOSED T AR

Fig. 1. Complete circuit diagram of the Everlasting Candle.
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The “candle” being removed from the charger base.
For safety reasons a plastic cover must be placed over K
the mains transformer.

ROSE BASE

Fig. 3. Component layout of the candle unit.
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Fig. 2. Component layout of charger board showing (a) top side before covering with Formica, (b) top side after covering, (c) the
underside.
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4RISTMAS will be with us again

C soon and homes will be adorned
with decorations of many sorts. The
Twinkling Star described here is in-
tended to be such a decoration and
was originally designed to hang on the
Christmas tree but could also be used
to decorate a wall or window.

Construction is - quite straight-
forward and uses easily obtainable
components allowing it to be built in
good time for the festive season.

The unit consumes an average of
400mA and for this reason a mains
derived power supply is incorporated.
For those with a 9 volt battery elimi-
nator capable of supplying this cur-
rent, D1, Tl, Cl and Sl can be omit-
ted from the shopping list.

CIRCUIT DESCRIPTION

The complete circuit diagram of the
unit is shown in Fig. 1. Use is made
of the versatile 555 timer i.c. Two
devices are used here, IC1l, 2 both
wired as astable multivibrators. Out-
put from the 555 is at pin 3, and the

number of times per second (fre-
quency) that it switches between the
0V and positive supply rails is deter-
mined by the values of C2 and C3
and their series resistors.

The frequency of ICl is equal to
1/{(R1+2R2) XC2}=2-3Hz, and for
1C2 the frequency is 1-5Hz.

The exact values of frequency are
not too important, but their ratio is,
as this determines the flashing rate
and brightness of LP3. A frequency
ratio of 2:3 was found most suitable.
This can be experimented with by
changing the values of R4 and/or R2.

When power is applied to the cir-
cuit lamp pair LP1 and LP2 will flash
alternatively at 2:3Hz as will pair
LP4 and LP5 at 1:-5Hz. Lamp LP3
will only be on (bright) when IC1
pin 3 is high and IC2 pin 3 is low and
vice versa. The centre lamp LP6 is on
all the time as it is connected directly
across the supply lines.

The total effect is to simulate a
twinkling star.

The wattage of LP6 is less than all
the other lamps in an attempt to pro-
duce an even illumination from all
lamps. The other
lamps will ap-

pear less bright
than their rating
due to being
constantly turn-
ed on and off.
The lamips
are over-run to
increase bright-
ness ie. 6V

lamps operat-
from a 9V
power supply.

This has the
effect of reduc-
ing the _bulb
life but is of
little conse-
quence in this
application.
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"POWER SUPPLY SECTION

Mains voltage is placed across the
primary of Tl via Sl resulting in 6V
a.c. appearing across Tl secondary.
This is half-wave rectified by Dl to
produce pulsed d.c. to reservoir capa-
citor C1 which results in a fairly
smooth d.c. level of about 9 volts at
C1 positive terminal.

STAR

The construction is in two distinct
parts, the encased circuit board/
transformer and the star lamp wiring.
Four wires interconnect the two.

The prototype five-pointed star was
made from hardboard and covered
with aluminium cooking foil and
edged with tinsel. The 'star was
drawn inside a 30cm diameter circle.
This dimension is not critical and can
be altered to suit application.

With the hardboard cut to shape
drill the six lampholder mounting
holes. The size will vary according
to holders obtained. Secure the plastic
four-way terminal block in place using
countersunk bolts. Crinkled foil (or
other covering) can now be lightly
glued or folded over the edges to hold
in place followed by the fixing of the
lampholders which can then be inter-
connected according to Fig. 2.

CIRCUIT BOARD

The remainder of the components
with the exception of the trans-
former were mounted on a small piece
of 0-1 inch matrix stripboard size
19 strips x 22 holes with breaks made
on the underside as seen in Fig. 3.

Assemble the components as shown
in Fig. 3 including the flying leads
and then fix this and the transformer
to the base of the case. The four
wires from the board reach the ex-
ternally mounted screw terminal block
via a small hole drilled in the case.
The mains cable enters the case, near
the transformer, via a cable strain re-
lief bush or other means of securing
cable.

Insert the bulbs in their holders
and interconnect the two sections and
plug into the mains. A twinkling star
should be seen. which should add
sparkle to your festive decorations. g
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S K ey COMPONENTS
. LPY LF =3 )
sva IN&OO1 7 o » LPs RO 1MQ
f 40mA R3 1kQ
a%e R2 IC1 i3 3| IC2 R4 C) R4 1-5MQ
22000F) - maS g 555 LP3 555 |g SIoM2 Al 3W carbon + 5%
i LP2 LPS
Capacitors
7 - BV 1 Gl 1000uF 10V elect.
o_;f;zFI - -Ef,fw C2,3 0-22F plastic (2 off)
: 3 @~ : | Semiconductors
- D1 IN4001 or other 1A silicon
diode .
Fig. 1. The complete circuit diagram of the Twinkling Star including an integral power IC1,2 585 timer i.c. (2 off)

| it. Al ly, ry eliminat loyed, see text. "
supply unit ternately, a battery eliminator can be employed, se Mise ottt

LP1-LP5 6V 100mA m.e.s. bulbs
(5 off)

LP6 6V 40mA m.e.s. bulb

T1 mainsprimary/6Y 500mA sec-

ondary
S1 mains onfoff toggle
Stripboard: 0-1 inch matrix 19
£4.20 strips X 22 holes; m.e.s. lamp-
excluding case holders (6 off); 4-way plastic

screw terminal block (2 off);
p.v.c. covered wire; materials for
star; case; 6BA fixings; solder
tag; mains cable.

Fig. 2. The positioning
and wiring details of
lamp-holders and ter-
minal block on the
rear face of the hard-
board star.

[o]e]

|
|

0000000000000 00

T0 S14

[]
0000000080000 00000000@ |

Fig. 3. (Above and right). Shows the layout of the com-
ponents on the topside of the board (and breaks to be
made on the underside) fitted in the case with complete
interwiring details.
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Choosing Your Game

The world of video games is now moving
so fast that aimost anything written about
specific brand name products and their
price is likely to be out of date before it's
published. Here then are some more
general guidelines which could help any-
one thinking of buying a game for them-
selves or their children.

First and foremost the word ‘‘game” is
now a misnomer; many video games or
toys could equatily well be called “‘educa-
tional aids™. But advertising men know full
weli that the word "education’ is the kiss
of death to large sales.

So microprocessor-based fully pro-

rammable systems which can be used
or education will often be sold under the
generic label "TV Game'. Children-and
adults who would normally run a mile at
any suggestion that they should take up
home computing, can be hooked on the
idea while thinking that they are simply
playing games with a toy.

It's fascinating for instance to watch
children in a modern amusement arcade
striving to beat the ever more sophisti-
cated computer games that are appearing.
Without realising it they are learning to
interface with a computer display screen
and thereby learning skills that will be of
real value to them in this modern age.

In the beginning, which in this fast
moving field of technology is only about
five years ago, all TV games were built up
from literally dozens of discrete chips and
transistors. After 1976, when Gl produced
a single i.c. (integrated circuit) offering six
games, the price fell significantly.

Dedicated Game

But all those early games, whether
based on discrete circuitry or the single
chip, were "dedicated" i.e. completely in-
flexible over the choice of game. To
extend the choice of games, and to make
the games more complicated, required the
provision of more digital memory to store
more game instructions.

One early idea was to store the game
instructions on a cassette tape and this
approach was patented by Sanders As-
sociates. This is the American research
firm who invented and patented the
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By ADRIAN HOPE

original concept of TV games, but subse-
quently sold the licensing rights to Magna-
vox (the North American subsidiary of
Philips).

Brain Power

The idea of taped game instructions
didn't catch on and designers came up
with the idea of a semi-programmable
game. The basic game circuit contains
very little memory and is thus like a body
without a brain.

The brain power comes in cartridges,
each with enough ROM (or Read Only
Memory) to instruct the game body how
to play one or more specific games. The
more complicated the games and thus the
more instructions needed, the fewer the
games that can be stored in a single cart-
ridge.

Semi-programmable games of this type
tend to be fairly cheap, currently as fow as
£30 for the game body and around £10 a
time for each cartridge of brain power. A
major disadvantage is the lack of long
term flexibility.

Fully Programmable

A fully programmable game costs more
because the body contains a micropro-
cessor and is thus really a mini-computer.
One of the cheapest is the Philips Video-
pac G7000 which is made by Magnavox in
the USA and sold here for around £150.

Fully programmable games are very
flexible and thus of greater long term
value to the owner.

The microprocessor has a Random
Access Memory or RAaM. The instruc-
tions necessary for programming the
micro to play a TV game are stored in a
ROM contained in a cartridge superficially
similar to that used for a semi-program-
mable game.

When the cartridge is plugged into the
game, its ROM dumps programming
instructions for the game into the micro

AM,

In the Philips-Magnavox game the
microprocessor has an 8K bit ROM of its
own which permanently offers enough
basic memory to generate characters and
graphics on the screen under the control
of whatever game instructions are fed into

the microprocessor RAM by the cartridge
ROM. The micro RAM has a capacity of
2K bits and the cartridge ROM has a 16K
bit capacity.

The instructions are grouped in 8 bit
words and transferred from the cartridge
ROM to the micro RAM at a rate of around
5 Megabits per second. So although the
cartridge is programming the micro-pro-
cessor like a human operator, it's far, far
fbaster than any human could ever hope to

e.

In practice it takes an eight man team at
Magnavox around a month to write the
programme for each new game and the
cartridge RoM dumps them into the micro
RAM in well under a second!

Because the cartridge ROM has a
greater capacity than the micro RAM, each
cartridge can contain several different
games, for instance several versions of
car racing and moon landing, or one much
more complex, multi-stage game like golf
or baseball which is continually scanned
by the micro while the game is played.
With a fully programmable game it is
theoretically possible to use something
other than a cartridge ROM to supply the
micro RAM with instructions.

Cable Games

One idea currently gaining support in
the USA is for cable TV stations to pipe
not just TV entertainment into the home,
but a choice of TV game programmes.
Severa! of the British TV companies are
working on the idea of transmitting game
programmes over the air.

A special interface cartridge links the
micro RAM to the cable TV outlet or TV
receiver and in a split second the micro
is programmed to play a completely new
game. And of course the game needn't be
a game. If the unit has a typewriter style
keyboard, as well as ordinary joystick
game controls, it can be used in the
manner of a budget computer and even
used as a video film titling machine.

You type out a phrase on the keyboard
and connect the system output to the input
of a video recorder; the phrase is then
*written’’ directly onto video tape. There's
also the possibility of interface with an
ordinary audio cassette recorder, to enable
information typed into the keyboard to be
stored as a digital recording on an audio
cassette.

Making a Choice

Indeed, the possibilities with a fully pro-
grammable video games system are
virtually limitless. But how does a custo-
mer know whether a game is fully- or only
semi-programmable?

Obviously prices are one indication. At
current levels a games unit costing
around £30 will almost certainly be only
semi-programmable. But how to tell
whether a unit costing around £150 is a
good-value for money fully-programmable
unit or an overpriced semi-programmable?

Unfortunately, there's no really fool-
proof rule of thumb. The best guide is
availability or otherwise of a keyboard. If
the unit either has a built in alpha-numeric
(i.e. typewriter style) keyboard, or if such
a keyboard can be used as an optional
extra, then it will be fuily programmable.

If there is no keyboard facility possible,
and the game has just fader or joystick
controls, it's an odds on certainty that it's
only semi-programmable.
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Suze 1687 x 3" x 107 appron VE W teature —units now

30130 WATT AMPLIFIE
IN KIT FORM

For the expenenced consirucior com.
plete in every detail. same facilities
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60160 watts peak For use with 41015
ohms speakers pép
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PER PACK
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pushbuttons with matching faseia. red mains ndicator and stero jack socket
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Rear panel features luse holder, DIN speaker and input sochels 20 x 20 warts
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SPECIAL OFFER 1 ety

30 x 30 WATT AMPLIFIER KIT OUR PRICE £5 00
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Way
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Surtable mains power supply parts, Kit

consisting of mamns transtormer. bndge Comprsing of twa 87 x 5* appron
rectitier hing capacstor and set 4 uhm bass afd two 3%™ 15 ohm mid.
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H OUR PRICE
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BSR P200 £25.5
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10 + 10 AMPLIFIER KIT
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fascia panel, all control potentiometers {bass. tredle
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B s Manual single play stainless steel finish case and strap

record deck with auto
retum and cueing lever. titted with siered LCO Solar Chrono 3 tunction with backlite
ceramic cancdge 2 speeds with 851 pm stainless steel finish case and strap
spindie agaptor ideally suned fot "°'"' Chrono stop watch 9 function with back lite

°'(;l'j‘;‘°;;:c££1 1 25 [2 75 stamless steel finish case and strap

Solar Alarm LCD
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X Stereo System ‘ —
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with cueing and auto return. Socket for tape in and out and n v
stereo headphones
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C
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Complete with headshel! N
Z Listed price over £30.00.
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A new edition from Newnes Technical Boo‘ks

Questions and Answers Integrated Circuits

Second Edition
R.G.Hibberd

Covers in easy-to-follow Q & A format, all main types of integrated circuits. A new
chapter on microprocessors and their application has been added for this new edition.

1979 108 pages £1.55 (US 83.50)

In the same series

Q & A Electronics, Clement Brown Q & A Radio and Television — Fourth
Q & A Hi-Fi, Clement Brown Edition, H. W. Hellyer and |1. R. Sinclair
Q & A Radio Repair, Les Lawry-Johns £1.55each (US §3.50)

For further information please send for a free colour brochure describing these and many other
publications

8 5 Newnes-Butterworths

Borough Green, Sevenoaks, Kent TN15 8PH. Tel: (0732) 884567

Butterworths have companies in Australia, Canada, New Zealand, South Africa and the USA, where local prices apply

What’s new from Heathkit?

IM 2212 —Auto Ranging DMM 10 4105 — Single Beam 5 MHz Oscilloscope  IM 5217 —Portable Multimeter

Plus

*@GD 1290 —VLF Metal Locator

*HX 1681 —CW Transmitter

*IR 5201 —XY Recorder

*Cl 1525 —Car Temperature Indicator

-'\f To:Heath (Gloucester) Limited, Dept. ( EE12). Bristol Road,
Gloucester, GL.2 6EE.
I Please send acopy of the Heathkit catalogue.lenclose 20p in stamps.

These brand new self-assembly kits
are designed to the highest specification.

The step-by-step instructions make
them easy to build at your leisure in your
own home.

And first class quality makes them
excellent value for money.

Details of the full Heathkit range are
available in the Heathkit catalogue.Send
for.yourcopy now.

: ' I N.B.If you are aiready on the Heathkit

M 2215— mailin% list you will automaticatly receive a

Hand-held DM copy of the latest Heathkit catalogue
anNdyaic without having to use this coupon.

When you receive your catalogue you
will get details of this free offer.

Iron offer

FREE

There are Heathkit Electronics Centres at 233 Tottenham Court Road,
London (01-636 7349) and at Bristol Road, Gloucester (0452 29451).
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SQUARE

This month we show some of the
circuit symbols and circuit references
used in E.E. circuit diagrams to repre-
sent components and their inter-
connections.

CAPACITORS
C

——“—— Fixed value capacitor

[ Fixed value
_4[}*_— electrolytic
capacitor

[
——'{—- Variable capacitor

/
i{ Capacitor with

pre-set adjustment
(trimmer)

MISCELLANEOUS

Battery with more

than one cell
LP
Indicating or signal
lamp
LP
—.@_ {iluminating lamp

LP

_@_

:\ Single pole single

throw switch

S
——fo— Rotary switch, single

° pole three way

Neon lamp or
indicator

S

Relay with coll
resistance of 100 ohms
with n contacts

===}
——) O=——— Single pole push to
make switch
7Y
n
Relay make contact
Additional sets of
RLA1 contacts are annotated
RLA1, RLA2, etc
FS
Fuse

—-—C-— Single terminal socket
and plug

_a

JL

Light dependent
resistor

4:(] LS Loudspeaker
2y
PCcC

Fixed value
inductance

Variable inductance
coil with ferrite core

Transformer with
faminated core,
no tappings

Two conductors
crossing with no
connection

Junction or
connection of
three conductors

“Earth’ connection:
(a) to earth
(b) to chassis

-

< (o

Continuous screened
lead

O 0L R

EE CROSSWORD No 22 & o. r. newron

ACROSS

1&5 Means of preventing al-
ternative circuits (10, 4).

7 Random electrical discharge
produces sound action in such
a manner.

9 Personal induction,

10 To oppose electrically.

12 Coulombs per volt,

14 Use X.rays for creative ac-
tivity.

16 Roof cover.

18 Vegetative vehicle decay basic-
ally caused by electrolytic
action,

19 Speciaslises in entertainment
by means of electronic dis-
play.

20 Descriptive of one who is
rather rude and basic.

22 Valve interior, possibly needed
for 14 across unless you are
20 across,

25 To run lazily.

261 moan Ma, about a gas
(Anag.).
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27 100db?

w SOH- o).

DOWN

2 Discharge tube shows a red
light.

3 leibk
9
4 Volts per amp

5 Examination lntended to indi-
cate a fault, even, perhaps, a

soaking.

8 The output end of lines of
force?

8 Equine goad of circuit exten-
sion,

11 Creator of electrical embar-
rassment, possibly by 20
across.

12 1dB?

18 Galvo which is never ecstatic.

Solution on page 730

18 & 244 Communications satellite
which got the worm? (§, 4).

17 Selection of one and then the
other by means of a.c?

18 Element designed to respond
to wav

21 The triode providu an enter-
taining gr

22 Small unit of plant life.

23 Relaxation, but not a circuit.
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DPart 3

By S. R. Lewis,
B.Sc.

TEACH~IN

N THE first part of this series,
the simplest electric circuit was
descnbed This consisted of a piece
of wire connected to a battery. We
saw how the electromotive force
of the battery supplied electric
charge to maintain the field across
the wire.

In real life, it would be unwise
to connect a wire directly across
a battery, since either the wire or
the battery would be damaged by
the large current which would
flow.

Electric current has already
been defined as the rate of flow
of charge. Since the wire across
the battery caused too much cur-
rent to flow, let us instead con-
sider a resistor placed across the
battery terminals (Fig. 3.1). The
resistor/battery combination forms
a closed loop and since we know
that charge cannot build up in one
place, an imaginary cross-section
taken anywhere in the loop would
show the same number of elec
trons crossing it per second.

The actual rate of flow of
charge (current) can be calculated
as we know both the voltage
across the resistor and the value
of the resistor. The resistance in
the loop due to the connecting
leads and the battery itself we will
ignore for the moment.

From Ohm’s Law the current is
found to be V divided by R, where
V is the battery voltage and R is
the resistance. If the units we
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measure in are volts and ohms
respectwely then the current will
be in amperes.

We now have a complete des-
cription of the circuit—all currents
and voltages have been specified.

TWO RESISTOR CIRCUIT

Let us add one step of complica-
tion to the circuit by connecting
another resistor in the circuit as
shown in Fig. 3.2.

Again we have a simple loop so
we must again deduce that the
current in any part of the circuit

must be the same. Hence the cur-
rent in resistor R, is the same as
that in Rs. If we call the current I
we should be able to calculate it
from a knowledge of the values of
the two resistors and the battery
voltage.

The electromotive force of the
battery V must be exactly equal
to the sum of the potentials across
the two resistors. Mathematically
we can state this as

V=V.+ Vs

But for any resistor the potential
difference between its ends is
equal to the current flowing
through it multiplied by the resis-
tance. So

Vi=IXR,and V=1IX R,

Combining these three equations
we get

= X R)+ (I X Ry)
or V=1Ix (R, + Ry

To get I we simply divide both
sides of the equation by (Ri+Rs)
obtaining

I= V/(Rs + R,)

Stated in words this equation in-
dicates that the current in this cir-
cuit is exactly the same as that
which would flow if a resistor
whose value was equal to that of
the values of the two resistors
added together was used in their
place:

I "’//i'A
——

_E+

*
= RA§ v
—_—

T |

+ R
==

Rg

Fig. 3.2. This circuit shows two
resistors in series with the battery.

Fig. 3.1, (left) in this simple circuit all the
voltages and currents are defined by appli-
cation of Ohm's Law. An imaginary cut at any
point in the circuit would show the same
number of electrons crossing per second
i.e. the same current.

2= O
1

Ra Rg

Fig. 3.3. The two resistors in the circuit
shown here are in parallel.
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When the same current flows
through two (or more) circuit
components we say that the two
components are in series.

We can use the same sort of
reasoning as used above to derive
_ the result that if any number of

resistors are placed in series then
their overall resistance is equal to
the sum of all the individual resis-
tances. !

TWO LOOP CIRCUIT

There is an alternative way of
connecting a second resistor in the
circuit and this is shown in Fig. 3.3.

Here we have a new situation
as we have departed from the
simple single-loop circuit. The cur-
rent from the battery now divides
into two paths, some of it flowing
in resistor R, and some in resistor
Rg; but how much in each?

Since charge cannot accumulate
in any part of the circuit the cur-
rent measured at the battery ter-
minals must be equal to that flow-
ing in the two resistors. Mathe-
matically,

I=1,+15

Both resistors have the same
voltage across them so each of the
currents can be simply derived.

I, = V/R,and I, = V/R,

Combining these two equatlons
we get

We call the reciprocal of resis-
tance (one divided by the resis-
tance) the conductance of a resis-
tor. The equation we have obtained
can thus be stated in words by
saying that the total current flow-
ing in the circuit is the same as
that which would flow if a resistor
whose conductance is the sum of
the two individual conductances is
used in their place.

When two (or more) components
have the same potential across
them ,we say that they are in
parallel.

For the case of two resistors in
parallel we can find the value of
the single resistor which could re-
place them. Its conductance (1/R)
must be equal to the sum of the
two conductances.

So:
1/R=1/R, + 1/R, ‘
But /R, + I/R, ﬁ + R'
A B
1 R, + Ry
Thus R~ R, X R,

Inverting both sides gives the
required value of the equxvalent
resistance:

When there are more than two
resistors in parallel, it is not so
simple to find the equivalent single
resistance. It is necessary to take
the reciprocal of each of the resis-
tors, add them together and then
take the reciprocal of the sum.

I=V/R, + VIR,
1 1
oo 1=v(z+g)
L
Rp 7501

300n

L)

—ib
§é‘

RERS
&
'

Fig. 3.4. (a) shows the circuit to
be analysed (b) the series resis-
tors replaced by a single resistor
and (c) the parallel combination
eliminated to give the required
single loop.

Rp7500
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MORE COMPLEX CIRCUITS

It is worthwhile studying the
results obtained above since the
concepts of series and parallel
elements are very useful in under-
standing how electronic circuits
operate. Very often one will come
across a fairly complex looking
circuit but on inspection it appears
to be simply a combination of
series and parallel connections.

It should be noted that not all
circuits are capable of being
analysed into series and parallel
units but it is unusual to find a
circuit with no components or
groups of components in one or
other of these arrangements.

Let us look at a circuit which,
while appearing complex at first
sight, in fact breaks down into
easily studied sub-units.

The circuit is shown in Fig. 3.4
and consists of four resistors con-
nected to a battery. We want to
find the current flowing from the
battery. ,

Inspection shows that resistors
Rc and Rp must be in series since
they both have the same current
flowing through them. They could
therefore be replaced with a single
;tzslstor of value (Ro+Rp), see Fig.

b

Let us call this new resistor (or
imaginary resistor) Re. It now be-
comes apparent that resistors Rp
and Rg are in parallel, the value
of the equivalent resistor being
(Re X Re)/(Re+ Ra).

Let us redraw Fig. 3.4b inserting
a new resistor Ry in the place of
the parallel combmatlon, see Fig.
3.4c. Now Ry is in series with R,,
the equivalent resistance being
Ra+Rp. We can now find the bat-
tery current by simply dividing the
battery voltage by R.+ Re.

Let us insert some values into
the circuit to see how the calcula-
tion goes.

= 100 + 200 = 300 ohms
300 x 300
Ry = 300 + 300 = 150 ohms
Ry + R, = 150 + 750 = 900 ohms
I=9/900 = 0-01A or 10mA

Knowing the battery current we
can now work backwards and cal-
culate all the voltages and cur-
rents in the circuit. We know the
current in Ra is 10mA so the poten-
tial difference across it must be
750X 0-01 volts, that is 7:5V. The
voltage across Rr must therefore
be 9—7:-5=1-5V.
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The current through Rz is

5/300=5mA and the same cur-
rent must flow through (Rc-+ Rv).
The voltage across Rc is therefore
100X0-05=0-5V and that across
Rp must be 200X0-05=1V,

BRIDGE CIRCUITS

Take a look at the circuit in
Fig. 3.5. It oonsists merely of four
resistors connected to a battery
with a meter placed across the
junctions of the two pairs of resis-
tors. At first sight one would not
think this a very useful circuit but
it is one that turns up a great deal
in electronics.

we make the currents flowing in
the rest of the circuit large as com-
pared to the current in the meter
then the error caused by neglect-
ing the meter will be minimal.

If no current flows in the meter
then it is effectively an open ecir-
cuit. The circuit is thus reduced
to a parallel arrangement of two
sets of resistors in series.

The current flowing in the left-
hand arm is given by V/{Ra-+Rs).
The voltage at the junction of R,
and Rj is therefore given by

Va=Ry, X I, =R, X vV
Ry + Ry)

The voltage measured by the
meter is V,— Vg which is

V X RV XRy
R, + Ry, R:+Ry
Rl RD
e
An interesting situation occurs
when V,=V5 for we obtain

V XRy _V XR,
R.+R, R+ Ry
Now since V appears on both
sides of the equation we can can-
cel it out, finally arriving at

Ry R

RA+R."R¢+°RD

iﬁ i”c
ME
Rp Rp

-1

1

Fig. 3.5. A simple Wheatstone bridge
circuit.

V<

RA{T0 BE MEASURED)

.:..l

VR,

ME
Rg

__||.

Fig. 3.6. The simple bridge can be con-
verted into an ohmmeter by using a
potentiometer and fixing Ra.

VR, VRe

.'

.
<
—

YRg ME YRp

__|l..

Fig. 3.7. A simpie electronic slide-rule
can be achieved using four variable
resistors (or potentiometers connected
as variable resistors).

Let us make a few calculations
so that we know exactly what is
going on in the circuit. We will
assume that the meter can
measure voltage without any cur-
rent passing through it. This may
seem unrealistic but as long as

PART 3 QUESTIONS

-

3.1. To reduce the current in a
resistor should another resistor
be placed:

(a) in parallel

(b) in series

(c) either

(d) neither

3.2. The following are sets of
values for Ra, Re, Rc and Ro in
the bridge circuit of Fig. 3.3.
Which will form a balanced cir-
cuit:

(a) 1000, 2000, 2000, 4000

(b) 1000, 2000, 3000, 4000

(c) 1000, 2000, 1, 2

(d) 100, 1, 100, 100
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Similarly the current through
the right-hand arm is V/(Rc¢+ Ro)
and the voltage at the junction of
Rc and Rp is

Vo = Rp X I = Rp X V
(Rc + Rp)

3.3. What resistance could be
used in place of 80, 100 and 400
ohms in parallel:

(a) 580

(b) 40

(c) 80

(d) 32

3.4. What value must be placed
in parallel with 100 ohms to give
an equivalent resistance of 90
ohms:

(a) 10

(b) 100

(c) 900

(d) 9000

PART 2 ANSWERS

2:1a)2-2b)2:3b)2:4b)2:-5a)

Cross multiplying gives

(Re X Ry) + (Rp X Ry) =
(Rp X R) + (Ry, X Ry)

Cancelling Rp XRg gives

Ry, X R, = Ry X R¢
R, R
or r. = R,

The circuit we have been look-
ing at is known as a Wheatstone
bridge circuit; “Wheatstone” after
its inventor and ‘bridge” from the
appearance of the meter as a
“bridge’” between the two sides of
the circuit. When the meter is
made to read zero we say that the
bridge is balanced. The important
fact to note is that when the ratio
of the four resistors is chosen so
as to balance the circuit it does
not matter what the battery volt-
age is, the meter will still read
zero.

What use is the circuit? First
let us fix the value of Rs and in-
stead of two resistors let us re-
place Rc and Rp by a poten-
tiometer. We now have a way of
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EXPERIMENT 3.1:
SERIES AND PARALLEL

Components required: 10kQ resistors
(4 off), 100kQ2 resistor

meter until the meter reads zero. Note the
new reading. Remove R3 and fit R4. Adjust
the potentiometer and note this third
reading. Finally insert both R3 and R4 and
again find the new balance point.

Work out why the readings changed as
they did and see if the calculated readings
match your measured readings.

The readings, in order, should be: 5,66,
3-3 and 5.

Connect the circuit as shown in Fig.
3.8a, the component layout being shown
in Fig. 3.8b. Resistors R3 and R4 should
not be Inserted at this stage.

Adjust the setting of VR1 until the
meter reads zero. The reading on the
scale of VR1 should be very close to “5".

Next insert the resistor marked R3 into
the circuit and again adjust the potentio-

T

ADDITIONAL
CONNECTIONS
FOR 8OTH
EXPERIMENTS
On right hand panel

of Tutor Deck:
link St(a) to Bt 49V

e T

S
a 0\cb

ON/OFF

WA WA

S WD

VRY
kil

:.-)-n.' D ;“ *
o 2 ;
LR M A )

(LR Y

LI |

(b)

Fig. 3.8. (a) Circuit diagram of the experiment for investigating series and parallel connections. (b) layout of the components

on the Tutor Deck.

EXPERIMENT 3.2:
SIMPLE OHMMETER

Components required: 10kQ2 resistor,
100k(2 resistor

The circuit of a simple ohmmeter Is
shown in Fig. 3.9a with the component
layout on The Tutor Deck in Fig. 3.9b.

This ohmmeter can measure resist-
ances from about 1kQ to 100kQ. Qutside
this range the potentiometer will be very
near the end of the track making measure-
ment difficult.

The unknown resistor should
be placed in the deck and the

the meter reads zero. The value of the
unknown resistor will then be given by

- AUS
= 10-S

X 10k
where S is the scale reading of the
potentiometer.

Alternatively, the scale of the potentio-
mater can be marked so that it reads
resistance directly, see Flg. 3.9c.

(c)

potentiometer adjusted until
PRI TP ¢
LI
A
’5 8.
"‘ we ;
= ¢
x
l“
..4
.
b
Byt
b.i
-
3
A
Fig. 3.9. (a) Circuit
diagram of the | X
simple ohmmeter ’:;
(b) Layout of the I
components on the 'ﬁ
Tutor Deck. (c)
Scaling for the |4
potentiometer so "%
that resistance can ‘ ]
be measured di- =
rectly. N, LA U

C
il e o e,

DO TR DR
—— G

I

(b)
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varying the ratio Rc¢/Rp since Rc
is now the resistance from the
wiper to the top of the poten-
tiometer and Rp is the resistance
from the wiper to the bottom of
the potentiometer—both varying
as the wiper is moved. Imagine the
scale of this potentiometer cali-
brated so that the ratio Rc/Rp can
be read directly. We have now
built a simple ohmmeter.

The unknown resistor is simply
placed in the position of R, and
the potentiometer adjusted until
the meter reads zero. By reading
the potentiometer scale and know-
ing the resistance Rs it is a simple
matter to calculate R,.

Ri= Ry X Re

R

SIMPLE SLIDE-RULE

Another use of the Wheatstone
bridge is as a simple electronic
slide-rule for doing simple multi-
plications and divisions. All four
of the resistors in the bridge cir-
cuit are now replaced with variable
resistors whose scales are cali-
brated from zero to 10. To do divi-
sion we set variable resistor Rs to
“1”, The divisor is set on Rp and
the dividend on Rc. The variable
resistor R, is then adjusted to
make the meter read zero, its scale
then showing the answer.

To do multiplication, R, is set
to “1” and the two numbers to be
multiplied are set on Rg and Rc.
Rp is then adjusted to make the
meter read zero when its scale

should indicate the answer. Of
course, this “computer” is really
only of limited use since it is
restricted to positive number.
below ten.

Many pieces of test equipment
have been produced using the
principle of the Wheatstone
bridge. Some use fluctuating
voltages to power the bridge with
a speaker or earphone to monitor
the balance of the bridge. It does
not matter that the voltage is
fluctuating since when the bridge
is balanced the current in the
balance monitor, be it meter or
earphone, will be zero.

Next month we will meet the
simplest semiconductor device, the
diode.

e e e e —————
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By Dave Barrington

Two small mail order catalogues have
been received this month from TK Elect-
ronics and Ace Mailtronix.

JACK PLUG & FAMILY...

I'M IN FAVOUR OF CITIZENS
' BAND RADIO, EDITH. ..

The TK Electronics catalogue consists
of 28 pages and contains a useful selection
of integrated circuits. Also, there are some
interesting circuit diagrams with sugges-
ted applications.

Copies of the TK Electronics catalogue
are available free of charge from TK
Electronics, Dept EE, 106 Studley Grange
Road, London, W7 2L X, A 230 X 152mm
stamped addressed envelope is required.

Only 7 pages make up the Ace Mailtronix
catalogue, but most components called
for in our projects are listed. They are also
prepared to obtain some of the more
difficult components

Cost of the catalogue is 30p which is
redeemable with orders over £5.

CONSTRUCTIONAL PROJECTS

Looking through the components list,
we do not envisage any component buying
problems for our special Christmas pro-
jects, Peg-A-Hole, Everlasting Candle and
Twinkling Star.

Most readers will, no doubt, use their
own ingenuity for the housing of the
Everlasting Candle (an old torch perhaps?),
however Home Radio are able to supply a
complete kit, including ceiling rose and
plastic tubing.

...IT MEANS WE COULD
SPEND ENPLESS HOURS
A\CHATTING TO EACH OTHER...

All the “specials’ for the EE Radio
Control System were covered last month.
The additional components, including
crystals, listed this month should be
available from most advertisers.

The only item likely to be difficult in our
Uniboard Burglar Alarm project, is the
thyristor MCR102. This would appear to be
only availabie from Maplin. However, the
2N5060, 2N5061 or 2N5062 could be used.

The components for the Modulated Tone
Generator should present no buying prob-
lems. The power transistor specifled can
be substituted by many other power types,
for example the common 2N3055, Plastic

pes are not essential since TO-3 and

0-66 cased versions can easily be
mounted "off-board” on heatsinks (re-
quired for higher power outputs) and
connected by leads to the board positions.

Any type of miniature or sub-miniature
relay capable of operating at 9V, with a
coll resistance of approximately 185 ohm,
should be suitable for the Lightcall project.
However, the relay contacts must be rated
at 240V current as required.

The relay used in our prototype model
was the RS Components 12V 18582, stock
No. 348 980.

BY DOUG BAKER

" (7 WHENEVER THE
—(PHONE WAS OUT @
N0 ORDER. -
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VIL&I ck up for your doorbell

By T. R. de Vaux-Balbirnie

HIS PROJECT was designed to
"~ give a visual indication when
a caller operated the doorbell. It
was originally intended to enable
someone working in the garden to
be aware of a caller and this was
achieved by operating a bright
bulb in a prominent position.
The author quickly realised that
the same system could benefit deaf
people or could be used in any
situation where either, distance or
extraneous noise prevented the
bell or chimes from being heard.

FEATURES

The Lightcall has the followmg
features.

First, it is an add-on unit with
its own power supply. Only two
simple connections are made to
the existing doorbell circuit, the
operation of which is quite un-
affected. Secondly, the circuit is
designed to switch on one or more
mains voltage bulbs. Small bulbs
operated by a battery are not
really bright enough to attract
attention. Thirdly, there is a vari-
able time delay element which
switches the bulb, or bulbs on for
a preset interval. This is quite in-
dependent of the length of time
the bell push is operated.

TIME DELAY

The prototype gives delays as
short as two or three seconds and
as long as one minute. If a longer
time interval is required this is
easily obtained by increasing the
value of Cl. A push button switch
on the unit, or indeed elsewhere
may be used to cancel the light at

any time. Finally, it does not
matter what type of bell or chimes
are used. They may be battery or
mains operated.

If desired, the Lightcall may be
built complete but without the
mains wiring. An electrician may
be called in to do this work and
the wires simply connected to the
terminal block on the unit. This
might be the best plan where
several lamps are to be run in
different locations or where
weatherproof housings are required
for outside use.

CIRCUIT DESCRIPTION

The full circuit of the unit
appears in Fig. 1. When the bell
push at the door is pressed, cur-
rent flows momentarily through a
current-limiting resistor, R1, and
diode D1. It then flows to the elec-
trolytic capacitor C1. This charges
rapidly and cannot discharge

through the bell because of the
action of D1. Current may “bleed”
from this charged capacitor by two
paths.

First, it may pass through the
high value preset variable resistor
VR2 to the pair of transistors TR1
and TR2. These transistors are
therefore held on as long as Cl1
can supply the necessary current.

DARLINGTON PAIR

Two transistors connected to-
gether directly in this way are
called a Darlington pair. They be-
have as one transistor with very
high current gain so that a very
small base current in the first
transistor will turn or hold the
second one on. If only one tran-
sistor were used, C1 would not be
able to keep up the necessary cur-
rent for long. As it is, Cl1 can
supply the current for one minute
or so. When the transistors are on

Fig. 1. Circuit diagram of the Sight and Sound Doorbell.

\__] |
BELL {
L |
T |

BELL

valuable aid for the hard-of hearing
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the relay, RLA is energised and a
pair of normally open contacts
switch on the mains bulbs. There
is a second discharge path for Cl.
This is through the variable re-
sistor VR1. This gives the variable
time setting.

The cancelling switch, S1 is of
the push to make type and allows
for rapid discharge of Cl through
the current limiting resistor R2.

If it is anticipated that longer
timing periods will be required
then a higher value for C1 should
be used from the outset. A value
of 470 or even 1000 microfarads
will greatly increase the maximum
times available. Short periods will
become very tricky, however.

CIRCUIT BOARD

Construction is very straightfor-
ward and is based on 0'1 inch
matrix stripboard. A suggested lay-
out is given in Fig. 2 but it is not
critical, The copper strips must be
cut in the places indicated on the
diagram and care must be taken
to avoid bridging between the
strips during the soldering stage.

In the prototype a square hole
was cut in the stripboard to allow
all the terminals of the relay to
pass through, This will depend to
a large extent on the relay used.
A relay socket may be used if de-
sired but this was not considered

800

necessary for the prototype. It is
not a good idea to use the copper
strips for mains connections and
all relay connections are made
direct. To avoid possible trouble,
the copper strips should be broken
in the vicinity of the relay connec-
tions.

COMPONENTS

The relay deserves special men-
tion. This must operate reliably
from a 9 volt supply. Many relays
sold as 6/12 volt types are suitable
but if in doubt the manufacturer’s
specification should be checked. It
is essential that the relay should
have at least one set of normally
open contacts. The current hand-
ling capacity should be at least one
amp at mains voltage for up to 240
watts of load—say 4 off—60 watt
bulbs. If a greater load is antici-
pated then contacts with a greater
current capacity will be needed, 3
amps for up to 720 watts, etc.
There is no harm, of course, in the
relay having contacts with a cur-
rent rating greater than that re-
quired. The important point is that
the contacts must be suitable for
mains use.

The resistance of the coil of the
relay used in the prototype was
185 ohms but this is not thought
to be particularly critical. The pur-
pose of diode D2 is to prevent back
e.m.f. as the magnetic field col-
lapses in the relay. Without it
there is a possibility of damage to
the transistors. The author left D2
out originally without damage but
it is certainly advisable to include
it. Note the way in which D2 is
connected—not in the direction of
battery current but against it.

EXTERNAL CONNECTIONS

External connections are made
to two miniature terminal blocks
Fig. 2. It was thought best to use
a separate 2-way block for the
mains connections and a 3-way for
the other connections. This was to
avoid as far as possible any mains
connections being made wrongly.
This could prove disastrous.

Although a small self contained
battery could give reasonable ser-
vice, it was decided to use a larger
9V battery outside the case. Dur-
ing periods of non-use the battery
drain is exceptionally low, but of
course there is a drain each time
the relay operates in the course of
service. For periods of absence, a
toggle switch, S3, is provided in

the battery positive line. When
switched off the device is totally
inoperative. A mains switch S2
should also be provided to give
isolation from the mains when re-
quired to do so. This will not nor-
mally be used but it would be bad
practice to omit it.

It would also be possible to use
one double-pole mains switch to
fulfil both functions but possible
confusion over connections makes
this an unattractive idea. Two
separate switches are definitely
advised. The two switches just
mentioned together with the can-
celling switch, S1, will be mounted
on the front panel of the unit. As
mentioned previously, S1, could be
placed elsewhere or even several
switches in parallel could be used.
This would mean that the unit
could be cancelled from various
locations. A small plastic box was
used to house the circuit in the
prototype.

When connecting Cl it is essen-
tial to observe polarity. In other
words, its positive and negative
connections must be made the cor-
rect way round. This is because Cl
is an electrolytic capacitor and
damage results if these are incor-
rectly connected. The polarity is
indicated on the body of the capa-
citor. Any voltage rating over
about 12 volts will be satisfactory.

TESTING

After construction, the unit
should be tested in the following
way.

For a start, no mains connec-
tions should be made, only the
battery leads. Presets, VR1 and VR2
should be initially set to about mid
position. The battery positive ter-
minal should then be connected
temporarily to connection A on
the terminal block. A distinct
click should be heard from the re-
lay. Some time will elapse before
it clicks back again. Some varia-
tion of VR2 may be needed for
proper operation, whilst VR1 will
alter the time interval.
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COMPONENTS “S3%%c

Resistors
R1,2 1000 (2 off)
Both $W carbon + 5%

Potentiometers
VR1, 2 1MQ miniature horizontal

preset (2 off) See
Capacitor hOI
(o] 100uF 12V elect. a
Semiconductors page 798

TR1, 2 ZTX300 silicon npn (2 off)
D1 1N4001 silicon
D2 O A81 germanium

Miscellaneous
1 push to make press switch
S2,3 standard single pole toggle
RLA 9V relay, 185Q coil with one
make contact
LP1, 2 240V 60W bulbs as required
B1 PP6 9V battery
Stripboard: 0-1 inch matrix 23 strips
& A o X 22 holes; small plastic terminal
blocks, 1 off 3 way, 1 off 2 way;

o . - battery connector for B1; small
The complete circuit board for the Lightcall showing the plastic case, size as required; con-

layout of components and mounting of the terminal strips. necting wire.

Fig. 2. Complete wiring details for the unit, also showing the stripboard
ON/OFF and breaks to be made.
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It will be noted that the setting
of VR2 has some effect on the
time interval as well as VR1 as
this controls the current flowing to
the transistors. It is important,
whilst experimenting with the set-
tings of VR1 and VR2, not to set
VR2 to too low a value i.e. on anti-
clockwise rotation of VR2 a small
margin must always be left before
the end of the track. If this is not
done, damage may occur to the
transistors due to excessive base
current flowing.

IN USE

Assuming all is well, the leads
A and B are connected to the door-
bell. If the doorbell is battery
operated it is necessary to connect
lead A to the positive terminal. It
is not harmful to do the opposite
but the project will not work as
current will not then flow through
D1. If uncertain about the polarity,

—

TO
TRANSFORMER

Fig. 3. Typical connections to two of the
most popular types of bell systems. These
connections are for guidance only and
will not necessarily be correctin all cases,

then the best plan is to connect A
and B by trial and error. If the
doorbell is transformer operated
it does not matter which way
round A and B are connected as
the diode D1 will conduct on the
positive half cycles of the alternat-
ing current.

There are many types of door-
bells and chimes in use today so
specific details of the connections
cannot be given. It is largely a
matter of common sense finding

the connections which are directly
across the bell. In an effort to help
some readers, connections for two
popular units are illustrated in
Fig. 3.

If the circuit functions correctly
it is suggested that a simple bat-
tery and bulb circuit should be
used to check the action of the
relay contacts. If this works cor-
rectly, the mains part may then be
completed. It is important to re-
member that the mains circuit
should be protected with a fuse
according to the current require-
ments of the bulbs. This far is not
shown in the circuit diagram, but
should be wired in the live lead of
the mains. Alternatively connec-
tion to the mains could be made
via a fused plug.

This little device lets you know
visually when a caller is there. You
may heed it or ignore it as you
please.

X

New ideas

IN SPITE of my gentle leg pulling, | am
all for new ideas, and ! think it is only
right and proper, that us chaps who sell
the electronic hardware for, what is after
all, the most advanced science, in the
world, should be. | certainly have never
shirked my duty in this respect or even put
personal safety first.

! must have bought the first pressure
cooker ever offered for sale. | bought it,
and let my wife try it, while | stood outside
the house with my fingers in my ears.
Well after all you cannot be too carefull

| rushed out and bought one of the first
quick heat soldering irons. **Heats Up In
Ten Seconds' said the makers and so it
did. Unfortunately, | was building a
Quality Amplifier at the time and only
when | was half way through, did the
truth dawn on me, that if you have to wait
ten seconds before you can make each
joint, a conventional iron is ten times
faster!

| think | must have had the first turn-
table for playing long playing records and
one of the first stereo "out-fits'".

Even so | have occasionally had my
doubts, a case in point being digital
presentation instead of analogue, par-
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ticularly for watches and test gear, and in
this respect it looks as though time is
proving me right. it seems that even the
power station engineers get dizzy seeing
numbers flash betore their eyes instead of
a large black pointer making a leisurely
sweep, to the right or left and in America
the conventiona!l watch face is making a
come back.

It is strange how the human eye or the
mind, prefers the analogue view. The
reason for it, may be just this, we have
been looking at analogue presentation
for over 5000 years. t am thinking of course
of sundials.

Another recent invention | am not happy
about, is the Microwave cooker. For a
start | am always suspicious of loud
proclamations made by Government
Departments or powerful manufacturers
and if either of them tell me something is
perfectl¥ safe, | immediately assume it
isn't!ll There have been cases of radiation
leakage with these cookers and the con-
sequences can be very serious.

While we are being told they are per-
fectly safe, | now see special depots are
being set up to check them, and someone
is even offering for sale a pocket radiation
leakage tester, so you can test your ownl
Nuff saidl

Don't suffer in silence

| am sure half our troubles today are
caused by lack of communication. This
aspect is particularly applicable to the
home constructor who so often relies on
mail order for the supply of his bits and
pieces.

Every firm makes mistakes, but | know
of none, who would not go to great lengths
to put them right, once they know, and
this is the operative phrase. | am bound
to admit that the post today leaves a lot
to be desired and this does not help the
situation, but as my dear old medico used
to tell me, “Don't suffer in silence”.

In other words if something has gone
wrong write or telephone your supplier,
tell him concisely what your complaint is
and he will put it right as quick as he can.
Most of you | know are very good in this
respect, although, a very small minority
regard the postal service as perfect and
accuse us of making it a scapegoat for
any delays.

Try and remember (} am sure you do)
that most of us are short staffed and time
is precious, so short letters are our
favourites. Above all do not put technical
queries in with orders or complaints, and
ititis about a project, do not send it to us
at all, but to the appropriate source.

Sometimes, but fortunately only about
once or twice a year, | get a customer who
seems to have all the time in the world on
his hands, as a result, if he gets one
incorrect item in his parcel he sends me a
four page letter. | had one recently, and )
wrote a letter simply asking him how much
we owed him on the postage for return-
ing the wrong part and what did he want us
to send him.

Back comes another four page letter
telling me how superior all my competitors
are and how wicked | was for trying to
blame the PO for the delays. This time in
desperation | wrote and told him that
during the War, Churchill made an
agreement with Russia on half a sheet of
notepaper, would he please be a good
fellow and follow his example!
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—by R.A. PENFOLD—

HIS UNIT provides a very effec-

tive audible alarm signal
which consists of an audio tone of
rapidly changing pitch. The output
power of the unit depends upon
the supply voltage and speaker im-
pedance selected, and varies from
about 112mW with a 6 volt supply
and 80 ohm speaker to approxi-
mately 4-5W with a 12 volt supply
and 8 ohm impedance speaker.

The alarm is therefore suitable
for use in fairly high power appli-
cations such as burglar alarm
systems, as well as in lower power
circuits such as timers.

In order to aid the selection of
a suitable supply voltage and
speaker impedance, Table 1 is
provided. Apart from giving the
nominal r.m.s. output powers for
various speaker impedance and
supply voltage combinations, it also
gives the approximate mean cur-
rent consumption.

The circuit has a gating input
which can, if required, be used to
electronically control the alarm,
rather than simply switching it on
and off by means of the power
source. This enables the unit to be

Table 1.

supply voltage options.

Table showing r.m.s. output power and mean
current consumption for various speaker impedances and

easily controlled by many circuits
without the need for a relay or
other form of driver circuit.

It should be possible to use it as
an add-on alarm, perhaps for a
circuit which already has an alarm,
but one which proves to be ineffec-
tive for some reason.

THE CIRCUIT

The complete circuit diagram of
the Modulated Tone Generator
appears in Fig. 1. This is based on
two oscillators: one to generate an
audio tone, and the other to
frequency modulate the tone gen-
erator. This gives a much more
noticeable sound than that given
by a single tone.

Both oscillators are based on
the same integrated circuit, which
is a cmos Quad 2-input Nor gate
(IC1). Two gates are used in each
oscillator. Although this device is
not specifically designed for use in
oscillator circuits, it lends itself
well to such applications and is
often used in this mode.

The output of a Nor gate
assumes the high logic state (vir-

LOUDSPEAKER SUPPLY VOLTAGE (V)
IMPEDANCE (Q) 6 - 9 12
8 1-126W 2-53W 4-5W
375m A 562m A 750m A
16 562m W 1-2TW 2:25W
18TmA 281mA 3256mA
25 360mwW 810mWwW 1-344W
120m A 180m A 240mA
40 250mW 506m W 1w
75m A 112mA 150m A -
80 112mW 253mW 500m W
37-5m_A 56m A 75m A
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tually equal to the positive supply
rail voltage) unless one of the in-
puts is taken to the high state. The
output then goes to the low logic
state (virtually equal to the nega-
tive supply potential).

In this case, one input of each
gate is taken to the control input,
and if this input is high, the output
of each gate must be low and the
other four inputs will have no
effect on the circuit. With the out-
puts low, TR1 and TR2, which are
connected as a Darlington pair,
will be cut off and no significant
current will be supplied to the
speaker. The circuit will be blocked
and only small leakage currents of
about 1xA in total will be drawn
from the supply lines.

With the control input at the low
state, the output state of each gate
will depend upon the logic state
of its second input. If this input
is low, the output will go high, and
if it is high, the output will go low.
In other words, there is a simple
inverter action between the input
and output.

INVERTERS AS
OSCILLATORS

Now cmos inverters are easily
made to function as oscillators by
adding two stages in series, biasing
the first stage with a resistor con-
nected between its input and out-
put, and using a capacitor to pro-
vide a positive feedback path
between the output of the second
stage and the input of the first
stage. This configuration is used
for both oscillators in this circuit.
Inverters Glc and G1d are used
in the tone generator oscillator,
and the specified values for R3 and
C3 give a nominal operating fre-
quency of about 800Hz. A square-
wave is produced at inverter Gld
output, and on positive excursions
TR1 and TR2 are switched hard on

The completed prototype board.
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| components.

R2 120k

GATING
INPUT

1C1=CD4001 *SEE TEXT

1C4

TR2

TIP41A

4 |  earthed bit.

S £ s e

Fig. 1. The complete circuit diagram of the Modulated Tone Generator.

by the base current they receive
via R4. This causes a series of
pulses to be fed to the speaker and
an audio tone to be generated.

The modulating oscillator uses
inverters Gla and Glb. The bias
resistor (R1) and feedback capaci-
tor (C2) have much higher values
than their equivalents in the tone
generator circuit, and this gives a
much lower operating frequency
of only about 1 to 2Hz.

The waveform at pin 1 of Gla
is a form of sawtooth signal, and
it is this that is used to modulate
the tone generator. The necessary
coupling between the two oscilla-
tors is provided by R2.

As the modulating signal’s volt-
age rises and falls, the current

flowing through R2 alters the strips by 20 holes. The component LS1 8Q to 80Q loudspeaker
timing of the tone generator cir- layout is shown in Fig. 2. There (see text)
cuitry, and sweeps the output tone  are eight breaks in the copper B1 6V to 12V (see text)

up and down in frequency.
Capacitor C1 is merely a supply
decoupling capacitor.

1 2 3 456 78 91011 12 13 14151617 1819 20

If the gating facility is not
required, the gating input is per-
manently wired to the negative
supply rail so that the unit always
operates
switched on.

when

The unit is assembled on a piece
of 0-0linch matrix stripboard, 15

strips, as detailed in the diagram,
and it is advisable to make these
before soldering in the various

o
(o]

./ +Ve

g D
’ TI ol
i

-VGI (4
"o oleoodoooooo

(2]
~
. 0.0.0.0

L N * SN © J S B S g 6

[ —- T
S
9
3
) o

QT IXr~XLUSNTITOMTMOOD B

OO0 Q00000000 OODODODOOOOO

worthwhile.

If the appropniate
tool is not available, they can be
made using a hand held twist drill
of about 4mm in diameter, or using
a sharp modelling knife.

The components and link wires
are then soldered into position, the

+] integrated circuit being left until
3 last. This is a cmos device which
B! | can be damaged by high static
*_L ‘ voltages. It should be supplied in

some form of protective packaging,
and should be left in this until it
is to be soldered into position. It
should then be handled as little as
possible and soldered
using a soldering iron having an

| An i.c. socket could be used for
this component, of course, but the
CD 4001 is such an inexpensive
device that this is probably not

Resistors
R1 820kQ
R2 120kQ2
R3 47kQ

the power is

Capacitors

Semiconductors

NOR gate

Miscellaneous

wire.

COMPONENTS

R4 47kQ
R5 2-2kQ

All $ Watt carbon +5%.

C1 100uF 12V elect.

C2 0-47uF polyester (C280)
C3 0-022uF polyester (C280)
IC1 CD4001BE Quad 2-input

TR1 BC108 silicon npn
TR2 TIP41A silicon npn

Stripboard: 0-1 inch matrix 15
strips X 20 holes; connecting
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Fig. 2. The layout of the components on the topside of the stripboard and the breaks to be made on the underside.

804

e ¢ b UNDERSIDE VEWS /50
R2 LR Y/

Everyday Electronics, December 1979




LOW FREQUENCY
OSCILLATOR

POWER
AMPLIFIER

The circuit utilizes two oscillators; one to produce an audio tone, and
the other to automatically vary the pitch of this tone. The modulating oscil-
lator operates at a frequency of about 1 to 2Hz, and its output therefore
causes the pitch of the tone oscillator to rise and fall about once or twice
per second. This rapidly varying of the output note produces a very notice-

able and effective alarm sngnal

Only a low power signal is generated by the oscillators, and this is con-
siderably amplified to produce a very loud tone via a loudspeaker.

USING THE UNIT

It is important to ensure that
the loudspeaker employed with the
alarm has a suitable power rating,
although slightly exceeding this
rating is unlikely to have any detri-
mental effects in this particular
apphcatlon If the hlghest possible
volume is required it is advisable
to use a fairly large speaker since

these generally have higher effi-
ciencies than smaller types.

If the alarm is being controlled
by the gating input, it must be
borne in mind that the alarm is
switched on when this input is low,
and turned off when it is high. If
the opposite of this is required, it
will be necessary to add an inverter
stage at the input. Incidentally, in
this case the low logic state means

less than one third of the supply
voltage, and the high state means
meore than 25 of the supply potential.

This unit is compatible with the
popular NE555V timer i.c. and
many other devices and circuits.

If the alarm is supplying an out-
put power of more than about 2
watts it is advisable to fit TR2
with a small finned heatsink, as it
might otherwise overheat and be
destroyed.

The frequencies of the modula-
tor and tone oscillators can, if
desired, be altered by changing the
values of C2 and C3 respectively.
Decreasing the value proportion-
ately increases the frequency of
operation, and vice versa.

No case fixing details are sup-
plied as it is likely that this device
will be added to existing units. X

U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVIGE

R.C.S. LOUDSPEAKER BARGAINS

3ohm. 8 x din. £1-80. 7 x 4in £1-50. 8 x Sin, £2-30. 8iin,
£1-80. 8in. £2:60, 10in. £3. 12in. £4.
8 ohm, 2}in, £1-80. 3in, £1-80. 5in, "£1:50. 10in, £3, 12in, £4.
18 ohm. 8 x 4in, £1-50. 7 x 4in, £1-50. 8in. £1-50. 8in. £2-60.
10in, £3. 12in. £4. 10 x 8in. £3-50.
o Low VOLTAG! lLlCTlOLVTICl
1,2,4,5, 8,18, 25, 30, 50 1@ mnsvup
S00mF 12V 18p; 26V r
1000mF 12V 1 p: 28V p. IOV 47p; 100V T0p.

F 8V ; 25V 42p; '420mF/S00V £1:30.
2500mF S0V 62p; 3000mF 25V 47p; S0V &5

HIGH VOLTAGE !L!CTROLVTIC'

8/350V 22p 8+8/450V 80+ 50/300V S8p
18/350V Mp 8+16/450V 38p 32+ 32/450V T8y

32/500V 18+18/450V 38p 100+ 100/275V
$0/500V £1-20  32+32/350V 58p 150+200/275V 7.9

MANY OTHER !LECTROLVTICS IN STOCK

SHORT WAV! 1009' air -pncod onnnbln tuner, 95p.
TRIMMERS 10pF, 30pF, S0pF, lg 100oF, 150pF, 1$p
CERAMIC, 1pl to 0-01mF Sp. Ilvor Mlcn 2 to 5000pF, Sp.
PAPER 350V-0.1 T0; 0 uip ime ; amF 150V
ar:mvam 005'2: g 025 0‘7!5.
MICRO SWITCH llNG & P CHANGEOVER
SUB-MIN MICRO SWITCH, 23p. Slnglc pole change ovor
.Op slow motion 78p.
25pF, Slow motion drive 85p.

+ 385 + 25 +
12097 TWIN GAN F TWIN GANG Sp.
TWIN GA 25pf siow motlon 3p

NG
NEON PANEL INDICATORS BOV Amber or red 30p.
ILLUMINATED ROCKER lWITcH Singie pole. Red 83p.
RESISTORS. 1002 to 10M. 1w, 20% 2p; 2W, '.p
HIGH STABILITY. (W 2 10 ol mn to 1 meg.. 12p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 5p
RELAYS. 12V DC 95p. 8V DC 85p. 240V AC l!p.
BLANK ALUMINI C) CHASSIS. 8 x 4—'5 8 x 86—
l'“10¥1—¢|“12x;—¢|1l1‘)<0—¢ 9918 x 6—
£1°83; 16 x 10—£2-29, ANGL! ALLLS x § x iln—ap
ALUUINIUH PANELS. x 4—24p; 8 x 6—38p; 14 x
s—np: 10 x 1—“9: 12 x G—Tlp: 12 x s-“p; 18 x 8-=Top;
14 x 9-84p; 12 x 12—&1; 18 x 10—£1-18
PLAOTIC AND ALl loxu IN STOCK. MANY SIZES
VARICAP FM TUNER HEAD with circult & connections.
Some technical knwlodgo required £4-95.
TAG STRIP 28-way 12p.
TAPE OSCILLAT 6! COIL. Valve type. 38p.
BRIDGE RECTIFIER 200V PIV § lmg) p. 8 amp £2-38.
TOGGLE SWITCH lSPlﬂ.DPCK giDP T S0p.

sase enquire.
PICK-UP CARTIID.!. ACOS, GP91 £2:00. G £2-
'ONE STAHC Diamond £2-75. Magnetic £7
WIRI-WOUND RE lllTORl 5 watt, 10 watt, 15 watt 19p.
ASSETTE MOTOR. 8 volt £1-00.

Minimum post 3p. Components List 20p,

BAKER
50 WATT
AMPLIFIER

£65

Superior guality ideal for Hails/PA systems. Disco’s and
qupl wo ln uts with Mixer Volume Controls. Master
Gain Controls. 50 watts RMS. Three loud-

Post £1

reble
npukov outlots 4, 8, 18 ohm, AC 240V (120V available). Blue
wording on biack cablinet.

BAKER 150 Watt AMPLIFIER 4 inputs £85.

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to
build kit. Controls up to 480 watts AC mains. £3 25

Post 35p
STEREO PRE-AMP KIT, All parts to “build this pre-amp. 3
inputs for hlsh medium or (ow gain per channel, with volume
control and P.C. Board. Can be ganged to make £2 95
multi-way stereo mixers. Post 35p

R.C.S. SOUND TO LIGHT DISPLAY MK 2

Complete kit of pm- with R.C.S. printed circuit. Three
channels. Up to 1,000 watts each. Will operate from
200MV to 100 watts signal source. Suitable for home
Hi-Fi and all Disco Amplifiers. £18
Cabinet extra £4-50.

200 Watt Rear Ron.etlno White quht Bulbs, Ide Ideal for
?;lco‘Llonl:,tn Edison Screw 75p each or 8 for £4. Or
for

MAINS TRANSFORMERS ';g"

250-0-250V 70mA,6:8V,2A ...........
250-0-250V 80MA, 0 3V 354, 8:3V 1A
WV 100mA, 8-3V3IA .........
1?0mA 2 x 8-3V2A C.T.;8v2A
220V 45MA, 6°3V 2A .. .oiiiiiiiiiaieiii e isiiaies
HEATER TRANSFORMER ¢-3v £4-50 .
GENERAL PURPOSE LOW VOL E T.p
2amp.3,4,85,8,8,9, 10, 12, 15, 18, !8 and
1 amp. 8, 8, 10, 12, 18, 18, 20, 24, 30, 3,40,40,00
2 amp. 6, l, 10, 12, 18, 18, 20, 24 30, u. 40, 48, 80
Slmplbﬂ)ﬂ 10,1.20 4, 30, ,4040,
8 amp. 8, 8, 10, 12, 18, 18, 20, 24, 30, ae
e B9-20 12V

V, 5 amp and
11V-0-11V, ! amp

P
NV-O-NV, 2 amp .
20f18V,8 lmp. uch l"
12-0-12V, 2 lmp ......

iiissiiiésiiiiii idtiié

eov, V Oov,1amp K4 0.

RADIO COMPONENT SPECIALISTS

Access & Barclaycard by Phone
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 BAKER SPEAKERS Lo |
“BiG SOUND"
Robustly constructed to stand up
to long periods of electronic power.
Usetu! response 30-18,000 cps.
Buaa;on;snjol ;5 cps.
glkn. 45 watt £1 5
4,8or180hms. .
GROUP 75-12
12in, 75W professional
el £24
poioﬁl;h ln&n-lr;lgm presence dome, \
:Sln 1;oohwm £35
s:r:d 10‘: lTnﬂotl on Disco, P.A. and Group Gear.

EM.I I31} % 8in SPEAKER SALE!
With tweeter. And crossover.

10W. State 3 or8 ohm. £9
HHlystrated Post 75p
£10-95

W model
8 ochms Bass unit only, Post 75p

GOODMANS 20 Watt Woofer
Size 12 x 10in, 4 ochms,
Rubber cone .unound £9°95
Hi-Fi Bass unit. Post £1-00
GOODMANS TWIN AXIOM 8
8in. 8 ohm HI-Fi Twin Cone £9- u
Sp.clnl unlit Pos sqo_
R.CS. MINI MODULE HI-A 3
KIT IS x 8}in 3-way Loud-
speaker System, EMI Sin,
hssSln,MlddleZlin.Tweet
| er with 3-way Crossover
and Ready Cut Baffle.
Full assembly instructions
| supplied. Response — 60
| to 20,000 cps 12 watt RMS.
8 ohm. £10-95 per kit.
| Two kits £20.
| Postage £1. One or two kits. |

337 WHITEHORSE ROAD CROYDON

d all day Wednesd Tel, 91-084 1006
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By L. ARMSTRONG e H. DICKINSON e W. WILKINSON

RIgIWO

 RADID CONTROL SYSTEM

TRANSMITTER CONSTRUCTION & FIELD STRENGTH METER

S$ EXPLAINED in Part 1, the first

major concern before starting
construction is to decide how many
channels you are going to have; re-
member you can have any number
up to seven. Having decided, there is
one more option to decide upon: that
is the plug-in channel facility which
requires the 3-pin plugs and sockets.

HARDWARE

As was mentioned in the Introduc-
tion last month the whole of this R.C.
system has been based where pos-
sible on commerc1ally available parts,
this is especially so in the case of the
transmitter where the sticks, case and
plugs and sockets and other sundry
items are manufactured by S.L.M.
(Model) Engineers Ltd. of Chelten-
ham. It is strongly recommended
that these identical parts (especially
the case) are used in order to have
a neat and tidy system as an end-
product.

We will describe the construction
from the point of view of using these
parts. However, should you decide to

806

make your own case, purchase the
sticks, meter, switch, etc., before
drilling and bending so that their
position can be chosen to enable the
p.c.bh. to be mounted on the back of
the sticks.

The S.L.M. case as specified comes
ready bent with plastic sides and holes
punched for a pair of open gimble
sticks, so if you require more than
four channels then extra holes and
slots will have to be cut where re-
quired. However, the case does have
holes cut for the aerial socket, meter,
Noble switch and charger socket.

PRINTED CIRCUIT BOARD

Most of the transmitter circuit is
built on a printed circuit board. A
full-size pattern of the p.c.b. is given
in Fig. 2.1 and the top view of the
board showing the disposition of the
components appears in Fig. 2.2.

Assembly of parts on to the p.c.b.
should commence with the stick
socket(s) SK1.

In the case of the full system this
means the 7-way block, and for less

than seven channels the single 3-pin
sockets are used. Channel 1 is at the
top and Channel 7 at the bottom of
the board, so if only three channels
are going to be used then the sockets
should be inserted into the top three
positions.

If you are not having the channel
reverse option, that is no sockets,
then leave the necessary spaces for
the wires to be soldered directly to
the board at a later date (Fig. 2.2).
Unused channels will have wired in
their place fixed resistors Ra and Rb
as in Fig. 2.3a. These are positioned
on the-p.c.b. as in Fig. 2.3b in place
of the sockets or wires.

Resistors R4 to R10 can now be
inserted between the block and ICl.
When inserting these resistors stand
them up in the hole nearest IC1 then
pass the other lead through either of
the holes in the island next to the
block then loop under and solder to
the centre pin of the block and to
the island itself (Fig. 2.4).

Where the Ra and Rb resistors are
used then the lead is cut off at the
island as per Fig. 2.3b.
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CRYSTAL SOCKET
The crystal socket SK3 can be in-
serted next by locating its two plastic

ADDITIONAL COMPONENTS REQUIRED
FOR LESS THAN 7 CHANNELS

lugs in the p.c.b. holes and melting
them into place on the copper side
using the side of your soldering iron
bit. Small lengths of tinned copper
wire are used to connect from the
crystal socket pins to the p.c.b.

Insert the two links and the aerial
loop using the same type of wire.
Something in the region of 20 s.w.g.
wire is best for these connections and
links; however, if you do not already
possess something suitable then use
the chopped-off resistor leads.

Resistors

Sticks

Ra, Rb 2-7kQ (one pair for each unused channel)
3W £10% carbon

Plugs and Sockets
3-pin plug and socket (one pair for each channel used—instead of 7-way block
for fuil system)

Single-axis sticks (for less than 4 channels—see Table 1-1)

Xl,2 pair of 27MHz band crystals with 455kHz spacing (one for transmitter
and one for the receiver—see text)

CRYSTALS

CARE WITH ICS

The remaining components can now
be inserted in any order providing
the cmos i.cs ICl and IC2 are left

NOTE — CIRCUIT DIAGRAM
Fig. 1.3

Transpose SK2 pin numbers1and3
to agree with Fig. 2.6.

SOLOER 3-PIN SOCKET
SKt

until last, as these can be damaged

25V 1c1

by static electricity.

For those constructors not familiar
with cMos there are two precautions
to take that virtually eliminate any
possibility of damage. The first of
these is to ensure that your soldering
iron is earthed correctly and the

VR1

second is to keep the i.c.s in their
black conductive foam until you are

ready to insert them into the board
and then to do so as quickly as pos-
sible with the least amount of hand-
ling; try to avoid touching the leads.

Rb

b

POTENTIOMETER

Ré

= W SR

IC1 Fig. 2.3. (b) Edge-on view of p.c.b. show-

ing how the additional resistors are

VWA — mounted Iin place of the 7-way socket

block. (Individual 3-pin sockets are in-
stalled for each channel used).

i
0

8LOCK SKi
ov

CONNECTIONS

Having now completed the insertion
of the components the connecting
wires to the pots can be attached for

Fig. 2.3. (a) Part of channel switching
circuit (see Fig. 1.3) showing additional
resistors Ra and Rb fitted to unused
channels.

R‘-Rmﬂ 3~PIN 7 WAY

- = —

SOLDER

Fig. 2.4. Edge-on view of p.c.b. showing
resistors R4 to R10 and their connection
to the 7-way socket block.

S2a
{+ve)

[
. b[3
QTR1
C4

gl B G

o, : T
sk3[o op Tmo
e '&ﬁ:s Vet -
@

R2
o

R29

+Q) 1

Fig. 2.1, Printed circuit board for the EE Radio Control Trans-
mitter. This is actual size. Note the fixing holes on the outer
“plain" or completely etched areas.
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Fig. 2.2. Top view of the printed circuit board with all components
in situ (full 7-channel version).
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COST TO BUILD

Approximate cost for different-sized
systems.

Two-channel version £75
Four-channel version £110
Seven-channel version £170

The cost for each version includes all
units specified in Part 1.

The EE Radio Control System is fully
capable of expansion from two chan-
nels to seven channels at anytime,
simply by fitting additional sticks and
Servos.

those constructors not using the
sockets. Fig. 2.2 shows the points to
connect to. For tidyness sake the
wires should be twisted together to
form a trio; 6in lengths should be
sufficient to attach to the board for
now, final trimming to length can be
performed at a later date when the
board is inserted into the case.

If you are using the sockets, then
these 6in lengths of wire should be
attached to a 3-pin plug as shown in
Fig. 2.5a. The sleeving over these con-
nections should be of the heat-shrink
type to grip the wire securely, but
should not exceed 4in in length as
it is possible to foul the back of the
case when inserted into the socket

on the board.

° ~ REAR FLANGE

"3"§'7 sﬁf "ﬁ'ﬁ'

0715-’-‘ ? 1
W Lu

HOLE SIZES

A-3mm DIA.

8 125mmDIA
C 14-5mm DA,
D 7mm DIA.

FRONT

I nels. So

°|  CASE DRILLING

As already ex-
] plained the case
which comes from
S.L.M. requires the
extra holes to be
cut for the 5th,
6th and 7th chan-
before
22 construction  de-
cide upon the posi-

tions of these

functions. See Fig.
2.5.

Fig. 2.7 shows

= the positioning of

the two auxiliary
function sticks on

A s [
- o3 D 1130
A28 4 Ll s

MATERIAL

the front panel as
used in the proto-
type. The Tth
channel was a
switch on the top
panel positioned
such that it was in
easy reach of the
right index finger.

0-8mm ALUMINIUM
VINYL COVERED
{White)

. 255

T+ s

AO"—“'

Ayt

This requires a
Lin hole.

The only other
drilling required is
for the battery
jirs pack mounts which
consist of two

BASE

75

59

—— plastic end - caps

Fig. 2.5. Transmitter case panel opened out flat. Cut-out and dia.
drllllng details to accommodate controls for seven channels.
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~ REAR FLANGE | for the

button-
type Nicad battery.
These mounts re-
quire four 3Imm
holes as in
Fig. 2.5.

ASSEMBLY WITHIN CASE

Start assembly with the smallest
parts (such as the switch and meter)
first, as once the open-gimble sticks
are in place there is not much room
left for tightening nuts and screws.

Before the channel switch S1 is
mounted it is best to solder on to
this switch the resistors R1, R2 and
R3 as in Fig. 2.5.

POTENTIOMETER
ADJUSTMENT

Before the sticks can be inserted
the pots need to be secured in the
stick assemblies and for this you will
require to have a multimeter to hand.

The pots are fitted in place with
their fixing screws loose enough so
the pot body can just be rotated;
then, with the stick in the neutral
position (don’t forget the trim on the
main sticks) the pot is rotated until
the wiper of the pot is in the centre.

To do this set your multimeter to
the resistance range and connect one
lead to the pot wiper connection then
take a reading of the resistance to
each end of the pot and move the pot
in the required direction until both
readings are the same, then tighten
the securing screws.

With the screws now tightened
check the readings again to make sure
that there was no movement during
tightening. If there was then you will
have to set up the pot again. It is
most important that the pot wiper
is in the centre to ensure that all
channels have the same neutral pulse
width and to also ensure there is no
offset when the plug is turned round
for channel reversing.

FIXING ARRANGEMENTS

All the parts except the meter are
secured to the case with small screws.
The meter requires to be glued in
position, using either an epoxy or
contact adhesive. When using the
glue ensure that none comes into
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MODE 1
A= THROTTLE
B8 = RUDDER
C = ELEVATOR
D= AILERON/
RUDDER
MODE 2
A= ELEVATOR
B = RUDDER
C = THROTTLE
D= AILERON/
RUDDER

i

YELLOW

— —T

Fig. 2.7. Stick modes. Note: Throttle is usually a ratchet and all
other functions are self-centering. 0

ORANGE
VIOLET

(b)

contact with the actual meter face
as this will mar its appearance. All
glueing should be done on its hidden
face.

The aerial base should be bolted in
place with a 6 B.A. nut and bolt of
sufficient length such that it acts as
the aerial locating screw as well. Posi-
tion a solder tag on the bolt end,
pointing out to the rear of the case
so that it can be folded back down

on to the loop of wire on the top of
the p.c.b. when the board is in place.

With all the items now secured into
the case the wiring-up can now pro-
ceed. Start with the supply connec-
tions as shown in Fig. 2.7, The volt-
age offset components D3 and R23
provide the connection between the
meter and switch and their leads
should be kept as short and as close
to the case front as possible to avoid

STICK 2

AERIAL BASE

y=YELLOW
v = VIOLET
o = ORANGE

STICK 1

POSITION OF
RCB.

3-PIN
PLUG

B1

) $K2

Fig. 2.6. Wiring within the case, to be completed before fitting the p.c.b.
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{13mm)

(a)

(d)

Fig. 2.8. Stick Potentiometers (a) connections to 3-pin plug
(b) standard pot (c) cermet or plastic film pot (d) carbon film pot.

them coming into contact with the
rear of the p.c.b.

Note that there is a central point
for the ground leads on the switch
S2, with the case earthed at the DIN
socket SK2.

Now attach the wires to the stick
pots. These wires were orginally left
at a length of 6in. These can be
trimmed to suit each stick such that
they do not flop around and yet are
not so short that they are a struggle
to fit into the socket. A good idea,
which was used on the prototype, is
to use Ty-rap clips to hold the cables
in one bunch to aid tidyness.

If you are not using the plugs and
sockets then you should already have
the wires connected to the p.cb. so
this should aid you to adjust the
length correctly.

CHANNEL FUNCTIONS

An ideal order for the channels is
to have the most used functions first
as follows: (1) Aileron/Rudder, (2)
Elevator, (3) Rudder, (4) Throttle, (5)
Aux. 1, (6) Aux. 2, (7) Switch. Fig. 2.7
shows where these functions will ap-
pear on the sticks.

There are two basic modes used
in radio control and there are advan-
tages and disadvantages to both, how-
ever, the guide here is to find out
from local modellers which system
they use and then set up your system
accordingly as this makes things
easier when you ask them to test
your model for you.

POTENTIOMETER VARIETIES

The stick assemblies available to-
day come with several types of pot.
Fig. 2.8 shows these different types
and how to connect to them. If your
stick assembly uses a standard pot
then Fig. 2.8b ig the wiring configura-
tion, Fig. 2.8¢c is for the cermet or
plastic film pot. Fig. 2.8d is another
type of film pot available.
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FIXING THE P.C.B.

The p.c.b. should now be ready for
mounting. First ensure the switch S2
is off (switch knob down) then solder
the two supply leads to the underside
of the board.

To mount the board the two screws
on each stick assembly nearest to the
centre of the case require to be re-
moved, then the p.c.b. can be placed
components side to the rear of the
case and located over the sticks such

that the mounting holes coincide with
the screw holes on the rear of the
sticks. These screws can now be re-
placed and tightened so the p.cb. is
firmly mounted between the sticks.

The aerial is connected by folding
the solder tag down on to the wire
link at the top of the board and
soldering well in place. The stick
leads can now be plugged in the
socket block on the board leaving
only the crystal to be inserted to
complete the transmitter.

810

CRYSTALS

‘Iwo 27MHz band crystals are re-
yuired, one for the transmitter and
one for the receiver.

The pair of crystals should have
a difference of 455kHz between the
values stamped on them, and it is the
higher frequency of the two that is
used in the transmitter. For example:
27-045 transmitter and 26-590: re-
ceiver.

Within the R.C. band there are 13
spot frequencies, each indicated by
coloured pennants as in Table 2.1.
You should always display the appro-
priate pennant on your aerial when
using your transmitter to enable other
modellers to recognise which fre-
quency you are operating on.

TABLE 21
THE R.C. BAND SPOT
FREQUENCIES

Transmitter Receiver
Frequency  Colour Freguency
(MH2) (MHz2)
26-970 Black 26:515
26-995 Brown 26540
27-025 Brown/Red  26-570
27-045 Red 26-690
27-075 Red/Orange 26-620
27-095 Orange 26-640
27125 Orange/Yellow 26-670
27-145 Yellow 26-690
27-175 Yellow/Green 26:720
27-195 Green 26-740
27-225  Green/Blue  26-770
27-245 Blue 26-790

27275 White

26-820

TRANSMITTER SET-UP

The transmitter is tuned by adjust-
ing the two variable capacitors VCl
and VC2. To help this operation we
require to build the “tune-up” tuned
circuit shown in Fig. 2.9. If an oscillo-
scope is available it could be used
with advantage during the following
setting-up operations.

The circuit in Fig. 2.9 is a simple
tuned circuit which we will use to
monitor the field strength of the
transmitter output. (Full construc-
tional details for this Field Strength
Meter are given below.)

R.F. TUNING

With your multimeter set to d.c.
volts (10V range) and connected to
the output of the tuned circuit place
the circuit with its aerial close to the
fully extended transmitter aerial
ready for switch on.

To adjust the variable capacitors
you will require a small plastic blade
trimming screwdriver, so with every-
thing now to hand and having given
the p.c.b. and wiring one last check
through, switch the transmitter on
and check that the battery voltage
meter ME1 shows full scale.
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; The Field Strength Meter
': circuit is built on a piece of
' 0-lin matrix stripboard. Two
o take-off points are provided for
"' the meter. The coils L1 and L2
& are wound round a lin former,

L1 first with L2 wound on top.
VC1 will have to be adjusted
for maximum reading on the
meter during the transmitter
tuning-up process.
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(a)

Fig.2.10. Construction of the Field Strength Meter (a) top view of stripboard (b) underside of stripboard (c) details of coil construction f_

With good batteries installed in the
transmitter see if there is any read-
ing on the multimeter, if not switch
to a more sensitive range. If there is
still no reading on the multimeter on
its most sensitive range then the
crystal oscillator is not running so
you will have to turn VC1l until it
does. Once you have a reading VCl
requires to be adjusted carefully
until a peak is reached. If your multi-
meter goes to full scale reduce the
sensitivity and adjust VCl again for
maximum reading.

Turn your attention now to VC2
and adjust this for maximum reading
on your multimeter; again, you may
have to reduce the sensitivity of your
multimeter. With VC2 now adjusted

AL SSRGS

01
iNdT48

L3 104K B

Fig. 2.9. Circuit diagram of the
simple Field Strength Meter.

COMPONENTS

C1  0-1u4F disc ceramic

C2  1,000uF polyester

VC1 2-22pF miniature polypropy-
lene trimmer

D1 IN4148 diode

L1 6% turns 22 s.w.g.

L2 2% turns 22 s.w.g.

14812 1109 8 7 685 4 3 2 )
Al0 000000000 ®80.0 L3 10uH r.f. choke
800 000 @080 ®O0000 L4  10uH r.f. choke
€ et Aerial 36 inch length of wire
pl0OO0OOOOO0DO0OO0O00O0OO
E[00 000000000000
FIOOODOO0OO0OO0O0O0000O0 0 ™
Gl00000O00OO0O@®®O000 0 12Y4 TURNS
HODOOOOOO®®000O iy
0000000000080 0
JjOeO0O®OO0Oe®OO00D x o
KO ®®®0 00000000 E® (61/2 TURNS
(25mm DIA.)

t[0000000000O00® e [
MOOOOOOOOOOOOOO
NOOOOOOOOOOOOOO
0000000000000 S® e P
PlOOCSO0OS® 00000000
pl00 000000000000 ) @)
RIOCOOO®0O®00000O0 0 }
s{0 0 00000000 O0O0O0O0oJ\ 225"”%5;‘:;5';;22
1,0 6000000000000 "\, CARDBOARD
—————————" FORMER ( 25mm DIA.)

(b) (c)

go back and check VC1 and then
come back to VC2 again for its last
adjustment and you should now have
a correctly tuned-up rf. stage. As a
further check remove the crystal and
your multimeter should show zero; 1f
not, then the circuit is oscillating on
its own so go back and check the
wiring on the p.c.b.

PULSE WIDTH ADJUSTMENT

The other adjustment to be made
on the transmitter is to set up the
pulse widths, this is done with VR7.
If you have access to an oscilloscope
then look at pin 14 on IC3 and you
should see the inverse of the wave-
form shown in Fig. 1.5 (Part 1).
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on the first channel to its neutral
position and then to set-up the first
pulse width to 1-5mS using VRT7.
Moving the stick on the first channel
to its extremes should change the
pulse width from a minimum of
approximately ImS to a maximum
of 2mS.

If you have no access to any equip-
ment other than your multimeter
it is suggested that the pot VR7 is
left in the centre position and any
final setting up its left until the re-
ceiver and servos have been made
and then the whole system can be
set up correctly together.

Next Month: The receiver.
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Everyday News

A ROYAL REWARD FOR THE YOUNG

The

Council GEC Schools Design
The Prince of Wales and HRH The Duke of Edinburgh.

HRH The Prince of Wales presented the awards to find
the “Young Engineer for Britain 1979” at a ceremony held
in the Wembley Conference Centre, London, October 25.

A record eantry of over 300 youngsters with some 180 pro-
jects joined the trail to become Young Engineer for Britain
1979. Amongst the class winners was a project for an elec-
tronic pelican crossing and a proximity alarm.

HRH the Duke of Edinburgh presented the young “de-
signers of tomorrow” with their certificates at a ceremony at
Buckingham Palace, October 18, and some of the class winners

are shown below.

Sense Box

An educational toy

primarily to entertain men-
tally - handicapped children
was produced by five girls,
Scandrett, Tracey

Sharon

Ellis, Beth Hall, Andrea
Clark, Helen Taylor and
three boys, Julian Mitchell,
Adrian Taylor and Scott
Kenney from Thomas
Easterly Community College.

The Sense
Box consists of
a series of dif-
ferently shaped
holes into which
corresponding
wooden blocks
have to Dbe

“posted”. When
a block is in
rlace, its

weight triggers
a switch which
lights a similar
shape.

Space sell-out

The first 38 flights of the
US Space Shuttle have been
sold out reports John
Yardley, director of the space
transportation system at
NASA.

First flight is now sched-
uled for mid-1980. The 38
flights will carry 62 individual
payloads, many of them
directly concerned with elec-
tronics such as satellites, or
experiments in orbiting
laboratories.

review.

commentators.

— Micro Aid Cuts —

Government spending economies have resulted in
cut-backs in aid in the British microelectronics industry
Promotion programmes. Under the revised arrange-
ments the Microprocessor Industry Support Programme
will now receive £55 million and the Microprocessor
Applications Project £25 million.

The Inmos microelectronics production project still
goes ahead with £25 million of basic capital investment
with a second tranche of £25 million currently under

On the plus side some £6 million is being made
available from the EEC to promote the technology in
Europe, a sum regarded as derisory by many industry

SPY RADIO

A new form of spy radio
has been developed by Racal.
It fits in an executive brief-
case, is battery powered and
self-tuning.

The message is converted
into data and transmitted in
a high-speed burst of code to
avoid detection. Short mess-
ages can be sent.in one or
two seoconds. A message of
204 five-figure groups only
takes 20 seconds to transmit.
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highlight for winning competitors in this year’s finals of the “Young Engineer for Britain 1979” and the De:
mﬁ Prize “Tomorrows Designers” et e

was to receive their prizes and diplomas from HRH

Dosimeter Recharger VN

Three students from St
Austell College, Ian Grainger-
Allen, Alan Varco and Philip
Dover won a prize for their
design of a re-charging unit
for a dosimeter— an instru-
ment which measures the
amount of atomic radiation
in the air.

The Students’ prize-win-
ning idea was easy to use,
effective, and ergonomically
designed. For their charging
agent they used a piezo-
electric crystal, taken from
a cigarette lighter, and de-
signed a pistol-shaped casing
to contain it. The dosimeter
fits on top, along the
“barrel”, and the user holds
the unit up to his eye in
order to read the scale which
tells him when re-charging
has been successfully com-
pleted.

Steam Engine Simulator

An interest in electronics
rather than model trains
brought a commission for
Jonathan Stewart, Ample-
forth College, to design a
system which puts the

“chuff” into a model railway
steam engine.
Basing the sequence of

sounds on a full scale steam
engine, Jonathan's design
also produces the noise of a
feedwater pump, the safety
valve and the air pumps.
The effect of the “chuff” is
obtained from bursts of
white noise repeated at a
rate dependent on the
velocity of the engine. The
sound is regulated by a
switching device on the
train’s wheel breaking the
contact at regular intervals.

The idea of a model steam
engine making a sound is not
new, but Jonathan's design
has two major innovations.
One is that the unit is de-
signed to be housed in the
locomotive rather than be-
side the track, with the
speaker in the engine tender.
secondly, the sounds are
automatically controlled
according to speed and load
so that all the sounds, includ-
ing starting and stopping,
are realistic.

Although the design is
currently only at the proto-
type stage with a large box
containing the dircuitry, the
likelihood is that if it is
taken up for production by
a firm it can be incorporated
into a micro-chip.




. . from the World of Electronics

-~ANALYSIS

THE WIRED COMMUNITY

Latterly there has been a huge expansion in information
services. People can use the telephone for the latest test
match scores, stock exchange index, today's food recipe and
so on. With suitably equipped TV sets there is now access
to data banks, constantly updated. And through merging the
home telephone with radio, individuals are able to parti-
cipate from their homes in live phone-in radio programmes.

Now the Japanese have taken community communications
a whole stage forward by putting all such services into a
single package which they call Hi-OVIS (Highly Interactive
Optical Visual information System). It took over two years in
design and construction and came into service in July 1978.
It is the prototype of the wired city of the future.

Technically it is of greatest interest through the exclusive
us of fibre-optic communication lines rather than co-axial
cable. Operationally its greatest feature is that all the homes
linked into the system not only have a keyboard terminal
for calling up the services required but also a monochrome
TV camera and microphone through which they can par-
ticipate in community discussions on live TV without visiting
a studio.

The choice of optical fibre cables was based on large
transmission capacity, low loss, freedom from electrical
interference and economy. The cable is strung overhead
using existing telephone and power line poles. Total length
of cable connecting the present 158 "subscribers” to the
Hi-Ovis centre is 350km.

Needless to say the whole system is computer-controlled
from two sets of minicomputers which normally share the
tasks involved in dealing with requests from subscribers.
If one set breaks down the other carries on with all tasks so
providing a fail-soft facility. Apart from responding to the
requests of subscribers for national TV, local TV, films, data,
weather and traffic news, shopping guide and dozens of
other services, the computing system also generates statistics
on the type and number of requests from the subscribers.

In fact Hi-Ovis is more a social than a technological experi-
ment. The technology is available today and has been imple-
mented, even though on a fairly small scale, in the Higashi-
lkoma District. But it is a modular system capable of easy
expansion in sub-centre biocks of 168 home terminals.

The big question is whether people really need such
comprehensive facilities for entertainment, information and
two-way communication and how will it affect their lives—
for good or for ill?

So the social consequences are being studied and analysed
in depth and on an international scale. Weil over 4,000
people from many countries and organisations have visited
Higashi-lkoma to see Hi-OVIS in action. Whatever the final
outcome we should be gratefu! to the residents of the area
for offering themselves as guinea-pigs in a live social experi-
ment which may one day transform our style of living.

Brian G. Peck.

Videodiscs

Philips/MCA system wvideo-
discs will be pressed at
Mullard's plant at Blackburn.
It will be the first plant out-
side the USA to make video-
discs and will employ about
200 people in the process.

The Philips/MCA videodisc
system is to be launched in
Europe in 1981. The videodisc
players are being made at
the Philips plant at Hasselt
in Belgium.

British businessmen can
now dial direct to Peking for
sending telex messages, a big
advantage now that trade
with the People’'s Republic is
increasing fast. China is the
120th country to which
Britain's 80,000 telex users
can directly dial.

A bubble memory module
with a data capacity of
1,048,576 bits (128k bytes) has
been introduced by Intel.
Texas Instruments, however,
also has a megabit memory
which claims to have a faster
access time. Other manufac-
turers are tooling up for the
megabit market.

EARTH TERMINAL

A new Plessey company,
I'lessey Sa‘ellite Communica-
tions, got away to a good
start with a £1-4 million
order for an earth terminal
for Western Samoa.

The earth terminal busi-
ness world-wide is currently
estimated at £100 million a
year. Plessey hopes to secure
a 10 per cent market share
by 1985.

Energetic waves

The systems engineering
and consultancy company
EASAMS Ltd, has been
awarded a contract from the
Department of Energy to
assess the viability of wave
energy devices.

In the UK the most
energetic wave fields are off
the west ocoast of Scotland
where it has been estimated
that a wave power station
1000km long could yield 70
million megawatt-hours/year,
about one third of the present
UK demand for electricity.

MPUs in action

Of 66 equipments on show
at the Racal Group’s private
exhibition Racalex 79 in
London, 45 of them incor-
porated MPUs,

Among the new items was
the first ever working demon-
stration of frequency-hopping
v.h.f. military tactical radio
which, by changing frequency
several times a second,
allows communications to
continue successfully during
heavy enemy jamming.
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The Independent Broad-
casting Authority aims to
have 30 main high-power
transmitting stations for the
new Fourth Channel colour
television network completed
and ready for simultaneous
launch in all ITV regions
(except Channel Islands) by
November 1982.

From the outset the Fourth Channel will be available
to over 80 per cent of the population of the United
Kingdom, more than 40 million potential viewers. An
additional 18 high-power main stations will then join the
network as they are completed at the rate of one a month
during 1983-84.

Priority for Wales

Priority is being given to Wales in two ways. All six main
high-power stations serving Wales are included among the
first 30 stations on which the Fourth Channel will be
launched. These are Wenvoe, Llanddona, Carmel, Presely,
Blaen-Plwyf and Moel-y-Parc.

Additionally, it is planned to equip some 80 local relay
stations in Wales before November 1982, The population
coverage in Wales, from the start, should be in excess of
90 per cent.

CHANNEL

Contracts and Employment .

The IBA has already awarded contracts totalling more than
£16 million to Marconi Communication Systems Ltd, of
Chelmsford and P¥e TVT Ltd, of Cambridge for the supply
and installation of the 48 sets of high-power transmitters.
These contracts, for the latest generation of u.h.f. trans-
mitters, are the most valuable ever placed by the Authority.

The new high-power transmitters will comprise the first
major television network to be based on the latest generation
of high-efficiency klystron amplifiers. Also, they will feature
a novel micro%rocessor-bas.ed px;ogrammabie transmitter con-
trol system which, in conjunction with control units to be
supplied by the IBA, will provide automatic operation of the
transmitters, together with external status indications and
remote and supervisory functions at the IBA’s new Regional
gpelrauons Centres around which the entire network will be

uilt.

In placing these large orders, the first time all main trans-
mitters for a large television network have been ordered at
the same time, the IBA will not only simplify its own ;{lan-
ning and building operations but will also help the British
manufacturers to plan their production on a long-term basis,
creating and ensuring steady employment.

Viewers sets .

The Fourth Channel will be the first programme service in
the history of British television for which the vast majority of
viewers will already have suitable receivers and aerials at
the time of the launching. While viewers will need to ensure
that their sets are correctly tuned to the new channel, and
some may need to have their aerials re-adjusted to achieve
good balance of signals over all four channels, for many it
will just be a matter of pushing their presently unused
channel-selection button.
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RADIO WORLD

Safety first

IN THESE days of growing awareness of
environmental pollution and the health
hazards lurking in so many formerly
regpectable substances, from lead to
asbestos to cigarettes, it is perhaps not
surprising that one has to admit that there
are a few question marks hanging over
some aspects of radio and electronic
equipment and construction. And | do not
mean the sort of cases that turn up in
accident statistics that show that there are
stlll people so foolhardy as to wear head-
phones Inexpertly connected to mains
equipment while taking a bath,

Electronic construction has, of course,
become much safer in these days of low-
voltage semiconductors. But there are
still a few grey areas.

Some of the chemicals used in servicing
aids can be tricky; for example carbon
tetrachloride that at one time was liberally
splashed around in switch cleaning flulds
or used for cleaning the old style of non-
plated quartz transmitting crystals. A
recent editorial in The Lancet suggests
that some people become over a period of
time sensitive and allergic to solder-flux
fumes and may develiop asthmatic symp-
toms of coughing and wheezing; con-
structors who do a lot of soldering would
be advised to heed the medical warning
that there should be effective exhaust ven-
tilation.

Then again some silicon planar transis-
tors contain the very toxic substance beryl-
lia (do not crack open discarded transistors)
and this also turns up sometimes in the
mounting washers that form part of the
heat sinking for power transistors; beryllia
is used because of its good thermal con-
ductivity but it can be a hazard. The woolly
white powder (cadmium salts of organic
acids) that sometimes appears on cad-
mium-plated items of electronic equip-
ment(screwheads, switches)is dangerous
if ingested.

Mains-operated domestic equipment
including radios, television sets, music
centres, video-cassette and audio recor-
ders as well as microphones, loud-
speakers and the like is expected to con-
form to British Standard BS415. Most
people agree that this is now a very tough
specification indeed and there are likely to
be few hazards for those using equipment
that conforms to it.

A new edition has recently been issued,
bringing the British standard more into
line with the international standard IEC6E5.
But the formidable BS415 is unlikely to be
read by many consumers since it costs
£10-70 a copy.

Curiously, imported amateur radio
equipment seems to escape the safety net
of BS415, at least in practice; a number of
amateurs have recently brought to my
attention some decidedly bad practices
found in the mains-input circuits of im-
ported transceivers and other equipment,
including the use of single-pole switches
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By Pat Hawker, cava

in the "neutral’* lead. On the other hand,
a Brighton dealer was recently fined £160
for having on sale two secondhand refrig-
erators wired according to the oid green/
red/black colour code instead of the
correct blue (neutral)/brown ("line")/
yellow-green (earth) code for three-wire
mains leads,

Building h.f. receivers?

My recent reference to the hobby of
listening to DX (long-distance) short-
wave broadcast stations and the deficlen-
cies of most standard domestic recelvers
for this purpose has resulted in some
readers wondering whether it would be
possible for them to bulld a high-perfor-
mance receiver at lower cost than the
factory-built general-coverage communi-
cations-type receivers, now often based
on the Wadley loop "triple-mixing' prin-
cipie which aillows receivers to be set quite
accurately to the listed frequency of a
wanted broadcast station rather than
having to search across a crowded band.

This is not an easy question to answer.
Really experienced constructors can cer-
tainly build good receivers, though { would
hesitate before recommending them to use
the Wadley loop which needs really good
filtering and screening.

For an amateur-band receiver the
"direct-conversion’ approach can give
excellent results and are simple to build.
However, these designs are far more
suited to reception of single-side-band
and Morse transmissions on a single band,
than for broadcast reception.

In these days of integrated circuits and
pre-aligned ceramic i.f. filters the task of
the home-constructor is simplified but
even so this leaves the problem of stable
and accurate calibration. it is still difficult
to build from scratch a set capable of com-
peting with some of the better factory-
made sets, but | hope readers will tell me
that | am wrong, and that they have done
just this.

These examination results

Last month | referred to what seemed
an unnecessarily long delay on the part of
the City & Guilds in announcing the
results of the May, Radio Amateur's
Examination based, for the first time, on
“multichoice’” questions. Adelay,incident-
ally, which in turn resulted in a sudden
swamping of the Home Office licensing
section when about 600 of the successful
candidates all applied for licences at the
same time. At some centres the pass-rate
exceeded eighty per cent.

It is only fair to report that C&G subse-
quently wrote to the Radio Society of Great
Britain apologising for the delay and
explaining that this was due to problems
with a new scanner which forms part of the
modernisation programme. The Institute
promises that this will not happen again.

This is good news aithough | still feel
that with multichoice examinations it
should be possible to hold frequent
examinations and to tell the candidates
how they have done within a few days at
the most. The RAE is not a professional
examination after all.

Another point arlslns: last month |
mentioned that the GB2RS amateur news
bulletins went out in the London area on
3650kHz at 9.30 a.m. local time on Sundays
—and so for many years it did, until the
new schedule was introduced during
October. Now it goes out at 9 a.m. in this
area.

Large means low

Most of us are aware that some crea-
tures, such as bats and dogs. can hear
high audio frequencies that we would con-
sider ultrasonic. But | was interested to
learn of some experiments that have
proved that elephants have an audio range
that extends a good deal lower than human
hearing.

This Is believed to be less because of
the large size of their ears than the long
distance between them. And how did the
research team find this out? They trained
an elephant to push a button whenever it
heard a signall

But | see that Philip Vanderlyn, one of
the engineers who helped to develop
stereo, has recently underlined some of
the complex wonders of the human audi-
tory system. He points out, for instance,
that this responds vastly more rapidly than
our eyes and can detect time differences
of only a few tens of microseconds, setting
a difficult problem for the designers of
surround-sound systems.

Crossword No. 22—Solution
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MORE BIG VALUE
FROM YOURTANDY STORE

1000 OHMS/VOLTS AC/DC
8 RANGES

Handy multitester for
home and work-shop.
Easy-to-read two colour
5cm meter, pin jacks for all
8 ranges. Reads AC and
DC volts: 0-15-150-
1000 OC current;
0-150 mA. Resistance
0- 100,000 ohms.
Accuracy: + 3% full scale
on DC ranges

4% on AC ranges
Complete battery.
22-027. REG. PRICE

£6.95

6-DIGIT
FREQUENCY
COUNTER

Counts frequencies
from 100 Hz to over
45 MHz with 100 mS

| %ate time. Accuracy IS

ppm at 25°C or less

then £ 30 Mkzon 10
MHz! Overload-
protected 1-meg
input. Sensitivity, 30
mV up to 30 MHz.
22-351. REG. PRICE §

£79.95

MULTITESTER

Dual FET imput for
accuracy and minimum
loading. 11.5cm mirrored
scale. DC woits, 0-1-3-10-
30-100-300-1000. DC
current 0- 100 a. 0-3-30-
300 miltiamp. Resistance
0-30-300-3k-301C-1

ohm. 0-100- 1k-
101C-100K-3
megaohms. Req. 9V
battery. 22-209.

REG. PRICE

£29.95

TRANSISTORIZED
SIGNA
TRACER

Spot circuit troubles and
check RF, IF and audio
signals from aerial to
speaker on all audio
equipment. With 9V
battery, instructions.
22-0?0.

REG. PRICE £9 - 9 5

REALISTIC DX 300

General coverage receiver. Quartz-synthesised tuning,
digital frequency readout. 3-step RF Attenuator. 6-
range preselector with LED indicators. SSb and Cw
demodulation. Speaker. Code oscillator. Batteries (not
included) or 12V DC. 20-204.

REG PRICE£229 95

A ST A

DIGITAL IC LOGIC PROBE

Gt = b 1T e
i - i )
|

Unique circuitry makes it a combined level detector,
pulse detector and pulse stretcher. Hi-LED indicates
logic “1". Lo-LED is logic “0". Puise LED displays

puise transitions to 300 nanoseconds, blinks at 3 Hz

for high frequency signals (up to 1.5 MHz). Input
impedence: 300K ohms. With 36" power cables.

s £ 19.95

SIGNAL INJECTOR
For RF, IF, AF circuits.
Maximum accuracy. Easy
pushbutton operation. Needs
two “AA” batteries. 22-4033.

REG PRICE£2- 79

AC/DC CIRCUIT
TESTER

Accuracy in 1-300 volts
ranges. Safe in live/dead
circuits. Needs two “AA"
batteries. 22-4034.

s e 1,99

DYNAMIC
TRANSISTOR
CHECKER

Shows current gain and
electrode open and short
circuit. Tests low, medium
or high power PNP or NPN

» zpes Go/no-Go test from

50mA on power types.

REG. PRICE

£9.95

! Power project boards. IC's, other low-voita,
#f| equipment. Load regulation: less than 4!
i amp at 24V DC. Ripple: less then 25mV. Maximum

VARIABLE POWER SUPPL

DC
mVat 1

output current: 1.25 amps. Switchable colour-coded
meter reads 0-25V. DC and O-1.25 amps. Three-way
binding posts take wires, banana plugs or dual banana
plugs with 0.75" centres. For 220/240V AC.

e e 3505

specifically for or by Tandy at 16 factories
around the world. The quatity of our
products has been achieved by over 60 years
of continuous technological advancement

You save because we design,

manufacture, sell and service.
Tandy have over 7, OOO stores and dealerships
worldwide. Over 2,500 products are made

KNOWN AS RADIO SHACK IN THE A MAKERS OF THE WORLD'S BIGGEST SELLING MICROCOMPUTER TRS80

Most items also available
at Tandy Dealers. Look for this
SIZN IN your area.

2
1117y
e
2

The largest electronics retailer in the world.

Offers subject to availability. instant credit avaitable 1n most cases

OVER 170 STORES AND DEALERSHIPS NATIONWIDE
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L] »
Access. Barclaycard ang
Trustcard welcome.

Prices may vary at individual stores.
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Allthese
advantages...

@ Instant all-weather starting

@ Smoother running

® Continual peak performance

® Longer battery & plug life

® Improved fuel consumption

] Ir:?roved acceleration/top speed
©® Extended energy storage

Inkitform

SPARKRITE X5 s atiigh performance 1op guabty miduchive
discharge elect omeignimon system desigoedfor the electromes
D 1Y world 1t bas beemrtnied. tosted and proven to by giterly
1ehable Assembly only tokes 1 2Eours andinstatiation g
evenless due to the patented ‘chp on’ easy fithng
The superbytechne il design of e
Spav ke circunt elumnates g oblems of tv
t ~'-""" ™ Fhere » O NS h i
Lontact hre rHoancewhichisehnunated
electromeatly by a pulse supp ession
wit which provents Yhe uowt tangaf the
pomnts bounce open at tngh R P M
Contact breakes T i chinmunated by
redycng thecorrent by 952, of the noem
There s also a utque extended dwad
CHeurt wihing ows Hhee genl ¢ TH Qe
PeROA Of e toStore ds enerqy befor
haggs The umtang doade
ystehis fru hon
y Changgeraver sl
Bitect

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

THE KIT COMPRISES EVERY 1HINGNEE DED

D pressed case Ready dedbed alunuiewanmy extrided

hase and heat sink, col mounting clips and aceessonies Al kit
compones are quaranteed for abesod of 2 years fromdate of
purchase Fully sllusteatod assembly and mstalation mstructions are
nchided

Roger Clark the world tamous rally driver
says 'Sparkriteelectronicignitionsystems
are the best you can buy’’

Sparkrine

HIGH PERFORMANCE
ELECTRONIC IGNITION

Electronics Design Associates, Dept. EE1179
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 614791

Name
Address

Phone your order with Access or Barclaycard

Inc. VAT ang PP QUANTITY REQ'D s g = et
X5KIT £16-35 Cheaue No
ACCESS OR BARCLAY CARD No
Send SAE it brochure onky requeed

816

ELELTROMNI-RIT

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 available again, at little more than
their 1977 prices

Circuits are constructed by plugging the encapsulated
components Into the boards provided, following the in-
struction manual. Technical detalls are also given concern-
ing each project. The components are used over and over
agalin 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
(164 x10x2%")

Bulld over 100 projects including 3-TR refiex radio recelver, 3-TR racid
recelver with RF amplifier, 2-TR refiex radio receiver, 3-TR amplifier for
crystal mike, 3-TR amplifier for speaker/mike, 3-TR signal tracer, Morse
Code trainer, 2-TR electronic organ, electronic metronome, electronic
bird, electronic cat, electronic siren, electronic gun, 2-TR sleeping ald,
high voltage generator, discontinuity warning device, water supply warning
device, photoelectric alarming device, 3-TR burglar alarm, 3-TR water supply
warning device, 3-TR water level warning device, 3-TR photoelectric alarm-
ing device, Morse Code trainer with sound & light, discontinuity warning
device with sound & light, water level warning device with sound & light,
elactronic metronome with sound & {1ght, buzzer with sound & light, wiretess
mike, wireless telegraph set, wireless discontinuity warning device, wire-
less water level warning device, wireless water supply warning device,
wireless photoelectric warning device etc. etc.

SR-3A de luxe KIT £39.95
(illustrated 16 x 14 X 3%")

£29°95

Similar to SR-3A, more components including solar cell
and additional Speaker unit plus sophisticated control
panel.

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

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

Cheque/P.0./Access/Barclaycard (or 18p. for Illu-
strated literature) to DEPT. EE.

ELECTRONI-KIT LTD.
RECTORY COURT, CHALVINGTON,
E.SUSSEX, BN27 3TD (032 183 579)
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DONT LET THIS BE A
WINTER OF DISCONTENT /sl

& |
'/

AND INSTALL THE EE 7 //
EARLY WARNING
OYSTEM

This provides instant warning of water
leakage, overflow and approaching freezing
conditions in the loft.

% Independent visual indicator for each
channel

% Audlble alarm with presettable on-time E“TE“"E“ nnGE
% Facility for extenslon alarm to meet
domestic environment needs TImEH ,

Y Battery operated

REVERBERATION
URIT

An offects unit for use with electronic musical Instru-
ments and microphone, Ideal for the pop musician and
vocallet, An easy to bulld project employing a springline,

AND ALL THE REGULAR FEATURES

% Master warning light

A versatile unit that wlll generate time delays of up to
twelve hours, in one hour Increments. Suitable for
switching mains appliances on or off.

UNIBOARD No.3
9 VOLT .POVY.ER_-_" UF g

JANUARY 1980
ISSUE ON SALE
FRIDAY, DECEMBER 14
Price 45p
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Eversure

by Anthony John Basselt

MAURICE dug deeply into his
amazingly capacious duffel
bag and eventually produced a
couple of dishevelled fuzz boxes,
part of the electronic equipment
for the “Space Age Rock Band”
which he and Tom are forming to
play in support of various local
charities.

WHAT'S ALL THIS FUZZ?

“These old fuzz boxes have been
given to us and we wonder whether
they're worth mending, also there
are a few things we don’t under-
stand about fuzz boxes, and we
would be very grateful if you
could explain something of their
principles.”

“Yes, Prof.” Tom joined in,
“One of the things that puzzle me
most about fuzz boxes is that they
all seem to sound different from
one another.

“Although there are a few de-
signs which sound nearly the same
as each other and are probably
almost identical copies inside, it
seems to me that there are big
ones, small ones, simple ones, com-
plicated ones, expensive ones and
cheap ones, some of which sound
better than the expensive ones.
When I plug my guitar in and try
a few different fuzz boxes, the
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sounds I hear from some are so
radically different from others, it
has puzzled me for a long time
how these mysterious electronic
boxes can, magically it seems,
alter the sound of my guitar in so
many ways!”

“A very interesting question,
Tom,” The Prof. began to explain:
“It’s all to do with sound waves,
which are represented inside

Fig. 1. The sinewave.

Fig. 2. Square wave.

audio equipment by changing volt-
age patterns which we can con-
sider graphically as waveforms.

“I think we all know a little
already about audio waveforms:
the sinewave, Fig. 1, which sounds
somewhat flute-like; square wave
(Fig. 2) with a reedier sound; saw-
tooth waves (Fig. 3) which sound
a little like violins, but without the
rich resonance of a good instru-

Fig. 3. Sawtooth waveform.

NN TV AN TR
e e e v S S NN N
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Fig. 5. Modifying the wave-

Fig. 4. A selection of waveforms to produce the fuzz
eff2ct. There are many more, and if several different form
ones are heard at once a great variety of effects are

produced.

B N
4L

( ()

creates different
effects.(a) sinewave.(b) A
sinewave with crossover

distortion; easily distin-
quished from (a).
(b)

The square wave (c) and
the square wave with

m “rounded corners' (d);
_ also readily distinguished

from (c).
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OK MACHINE & TOOL (U.K.) LTD. HARDWARE SUPPLIES
ALL PRICES IN PENCE UNLESS STATED OTHERWISE
FOR FURTHER INFORMATION RING FOR DETAILS. NOTE: PRICES INCLUDE P&P& V.A T.

DIP SOCKETS MIN. ORDER S OFF EUROPEAN STANDARD FRONT PANELS AND MODULES
WIRE WRAP SOLDER CARDFRAME SYSTEM AVAILABLE ON REQUEST.
C81-08-04 .30 C83-08-02 .13 (3U x 160MM) NO. 420-000 17.25

C81-14-04 .39  (83-14-02 .15 (6U x 160MM) NO. 420-068K  24.80 -
C81-16-04 .43  €83-16-02 .17 l;l].‘{l m

C81-18-04 .49  (83-18-02 .
C81-20-04 63  €83-20-02 . 426-008 52 PR.
C81-22.04 66  (83-22-02 .
C81-24-04 69  C83-24-02 . O PART DIN41612 CONNECTORS

C81-28-04 77  (83-28-02 . MALE 64 WAY FEMALE 64 WAY

C81-36-04 1.24  (83-36-02 . 064-08-03317 2.41 564-08-04347 (SOLDER) 4.00
€81-40-04 1.26  C83-40-02 . (ANGLE SOLDER PIN) 164-08-04317 (WIRE WRAP) 3.28

NEW ALL PURPOSE VOLT CHECKERS AC, DC e 4 aeex EURO OK BOARDS | 100 x 160MM

HOBBY CHECK 110V, 220V, 380V (+ & -) . SOLDER BUCKET FIBREGLASS 0.1 MAT _0.042"' HOLES
15 WAY PC-01 TERMINAL BOARD PLAIN

VOLT CHECK 0~380V y MAL PC-02 PCBINSULATED CU PADS
FEMALE PC-03 PCBSINGLE SIDEDCV STRIP
POWER CHECK 110V, 220V, 380V ~ AC 25 WAY PC-04 PCB HORIZONTAL & VERTICAL

150V, 300V, 500V —DC 3 ";"E‘;/"-ELE . CUSTRIPS
MASTER CHECK 6, 12, 24, 50, 110, 220, 380V = . )

MALE
FEMALE

OA 7
EW LATEST DEVELOPMENT IN LOGIC PROBES C200 PROTOTYPE BOARD 6.30 CONTACTS 11 56
1000's OF HAPPY USERS — S C300 PROTOTYPE BOARD 5.90 CONTACTS 6.99
150MS STRETCH ALL LOGIC 4 — 15V SCREW CLAMPING C500 BUS STRIP 1.00 CONTACTS 1.64

g iy TS-4POLE  1.18

DIP PLUG RIBBON CABLE ASSEMBLIES

TS-8POLE 1.84 14 PIN 16 PIN

S TS-12POLE 2,52 DE 14-2"" 2.63 DE 16-2"" 2.92
; 3 DE 14-4" 2.71 DE 16-4"" 2.98
Y DE 14-8'' 277 DE 16-8" 3.06
(e DE 14-24” 2.92 DE 16-24"" 3.20

DIP PLUG WITH COV TERMINALS WIRE WRAP GOLD PLATED WWERENoWJo 1 ¢
14p, = ézpf,sa FAGRI WWT-_ SLOTTED 2.62 1

WWT- &% SINGLE SIDED 157 2
14PLG  1.22 16PLG 134 WWT. -% IC SOCKET ey
WWT- " DOUBLE SIDED 1.04

WIRE DISPENSERS 30AWG INC. WIRE

WD-30B BLUE 3.32 WD-TRI-30 304 140MM LONGFLATNOSE  4.83 3136 CUTANYTHING
WD-30Y YELLOW 3.32 3COLOURS 5.01 | 306 140MM LONG CHAINNOSE 4.83 CT01 CRIMPING TOOL
WD-30W WHITE ~ 3.32 301 115MM FLAT MICRO 4.74 SPO1 SELF ADJUSTING
WD-30R RED 3.32 303 115MM CHAIN MICRO 4.74 STRIPPER
REFILLS AVAILABLE 311 110MM CUTTERDIAGONAL 5.46 SAFO1 SAFETY SHEAR
SCREWDRIVERS 751 160MM WIRE STRIPPING

STEADFAST FLAT BLADE PLIERS ADJUSTABLE 414

BPO/100  1.13 3205/3 60MM .
BP1/075  1.08 3205/5 100MM . WIRE WRAPPING CENTRE
BP2/100  1.25 3205/7 150MM . THE ORIGINAL AND BEST

3205/9 200MM . WSM30 3 IN 1 WRAPPER, STRIPPER, UNWRAPPER

[NEW]
NEW UNIVERSAL VACUUM 7ICE JW-1 DAISYCHAIN JUST WRAP, NEW INVENTION
vs > 585 (INCLUDES WIRE BLUE, RED, YELLOW, WHITE)

STRONG GRIPPING BW630K BATTERY TOOLKIT
2 JAW SIZES ; (POWER TOOL, NICAD BATTERY CHARGER)
5 CAS130 CLIP & STRIP 1” OF 30AWG

NEW ELECTRONIC {
VACUUM VICE L } -~ L ONIC URES FOR THE PROFESSIONAL HOBB

V¥l _ 288 WIDTH  DEPTH  HEIGHT
23K 8.5" 9.25" 2.44-3.69"
CMOS IC INSERTORS CH23K  AS ABOVE WITH HANDLE

MOS 1416 6.69 CLaSK  12.5” 11.63"

MOS 2428 6.69 CM5425K 5.08" 5257

MOS 40 6.69 | CM6-300K 6.06'" 6.25"

A HP 360" 575"
PIRELFRACTOR, 11,88 BLACK, BEIGE, BLUE & GREY.

OK Machine & ToolU.K/] Limited

DuttonLane. EastleighSO5 4AA Telephone tastleigh (0703) 610944 /5
Telex477222 Cablegram OKMACH
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ment, and there are a good many
more different waveforms (Fig. 4),
and all of them sound different.
Our hearing can be so sensitive
that a healthy human being can
easily distinguish between wave-
forms which may appear to be
only very slightly different from
one another (Figs. 5a, b, c,d)..

SAWMILL FUZZ

“A fuzz boxwill change the wave-
form of the electrical output from
the pickups of your guitar. With
some types of fuzz box the change
may be quite subtle, but with our
sensitive hearing, quite noticeable
and often pleasant and interesting
to listen to. Others produce a
drastic change and may even
cause a guitar which usually
sounds mellow, to produce a harsh
buzz like a sawmill!!

“Obviously a fuzz box which
causes a guitar to sound like a
sawmill will have processed the
waveform in a manner quite
different from that of one of the
gentler types and this is why some
guitarists have more than one fuzz
box. One kind for use in ballads
and quiet numbers, and another to
really wake up their audience in
heavy rock numbers.

FUZZY WRINKLES

“It is interesting to consider how
fuzz effects have developed over
a number of years. For instance,
most modern fuzz boxes plug in
between the guitar and the input
of the amplifier. Some of the
earlier ones did not connect like
this at all, but went in between the
amplifier speaker output and the
loudspeakers.”

The Prof. drew a few sketches
of early fuzz circuits which con-
nect to the speaker (Figs 6a, b, c,
d).

“This one, Fig. 6a, gives an effect
on the waveform similar to Fig.
5a, b which resembles crossover
distortion, whilst Fig. 6b gives a
smoother sound. In each of these
circuits, different capacitor values
may be tried for individually pre-
ferred effects; also the two circuits
may be combined together.

“In Fig. 6¢c the signal from the
amplifier is split between two
speakers. The positive half of the
waveform goes to one speaker and
the negative half to another. Al-
though one may well disapprove
of the ultimate effects on the

820

i NORMAL
ol IOgV SPEAKER
+
GUITAR

AMPLIFIER
EXTRA
SPEAKER
DIODES FOR FUZZ

100V 8A

(c)

Fig. 8. Some early fuzz circuits
which connect to the speaker.
(a) Diode fuzz. The diodes should
be capabie of can’*lng the full
speaker current. (b) The capacitor
should be a reversible type 100V
working or greater. (c) In this circuit
the negative half of the waveform
is fed to a separate speaker.

VIBRATING
CONTACTS

Fig. 7. An electromechanical fuzz.
The contacts are caused to vibrate
by a speaker.

speakers, apparently some users of
fuzz effects consider this worth-
while.

MECHANICAL FUZZ

“Before we go on to consider a
number of more modern fuzz boxes
using transistors and integrated
circuits, it is worth briefly men-
tioning mechanical fuzz and elec
tromechanical fuzz; methods where
the fuzz effects are mechanically
produced and the only electronics
being the amplifier!

“Perhaps the simplest ‘mechani-
cal fuzz' consists of a modification
to a loudspeaker, the cone of which

" is pierced with a number of small

holes. Through each small hole a
split-pin or else a bifurcated rivet
is threaded, and the tangs bent so
that although it cannot come out,
it will rattle freely when the
speaker cone vibrates, rather like
the rivets in a drummer’s rivet
cymbal. The holes in the speaker
cone should be strengthened using
metal or plastic eyelets or
washers.

“I'll leave you to imagine what
this might sound like, or else to
try it if you’ve got a spare speaker
to risk!

ELECTROMECHANICAL

An electromechanical method
which does not involve such dras-
tic alterations to the fabric of a
loudspeaker cone involves a num-
ber of vibrating contacts, which
are caused to vibrate by means of
a diaphragm stretched over a hole
in a speaker cabinet.

“A small additional amplifier and
speaker are used to vibrate the
contacts, and are fed with the
signal from the guitar. Each
contact pair is carefully adjusted
so that any slight vibration of the
speaker cone causes it to make
and break. The contacts are
mounted on springs of different
lengths so that their natural fre-
quencies are not identical and are
connected through a passive mixer
network of resistors and potentio-
meters to the input of the main
amplifier (Fig. 7).

“There is a lot of scope for
experiments on mechanical and
electromechanical fuzz; using
vibrating particles, carbon rods,
and many other ingenious ideas,
some of which have been tried—
and some of which you could be
the first to discover!”

To be continued.
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Freepost
W Birmingham . e%%ESS
CASH
ELECTRONICS g;g_ ;gg_ 2400 : CHEQUE

Furr Seec KiT
TELETEXT DECODER

y -

XT DECODER |

TELETE’E

® STATE OF THE ART L.S.I. CIRCUITS

® DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY

® CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION
e ULTRASONIC REMOTE CONTROL

@ HIGH QUALITY THROUGH PLATED P.C.B.

® ALL I.C. MOUNTED ON SOCKETS
®
®
®

PREALIGNED UHF/IF MODULES
NEEDS NO INTERNAL CONNECTION TO THE TELEVISION SET
SIZE 430mm x 90mm x 220mm

® SUPPLY 240v 50Hz 35w

® NEW *TOUCH CONTROL KEYPAD* NEW

INCLUDES TUNER, P.S.U., DECODER, REMOTE KEYBOARD, P.A.L. ENCODER, U.H.F
MODULATOR CASE WITH SCREENED AND PUNCHED FRONT PANEL.

— £189.90 inc VAT. P& P £3.00.
FULL TELETEXT MANUAL IF BOUGHT SEPARATELY — £2.50 p & P £0.50.

P.C.B°S AND L.S.I. 1.C' S NOT SOLD SEPARATE FROM KITS. P & P INCLUDES CARRIAGE, PACKING AND INSURANCE

GMT HAS
Jdeas for Chrigtmas

SEND FOR OUR FREE LEAFLET

Enclosing an S.A.E.

* KITS, TOOLS & OTHER GOODIES *
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WORHSHOP

Fastenings

We have now arrived at the situation
where we have a number of sheets of
aluminium cut, drilled and bent, ready
to form our cabinet. How do we secure
them together? Well, as amateurs, we
have three basic methods, all with
advantages and disadvantages. We
can use “pop" rivets, self tapping
screws, and nuts with bolts,

Pop rivets are fine for fixing things
that do not need to be taken apart
easily, as the rivet has to be drilled out.
Self tapping screws cut their own
threads mto any metal hole, and thus
have a limited life if contmual dis-
mantling is involved. Nuts with boits
are fine where accessibility is reason-
able.

My personal preference is for nuts
and bolts for fixings of a semi-perman-
ent nature, with self tapping screws
for fixing the front panel. Many years'
experience has taught me that, with
care, self tapping screws can be used
in the same hole being inserted and
withdrawn many times without damag-
ing the thread it has cut in the metal.

To take the case of our cabinet as
an example, | would use nuts and bolts
for securing the rear panel of the
cabinet to the upper and lower halves
—I make much use of two "U" shaped
pieces for these as this simplifies con-
struction—with self tapping screws
being used for securing the front panel
as this may require periodic removal
for servicing, rebuilding etc.

Finishing

Now that we have our finished
cabinet, do we leave it bare shining
aluminium or do we paint it, or other-
wise alter the finish? Personally, |
have settled for a crackle black cabinet
with a *“brushed” aluminium front
panel, a combination that looks very
smart indeed, and assures continuity
of appearance.

The black crackle paint is applied
onto the aluminium, which is lightly
sanded to provide a “key" or “tooth"
for the paint. This preparation is
essential if the cabinet is not to
shower fiakes of paint every time it is
knocked.

One possible objection to the
crackle finish paint is that it does pro-
vide lodging for dust; the better the
crackle effect, the greater the amount
of dust. An alternative which is free
fro_mt this defect is the hammer finish
paint.
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MATTERS

By Harry T. Kitchen

Ifyou do not like paint, you can cover
your cabinets with materials such as
Fablon, and this is available in various
finishes; as such itis more suitable for
equipment destined for the living room
or lounge rather than the work shop.
You are your own master here, and
can choose the finish you like best,
but be prepared to carry out some
ex;|>teriments to achieve optimum re-
sults.

Brushed aluminium

The brushed aluminium effect is
simple to obtain, and requires nothing
more elaborate than steel wool and
elbow grease, aided by a little light oil,
such as 3 in 1. One of the advantages
of this finish is that it can delete care-
less markings on the panel provided
these are not too deep.

To commence, put a few spots of
oil on the panel then take a ball of steel
wool and draw it across the length of
the panel in as straight a line as you
can. Repeat, a little further along, say
equal to half the width of the ball of
steel wool.

Continue doing so, turning the ball
of steel wool so that fresh wool is
always presented to the panel. You
will probably have to repeat the whole
operation a number of times. Eventu-
ally you should obtain the effect you
want.

At this point you will have to wash
off the oil and general aluminium/steel
wool debris in which the panel is
covered by a liberal application of
washing up liquid and hot water. The
panel must be really free from oil if the
following processes are to succeed.
Care is the watch word at all times.

Labelling

If our panel is at all complex, then it
is well worth labelling all the controls
to denote their functions; this not only
provides instant recognition, but gives
a more professional appearance.

Probably the simplest way of label-
ling the panel is by using transfers.
These are available in various sizes
and styles, and most good art shops
sell sheets not only of lettering but also
of words and symbols, so that you can,
with care and discrimination, end up
with a panel of distinction.

The letters are transferred onto the
metal panel by rubbing the reverse of
the sheet with a smooth rounded
object; many ball point pens have caps

that are ideally suited for this applica-
tion. Having completed the lettering of
the panel, it is now essential to protect
the relatively fragile transfers.

There are essentially two ways of
protecting the transfers. You can
spray on a lacquer that, when dried
thoroughly, gives a fair degree of pro-
tection, or you can use a clear Perspex
cover. This is in essence another
panel, since all the piercings in the
panel have to be repeated here, so that
it can fit over the panel proper. Thisis
the more expensive and time consum-
ing method, but it gives complete pro-
tection to the transfers.

Stenclls

An intermediate method that | have
occasionally used is to stencil the
appropriate wording, using a suitable
stencil and pen with black Indian ink,
onto a sheet of white card. This is then
sandwiched between the panel and the
Perspex, and of course hides any
scars appearing on the panel.

If you use the hints and tips con-
tained in this short series on panel
bashing, with care and patience you
should be able to produce cabinets to
be proud of. And you will have saved
a great deal of money. Try it and I'm
sure you will agree.

It's so easy and tidy with the

Easibind to flle your copies
away, Each binder is designed

Gold letraset supplied for self
blocking of volume numbers
and years.

Price £3:75 including post-
age, packing and V.A.T., Why
not place your order now and
send the completed coupon
below with remittance to:- @
IPC Magazines Ltd, Post Sales
Dept, Lavington House, 25
Lavington St, London SE1 OPF

- LLtiLtLL'

to hold approximately 12 issues o
and is bound and blocked with o |
the Everyday Electronics logo. o,

| Order Form et :
e |
= IS |
| enclose p.o./cheque value ............ ]
| 108, v icsvseswsis binders. Years required |
| skt serens 1
| (BLOCKLETTERS PLEASE) ]
J Name ... ]
B Address ...oiiiiioeesidaianiannsnine, [
B erereiiceseniiiiensevonsnaninens [
I e |
B Date..ciciiiversiinsisivnnssanesassss [ |
L------—---—-—--‘

Everyday Electronics, December 1979



Britain$s Best Breadboard
Buy at Breadboard 79

Al over Britain, hobbyists are
discovering Britain's Best
Breadboard Buys. At the
London Breadboard exhibition
‘79 on Stand Nos. F1, F2 and
G1, G2, CSC will be exhibiting
their full range of breadboards.
Here is your chance to obtain
a special ticket for Breadboard ‘79
worth £1.00 absolutely FREE.
Cut out the coupon below and take it
atong to one of our listed dealers, and make  EXP €0
a purchase of any of our breadboards and EXP 326 Built in bus-bars accepts 8, 14, 16
receive your special FREE ticket — seeyou  and up to 22 pin ICS. £1.60

EXP 48

EXP 325

at Breadboard ‘79. EXP 350 270 contact points, ideal for EXP 350
Take the coupon to any of these maindealers: Working with up to 3 x 14 pin DIPS. £3.16
LONDON EXP 850 For microprocessor chips. £3.60 | 1@ EXperimentor System
Rastra Electronics Ltd., 279-281 King Street, Hammersmith, EXP 4B An extra 4 bus-bars in one unit. 4 ways to order Experimentor Systems
London W6 £2.30 1. EXP 300PC which includes one item
B 0 0 Electronics, 301 Edgwars Road, EXP 300 The most widely sold breadboard | A me‘chboard pre-drilied PCB — £1.32

ongon . .
Technomatic Ltd., 17 Burnley Road, London NW10 1ED in the UK; for the serious hobbyist. £6.76 |2 sﬁ;wgof;:'::":f::gfbgf:x:ﬁ:a e
Precision Instrument Labs., Instrument House, EXP 600 6" centre channel makes this the 3, EXP 303 which includes three items ’
7,;7:::;::;;: rondon SE1S Microprocessor Breadboard. £6.30 " Two matchboards and an EXP 300 solderless
Shudehill Supply Co., 53 Shudehill, Manchester M4 4AW PB6 Profess]onal breadboard in easily breadboard - £8.60
BUCKINGHAMSHIRE assembled kit form. £9.20 4. EXP 304 which includes four items.
West Hyde Development, Unit 9, Park Street Industrial Estate, PB100 Kit form breadboard recommended Two matchboards and EXP 300 breadboard and a

Aylesbury, Bucks HP20 1ET

: scratchboard workpad — £9.30
Best Electronics (Slough) Ltd., Unit 4 Farnburn Ave., Slough, for students and educational uses. £11.80

Bucks SL1 4XU The above prices do not include PE&P and 15% VAT
KENT ) HE B Y B BN BN D O B B BE BE BE B R R .
Lawtronics, 138 High Street, Edenbridge, Kent TNB 5AX This coup%n entgles the holder to a free ticket worth £1.00 to Breadboard ‘79, with the purchase of any
NEWCASTLE listed breadboards
Antken Bros., 35 High Bnidge, Newcastle upon Tyne I 1.EXP 325 | Onty.Reqd. | 2.EXP 350 | Onty.Reqd. NAME ) L T
SCOTLAND I on (0] I
Marshalls, 85 West Regent Street, Glasgow G2 3.EXP@50 | Qnty.Reqd.| 4.ExP4B |Omy.Roqd ADDRESS
F. 8rown & Co., 45 George IV Bridge, Edinburgh EH1 1E3 I 27500 an I
LEEDS 5.EXP 300 | Onty.Reqd.| 6.EXP 600 I Qnty.Reqd. . doo¢ e
Leeds Amateur Radio Club, Cookndge Street, Leeds 1 l on ne I
HERTFORDSHIRE 7re6 | Omv.Read | 6.p8 100 | Onty.Fead. , e
81-PAK, 3 Baldock Street, Ware, Herts I mn I mn FREE catalogue tick box D I

Experimentor System | enclose cheque/PO for £
CONTINENTAL SPECIALTIES CORPORAT'ON 'I.EXP 00PC| Onty.Read.] 2.ExP 302 | Ony Flegd]  Of debit my Barclaycard, Access, American I

a’ I on Express card
No. ... Exp.date .......
Qnty.Reqd. .Reqd.
3‘:{:‘&3 niy-fea 4‘:),(;” Qnty.Rea or Tel: (0789) 21682 with your card number and I
= ilt be in th i iatety.

Boxed prices include PE&P and 16% VAT your order will be in the post immediately I
CSC UK LTD. EUROPE, AFRICA, MIDEAST If no dealer in your area contact CSC direct.
Dept 4CC2 Shire Hill Industrial Estate Units 1 and Comlmml Specialties Corporation, {U.K.) Limited, Dept 4CC2 I
2, Saffron Walden, Essex CB11 3AQ Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex Tel: (0799) 21682
Tel: Saffron Walden (0799) 21682. Telex: 817477 L - O I O N B D B Y B B S D B e e Ee J
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BURGLAR ALARM

ANY designs have been published

for burglar alarms which give

comprehensive protection against in-

truders. Quite often, however, all that

one may require is a very simple sys-

tem such as the Burglar Alarm
Module described here.

This device incorporates one n.c.
(normally closed) and one n.o. (norm-
ally open) loop for the detection
arrangement. Several switches could
be placed in series or parallel—
depending on the loop used—so that
more than one potential break-in
point could be monitored with just
one loop, see later,

The system described operates from
a 9V PP3 battery and as such is not
intended for heavy use, although the
circuit has been designed to draw as
small a quiescent curent as possible
(50 microamps), Battery life is there-
fore quite good, but if the module is
to be used regularly, then it is ad-
vised that a mains derived power
pack {s used thereby obviating battery
replacements.

CIRCUIT DESCRIPTION

The circuit diagram of the alarm s
shown in Fig. 1. Resistors Rl and R2,
being of equal value, form a potential
divider clamping the base of TRl to
half the supply rail, i.e. 4:5V. The
emitter TR1, therefore, will be 0-6V
less than this—3:9V. The normally-
closed loop is connected between TR1
base and 0V, so the base is normally
grounded and TRI1 is off, the emitter
being low.

When the n.c. loop is broken, the
base rises immediately to 4:5V and
the emitter “follows” this, rising to
3'9V. This signal is transmitted

824

through R4 and D1 to the gate of
CSR1, thereby triggering this thyris-
tor. The thyristor then completes the
circuit to WD1 and R6, D2 and so
WD1 sounds and D2 illuminates.

The alarm, WDI, is a miniature
electronic audible warning device con-
suming only about 15mA when operat-
ing. Conventional electro-mechanical
buzzers cannot be used because they
can easily draw in excess of S00mA,
the maximum forward current allow-
able in the thyristor. If a heavier
alarm load needs to be switched, then
WD1 could be substituted by a 8V
relay with contacts rated to suit one’s
needs.

Light emitting diode, D2, indicates
that the alarm {s operating, but it also
provides a minimum holding current
for the thyristor, thereby preventing
it from resetting undesirably.

The n.o. loop is connected between
the positive rail and RS, a current
limiting resistor for the gate of CSR1.

When the loop is closed, even for a
tiny fraction of a section, then CSR1
will trigger and operate the alarm.
Diode D1 isolates the n.o. loop from
R4 and R3. If it were not present
then if the n.o. loop were closed, RS,
R4 and R3 would form a potential
divider holding the gate of CSRI at
exactly 0-5V—not enough to trigger
the thyristor.

Capacitor Cl prevents the thyristor
from triggering on initial .power
switch on. This particular design
seemed prone to do this. Whilst it
will slow down the response time of
the circuit, this is not noticeable and
the circuit still operates very fast.

Finally, S1 is a normally-closed
switch incorporated into the n.c. loop
but this switch is mounted in the
module. When it is pressed it will
cause the warning device to operate.
The switch therefore provides an
alarm/battery test facility, and en-
ables a rough check on the battery
condition to be made.

CIRCUIT BOARD

The module is built into a plastic
box type PB1, of dimensions 114X 76
X38mm. The circuit itself is built
onto a piece of 0:1 inch stripboard
measuring 24 holesX10 strips, see
Fig. 2.

Construction 1is quite straight-
forward, Drill two holes as shown to
take two 6BA mounting screws. Make
all of the breaks in the copper strip
using either a spot face cutter or a
hand held twist drill, then proceed to
solder in the components followed by
suitable lengths of lead to reach the
case mounted components,

Fig. 1. The circult dlagram of the Burglar Alarm with Integrated battery supply.
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Components mounted .
on the circuit board.

The finished Burglar Alarm module. The base of the case
becomes the ‘‘front panel” and components are mounted as
shown, including the warning buzzer. Small terminal strips are
mounted on the side of the case to take the closed and open loop
wiring.
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UINK
G—m—o 3 3jejojo ofojo
Ve O o e sjojofo ofojo
. \ RI
¢ Z olfs sjojofo ofojo
B i L R S g 3 ofs slololo ejojo
o b ol 7 jojojo ofojo
1 7 olfs slo)olo ojejo
:@ w1 @—oo 9 sfojefo ejojo
+
' o |- 182 wjojolo ofojo
: D1
S~ o—k{i’—oﬂm’ njejejo ojejo
B b Ry e S = s o | zjojofo ofofe
@ﬁ—° 3 njejofo ofejo
14 ujojofo ofojo
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o} sjojofo ofjole
:;ﬂ 1 jefofo ofe}o
WwD1
o 4 Ve 1sjejofo ofjojo
ol 19 Jo N0 o] o o
- ofj20 20- OO
021 21 ® offof ]
o |22 2 ofof
o |2 23 ofof
0000 000O0O | 28 offofo
81
812
46
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Fig. 2. Complete construction details showing interwiring between board and case mounted components, and layout of the
components on the top side of the stripboard.
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COMPONENTS

Resistors
R1  180kQ2 R4 1-2kQ2
R2 180kQ R5 27kQ

R3 390Q R6 1-2kQ2
All $W carbon +5%

Capacitors
C1 2-2ufF 10V elect.

Semiconductors
TR1  BC108 npn silicon

D1 IN4148 or similar silicon
diode

D2 TIL209 or similar red l.e.d.

CSR1 MCR102

Miscellaneous

St s.p.s.t. push-to-break, re-
lease-to-make

S2 s.p.s.t. rocker

B1 9 volt PP3 (preferably
Duracell)

WD1 miniature 9V
warning device

Stripnoard: 0-1 inch matrix, 10

strips x 24 holes; 4-way 2 Amp

terminal block; PP3 connector;

retaining clip for D2; case type

PB1, approximately 110 x 73 X

35mm; 6BA nuts (8 off) bolts (6

off); washers (10 off), spacers (2

off); wire and switches for loops.

audible

Approx. cost Guidance only

£4.00 hoonenis™

The usual rules regarding solder-
ing apply. Do not overheat any semi-
conductors and take care not to
bridge adjacent copper strips with
whiskers of solder, etc.

Prepare the case to accept the case
mounted components and fix these in
position and wire up to the board as
shown in Fig. 2.

In the prototype, the board was fit-
ted to the case by two 18mm long
6BA nuts and bolts and 12mm long
spacers.

The audible warning device (WD1)
is mounted on the front of the box
using two 8BA bolts. A small hole is

Positioning of
components, bat-
tery and circuit
board within the
case. The circuit
board should be
mounted on two
small spacers.
The battery can
alternatively be
held in place by
glueing some
sponge to the lid
which when fit-
ted, the sponge
will compress
and hold the bat-
tery in position.

drilled nearby to take the leadouts
from the buzzer to the circuit board.
The two “loops” are connected to
the circuitry by means of terminal
blocks mounted on the side of the
case. The interior layout can be
arranged to suit one’s requirements
but enough room must of course be
left to take the battery which,

‘incidentally, can be stuck down using

a small piece of doublesided foam
strip.

Complete the construction of the
module and check the wiring care-
fully. If satisfactory, the panel
mounted controls can then be lettered
as required to indicate their functions.

TESTING

Short out the n.c. terminal block
connector with a short piece of wire,
clip on the battery and switch on.
Press S1; this will cause the buzzer
to operate and D2 should also illumi-
nate. Reset the circuit at S2 and short
the n.o. loop connector—this again
should also operate the alarm. The
device is then complete and ready to
be connected to the “loops”.

If the device is to be used with the
9V Power Pack (to be described later
in this series) then the battery clip
will be omitted and a suitable con-

nector used instead (e.g. a 3-5mm

jack socket). However with a
quiescent current of only 50 micro-
amps, it might pay to try battery
operation before building the power
pack, to see if the battery power is
feasible.

LOOPS AND SWITCHES

The alarm offers double loop pro-
tection but only a single loop can be
used if desired. If the normally open
version is chosen alone, then a perma-
nent shorting link across TB2 is
necessary.

The switches in the n.c. loop must
have normally closed contacts and
all be wired in series. In the n.o. loop,
all the switches must have normally
open contacts and be wired in
parallel,

The constructor will have his own
ideas regarding the type of switch to
use but can be either miniature push-
button, microswitch, reed/magnet, a
pressure mat or home-made from
brass strip or conductive tape.

For security reasons the switches
and wires should be concealed. The
framework between the hinges is a
safe place to site the switches for
doors and windows.

Next Month: 9V Power Supply.

By Matthew Reed

The Adventures of Tanty Bead
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CMOS 2853 = L\NEAR LF356  80p NES3t 98
4066 LM301AN 26p NESSS  23p
:g;z 4068 THIS IS DNLY LM308 60p NES56 600
NES67 100
4001 13p 4025 4069 LM318N 750 NES6 ) -

4002 13p 4026 4070 ASELECTIDON' 11354 45 RC4136 100p

709 350 LM339 45p SN76477 230p .

S B R EEE B %1 Electronic Components
a011  13p 4029 4081 747 45p LM379S 410p TBABI0S 100p

2012 136 4040 4093 748 300 LM380 TDA1022 620p

o 78“: o 4510 7106 850p LM3900 TLO8Y 45

4015 50p 4042 4511 2107 3000l [CMA0 Uy g SOLDERING IRONS

5012l Mot Wi0as 4518 CA3046 550 LM3911 I o>

4013 470 4048 a20 caoso 700 NCiase 370 ZNeZSE 390 W ANTEX X25 (26W) or ANTEX CX (17W)  390p each
4018 50 4049 4528 Reel of solder {(39.6M) 240p each

CATALOGUE! S 2TX500 16p
‘ bl el TRANSISTOR Ingo7 LOUDSPEAKERS

7473 20p 74141 S5p BCYT72 2N3053 5 .

7474 220 74145 S50 AC127 17p BD13t 2N§g§g i 56mm dia. Bohms. 70p 64mm dia. 64ohms. 75p
7400 7475 250 74148 90p AC128 16p 8D132 2N m mm di h
200 el o L oNlee: e Rl N300 64mm dia. Bohms.‘ 75p 70 dia. 8ohms. 100p
7402 7485 S50 74151 AD161 380 BD140 2N3702  8p Magnetic earpiece including 2.5 or 3.5mm plug. 15p each

7404 7486  20p 74154 AD162 BF Y50 2N3703 Crvstal earpiece including 3.5mm plug. 30p each
7406 7489 135 74157 8C107 BFYS1 2N3704

7408 7490 250 74164 BC108 BFY52 2N3705

7410 743; 3?,: 74165 BC108C MJ2955 ;xg;gt;

7413 74 74170 8C109 MPSA06 e

7414 7494 450 74174 8C109C MPSAS6 2N3708 Subminiature toggle. SPDT 70p. DPDT 80p.

7420 7495 350 74177 8C147 TIP29C 2N3819 Standard toggle. SPST 34p. DPDT 48p.

7427 7496 45 74190 BC148 TIP30C 2N3820

7430 74121 25p 74191 8C177 TIP31C 2N3904 . . .

7432 74122 3% 74192 BC178 TIP32C 2N3905 Slide switches (DPDT) miniature or standard 15p.

7442 74122 38p 74193 BC179 TIP2955 2N3906 Push to make switch. 15p. Push to break switch. 20p.

7447 74125 350 74196 8C182 TIP3055 2N4058 )

7448 74126 35 74197 8C182L ZTX107 2N5457 Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43p
74132 450 74199 8C184 ZTx108 2N5459

gg;z’;‘;n. 2TX300 16p  2NS777 CONTROL KNOBS

8C212L g .
scgm i DIODES Ideal for use on mixers etc. Push on type with

LED's  0.125n each 100+ SCZ;‘;L INO14 3 1NGO0E  6p black base and marked position line. Cap avail

g:»a i Et;?? ‘gg Z;:’ 82478 IN4QOt  4p  INSA0V 13p able in red, blue, green, grey, yellow & black. 14p.

o ML A 3 GC=4b, IN4002 4p B2YBBser.8p

@ 1 £ i e, mn | MISCELLANEOUS

PLAY! BCY71 14p 1N4148 - £1.40/100. £11/1000 . ! -

g:.sm: 23 o oy = Connection cable available in single or stranded packs of
0 4

DL707 0.3 CA 1300 120p CAPAC\TORS eight colours.

FNDS00 0.5 CC 100p  80p

Single  Stranded
TANTALUM BEAD each 8 metre pack 18p 18p

3\((3 0.1,0.15,0.22, 0.33,0.47, 0.68 40 metre pack  85p 80p

1 & 2.2uF @ 35
47 55 100F B 25V 2> N BATTERY CLIPS

Vorprotile 22@16V,47 @6V, 100 @ 3V 16p Battery clips for PP3 with lead. 6p each.
by Texas 1 MYLAR FiLM Battery clips for PP9 with lead. 10p each.

0.001, 0.01, 0.022, 0.033, 0.047 3p Miniature crocodile clips in red or black 8p each.

8on 8 18pin 14p  24pin 0.068, 0.1 dp Red or black probe clips. 20p each.
14pin  10p 200in 16p  28pin  22p POLYESTER

16pin 11p  22pin 17p  40pin  32p Mullard C280 series Murata Ultrasonic Transducers.

3 lead TO18 or TOS socket. 10p each 0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. Sp 180p each. 350p pair.

Soldercon pins: 100:50p 1000:370p 0.15, 0.22

PCBS > | PANEL METERS

VEROBOARD CERAMIC High quality 2** wide view meters.
Otin 0.15m. Vero Plate type S50V. Available in E12 series from 1 Zero adjustment. Back illumination
14p 14p Cutter 80p 22pF to 1000pF and E6 series from 1500pF 10 wiring

45> 45p 0.04 7uF 2p g o
S4p S4p Pin insertion Available in 50 UA, 100 uA, 500 uA,
RADIAL LEAD ELECTROLYTIC 1mA, 100 mA, 500mA, 1A. £4.75 ea.

64p 64p tool 108p
Single sided 22 33 47 1 VU meter similar style. £1.40 ea.

375x17 205 1850 63v_047 1.0 22 47 10
pinsper 100 40p  40p 100 13
L et s SLIDE POTENTIOMETERS
sided Size 203 x 95mm 60p each 10 22 33 47

Dato” pens  75p each 100 Good quality 60mm

Five mixed sheets of Alfac 145p per pack 220 travel slider with

earson e e 1500 ! 80mm fixing centres.
i :
ors. Hign stabilty, o~ Available from L
low noise 5% NECT in log and linear. 55p each.
R o R S O e CON Suitable black knobs 6p ea. Coloured knobs 10p ea.
0.25W 10 09  08p JACK PLUGS AND SOCKETS
0.5W 1.50 1.2p e screened  unscreened We now offer one of the widest ranges of components at
F o L K M Ty e the most competitive prices in the U.K. See catalogue for
ohm (650 res) 0.5W £7.50 0.25W £5 709 Standard 30p full details. We welcome callers at our shop in College Rd,
METAL FILM RESISTORS Stereo 36p Bromley, from Mon—Sat, 9am—6pm (8pm on Weds and
Very high stability, low norse rated at %W DIN PLUGS AND SOCKETS Fridays). Special offers always available.
] f:,?:fb:fn‘v"::.‘.s'mm o130kl plug chas We also provide an express telephone order service.
each 100+ 1000+ 20 1 Orders received before 5pm are shipped same day.
4 1.5p 120 g:,.n - i“‘o Contact our sales office now with your requirements.
DN M [+
ELEPHONE: 01-464 2951/5770.
PLEASE WRITE | 5on 2400 13p ZEL
FOR YOUR FREE ImOIRCUGSIENDISOCKETS Quantity discounts on any mix TTL, CMOS,
COPY OF QUR [ Suntabie for low v tage circuits. Hed & block 74LS and Linear circuits: 100+ 10%, 1000+
80 PAGE LR 15%. Prices VAT inclusive. Please add 30p for
carriage. All prices valid to April 1980.
Official orders welcome.

ALL PRICES INCLUDE 157. V.A.T.

CATALOGUE OF 4mm PLUGS AND SOCKETS

COMPONENTS Avatlable 1n biue black. green, brown, red, white
and yellow Plugs 11p each Sockets 12p each

CONTAINS PHONO PLUGS AND SOCKETS
OVER 2500 insulated plug n red or black VISA BARCLAYCARD
STOCK ITEMS S ‘Jn & ACCESS WELCOME

S 7p  Double socke 100
Mail orders to: STEVENSON (Dept EE)

76 College Road, Bromley, Kent BR11DE.




The NEW Marshall’s 79/80 calalogue
is just full of componenlsd \

and that’s notall . ..

. .. our new catalogue is bigger and better than ever. Within its
60 pages are details and prices of the complete range of
components and accessories avaitable from Marshali’'s

% & -5 m/{wx
These include Audio Amps. Connectors, Boxes, Cases, Bridge %7, o W" 7”(4{ In
Rectitiers, Cables, Capacitors, Crystals, Diacs, Diodes, Dis- 2 ) rSha S
plays, Heatsinks, |.Cs, Knobs, LEDs, Multimeters, Plugs.
Sockets, Pots, Publications, Relays, Resistors. Soldering for quality etectronic comeonentl o o
Equipment, Thyristors, Transistors, Transformers, Voltage , e T Meian ot
Regulators, etc., etc.

Plus details of the NEW Marshall's ‘budget’ Credit Card. We
are the first UK component retailer to offer our customers our
own credit card facility.

Plus. — Twin postage paid order forms to facilitate speedy
ordering.

Plus — Many new products and data.

Plus 100s of prices cut on our popular lines including 1.Cs,
Transistors, Resistors and many more

If you need components you need the new Marshall's
Catalogue.

Available by post 65p post paid from Marshall’s, Kingsgate

House, Kingsgate Place, London NW#®6 4TA. Aiso available
from any branch to callers §0p.

Retait Sales: London: 40 Crickiewood Broadway. NW2 3ET. Tel: 01452 0161/2. Also 325 Edgware Road, W2. Tel: 01-723 4242, Glasgow: 85 West
Regent Street, G2 2QD. Tel: 041-332 4133. And Bristol: 108A Stokaes Croft, Bristol. Tel: 0272 426801/2.

@ s Y — . ’ SEIKO MEMORY e
SOLAR QUARTZ e ——— i RANGE BANK
ALARM CHRONO o OF VIDEO = masa
X TELENG SYSTEM - £89.95 GAMES Montn'o
221 | COMP CARTRIDGES - £12.95 — EX STOCK | 5
PR uo, PHILIPS G7000 - £149.95 FULL /m,":h,’:z:w and dores
Stop 1 11 Videopack - £12.95 each DETAILS 50’y -
o A o ON e ke
fmadeiss 21 Game Program £14.95 each REQUEST 2 vearbattery ife
:\)ﬂA;:l’EL INT&AVISIO*I:\IWS g RADOFIN . 13
uiids into mputer 3
ey e L R Cartridges - £15.95 each eon | oLy £74.95

. VA P& P)
Same as special offer 1 £199.95 (inc T& P&
Va0 .LAMBDA ALARM V714 3 ‘

LCD BELTIME-PICOQUARTZ
ALARM CHRONOGRAPH Microprocessor F———4 MUSICAL ALARM ({4

(same as PE offer) Atarm Chrono. P CHRONO - plays

6 basic functions melody on alam
v —— '
: .
4 ‘ EI w

stop watch to

with Snooze

24hr alam, 12 hours 59.9 secs.

in 1710 sec. steps.
Split and lap
timing modes.

Dual time zones.

Hours.mins,secs,
day, month, date.
back light.

S ——m—

auto calendar, ; Alarm
adjustable ONLY £19.95 — e
s/s bracelet o ONLY £37.98 o) = ONLY £25.95

c. ) e VATRIRE BY | inc. VAT & P& P} V120
ONLY £12.95 S Same day despatch vTig DA

(inc. VAT & P&P . .
e i dach Ladies Cocktail Watches - £12.95 Boys 5F LCD - £7,95 Setne ey et

12 month guarantee. Cheques or P.0. s or telephone Card no. to VIn[o'IM[ p'odu("

DETAILS ON REQUEST, EXCHANGE ON CARTRIDGES.

CARTRIDGES SAME DAY DESPATCH. MONEY BACK GUARANTEE 58 uu[["s Hn BAS'NESI“K[ HANIS Hﬁz] ]H[H
OFFERS SUBJECT TO AVAILABILITY, ’ ] 3

ALLOW 7 DAYS FOR DELIVERY TEL. (0256) 56417 & 26620 TELEX 858747

828 Everyday Electronics, December 1979



ELECTRONICS

—VOLUME 8 INDEX

jANUARY 1979 TO DECEMBER 1979

Pages Issue Pages Issue
|- 64 January 393464 July
65-128 February 465-536 August
129-192 March 537-608 September
193-256 April 609-688 October
257-320 May 689-768 November
321-392 June 769-848 December

CONSTRUCTIONAL FEATURES

ALARM, BABY 735 8—Meter Amplifier 354
ALARM, BURGLAR 824 9—Voltage Splitter 410
ALARM, INTRUDER 266 10—Swanee Whistler 482
ALARM, LIGHTS REMINDER 48, 626 I1—Low Power Audio Amplifier 556
ALARM, OPTO 712 12—Universal Oscillator 654
ALARM, TOUCH BLEEPER 206 MODEL CONTROL 724
AMPLIFIER, EE2020 TUNER 35, 100, 164, 238, 306, 493 MODULATED TONE GENERATOR by R. A. Penfold 803
AMPLIFIER, LOW POWER AUDIO 556 MW & LW RADIO TUNER by F. G. Rayer 707
AMPLIFIER, METER 354
NICKEL CADMIUM BATTERY MONITOR by A. J. Adamson
BABY ALARM by E. M. Lyndsell 735 586, 730
BATTERY MONITOR, NICKEL CADMIUM $86, 730 NIGHTLIGHT 786
BELL, LIGHT PLUS 515
BIT SAVER, SOLDERING IRON 414 ONE ARMED BANDIT by K. A, Hutchin 620
BLEEPER, TOUCH 206 ONE TRANSISTOR RADIO by F. G. Rayer 146
BURGLAR ALARM 824 OPTO LARM 712
CANARY, ELECTRONIC 334 PEG-A-HOLE GAME by F. G. R 764
CANDLE, EVERLASTING 786 PHOTOGRAPHIC SOLUTIONS THERMOSTAT 294
CAR CHOKE WARNING DEVICE 233 PILOT LIGHT, TOUCH-ON 510
CAR DIRECTION INDICATOR by B. Hamill 138 POCKET RADIO by J. Herron 366, 526
CAR LIGHTS REMINDER 48, 626 POWER SUPPLY, GENERAL PURPOSE 93
CAR SHAVER INVERTER 202 POWER SUPPLY, VERSATILE 157
CAR TRAILER FLASHER 500 POWER SUPPLY, 9V 479
CHASER LIGHTS by J. R. W. Barnes T2
CHOKE WARNING DEVICE by T. R. de Youx-Balbirnie 233 QUAD SIMULATOR by B. York 371
CONFERENCE TIMER by A. J. Bassett 404 QUIZ REFEREE by A. P. Donleavy 516
CONTINUITY TESTER 24
CONVERTOR, LONG WAVE 74 RADIO CONTROL SYSTEM, EE
by L. Armstrong, H. Dickinson, W, Wilkinson 724, 806
DARKROOM TIMER by A. R. Winstanley 422 RADIO, LONG WAVE CONVERTOR 74
DICE, ELECTRONIC 272, 439 RADIO, ONE TRANSISTOR 146
DOLLS HOUSE LIGHTS ECONOMISER by H. Clough 424 RADIO, POCKET 366, 526
DOORBELL, MICROCHIME 77 RADIO, SHORT WAVE CONVERTOR 288
RADIO TUNER, MW & L 707
ELECTRONIC CANARY by F. G. Rayer 334 RADIO, VARICAP MW 548
ELECTRONIC DICE by P. Leah 272, 439 REFEREE, QUIZ 516
ELECTRONIC TUNING FORK by R. A. Penfold 490 ROULETTE 10, 107
EVERLASTING CANDLE by A. Sproxton 786
SHAVER INVERTER by D. S. Gibbs & I. M. Shaw 202
FLASHER, TRAILER 500 SHORT WAVE CONVERTOR by R. A. Penfold 288
SIGNAL LEVEL INDICATOR by P. W. Bond 646
GENERAL PURPOSE POWER SUPPLY by F. G. Rayer 93 SIMPLE TRANSISTOR TESTER by D. J. Edwards 553
GENERATOR, MODULATED TONE 803 SINE WAVE GENERATOR 700
GENERATOR, 3-FUNCTION 700 SNAP 18
GUITAR TREMOLO UNIT 330 SOLDERING IRON BIT SAVER by R. A. Penfold 414
SOLID STATE ROULETTE by E. M. Lyndsell 10, 107
HEADPHONE ENHANCER by R. A. Penfold 43 SOUND ADAPTOR, TREASURE HUNTER 113
HIGH IMPEDANCE VOLTMETER by R. A. Penfold 642 SQUARE WAVE GENERATOR 700
STAR, TWINKLING 788
I'M FIRST by F. G. Rayer 18
INDICATOR, CAR DIRECTION 138 THERMOSTAT for PHOTOGRAPHIC SOLUTIONS
INDICATOR, SIGNAL LEVEL 646 by R. A. Penfold \ 294
INDICATOR, TIME DELAY 143 THYRISTOR TESTER by P. C. O'Neil 108
INDICATOR, WATER LEVEL 442 TIME DELAY INDICATOR by A. R. Winstanley 143
INTRUDER ALARM by F. G. Rayer 266 TIMER, CONFERENCE 404
INVERTER, SHAVER 202 TIMER, DARKROOM 422
T'MES' WARBLgN?, T. J. Herkl 332
LABCENTRE, EE by R. W. Coles & B. Cullen 151, 215, 280, 344 TOUCH BLEEPER by T. J. Herklots
LIGHTCALL by T. R. de Vaux-Balbirnie 797 TOUCH-ON PILOT LIGHT by F. G. Royer 310
LIGHT, CHASER 572 TRAILER FLASHER by ). Boxham S00
LIGHT PLUS BELL by S. Vaughan 515 TRANSISTOR TESTER 220, 553
LIGHT, TOUCH-ON PILOT 510 TRANSMITTER, EE RADIO CONTROL 724, 806
LlGHT'S ECONOMISER, DOLLS HOUSE 424 TREASURE HUNTER SOUND ADAPTOR by N. Hunter 13
LIGHTS-ON REMINDER by T. R. de Vaux-Balbirnie 626 TREMOLO UNIT by E. M. Lyndsell 330
LIGHTS REMINDER by P. J. Tyrell 48 TRIANGLE WAVE GENERATOR 700
LONG WAVE CONVERTOR FOR 4 by F. G. Rayer 74 TUNER AMPLIFIER, EE2020 3S, 100, 164, 238, 306, 439
LOUDSPEAKER, EE20, EE70 by R. F. Stephens 427, 563 TUN‘ER MW & LW CRADC;gIC z%
LOW COST METAL LOCATOR by R. A. Penfold 348, 526 TUNING FORK, ELECTR
LW & MW RADIO TUNER 707 TUTOR DECK, EE by S. Lewis, B.Sc. 631
TWINKLING STAR, by E. M. Lyndsell 788
METAL LOCATOR, LOW COST 348, $26 .
MICROCHIME, EE by Robin Palmer 77 UNIBOARDS by A. F. Winstanley 712, 824
MINI-MODULES by George Hylton 24, 86, 157, 220, 354, 410, |—Opto Alarm 712
482, 556, 654 2—Burglar Alarm 824
4—Continuity Tester 24
5—Audio Modulators 86 VARICAP MW RADIO by R. A. Penfold 548
6—Versatile Power Supply 157 VOLTAGE SPLITTER' 410
7—Transistor Tester 220 VOLTMETER, HIGH IMPEDANCE 642
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WARBLING TIMER by O. N. Bishop 474
WATER LEVEL INDICATOR

by H. W. Gleaves & S. F. Gregory 442
WHISTLER, SWANEE 482

3-FUNCTION GENERATOR by F. C. judd 700
9V POWER SUPPLY by S. V. Essex 479
24-TUNE DOORBELL 77
2020 TUNER AMPLIFIER, EE by E. A. Rule 35, 100, 164, 238,

306, 439

GENERAL FEATURES

BOOK REVIEWS 117, 184, 270
BREADBOARD ‘78 REVIEW Terry johnson 89
BRIGHT IDEAS 46, 107, 116, 489, 495, 650, 710, 738, 782

Button Stop 738

Component Breadboarding 495
Component Holder 489
Crocodile Clips 495
Heatsink 46
1.C. Socket 710
PCB Alternative 107
PCB Holder 650
Photodetector 738
Plastic Circuit Cover 116
Plug and Socket 46
Rawlplug Post 116
Scates from Scratch 650
Spacer and Holder 107

" Storage Bags 495
Third Hand Heatsink 489
Toothpaste Terminals 495
Track Cleaner 107
Wine Cork Knob 116
CB for UK? by F. C. judd 593

COMPETITION RESULTS 184, 555
41, 107, 150, 230, 287, 336, 444,

CROSSWORD by D. P. Newton
478, 594, 625, 706, 793

COUNTER INTELLIGENCE by Paul Young 45, 92, 142, 230, 282,
342, 453, 503, 571, 675, 723, 802

DIGITAL RECORDING by Adrain Hope 671
EDITORIAL 8, 72, 136, 200, 264, 328, 402, 472, 546, 618, 698, 778
EVERYDAY NEWS 32, 98, 172, 228, 292, 362, 432, 506, 580,
652, 732, 812

JACK PLUG AND FAMILY by Doug Baker 34, 97, 163, 212, 279,
373, 431, 522, 587, 730, 798

MAKING PRINTED CIRCUIT BOARDS by E. M. Lyndsell 82
MINI MODULES IN COMBINATION by George Hylton 353

PLEASE TAKE NOTE 46, 107, 439, 526, 730
EE2020 Tuner Amplifier December to May 1979 439
Electronic Dice May 1979 439

Low Cost Metal Locator June 1979 526
Nickel Cadmium Battery Monitor September 1979 730
Pocket Radio June 1979 526
Solid State Roulette January 1979 107
Treasure Hunter October 1978 46

RADIO WORLD by Pat Hawker 53, 104, 177, 245, 312, 361,
434, 508, 585, 665, 740, 749, 814

Older by the year, No waves in ESP, Paying for TV

Next Steps, Australian novices 53
Air traffic control, Broadcast receivers, Hair-pins and
h.f. radio, Sunspots and weather 104

Stereo on medium waves, URP's abound, Packet switching 177
Balanced level, Exorcising TV ghosts, Amateurs in space,

World at their Fingertips 245
Losing the lead, Not so easy, Working the stars 312
One station listening, Saturday’s private army, Contacts 361
Broadcasting and s.w., H.F. stations, amateur stations 434

Whispering gallery, Carfax, Cow and Pig Power

CB band-wagon, Geneva plan, Super sets, Coloured sounds 585
WARC 1979, Morse and the novice, CB and amateurs 5
Amateur news service, Radiation non-hazards, Why so slow 749
Safety first, h.f. receivers, examinations 8l4

RUMMAGING AROUND by Keith Cadbury
READERS LETTERS =

310, 364, 446, 524,
582, 658, 745
494, 599, 666, 730

34, 92, 144, 236, 287, 333, 426,

SHOP TALK by Dave Barrington
499, 590, 630, 742

SPECIAL REPORT 174, 377
Denshi-Gakken Kits 174
Connoisseur Package Deal 377

TANTY BEAD by Matthew Reed 710, 826

VIDEO REVOLUTION by Adrian Hope 496

XMAS BRIGHT IDEAS by E. M. Lyndsell 782

XMAS LIGHTS WITHOUT TEARS by T. R. de Yaux-Balbirnie 780

SPECIAL SERIES

DOING IT DIGITALLY by O. N. Bishop 20, 82, 180, 208, 276,
338, 418, 484, 5;8

4—Counting with flip-flops

5—Counting and the binary system (7490) 82
6—Digital counting and displays 180
7—Modules and systems 208
8—Timing systems with the 555 276
9—Problem solving and games with TTL 338
10—interfacing to alarm systems 418
I {—Binary addition and subtraction 484
I2—Parallel addition and analogue/digital sensing 558

DOWN TO EARTH by George Hylton
Pot’s Law—logarithmic and linear
Sidebands and carriers 159

FOR YOUR ENTERTAINMENT by Adrian Hope 17, 85, 213,

271, 337, 412, 578, 662, 746, 790
Digital Sound and Curious Sensation 17

120, 159
120

Computers 85
Radio Dentist, Teletext and Prestel 178
Keys of the Future 213
Audio Reviewing 271
Sound, Speech and Translating 337
Armstrong's Radio Patents 412
Bugging, Double Exposure and Off the Record 578
Interference, power and time piece 662
Wireless Act, Take-away Radio, War on CB 746
Choosing a Video Game 790

MICROPROCESSOR BASICS by R. W. Coles & B. Cullen
160, 223, 284, 356, 436, 521, 568
|—Introduction 160

2—Microprocessor chip 223
3—ROMS, PROMS, EPROMS, and RAMS 284
4—ROMS, UART and Build Your Own ROM 356
5—Programming a microprocessor chip 436
6—Programming a microprocessor chip cont. 521
7—Guide to choosing a home computer 568

PROFESSOR ERNEST EVERSURE by A. J. Bassett 54, 118, 246,
302, 381, 450, 525, 597, 673, 818
Valve amplifier output stages 54

SPECIAL INSERTS AND OFFERS

STRIPBOARD March 1979
ANTEX SOLDERING COMPETITION April 1979
SCREWDRIVER May 1979

830

In-circuit valve tester 118
Vacuum chamber 246
Vacuum chamber experiments 302
Electron beam 381
Properties of energy beams 450
Wah Wah 525
Spring line reverb 597, 673
Fuzz Circuits 8IB
SQUARE ONE 26, 88, 145, 222, 283, 37B, 449, 504, 588, 660, 711
Resistors and Capacitors 26
Electrolytic and Tantalum Capacitors 88
Using Stripboard 145
Resistor and Capacitor Codes 22
The Transistor 283
Component Coding 378
Guide to Circuit Symbols 449
Soldering 504
Putting together a project 588
Stripboard 660
Diodes 711
SYNTHESISERS EXPLAINED by B. H. Baily 720
|—Introduction 720
TEACH-IN 80 by S. Lewis, B.Sc. 637,714, 794
|—Introduction 637
2—Conductors, insulators and resistors 714
3—Calculating currents in resistive networks 794
WORKSHOP MATTERS by Harry T. Kitchen 374, 4646I9. 57I52I.
Organising the workshop and component buying 374
Choosing a Multimeter 441
Metal Working 512, 669
Marking out, cutting and bending 751
Finishing off 822
CONSTRUCTORS DATA 24 page booklet October 1979

p
SOLAR POWERED DIGITAL WRISTWATCH (Special Offer)
November 1979
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CLIMAX HOUSE, FALLSBROOK ROAD
LONDON SW16 6D
SPECIAL EXPRESS MAIL ORDER SERVICE

Rs | VALVE MAIL ORDER CO. e

BCY71 0-20 | BF184 0-29 | BY126 016 | OA70 035 | OC82 074 | ZS211 026 | 2N6S7 2N30SS  0-81
SEMICONDUCTORS BCY72 0-15 | BF1a5 029 ’ BY127 047 | OA79 038 l 0Cs3  0-74 | 252718 065 | 2N698 “g -2N3440 069
BCZI1 1-72 | BF194 010 | BZX61 021 | OA8t 035 | OCB«  0-74 | ZTX107 013 | 2N705 138 | 2N34d1 092
AA119 012 , ASY26 046 | BC159 012 | BD11S 0-52 | BF195  0-10 | Series | 0ass 035 | OC122 173 | ZTX108 012 | 2N706  0-17 | 2N34e2 126
AAY30 031 | ASY27 046 | BCI67 014 | BD121 1-50 | BF196 0-12 | BZY88 015 | OA90  0-09 | OC123 2:02 | ZTX109 0-14 | 2N708  0-23
AAY32 048 | ASZI5 1-44 | BC170 013 [ BD123  1-50 | BF197  0-14 ‘ Series OA91 009 | OC139 259 | ZTX300 014 | 2N930  0-30 | 2N3614 173
AAZI3 02 | ASZ16 144 | BCIT1 012 | gD124 1-50 | BF200 0-31 | CRS/140 o0- QA9S 009 | OC140 3-96 | ZFX301 0-15 [ 2N1131  0-30 | 2N3702 0-13
AAZ15S 039 | ASZI7 144 | BCI72 092 | BD131 0 40 | BF2 CRS/340 086 | OA200 019 | OC141 374 | ZTX302 0-17 | 2N1132 0-30 | 2N37T03 015
AAZIT 0-31 | ASZ20 172 | BC173 01 f2se g |
AeEiT Y ||ASZE0" M0 1 4 | BD132 044 | BF244 0 CRS/360 1-04 | OA202 010 | OCI70  1-15 | ZTX303 0:20 | 2N1302 0-40 | 2N3704 0-15
SR (BT 200 BC177 ©0-17 | BD135 0:39 | BF287 0-28 | GEX66 1 | OA211 145 | oCIN 115 | 2TX304 0-22 | 2N1303 0-40 | 2N3705 015
ASis By AU'}O 13 | BCis 016 | BD1s6 039 | BF2ss 030 | GEXS41 2 QAZ200 1-15 | OC200 1-73 | ZTX311 0-14 | ?2N1304 0-52 | 2N3706 0-15
A& &4 AUV13 b | BC179 018 | BD137 040 | BF259 0-37 | GJIM  0-88 | OAZ201 1-15 | OC201 202 | ZTX314 023 | 2N1305 0-52 | 2N3707 015
G ey BA“50 z ‘g | BC182 013 | BD138 046 | BF336 0-35 | GJSM 0 OAZ206 1-15 | OC202 202 | ZTX500 0-15 | 2N1306 0-58 | 2N3708 012
AC14 0.2 | BAlds o018 BC183 012 | Bp139  o0-49 | BF337 0-35 { GMO378 2 | OAZ207 1-15 { OC203 2-02 | ZTXS01 0-16 | 2N1307 0 58 | 2N3709 0-15
ACI4IK 0.40 | BAls4 oo | BClB¢ 013 | Bpi4o  0.51 | BF338 036 | kS100A 0 0Ci6 230 | OC204 2 ZTXS02 0-18 | 2N1308 0-63 | 2N3710  0-12
ACI 02| Batt Si2!Bcziz 015 | BDM4  2.30 | BES21  4-ss | MJEMO 0-92 | Oc20  2.as | QSZOS 238§ 2TXS03 0-20 | 2N1303 063 | 2NSTI1 042
AClazK 035 | BAISE o0 | BE213  O-14 | BOW 126 ) BES28 2 i P oGam 30| ITaS oB e YR lmm %
0-23 23 316
S S| BT | Sed Bh GRS G M SR\ Mow fh IS G4 oen i 0 i M 2 AER 08
0 W10 074 521 0 0C25 105 g -
ACles 923 | BAXIS 010 | BC301 038 | BOX10 1-05 | BFWI1 0-74 | MJEZSS 1 OCes 104 | R2008B 202 | ING1e  0-08 | Natas {4 | ENSa20 0-82
ACY1s 092 | BCiog o4 | BC303 033 | BDX32 230 | BExB4 025 | MJESOS 088 | OC28 230 | pocion 7.03 | 1NAGOZ 007 | aNag16 .78 | ZN3a6s 0-83
Acyia  ows | BCigy. ' 0-ys, | BOSOT 092 | BOY20 1 44T BEXBS, 10:28) || MPF102 O 0C29 230 | Ticas 0-35 | 1Ne003 0-08 | 2N2220 021 | 2N3904 0-15
ACY20 080 | BA113 o-14 | BC308 012 | BDY60 172 | BFX87 0-24 | MPF103 o OC35 173 | 71C226D 1-38 | IN4004 0-08 | 2N2221 0-24 | 2N390S  0-15
ACY21 o6 | BCl4 0.5 | BC327 023 | BF1IS 029 | BEX8S 0-24 | MPFI04 0 Q€36 173 | 791200 0-23 | 1N005 0-09 | 2N2222 0-21 | 2N3906 0-15
ACY39 172 | BC115 0.6 | BC328 0-21 | BF1S2  0-21 | BFYS0O 030 | MPF105 0 QC4) 082 | F1po9A 0-47 | 1N40O6 009 | 2N2223 318 | 2N4058 0-48
AD149 080 | BCl16 0-97 | BC337 0-21 | BFIS3  0:23 | BFYS1 030 | MPSAQ6 0 OC42 088 | 7yp30A 048 | 1N40O7 019 | 2N2368 0-20 | 2N4059 0-12
AD161  0-52 | BC117 0-20 | BC338 020 | BFIS4  0-20 | BFYS2 0-30 | MPSAS6 © oc4s 250 | TIP31A 0-51 | 1N4009 0-07 | 2N2369A 0-24 | 2N4060 0-14
AD162 0-52 | BC118 092 | BCY30 145 | BF1S9 026 [ BFY64 030 | MPSUOT 0- OC44  0-69 | TIP32A 0-55 | IN414B 007 | 2N2484 0-23 | 2N406) 0-14
AF106 052 | BC12s 0-1g | BCY31 115 | BFi60 018 | BFY90 144 | MPSU06 0 OC45  0-63 | TIP33A 0-79 | 1N5400 ©0-15 | 2N2648 063 | 2N40S2 0-15
AF114 086 | BC126 0.23 | BCY32 115 | BFI67 020 | BSX19 0:24 | MPSUS6 0 OC7 063 | TYP34A 084 | INS4GI 0-15 | 2N2904 0-29 | 2N4124 0-17
AF115  0.86 | BC135 046 | BCY33 104 | BFIZ3  0-23 | BSX20 0-23 | NESSS o ocr2 0.8 { TIPAM1A 072 | 1544 0-05 | 2N2905 0-29 | 2N4126 0-17
AF116 086 | BC136 0.7 | BCY34 1.04 | BF177 028 | BSX2! 0-23 | NKT401 2 oc 115 | TiPa2a 081 | 15920  0-08 | 2N2906 0-24 | 2N4286 0-23
::u; g :z ggm g :z I BCY39 345 | BF178 028 | BT106 1-44 | NKT403 1 82;‘ 074 | TIP2955 0-77 | 1S921  0-08 | ?N2907 0-24 | 2N4288 0-25
AFiss 138 | BCMD 000 | Beves o7 | BEis 035 | Buse C3er | oac V08 | ocre o6 | TS 033 | 3Gz 113 | anasss o35 | 2Nezse o2
AFz9 052 | BCUs 010 | BCY43 029 | BFie! 035 | BU206 259 | QA7 063 | OC/T 138 | ZSHOD 020 | 26306  1.27 | sNgors o4s | 2NS4ST 045
ﬁrzn 346 | BC1sT 010 | BCYss 018 [ BF182 038 | BU208 230 | OA10 074 | OCs1 074 | 25170 0-24 | 2N404  1-95 | 2N30s3 0-29 | 2NS458 0-40
FZi2 316 1 BC158 009 | BCYIo 017 | BF1&3 029 | BY100 052 | OA4T 016 | OC81Z 138 | ZS178 0-62 | 2N696  0-29 | 2N3054 058 | 2N5455 0-40
EL32 173 | KTW63 202 | PL36  1-38 [ UBFBS 1-38 | SZ4GT 1-75 | 6BN6 189 | 6L6GA 173 , 12AUS 2:83 | 92AG 915
VALVES | €L 402 | MUIs 173 | PLat 138 | UCCBs 1-26 | 6-30L2 1-79 | 6BQTA 414 | 6L6GT 224 | |2A31 083 | 92AV 943
EL34 253 [ N78 10-35 | PLB1A 138 | UCCBS 1-38 | 6ABT 1-73 | 6BR7 460 | 6L6GC 224 | 12AV6 230 | 95A1 598
AZ31 126  ECC83 101 | (Thom) OA2 1-78 | PL82 138 | UCF80 132 | 6AC7 161 | 6BR8  2-02 230 | 12AVY 398 | 15082 278
CBL31 2:30 | ECCB4 1-36 | EL34 2.57 | OB2 1-44 | PLB3 255 | UCH42 138 | 6AF4A 1-84 | 6BST  4-60 | 6N2P  1-2¢ | 12AX7 1.01 | 15083 5-08
CL33 230  ECC85 1-33 | Mullard ocs 2.20 | PLss 1:24 | UCHB! 2-67 | 6AGT 2:30 | 6GBW6 4-60 | 6N3P  1-21 | 12AY7 5-24 | 150C2 1-73
CY31 115 | ECC88 207 | ELM1 1-44 | QD3 2.20 | PLS04/5001-61 | UCLB2 1.20 [ 6AH6 552 | 6BWT _ 1.75 | 6N7 173 | 12B4A  3-50 | 150Ca 219
DAF91 046 @ ECCO1 872 | EL42 202 | Oz 184 | PLsos 207 | UCL8B3 186 | BAKS  3-95 | 6BXIGT 5-70 | 6P25 414 | 12BA6  2-42 | 213 €90
DAFg8 115 gC189 : 92 LBt 126 | PCs6 1-81 | PL309 3-45 | UF41 1-15 | 6AKS 231 | 6BZ6 262 | 6Q7 283 | 12BES  2-55 | 723AB  40-2%
DF9t 046 F80 2 L84 1495 | pCgs 961 | PLS19 3-73 | UFBO  1-68 | BALS  1-01 | 6C4 1.1 | 6R7 207 | 12BHT  1-29 | 807 2-30
DF96 115 | ECF82 133 | EL86 248 | pCor 1.3 | PLBOY 1-27 | UFas  1- BAM4  2-85 | BCB6A 286 | 6SA7 167 | 12BY7 301 [ BHA §78
DKe1  1-21 | ECHIs 230 | EL9 an | PCBO0 1 PLB02 340 | UFB9  1-86 | 6AMS  4-43 | 6CDBGA 5-64 | 6SCT  1-73 | 12E1 817 | 8124 #®
DK92 144 | ECHe2 132 | EL9S 150 | pdcae 945 | PY33 092 | yrat 2-88 | 6AM8 207 | 8CG7 255 | 6SF7  1:84 | 19H4 2875 | 813 38-80
DK96 1-2¢ CH81  1-38 | EL360 632 | pCCes  1.38 | PYB1 0-8Y | Uiss 1.33 | BANS 612 | BCHE 7-48 | 6SHY 1:73 | 30015 1-84 8625
DL92 126 CHB3 144 | EM34 575 | PCCBY 138 | PYB2 1.0 | UMBO 1.45 | 6ANBA 3-30 | 6CLG 412 | 6SJ7 1-04 | 30C17 1-34 | B66A (3]
Dise 138  ECHBS 147 | EM30 126 | pCC1se 1-61 | Pyss  2.07 | Uv4l  1.4a | BAQS  1-10 | 6CW4 833 | 65K 1:50 | 30C18 184 [ 87124 15
Dios 126 | ECLB2 115 | EMBY 195 | pCFs0 115 | pyss  1-01 | uyss  y.20 | SARS 134 &D2 1-01 | 6SL70T 3-08 | 30FS 193 | 93A 14
Dvss/7 073 | EC 113 | MB4 115 | ppgy .45 | PYSOOA 207 | TosU  v.o% g:sgg 642 | BDKS 259 | 6SNGT 1-84 | 30FL1/2 128 | 2050 s
OYao2 096 | ECLB6 138 | EMBS 144 | oCrae (g0 | PYBo0 097 | 1R3GT  2.58 STGA 7-76 | 6DQ6B  4-49 | 6SQ7  1-50 | 30FLI2 2-07 | 5642 s
€80CC 927 | EF37A 402 | EMBT 173 | RGERS 100 | pyaor 097 | 1R N T6 098 | 6EA8 331 | 6SR7T 173 | 30FLI4 184 | 5654 4
ABCS0 1-38 | EF39 316 | ENDt  2-94 | PCFooo 3. QQV02-613-19 | 182 3.3 | sauser &m | 6E 244 | 6557 2.07 | 30L1 145 | 651 2
AF4s2 144 | EF40 132 | Evsi 2-02 : AUB 124 | BEW6 1-73 | 6USG  2-30 | 30L1S 207 | S670 5
2 PCF201 245 | QQV03-105-44 | 174 048 | GAVSGA 4-35 | GF6 202 | 8UB 0-92 | 30L17  2:07 | S814A 4
pFBoL o2 | EEe | Eee  §ise | DSFSOL 184 | QQVO3-20A | 2AS15 1150 | 6AVE 098 | 8F23 144 | 6UBe 324 | 30P4 108 0% 1 |7
EE9T  1.01 | EFs0 1.7 | EZal 144 i 2 29 2D21 294 | GAXSGT 357 | 6F28  1-33 | 6V6GT 1-84 | 30P19 1.3 | 6146A 5
ik Q1 IeF 760 0.9 | FCF805 1-34 | QQV08.40A 3AS 155 | 687 $-73 | 6H2N  1-21 | 6X4 1-38 [ 30PLI 152 | 6146B &
8ar 12 Foo it e PCF806 1-84 40°25 | 3CX100A 6B8 202 | 6HIN 128 | 6XSGT 0-97 | 30PL13  2-07 | 6150 '
BCA 144 2 | EZ81 09 | PCF808 184 | R17 130 23:00 | 6BA6  1-15 | BH6 1-73 | 1B7 1-96 | 30PL14  1-93 | 6973 4
BCB1  1-2 | EFss o092 | EZ90 138 | pcigz 145 | R19 138 | 354 126 | 6BA7  5-89 | 6J4 €10 | 1C5 2:02 | 30PL15 2.07 | 7586 13-
BC90 0-97  EF86 174 | G232 144 | PCLBI 182 | R20 1-66 | 4CX2508 2853 | 6BABA 4-31 | 6J6 621 | 1Ce 1-44 | 35Wa  9-69 | 7587 2
BF80 058 | EF89 184 | GZ33 480 | PCLB4 115 | U18-20 2:88 | SR4GY 2 6BC4 427 | 647 9-04 | TH? 2-30 | S0CS 0-81 | 7868 4
BF83 1-44  EF91 2:07 | G234 218 | PCLBS 1-24 | U2S 183 | SU4G 438 | 6BES 1-24 | 6K4N 1-44 | IR? 1-73 | 85A2 2-1% | 8068 [
BF8s 097 E:gg :2: K;G‘ 4-02 1 PCLE6  1-24 | U2¢ 166 | SUAGB 2-80 | 6BHS 1-75 | 6K6GT 150 | 7157 2-59 | 90AG  9-15 | 8136 2-81
BL31 238 || kiToo 7 ;l PCLBOS/83 UABCBO 1-44 | 5V4G_ 175 | sBJE 1-24 | 6K7 1-73 | TY4 184 | 90AV 8§15 | 4CX 250B 5-75
CC40 1 EF183 092 | KT83 9:20 | 1:24 | UAFe2 144 | SYIGT 090 | 6BK4 4-84 | 6K8 2-02 | 724 213 | 90C1 2:24
CC8t  1-01 | EF184 096 | KTWB1 2-02 | PDSO0 424 | UB41 144 | 523 172 | 6BL6 _ #7-25 | 6KD6  7-08 | 12AT6 1:38 | 90CG  15-73 Tested
CC82 082 EHPO 161 | KTW62 2-02 | PFL200 207 | UBC41 173 | 5ZaG 175 | 6BLIGT 444 | 6L6G 238 | 12AT7 1.0 | 90Cv  15-30 | exequipment
| 7450 0-21 | 7483 1:04 [ 74109 081 | 74132 081 | 74156  0-97 | 74191 173 ; TAAT00 4:50 | TBA920Q3-34
INTERGRATED ClRCUlTS | 1451 0-21 | 7484 145 | 74110 058 | 74136  0-63 | 74157 086 | 74192 155 | TBA480Q2-12 TBAogoga»u
7400 018 | 7410 018 | 7428 0-43 ;:'3 8 g ;:gg g :g lﬂl% g 02 ;":" S ot ' Misg 18 | Teasmodp | ‘rgA'noo:-u
. 02 | 74142 2-65 | 74170 65 | 74194  1-44 | TBAS30 228 | TCAT60A1:59
7401 0-18 | 1412 030 | 7430 0-20 | 7450 0-21 | 7491 092 | 76118 145 | 74143 288 | 74172 506 | 74198 115 | TBA3¢0Q2 85 |
7402 018 | 1413 037 | 7432 0-35 | 7470 040 | 7492 069 | 74119 173 | 74144 230 | TM1T 161 [ 74196 133 | TBAS550Q3-70 |
7403 018 | 7416 037 | 7433 041 | 7472 038 [ 7493 063 | 74120 095 | 74145 104 | 74174 173 | 74197 126 | TBAS60C3-70
7404 020 | 7417 037 | 7437 037 | 7473 041 | 7494 092 | 74121  0-46 | 74147  2:30 | 74175 104 | 74198 259 | TBA673 252 |
7405 013 | 7420 0-26 | 7438 037 | 7474 046 | 7495 083 | 74122  0-89 | 74148 202 | 74176  1-28 | 74199 258 | TBA700 175 |
7406 046 | 1422 0-23 | 7440 021 | 1475 0-62 | 7496 092 | 74123 115 | 74150  1-84 | 74178 1-44 | T6013N 202 | TBA720Q2-85
7407 0-46 | 7423 0-37 | J441AN 097 | 7478 0-45 | 7497 345 | 74125 063 | 74181  0-97 | 74179  1-44 | LM309K 1-73 | TBA750Q2
7408 0-23 | 7425 0-38 | 7442 0-83 | 7480 0-63 | 74100  1-73 | 74126  0-63 ( 74154 202 | 74180  1-32 [ TAAS50 265 [ TBA800 1-3
7409 023 | 7427 035 | 7447AN 1:04 | 7482 026 | 74107 o052 | 128 o0-60 | 74155 097 | 74190 173 | TAAG0S 4-02 | TBAS2O 3-34
BASES CRT’S SADP1 49-25 VCRS17B® 11:50 REFERENCE K
5BP1° 11-50 | VCRSI7C*  11:50 BOOKS
P1* 11-50
B7G unshirted 0-17 | 1CP31 35-85 5¢ BP1  First Book of Transistor Equivalents & Substitutes 0-60
BIG skirted 0-35 | 2AP1° 978 | SCPIA 400 | Tube Bases A, | BP2 Handbook of Radio, TV and Industrial & Transmitting Tube and Valve Equivalents 0-60
B9A unshirted 017 | 2BP1* 10 35 | SFPISA 17-28 - -0:A- 1 BPT Radio and Electronic Colour Codes & Data Chart 025
BYA shirted 9:35 | 3BP1 20 | SUP? 16-10 BP11 Practical Transistor Novelty Circuits 040
NUVISTOR 0-38 | 30P1* 575 | DG?-5 23-75 | Mu-Metal Scraens | BP14 Secand Book of Transistor Equivalent & Substitutes 110
ILnt (l)tlztal g :; ggg"' : 2: DG7-32 4140 4 g::(') glgllal ll.g. Equlvalenls : :lln (‘;onnec(lonl z~;o
acta DH3-91 3565 near |.C. Equivat n tl 2-75
e‘plrlx DIL 017 3GP1. 690 | pH1.1 78-20 201 Practical Transistorised Novelties for Hi-Fi Enthusiast -1
pin DIL 017 | 34P ® 2 VCROT® 13-80 202 Handbook of Integrated Circuits ().C.'s) Equivalents & Substitutes 1:00
16 pin DIL 0-20 | 3JP2° 9-20 L 211 First Book of Diode Characteristics Equivalents & Substitutes 095
aJPT 1150 | VCR138 . s 227 Beglinners Guide to bullding Electronic Projects 1-28
e g | S5 42| VERRR N ol L i
alve screening N | N any more available--sen LALE for vs'
cans all sizes 0-35 | IWP1e 23-00 VCR517A® 11 50 Potlyaoe & Packing = 1 book 18p + Sp each additional
Terms of busl A y L. ki . L
g of espaich Acrount taciiiies avoieble 1o anproved campantes with Minimum orde; charge £18. Camiage and Taleghohe [Bic6ii Ap4dy
packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. Telex 946708
QUOTATIONS FOR ANY TYPE NOT LISTED SAE. ALL PRICES INCLUDE VAT.
OPEN TO CALLERS MONDAY-FRIDAY 8am-Spm. CLOSED SATURDAY
PRICES CORRECT WHEN GOING TO PRESS E. & O.E.
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TRANSISTOR UNIVERSAL
AMPLIFICATION CO LTD
PHONE 01-672 3137/672 9080
MANUFACTURERS OF QUALITY
AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

H E R E A R E TUAC Main Distributors
JUST A FEW (Callers Only)

A1 Music, 88 Oxford Street, Manchester {Tel: 236
O F TH E 1 000 R EAS O N s 0340). Cookies Disco Centre, 126/128 West

Street, Crewe (Tel: 4739). Electra Centre, 58
Lancaster Road, Preston ({Tel: 58488). Electrosure

which makes the Starchaser 4000 the finest 4 channel lighting Fore Street, Exeter (Tel: 56687). Garland B8ros.
Deptford. Broadway, London (Tel: 01-692 4412).

unit available anywhere. *4 channels 750W each *over 1000 George Matthews, 85/87 Hurst Street, Birmingham
different sequence patterns and effects *3 alternative s?und Soreot. Luton [rett 41 1739). Memhosse: B2 O

i » *oi i * Tt irin Mary Street, Southampton (Tei: 28028). Salcoglen,
e TUAC cuainy and ety e 05,00 ing. VAT, | 25 o rov sy 1 1380
Move into the 80's today by sending for further details to: TUAC B (672 A S RA G 2 o

Ltd., 119 Charlmont Road, S.W.17.Tel: 01-672 3137/9080. e e

SUPPLIERS TO H.M. GOVT. DEPTS. MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED
SEND NOW FOR OUR FREE 28 PAGE ILLUSTRATED CATALOGUE. SEND STAMP PLEASE

Electronics
Make a job~or hobby-ofit.....

The opportunities in electronics, today, and for the future
are limitless - throughout the world - jobs for qualified
people are available everywhere at very high salaries. Running
your own business, also, in electronics - especially for the
servicing of radio, T.V. and all associated equipment - can
make for a varied, interesting and highly renumerative

career. There will never be enough specialists to cope with
the ever increasing amount of electronic equipment coming
on the world market.

We give modern training courses in all fields of electronics -
practical D.l.Y. courses - courses for City and Guild exams,
the Radio Amateur Licence and also trammg for the new
Computer Technology. We speC|aI|se only in electronics and ’
have over 40 years of experience in the subject. - Details sent wnthout any obligation from

------------------------------------------------------------1

4

iigat'on

Brmsh Ndhonal Radio & Electronic School

P.O. Box 156, Jersey, Channel Islands

(e}

[}
[}
[}
]
[}
[}
[}
[}
[}
ADDRESS :
[}
[}

EEB/1/80 Bjock caps please

 E E E EE o oo oo - - - - - - - - - o - - - - - - - o)
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Hand held
COMPUTER GAMES

We have selected the best available
It’s you against the computer!
S

GRANDSTAND 4-in-1 <~
5

Calculator/Auto Race/Code
Breaker (as Mastermind)/
Blackjack.
Convenience—skill—
brainpower—luck

£22-50

UFO MASTER BLASTER STATION
More sophisticated than Destroyer. Guide
missiles to destroy UFO’s which may change
course or disappear!

£22-50

AMAZE-A-TRON
Over 1 million mazes to defeat! 1 or 2 players.
Electronic sound effects

£17-25

GRANDSTAND DESTROYER
Protect your convoy from torpedoes.
£14-75

GRANDSTAND SOLITAIRE
Absorbing and challenging.

DIGITS (As Mastermind)
Deduce four random numbers

£13-95

MICROPROCESSORS

FAIRCHILD GRANDSTAND
Video Entertainment Computer
£74-95

19 plug-in pre-programmed memory cart-
ridges now available.

Each £12:50

NEW SCIENTIFICS
With non-volatile memory

CASIO FX-2600
Ultra slim—

5/32 inch

6 + 2 digits L C Display.
43 sci functions. Auto
power off with memory
retention. 6 level ().
SD,RtoP,Pto R, Eng.,
Fi1X, SCI, RND and
Random number keys.
5/32 x 23 x 4fin.
£19-95

CASIO FX-3200
10 digit version.
£21-95

CASIO FX-310

Similar to FX-2600 but

50 scifunct. } x 23 x 5%
£17-95

CASIO FX-510
10 digit version.
£19-95

Price includes VAT, P&P. Send your
cheque, P.O, or phone your ACCESS or
B'CARD number to:—

£14-75 | d

FROM CASIO — THE NEXT

STEP FORWARD IN TIME

Casio’s new Lithium battery lasting 5 years, totally eclipses most Solar watches
Have a fabulous time this Christmas—from TEMPUS

From CASIO’s New Collection we present
some of the most sophisticated executive
watches available today.

ALARM CHRONOGRAPHS

Displaying hours, minutes, seconds, date,

am/pm; or hours, minutes, alpha day, dgle,
ay

am/pm. With automatic 28, 30, 31
calendar.

83QS-27B
4 YEAR BATTERY.

1/10 second chrono to

12 hrs., measuring net,
lap and Ist & 2nd place
times. 24 hour alarm.
Hourly chimes. Backlight.
Mineral glass. Stainless steel
encased, Water resistant

to 66 feet.

(£31-95)

£27-95

2

&

Displaying hours, minutes, seconds with
ay, date, month and year automatic calendar.

81QS-33B
(Available soon)

S YEAR BATTERY
Chrome plated case
WR to 66 feet
(£31-95)

£27-95

/100 second chrono
to 7 hours.

Net, tap and Ist

& 2nd piace.
Seclectable 12 or

24 hour display.

24 hour alram.
Selectable hourly chime
facility. Backlight.
Mineral glass face.

81CS—36B

As above but:
Stainless steel case,
WR to 100 feet
(£39-95)

£35-95
HONG KONG WATCHES

Most low cost digital watches come from
Hong Kong. In our experiencec these are
proving unreliable, particularly those with
multi-function modules, with very high
failure rates. Repairs can take as long as
three months and replacement parts are
not always available, cven replacement
plastic glasses!

Compare this with Casio, Citizen and Seiko,
whose failure rate is typically under 1%,
Casio's service time of 2-3 wecks and com-
prehensive stock of spares and we ask you:

ISN'T IT WORTH PAYING A LITTLE
MORE FOR QUALITY AND
RELIABILITY ?

Fully guarantecd for 12 months

Most CASIO products available from
stock. Send 25p for illustrated brochures
and membership of our CHRISTMAS
CLUB. EXTRA DISCOUNTS on many
items.

TEMPUS
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CASIO CHRONOGRAPHS

Constant LC Display of hours, minutes,
seconds, am/pm and day, (12 or 24 hour).
Dual time (12 or 24 hour). Automatic day,
date, month and year calendar. Chronograph
measures net, lap and Ist, 2nd place times
from 1/100 second to 7 hours. Backlight
Mineral glass face. Guaranteed water re-
sistant to 66 or 100 feet. X

NEW MODEL
95QS—32B

4 YEAR BATTERY
Superbly styled brass
case heavily chrome
plated. Water Resistant
to 66 feet.

(RRP £27-95)

b 4
£23-95 \f*
95QS-31B (left)

4 YR BATTERY
S/Steel jacket

i & WR 10 66 feet
- v D AL (£27°99)
« £23-95
) 95CS-31B
(right)

[ s YR BATTERY
Solid S/S case
WR to 100 feet
(£34-95)

£29-95

F-200 SPORTS CHRONO

Hours, minutes, seconds,
am/pm. Day, date, month.
1/100 sec. chrono to 1 hr.
Net, lap and Ist and 2nd
place times. Backlight.
Resin case/strap. Mineral

lass. WR to 66 feet.

ilver oxide battery.
(£17-95)

[k B

F-8C Time/date
3 YEAR BATTERY

Hours, minutes, seconds,
date, day, am/pm. Auto
28, 30, 31 day calendar
Backlight. Resin case/
strap. Mineral glass

WR to 66ft (£12-95)

£10-95

LADIES MODELS (Others available)
Hours, mins, 10 seconds, am/pm. Automatic

calendar. Stainless steel, minerai glass,
WR to 100 feet.
N v,

T £31-95

£26-50 £37-25

Dept. EE, Beaumont Centre, 164-167 East

Rd., Cambridge CB1 1DB. Tel. 0223 312866

833




P.E. GUITAR EFFECTS PEDAL
Modulates the attack, decay and filter characteristics of a
signal from most audlo sources, producing 8 different switch-
able effects that can be further modified by manual controls.

Basic parts with foot switches KIT 42-1 £8-45
Basic parts with panel switches KIT 42-2 £5-55
PCB & layout chart PCB 42A £1-57
Text photocopy 28

P.E. GUITAR OVERDRIVE

Sophisticated versatile fuzz unit Including variable controls
affecting the fuzz quality whilst retaining the attack and
decay, and also providing filtering. Can be used with other
electronic instruments.

Set of basic components KIT 56-1 £7-57
PCB & layout chart PCB S6A £1-78
Text photocopy 68

GUITAR FREQUENCY DOUBLER

A shightly modified and extended version of the P.E. unit.
Set of basic components, PCB & chart  KIT 74-1  £4-97

Text photocopy 39

P.E. GUITAR SUSTAIN

Maintains the natural attack whilst extending note duration.

PHONOSONICS

DEPT EE9D, 22 HIGH STREET,
SIDCUP, KENT DAI4 6EH
MAIL ORDER SUPPLIERS OF QUALITY PRINTED

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

P.E. PHASER

An automatic 6-stage phasing unit with integraloscHiator,
Set of basic comps, PCB & chart KIT B8-1  £10-14
Text photocopy 58

ELECKOR PHASING & VIBRATO UNIT

Includ and controi over the rate of

phasing & vibrato, and has been slightly modified to also

include a 2-Input mixer stage.

Set of basic components KIT 70-1 £19-11
PCB 4 layout chart KIT 70A £2-56
Text photocopy 67
P.E. PHASING UNIT
A simple but effecti Iy Ved unit.
Set of basic comps PCB & chart KIT 25-1 £3-52

P.E. TUNING FORK

Produces 84 switch-selected

an LED monitor clearly displaying be
Set of basic comps, PCB & chart

frequency-accura

te tones with
i s,

at-note

KIT 46-1 £16-42
Power Supply comps, PCB & chart KIT 46-2 £6-90
Text photocopy 97

P.E. TUNING INDICATOR

A simple 4-octave frequency comparitor for use with syn-
thesisers and other instruments where the full versatility of
KIT 48 Is not required.

Basic comps, PCB & chart, but excl sw.KIT 69-1 £8-19
Text photocopy 5
P.E. DYNAMIC RANGE LIMITER
Preset to automatically control sound output levels.
Set of basic components, PCB & chart KIT 62-1 £5-03

P.E. CONSTANT DISPLAY FREQUENCY COUNTER
A 5-digit counter for 1Hz to 99KHz with 1Hz sampling rate.
Readout does not count visibly or fiicker d:lo to blanking.

Basic comps, foot switches, PCB & chart KIT 75-1 £5-64
Basic comps, panel switches, PCB & chart KIT 75-2 £4-08
Text photocopy "33
P.E. WAH-WAH UNIT
Can be controtled manually or by integral automatic control.
Set of basic components, PCB & chart KIT §1-1 £3-99
P.E. AUTO-WAH UNIT
Automatically Wah or Swell sounds with each note played.
Basic comps, foot switches, PCB & chart KIT 58-1 £8-43
Basic comps, panel switches, PCB & chart KIT 58-2 £5-31
Text photocopy 58
P.E. THREE-CHANNEL SOUND-TO-LIGHT
A simple sound-to-light controller.
Set of basic components, PCB & chart KIT §2-1 £14-16
Text photocopy 24

Set of basic components T 791 £26-45
Text photocopy 2 PCB (as published) PCB79A £33
:.E.MSWI‘I’ICP':Eg ‘I;ONE TREBLE BOOlST Text photocopy 1
rovides swilched selection of 4 preset tonal responses.
Set of basic components, PCB & chart KIT 89-1  £3-82 TAPE NOISE LIMITER
Text photocopy 78 Effectively reduces tape-recording hiss,
P.E. SMOOTH FUZZ gelol baslc|comncnen'l’sd|;’28 & chart K:'_; g—g :; ::!
i 4 ower Supply comps, chart KIT 6- -15
Set of basic components, PCB & chart KIT 91-1 £5-01 Text photocopy 19
TREMELO UNIT P.E. DISCOSTROBE
A slightly modified version of the simpile P.E. unit. 4-channel sound-to-light controller also givin entlal
Set of basic components, PCB & chart KIT 54-1 £3-23 ,,f‘d:,m %, ;.,‘.‘,'{,, mod‘:'; 0(1: Co,’."oir 2780/ @' Cnolseguentinh,
WIND & RAIN EFFECTS UNIT Set of basic components KIT 57-1 £20-00
A slightly mocified version of the original P.E. unit. PCB & layout chart PCB S7A £3-79
Set of basic components, PCB & chart KIT 28-1 £4-68 Text photocopy T8
Text photocopy 28

P.E. MICROPHONE PRE-AMP
Includes preset gain-control to match most microphones.
bass roll-off, treble lift, master gain control.

Set of basic components, PCB & chart KIT 61-1

MANY MORE KITS

for synthesisers, Rhythm Generators, Electronic Pianos and
other projects, blg, small, simple or complex, are avallable,
plus a range of keyb , separate and acces-
sories. Details in our lists,

£4-20

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

ADD: POST & HANDLING

U.K. orders; under £5 add 25p, under £20
add 50p, over £20 add 75p. Recommended
insurances against postal mishaps: add

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

ADD 15% VAT

(or current rate If changed). Must be added
to full total of goods, post & handling on all
U.K. orders. Does not apply to exports.
LIST: Send stamped addressed envelope

with all U.K. requests for tree list giving
fuller details of our goods. Europe send 25p,
other countries send 50p, or equivalent in
International reply coupons

TERMS: C.W.0.,
BY

MAIL ORDER OR
COLLECTION APPOINTMENT

(TEL: 01-302 £134)

¢’ Bean
ELECTRONIC
ENGINEER

Do something PRACTICAL about your future.

Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British Institute of
Engineering Technology will train
you in your spare time to be an
Electrical Engineer |

You risk nothing ! We prom-
ise to get you through your
chosen course-or.refund your
fee!

So. join the thousands who
have built a new future through
home study Engineering courses.

POST COUPON FOR FREE 44 PAGE GUIDE

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Aldermaston Court, Dept, TEEso Reading RG7 4PF,

Courses in
C & G Elect. Technicians
C & G Efect. Installations
Telecomms, Technicians Exams
Television Servicing
Radio Maint. & Repairs (BIET)
Pract. Radio & Electronics
Plus over 60 other
home study courses. |

l NAME (Block capitals please) —
l ADDRESS -

—— POSTCODE

Other Subjects —— AGE
Accredited by CACC Member of ABCC
L N N B N 3 N N N B N N N R K R |

834

.

AT BREADBOARD '79

ALGON PpRESENT
THE BIGGEST RANGE
oF MULTIMETERS

e ———

and the new AT
AMAZING

MINI20 7" o ==
| e 1\,
' ‘

a complete pocket ) ;A
| multimeter at A[ s
only £27.37 incl VAT. : 3‘:

PLUS MANY OTHER INCREDIBLE BARGAINS!!
SEE YOU AT STAND C8

For details of this an other exciting Alcon instruments please write or
phone:

@&@@@J lnst_rl‘lrpents =tcl.

19 MULBERRY WALK . LONDON SW3 602 - TEL. 01-352 1897 - TELEX. 918867
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UKS67
LOGIC CIRCUIT
TEST PROBE

A very handy device for checking
the state of Logic Circuits, red &
green state Indicators.

Power supply =5 V.D.C.

O/C Current—10 M/A

Under Load Current=80 M/A
Dia. =25mm 100mm

Price £5-57 inc. VAT, P & P 50p.

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN343TG
Telephone: HASTINGS (0424) 436004

&/.("

UK108
MICROTRANSMITTER

This simple and efficient trans.
mitter has many diverse uses,
amongst which: as a radlo
microphone, baby alarm etc.
The range is approx. 300 metres
max. Complete with high sensi-
tivity dynamic microphone and
telescopic antenna.

Supply 9V D.C.

Frequency range = 88-108MHZ
Transistors = BC208-B-2N708
Size = 92 x 60 x 35mm

Weight = 130GM

£10-08 inc. VAT. Post & packing 50p
Not llcenceable in the UK
export only

UK406
PORTABLE
SIGNAL TRACER

This is a very useful instru.

ment for tracing faults in

eadio's, tefevision’s & audio

amplifier's. This device has a

R Probe & low frequency

input.

Frequency range 100HZ

S00MHZ

R.F. Probe Sensitivity

A. F. Sensitivity = 3mV

Transistors = 2 x BC209 B

Integrated Circuit = TAAGN

Diode -~ AA119

FET = 2N3819

Powered from Internal 8V D.C.

battery

%s 62 inc. VAT. Post & packing
0.

IOmV

(ﬁ

UK677
VARIABLE
STABILIZED POWER
SUPPLY

0-20V D.C. at 25 amp

With current Ilmlllno comrol
Short circult proof

Metearing for voltage & current
Mains Voltage 115-220-250V
AC 50-60HZ
Load Regulation = 0-15%
Max Ripple < 1mV

Transistors 2N3055-BD138-
BC160-BC3078
Diodes ~ 5 x IN5401

2ener Diodes — B2Y88 C8V2

Integrated Circuit ~ LN723-C

Dimensions = 235 x 90 x 190mm

25414;)54 inc. VAT. Post & packing
-00

UK562

TRANSISTOR &

DIODE TESTER
This handy device allows a quick
and eastly read check of the con-
dition of diodes and NPN & PNP
transistors,
Powered by
battery
Base current==10-100 UA
Parameter measured =B (Beta)
Dimensions <85 x 145 x 55mm
Price £17-16 inc. VAT. P & P 75p

internal  4:5V

UK233
AUTOMOBILE
ANTENNA
AMPLIFIER
This unit very mueh increases
the sensitivity of any car radio

and Improves stereo recepﬂon
on VHF. It also

UK232
AM-FM ANTENNA
AMPLIFIER

This unit increases the sen-
sitivity of any radio over a
wlde _range of frequencies.
1 litude and fre-

for mismatching due to extra

cap'nclhnce in along antenna

cab

Supply 12V D.C. negative earth

Gal I LW 11-12db M. W,
15-18db VHF 88~

IOGMHZ 14-15d8

Current Demin = 6mA

Transistor BF273

Kit £6-47 inc. VAT

Wired & tested £7-38 inc. VAT.

Post & packing 50p.

quency modulation broadcast.
In a simpte and economlical
way using a compact unit that
Is easy to lmtall
Supply 12V D
Gain AM (LM/MWISW) 25d8
FM 88-108 MHZ 75 ohm 15d8
Current Drain = 6mA
Transistor BF273

Kit£5-69 Iinc. VAT,
Wired & tested £6-96 inc. VAT,
Post & packing 50p.

FOR CATALOGUE OF COMPLETE RANGE OF KITS AND METAL CABINETS PLEASE SEND S.A.E.
TRADE AND EXPORT ENQUIRIES WELCOMED

DO YOU EVER WISH YOU HAD A FEW MORE HANDS?

YOU KNOW WHAT ITS LIKE WHEN YOU'RE ABOUT TO START THAT NEW PROJECT :
~ ARMED WITH A NICELY HOT SOLDERING IRON IN ONE HAND, THE SOLDER IN _~
THE OTHER, YOU SUDDENLY FIND YOU'VE NO HANDS LEFT TO HOLD THE &
CIRCUIT BOARD AND COMPONENT, LET ALONE THE HEAT SINK.

Experience a new freedom with TH E M l "l BE" CH

A twist of the clamping control nut and the
Board is held securely. The jaws can then
flipped accross so that either side of the board
is accessible at will. Flexible arms terminating
in crocodile clips hold components and in addition
an arm can be provided to hold a magnifying lens
to redyce the strain on those valuable eyes of yours.

Provision is made for the fitting of up to four flexible arms
if required.

ALL DESIGNED TO ENABLE YOU TO
DERIVE GREATER PLEASURE FROM
YOUR HOBBY.

1\

...Minibench @ £12.95 each

Please supply .....

Flexible Arms with clips............. @ £ 3.75 each
WFlexible Arms with Lens............ @ £ 5.25 each
Postage and Packing £ 1.00

Cheque/Postal Order enclosed for €............c...cevvvnee INSIVE s e vimsi st deoe me i ssesrsssisssnncerssnannrnnnes sesrssrsessnniens

POST COUPON TODAY TO— Address............ seasges serasavaies asoaimacsannanaesansionsansinasedusns

Messrs. ABSONGLEN LIMITED, THE FORGE. .

STAPLOW COTTAGE, STAPLOW, | crommmesssssssssssssssssssssssss s seerensanaane
Beasie ess e T T afcy . Postal Code.............. haseeeia e

LEDBURY, HEREFORDSHIRE HR8 1NP
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Simply ahead..

ILP'S NEW GENERATION OF HIGH

With |.L.P. performance standards and
quality already so well established,
any advances in |.L.P. design are
bound to be of outstanding importance
-~ and this is exactly what we

have achieved in our new

generation of moduiar

units. i.L.P. professional

1.L.P. modular units comprise -~ design principles remain
five powerharr;‘pluflers 4 y — the completely
il adequate heatsinks,

compatible with the g L
whole range, and the protected sealed circuitry,

cupply units, The _—— rugged construction
amplifiers are housed ¢ < and excellent performance.
and sealed within — These have stood the

heatsinks all of which
will stand up to

test of time far longer

prolonged working \ than normally
under maximum A o expected from
operating conditions, }\\ \ ordinary commercial
' \‘ ~ modules. So we have

concentrated on

improvements whereby our

. products will meet even
more stringent demands

such, for example, as

those revealed by vastly

improved pick-ups, tuners,

loudspeakers, etc., all of

which can prove merciless to

an indifferent amplifier system.

1.L.P. modules are for laboratory and

other specialised applications too.

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODULAR DESIGN
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and staying there

PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER !

The HY5 pre-amp is compatible with

all | .LP. amplifiersandP S U.’s. It is

contained within a single pack 50 x

Fuse 40 x 15 mm. and provides muiti

function equalisation for Magnetic/

Ceramic/Tuner/Mic and Aux (Tape)

inputs, atl with high overload margins

Active tone control circuits; 500 mV

out. Distortion at 1KHz-0.01%.

Special strips are provided for connec

ting external pots and switching

Lo systems as required. Two HY5S's

- ;3:’;‘: - connect easily in stereo. With easy to
= follow instructions

£464 + 74p VAT

THE POWER AMPLIFIERS .

| Dis- Minimum =
0w FrKHZ | Model gu‘pu‘ tortion | Signal/ ls’owelr Size Weight [Price +
LOAD- 8. ON ALL 11T f - ' ocs Ro:a's' Typical | Noise Vl::'l,tpaye inmm ingms |\VAT.
EXCEPT HY400AT 4N / / MS. at 1KHz | Ratio g % (i
£ For Sl g 8 §7 HY30 | 15w 0.02% |80dB .20 -0- +20 |105x50x25 | 155 |£6.34
H g $/ ¥y into 8 §2 ] + 95(!__4
D02t S / T G > n p——
":" _— : z HY50 |30WwW 0.02% 90dB -25 -0- +25 [105x50x25 FES §£7.24
§< —— B o l into 8 2 l +£109
3 '»HY120 60 W 0.01% 100dB 35 -0- +35 [114x50x85 |575 £15.20 |
into 8 §2 ] ] l N 5'2_2_%‘
2 T w2 s 00 =0 HY200| 120 W 001% | 100dB 'T-45 -0- +45 ﬁ14x50x85 575 £18.44 |
OUTPUT POWER - WATTS RMS into 8 §2 4 _;+ £277
[ — - — e - — — — - — - — —
HY400 | 240 W 0.01% 100dB 5-0- +45 [114x100x85 | 1.15Kg [£27.68
J‘-InlO4 :2' | i f41-5J

Load impedance — all models 4 - 16 Q

Input sensitivity — all models 500 mV

Input impedance — all models 100 K §2

Frequency response — all models 10Hz - 45KHz - 3dB

e

NO QUIBBLE

THE POWER SUPPLY UNITS Pgu 38 ;orlorZHYZ!O's g8.10+£1 22 VA1 5 YEAR GUARANTEE
PSU lor2HY50's £810+£122 VA
I.L.P. Power Supply Unitsare de- psu ?0 v\?.r,h ?(;ro|da| trasnsformer tor. 1 or 7-DAY DESPATCH ON

signed specifically for use with 2 HY120's £13.61+£2.04 VAT ALL ORDERS

our power amplifiers and are in PSU 90 with toroidal transformer for

two basic forms—one with circuit 1 HY200 £13.61+£204 VAT BUILT-IN PROTECTIVE
panel mounted on wentionally PSU180 with toroidal transformer for CIRCUITRY

styled transformer the other 1 HY400 or 2 x HY200

with toroidal transformer having PR e £23.02 +£3.45 VAT BRITISH DESIGN AND
half the weight and height of its - at ma to drive up to MANUFACTURE
conventional laminated types. five HYS pre-amps ~ £4.50 + 68p VAT

FREEPOST SERVICE
— see below

ALL U.K. ORDERS DESPATCHEDPOSTPAID -~~~ ——-———~
HOW TO ORDER, USING FREEPOST SYSTEM Please supply
Simply fill in order coupon with payment or
credit card instructions. Post to address as
below but do not stamp envelope we pay
postage on all letters sent to us by readers of
this journal,

!

I

[

|

}
H)L W '

| NAME

)

1

i '

|

Total purchase price £

| enclose Cheque (J Postal Orders (J International Money Order (]

Please debit my Account/Barclaycard Account No

ADDRESS
ELECTRONICS LTD.
FREEPOST 3 Graham Bell House, Roper Close,
Canterbury, Kent CT2 7EP.
Telephone (0227) 54778 Telex 905780

Signature | . y . . o . -
N N N N R N N N B B N N
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ELECTRONIC BOOKS
Ref. Title Price

126 BOYS BOOK OF CRYSTAL SETS 23p
200 HAND BOOK OF PRACTICAL ELECTRONIC MUSICAL NOVELTIES S8p

MULLARD POLYESTER CAPACITORS -luf 180v.w., @ 20p dox.
COMPRESSION TRIMMERS 10pf, 30pf, 50pf, 1000pf All 10p ea.
TEXAS BRIDGES 100 PIV 1 amp @ 30p, 200 PtV 4 amp @ ®0p.

3¢ To 75 ohm BALUM TRANSFORMERS at 20p each.

202 HANDBOOK OF IC EQUIVALENTS AND SUBSTITUTES 100p Yoo‘rxo:}é 3‘3" ‘°'£76”'“s?£'a§.‘%’+81’z‘5+’3& %‘Jsl’z’sﬁ&' 3 g:
207 PRACTICAL ELECTRONIC SCIENCE PROJECTS 5p 12 VOLT MINIATURE 2 POLE CHANGE OVER RELAY @ 68p.

208 PRACTICAL STEREQ AND QUADROPHONY HANDBOOK TSp LED’s 0-2” Red @ 13p, Green @ 10p, TIL 209 @ 15p.

218  BUILD YOUR OWN ELECTRONIC EXPERIMENTERS LABORATORY Sp OP-TO ISOLATOR 1L-74 with data @ Sep.

p-4) 28 TESTED TRANSISTOR PROJECTS 5p R. F. TRANSISTORS AF 239, 2N 5179, 2N 5180, BFY 90. All at S4p, 2N 918 @ 28p,
222 SOLID STATE SHORT WAVE RECEIVERS FOR BEGINNERS 93p MULLARD STRIPLINE BF 382 @ 25p.

224 50 CMOS IC PROJECTS p TRANSMITTING VARIABLE CAPACITOR 304 30pf @ £2-29.

228 A PRACTICAL INTRODUCTION TO DIGITAL ICs p VHF-UHF FETS 800 MHz Type BF 256C @ 4 for TSp.

226 HOW TO BUILD ADVANCED SHORT WAVE RECEIVERS 120p S ASSORTED PIECES OF BLOB BOARD for £1-59.

227 BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS 128p MINIATURE 12 WAY CERAMIC TAG STRIPS for 15p.

RCC RESISTOR COLOUR CODE DISC CALCULATOR 20p
BP1  FIRST BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES op
BPT RADIO AND ELECTRONIC COLOUR CODES AND DATA CHARTS 25p

50§YESTER CAPACITORS iuf 63v.w., @ Sp, 4-7uf 83v.w., @ 10p, 10uf B3v.w.
P
DAU TRIMMERS 2 To 9pf, 7 To 35pf, 8 To 45pf, 8 To 125pf, 8 To 140pf, All at 15p.

BP14 SECOND BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 118p CERAMIC TRIMMERS 2'S To 6pf, 3 To 10pt, 4-7 To 20pf. All at15p.
BP25 HOW TO BUILD YOUR OWN ELECTRONIC WATCHES AND QUARTZ S WATT NPN DARLINGTON TRANSISTOR at 3 for $8p.
CONTROLLED CLOCKS 8p 10 ASSORTED PUSH BUTTON BANKS less knobs for £1-30,
BP32 HOW TO BUILD YOUR METAL AND TREASURE LOCATORS p 10 SLIDER POTENTIOMETERS Assorted 60mm, S0mm in length @ £9.
BP43 HOW TO MAKE WALKIE-TALKIES 125p E304 VHF-UHF FET at 4 for £1.
BP43 ELECTRONIC PROJECTS FOR BEGINNERS 13%p 40mW ZENERS unmarked Good. 3:0v, 6-8v, 10v, 11v, 12v, 13v, 18v, 18v, 24v, 30v,
BPSS ELECTRONIC SECURITY DEVICES 150p 33v, 36 volt. All at 10 for 48p.
BPS7 HOW TO BUILD YOUR OWN SOLID STATE OSCILLOSCOPE 150p 3/10” Dia. COIL FORMERS with core at 6 for 25p.
BPS8 30 CIRCUITS USING 7400 SERIES ICs 13%p S0. PLASTIC NPN TRANSISTORS BC 107-8-9 series untested @ 00p.
BP59 SECOND BOOK OF CMOS ICs PROJECTS 150p $0. PLASTIC PNP TRANSISTORS untested @ #p.

BP61 BEGINNERS GUIDE TO DIGITAL TECHNIQUES »p
Please add 20p p & p per book. No VAT on books. Send SAE for full list of Babani Books

$4. ASSORTED 2 WATT ZENERS untested @ 68p.
90.1 AMP §.C.R’s T0S case untested @ £1.
28. 5 AMP 8.C.R’s Stud Mounting untested @ 78p.

PRO;OSBOARDS SOLDERLESS

OARD
Socket Strips/Bus Strips/8inding
Pon;s mounted on sturdy base plate

IC.)

VAT Rate. Please add 15% to your 1otal.

Please send SAE for full li

CALLERS WELCOME MON-FRI 9.30-5.30
SAT 10.30-4.30

Tel. 91-452 1500

SUBMINIATUR! SWITCHES (Toulo)
SPST &p SPDT
Push to Make 15p Pulh to Bruk np
Slide DPDT  10p

LOUDSPEAK!RS
2}” 8R Sp 24" 4R 0p
14" 8R 80p
" Add 30p 30p D
(75p p & p fo r
official orders)

TECHNOMATIC LTD

17 BURNLEY ROAD, LONDON NW10
(2 minutes from Dollis Hill Tube)

Tix. 922800

838

POST THIS COUPON

with cheque or P.O. for £1:30

DIL SOCKETS .‘R'g‘!: SOLDERING ;’,f%‘:;:ga:}" 10. 20 AMP STUD MOUNTING DIODES untested @ 60p.
8pin 10p 20pin 20p e 21 x 8 20. 10 AMP STUD MOUNTING DIODES untested @ 80p.
14pin 1p 24pin 3p C;:N o ol R a8p 100001 0 K.V.W. DISC CERAMICS at 6 for 20p.
oD 0 o o | - “wp | 3xs 62p HIGH SPEED CMOS HEF4518 @ S5p. 5 for £2.
Boin 20 sl s | CXTTW dnp | 33 ¢p 50. OC 7 TRANSISTORS unteated for 78p.
P P pin 31p X25 wop V-0 Board for ICs mp WIRE WOUND POTENTIOMETERS 2K, 10K, 2 watt, 5K, $00K, 4 watt all 30p.
o T C-15W Kit $70p No track cutting 105p VERNITRON FM 4 10-7 MHz FILTERS at 34p, 3 for £1,
IC INSERTION/ St % Pkt. of 100 pins sSp 256 VOLT 10 AMP TOGGLE SWITCHES 2 Pole Make @ S8p each.
5’316'{“:7“’“ pare Bite D Insertion Tool 108p MAINS TRANSFORMERS 240 Volt Input. Type 1. 24 volt ta apped ot 14 volt 1 Amo
Joor = p | Stand = 18 | SF.Cutr 8% @ £1-30 (P&P 25p), Type 2. 30-0-30 Volt 500 mA @ £1-30 (P&P 25p), Type 3. 45 vol
TRANSISTORS LINEAR ICs | TTL/ICMOS 4016 45 6 amp @ £4-38 (P4P 95p), Type 4. 20 voit lamp Twlco 10 volt 1 amp wice @ £4-38 ¢
AC126/7 20p l CA3046 700 7400 1 4017 “2 (P‘P 93p). Typo 5. 45 voit 2 AMP, 45 volt S00mA @ £3-30 (P&P 83p), Type 6. 16 Voll
AC128 2p | CA3080E T2p | 7400 1 4018 o 2amp @ £1-68 (P4P 25p), Type 8. 30 voit 1 amp @ £1-60 (PA 2%0).
AC176 200 | CA3089E 225p | 7402 15p | 4019 aSp 3 PIN PLUG AND SOCKET like R.S. European Type with 2 metres of Cable @
AD149 7p | CA 31Sp | 7403 15p | 4022 1000 75p.
AD161/2 48p | CA3WOE SOp | 7404 17p | 4023 2p TS NPN 100 VOLT 800 mA TRANSISTORS 2N 657 @ 28p each.
--g:gzll :;: ‘ IL% 2004 m.s: m: % | g; ;:: 2 GHz STRIPLINE NPN TRANSISTORS @ £1 each.
BC177/8 17p | LM301A 3p 7413 3%p 4 ‘Pll?n‘_;vo .::I“? °'o'r. Dﬂllhl':d .%n:l'(l:g;'unlon otherwise stated, on U.K, orders under
HR M M Mm@ ee e Pesean T
(]
AC184 19p | LM324 | 7420 17 4049 “p
Bz~ 45 | thaw ﬁg | 43 us | o shep J. BIRKE
BCis g: | freessy .;.,; | "g 38‘13 33 RADIO COM?ONENT SUPPLIERS
/2 44 10 | 1490 LN 14 25 The Strait, Lincoln LN2 1JF Tel. 20767
MPSA12 sep | LM710 S0p | 7448 p | 4098 120p
P31 A 56p | LM741 20p | 7450 17p | 4411 £11
TIP32A $8p | LM74s B/p | 7470 p | 4502 120p
TIPRA Mp | LM3900 op | 473 3p | 4503 T0p
TIPUA 11Sp 100p | 7474 24p | 4511 150p
TIP41A Bp | LM 19p | 7475 36p | 4516 110p
TIP42A p | LMa136 120p | 7478 38p | 4520 90p
ZTX108 12p | MCI1310P 150p | 7483 p | 4528 120p
2N2219A 2p | MC1458 58p | 7438 Mp | 4584 sop
2NO222A 20p | MC3340P  120p | 7490 3
2N2369A 200 | MC3360P  120p | 7439 17%p
2N2648 S6p | NES31 140p | 7492A 4p | VOLTAGE
2N2926 Sp | NESss 2p | 7483 33p | REGULATORS
B N | mw o) lamie
-] astic
N3442 10p | SN78003N  175p | 74123 s5p | sV 00 and STILL BEsr f
N3773 300p | SN76013N  140p | 74141 70p | 8V 7% -
N3819 28p | SN7€013ND  120p | 74154 100p | 12v 79
NET | Gmme Mm@
INA40] 27p | TBAG#IBN 2255 | 74161 100p | 24v 0 We've been producing our Elec-
zgm sg | TBAB0O mp ;:::: :zp ‘ ; vAmp —ve tronics Components Catalogue for
N3245 @p | TCA "53 L] 2V m‘; over 20 years. During that time
01 S0p | TDA1022 60p | Also full ULS 18V "p we've learned a lot, not only in the
n::;ln z: ‘ ;3;3 |== | Series available | art of catalogue production but in
NB107 TLost @p | 4000 c-MOS | OTHER building a business that serves
mf; ::p | ;t% 138p | 4001 19 | LM3TT 200p the needs of constructors. Little
2NB2 “g T Loes 133 m :3 LM323K g: wonder that we have a reputation
40873 Sp | ZN42SE “wep | 4011 10p | 18BMGT2C  148p second to none for our catalogue—
40871/2 Wp | ZNIGHE  200p | 4013 Mp | M3 ¥ and for the service that backs it up.
OPTO-ELECTRON | MULTIMETERS Experience both for yourseif. Just
Red Leds Displays P .
0125" 13p DLTOT 13p  TiLsn swp | Lies okt 4388 send £1-30 with the coupon and a
%.’2:'" 14p )kz’u 2'1.., ;:L;m ::, | fe.""."r':"'.m |..= :::ozz catalogue will come by return of
, L322 | 680R  33- .
0A25* 10p FNDS0T118p 3015F. seep | o Peoriester wupapro post.
0:2* 20p ORPY P
Clips 3p 2NST77 4Sp srA:ugesae .'r;m;m SUPPLY 510
EXPERIMENTOR B DBO 5 )
No sotderes s READBOARDS - @ About 2,500 items clearly listed and indexed.
EXPags (1 IC up 0 22 pin) 1% "},"}‘;“"'c TRANSOUCERS o o @ Profusely illustrated throughout.
up x pin D N s
E;Pmmsupzc; x40 p:n; 3 o — — @ 128 A-4 size pages, bound in full-colour cover.
COUIL B WG LOGIC PROBE £13-00 i i .
EEREE A @ Bargain list of unrepeatable offers included free.

@ Catalogue contains details of simple Credit Scheme.

HOME RADIO (Components) LTD,
Dept. EE, 234-240 London"ll:‘l‘di‘nnnchlm. Surrey CR4 3JHD

Please write your Name and Address In block capitals

NAME.

{Regn. No '
HOME RADIO (Components) LTD. Dept. EE
234-260 London Road, Mitchem. Surrey CR4 IMD  London 912986)
D N G s o T o - eas G G W o
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What you see above is a kit of parts that builds in the basics of electronics practice and carefully
into a fully working oscilloscope. designed to be understood by those with no
No toy, this vital piece of functional equipment  previous knowledge. Once built, this instrument
can be found in any professional electronics can be used to complete a course of practical study
workshop. It is a valuable instrument of true and experimentation that will reveal the secrets of
professional quality. printed circuitry, testing and servicing of T.V. and
By building the oscilloscope you will be taking radio and the vast majority of electronic equipment.
the first steps to a rewarding hobby that knows Invaluable knowledge that pays big dividends.
no bounds. Send today for the free colour brochure and start

Each constructional stage is a complete lesson I growing a new hobby.
1. Build an oscilloscope.

As the first stage of your training, I[

you actually build your own Cathode ray
oscilloscope! This is no toy, but a test
instrument that you will need not only for
the course’s practical experiments, but also
later if you decide to develop your knowledge
and enter the profession. It remains your

All students enrolling in our courses receive

a free circuit board originating from a computer
and containing many different components
that can be used in experiments and provide

an excellent example of current electronic
practice.

property and represents a very large saving ¥ suiey

over buying a similar piece of essential i Free 32 page

equipment. f Gt - 2 . Colour Booklet
2. Read, draw and understand circuit ' . o _ o

diagrams. [ v aam wiet

In a short time you will be able to read s ‘@’ KR onr TR : '

and draw circuit diagrams, understand the i ‘ za b A St p 3 It

@)

very fundamentals of television, radio,
computers and countless other electronic
devices and their servicing procedures.

3. Carry out over 40 experiments on INAME e
basic circuits. FADDRESS «..covvveeenevieneeeeeraeesaeeennneesasesneeens
We show you how to conduct expe.....ents on ]

a wide variety of different circuits and turn : BlockCapsPlease
the information gained into a working H . . o ..

knawladgelof tasting servicing and | Post now, without obligation, to:

maintaining all types of electronic equipment, : BRITISH NATIONAL RAD'O Ond

radio, t.v. etc. E ELECTR ONI CS SCHOOL g;g;:;xl sléf(,jiersey,i
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GREENWELD

4430 MILLBROOK ROAD, SOUTHAMPTON SO1 0HX
All prices include VAT-just add 30p post. Tel (0703) 772501

COMPONENT
CABINET
IDEAL FOR THE
NEWCOMER TO
ELECTRONICS

Contains hundreds of brand new
resistors, capacitors, transistors
diodes and I.C.'s. All useful values,
carefully chosen to help the new
constructor pursue his hobby without
finding himself short of some vital parts!
All parts contained in clearly marked
bags In a plastic storage cabinet
232 x 121 x 165mm with 9 drawers into
which all parts can be neatly located.
It bought individually parts plus case
would cost over £47 but we are offering
this for ONLY £31:95 + £1p & p.
Simply send a cheque or P/O for £32:95
for immediate despatch.

CONTENTS:
200 } walt resistors

20 Wire wound resistors

70 Ceramic Capacitors

70 Mylar Capacitors

50 Polyester Capacitors

56 Electrolytic Capacitors

61 Transistors

.C.'s

20 LED.'s

55 Diodes and rectifiers
Altogether 614 components.
Price includ: current catalog and
Greenweld pen for reordering supplies.
Plus FREE surprise gift.

PC ETCHING KIT MK IN

Now contains 200 sq. ins. copper clad
board, 1b. Ferric Chloride, DALO etch-
resist pen, abrasive cleaner, two minjature
dvll:oblls. etching dish and instructions.

KITS OF BITS
FOR EE PROJECTS

We supply parts for nearly all EE
projects—for a detailed components list
of this month's, and previous articles,
please send SAE

t L

VEROBLOC BREADBOARD

New from Vero, this versatile aid for
bullding and testing circuits can accom-
modate any size of IC. Blocs and be
Joined together. Bus strips on X & Y axis—
total 360 connexion points for just £3-70.

VU METERS

V002 Twin type. 2 meters 40 x 40mm and
driver board, supplied with circult and
connexion data, £3-50.

V003 New type, just in. Twin type moulded
in one piece. 80 x 40mm (no driver board
but suitable circult supplied). £2:50.

THE AMAZING

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

3W Amp Module
Ready built and tested, this
handy amplifier will prove very
useful around the workshop.
Just requires 17V ac source
(and 8R spkr) as bridge rect and
smoothing cap are mounted on
the PCB. The 4 transistor circuit
provides enough sensitivity for
most  applications.  Supplied

complete with circuit dlagram
and wiring details.

Only £1-75. Suitable transformer
£2-20.

|

VEROCASE SALE!!

Four popular sizes of Verocase at dras-
tically reduced prices—these were part
of their standard range (75-1411 etc.)
but are in GREEN and have been discon-
timued by Vero. We have purchased thelr
entire stock and offer them as below:

Type No Shre Price
21050 205x 140 75mm £2:70
21051 180X 120 x 65mm £2-20
21052 154 x 85 % 60mm £1:70
21053 125 % 65x40mm £1-40

1A 400V RECTIFIERS

Plastic, llke 1N4004, type 388F these
diodes have preformed leads for hori-
zontal mntg (15mm FC). Supersaver
price—100 for £2:30; 500/£10 1000/£18

BUZZERS & MOTORS
Z401 Powerful 6V DC, all metal construc-
tion 50mm dia x 20mm 70p,

2402 Miniature type, 3-9V, only 22x15
16mm. Very neat. 65p.

Z450 Miniature 6V DC motor, high quality
type 32mm dia 25mm high, with 12mm
spindle. Only £1.

Z451 12V high torque motor 30mm dia x
40mm high, with 10mm spindle, 65p.

Z452 6V DC motor with gearbox giving final
shaft speed 700rpm. Spindle s threaded
OBA. Ex-equip £1.

Z453 As above, but 300rpm and un-
threaded spindle. £1.

@ RADFORD @ RAM

® YAMAHA

SWAN WORKS, BANK

THE firm for speakers!

SEND 30P STAMP FOR THE WORLD'S
BEST CATALOGUE OF SPEAKERS,
DRIVE UNITS, KITS, CROSSOVERS
ETC. AND DISCOUNT PRICE LIST.

AUDAX @ AUDIOMASTER @ BAKER @
BOWERS & WILKINS @ CASTLE @
CELESTION @ CHARTWELL COLES @
DALESFORD @ DECCA @ EMI @ EAGLE
@ ELAC @ FANE @ GAUSS @ GOODMANS
® IMF. @ ISOPHON @ JR @ JORDAN
WATTS @ KEF @ LEAK @ LOWTHER @
MCKENZIE @ MONITOR AUDIO @ PEERLESS

@SEAS @SHACKMAN @STAG@TANGENT
@ TANNOY @ VIDEOTONE @ WHARFEDALE

WILMSLOW AUDIO o.r. co

CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Street and 10 Swan Street
Speakers, Mail Order & Export 0625 529599 Hi-Fi 0625 526213

@ RICHARD ALLAN

SQUARE, WILMSLOW,

QUALITY REEL TO _

REEL & CASSETTE TAPE HEAD

812-01
MONO PLAYBACK £1.89
812-02

MONO RECORD/PLAYBACK £4.02

B24-01

STEREOPLAYBACK £3.30
B24-02

STERED RECORD/PLAYBACK
824-RP

STEREO GLASS FERRITE REC/PLBK £11.60

£6:66

o R
SOME POPULAR UNIVERSAL CASSETTE
TAPE HEADS

E12—09

MONO/STEREO ERASE £1.85

B22-02

TWIN HALF TRACK RECORO/PLBK  £5.97

Ca4RPS02

QUAD QUARTER TRACK REC/PLBK £9.37

C22ES02

TWIN HALF TRACK ERASE £4.72

MAGNETIC TAPE HEAOS CATALOGUE 25 PENCE

AUOIO ANO H1.FI CATALOGUE 180 PAGE FULL COLOUR) SO PENCE

MABNBLITH

THE MONOLITH ELECTRONICS CO. LTO.
5/7 CHURCH ST., CREWKERNE, SOMERSET, ENGLAND.

PLEASE ENCLOSE
30p PAP WITH
OROER

ALL PRICES

(0460) 74321  inCLUDE VAT

TEACH IN 80

We are again supplying all parts required for thls major series which
started in October. The price for all the Tutor Deck parts is £19-50.
Also supplied without breadboard for £13-50. The price for the addit-
ional components required for Parts 1-6 is £2:00, All prices include
VAT and Postage. Reprints of Oct & Nov parts 30p ea.

12 VOLT

Here is an instrument the size of
a matchbox that mounts on or

under your dash in just a few minutes.

It will display the condition of your

battery, and monitor your charge rate.

The display shows red and yellow stripes

when all is well. Faults are shown as

red only or yellow only, and our unique

fault finding guide helps you track them

down

5]

ELECTRONIC 2
CAR ELECTRICS

All this for lower cost than conventional
instruments that offer less.

YEAR
G'TEE

TRY THE C.MORE
ON YOUR CAR
We'il despatch it by return, and if you

don't like:—

* THE HIGH BRIGHTNESS LED
OISPLAY *

®* THE EASE OF INSTALLATION *

“ OUR UNIQUE FAULT FINDING

GUIOE *

or anything else,

Send it back within 10 days for a refund

of the purchase price.

Please send C-Mores at £6:35
each (inc. VAT) (+ 27p U.K. p & p, 50p
Airmail export), please.

To: .

Cheque/P.0.JLM.O. value: e
To: HARVELEC (Oept. EE), 1 Formby
Av‘-v.. St. Helens, Merseyside WA1S
IN

Regd. in U.K. No: 2395248

840
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83/74L5365
24/74LS366
28/74LS367
30/74L5368
150/74LS313
46 74LS375
41/74LS374
48/74LS378
40 74LS670
40 74LS673
115 74LS674
18

174126
1174128
11 74132

[18LS47
74LSS51
|74LS 54
174LS55
[14Ls863

174LS73
|1aLs74
[14LS75
|14Ls76

TTL 4
400

WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND

MAIL ORDER, CALLERS WELCOME. Tel, Watford 40588/9 ICM7217A

ICM7555

AlLL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/

P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER £10-00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE.

VAT Export orders no V.A.T. A U.K. C only. Unless stated otherwise

alt prices are exclusive of V.A.T. Please add 15% to lolnl cosl including P & P.

We stock many more items. ":lyl to visit us. We are situated behind Watford Football

Ground. Neares! Undergroun IBR Station: Watford High Street. Open Monday to
0 00 am-6.00 pm. Ample F Cu Plrklng space nvlllublc

POLVESTER CAPACITORS: Axial lead type (Values are In MF)

400V : 1nF, 1n5, 2n2, 3n3, 4n7, 8n8, 10m, 15n 9p; 18n 10p; 22n, 33n 11p; 47n, 68n 14p; 100N 17p;
oaOn S52p; 1uF 64p; 2u l2p.

180V : 39uF 100n, 150n, 220n 11p; 330n, 4700 18p; 680n, 1uF 22p; 1u8, 2u2 32p; 4ul 36p.

1000V : 10nF, 15n, 20p; 22n 22p; 4n 26 $p; 100n 38p; 40n $3p; uF 175

POLYESTER RADIAL LEAD CAPACITORS (250V) FEED THROUGH
10nF, 15n, 22n, 27n, Sp; 33n, 47n, 68n, 100n Tp; 150n 10p; 220n, 330n | CAPACITORS
IJp, 470n 11p, 6300 ﬂp. 1uF 229. 1u5 30p; 2u2 34 p. OOODF 3asov Sp

ELECTROLYTIC CAPACITORS: Axial lead lype (Valuel are In uF) 500V : 10 ‘Op a7 “p.
250V : 100 65p; 63V 0-47,1°0,1°5,2:2,2-5,3-3,4:7,6-8.8 10,15, 228p; 47,32, 5012p 63 10027p
50V 50, 100,220 25p ; 410 32p; 1000 50p; 40V: 22, 33 9p; 100 12p; 2200, 3300 85 00 98p;
35V 10, 33 Tp; 330, 470 32p; 1000 49p ; 25V : 10, 22, 47 6p; 80, 100, 160 8p; 220, 250 1Jp, 470 640
28p; 100017p. 1500 30p ; 2200 45p ; 3300 62p; 4700 85p; 16V 10, 40, 47, 88 7p; 100, 125 8p; 240,
330 14p ; 470 16p ; 1000, 1500 20p ; 2200 34p; 10V : 100!9 “012p,10001lp

TAG-END TYPE: 450V: 100iF 180p; 70V : 4700 1‘5p 84V : 3300 130p ; 2500 98p; 50V : 3300
105p; 2200 %9p; 00V : 15,000 399p; 4700 120p; 4000 92p; 3300 83p; 2500 85p ; 2200 85p ; 2000 +
2000 120p ; JOV 4700 0p; 25V : 6400 105p; 4700 85p ; 3300 lOp. 2200 P.

TANTALUM BEAD CAPACI-

TORS 35V:0-1uF,0-22,0 33,0:47,
068, 1:0, 2:24F, 33, 41, 6-8 25V
1:5,1020V:1-516V: 10uF 13p each
47, 100 40p. 10V : 22:4F, 33 20p 6V :
47, 68, 100, 30p 3V : 68, 100uF. 20p

MYLAR FILM CAPACITORS

100V : 0-001, 0-002, 0-005, 0-01 4F §p
0-015, 0-02, 004, 0-05, 0-056uF 7p
0-14F,028p 50v:0-47 120

MINIATURE TYPE TRIMMERS
2-5-6pF, 3-10pF, 10-40pF 22p
5-25pF, 54 5pF, 60pF, B8pF 30p

COMPRESSION TRIMMERS
3-40pF, 10-800F 30p; 25-190pF 33p
100 500pF 45p 1250pF S8p.

POLYSTYRENE CAPACITORS
10pF to 1nF 8p; 1-5nF to 10nF 10p.

SILVER MICA (Values in pF) 3-3,
4-7, 8-8, 10, 12, 18, 22, 33, 47, 50, 68
75, 32. 85, 100, 120 150, 180 Qp each
220, 250, 300 330, 360, 380,
600, 820 16p each

1000, 1200, 1800, 2000 20p each

CERAMIC CAPACITORS: 50V
0-5pF to 10nF 4p; 22n to 100n 6p.
EURO BREADBOARD £5:30,

VOLTAGE REGULATORS*
TO3 +ve —ve

145p 7905

m2

220p
220p

15p
T5p
T5p
T5p
1824 6Sp
T092 Plastic Caslng
78L0S 30p LOS
78L62 30p
78L82 3op

85p

POTENTIOMETERS : (ROTARV) Y) | OPTO

Carbon Track. 0-25W Log & 0-5W
Linear Value,

500 02,1 K & 2K (Lin. only) Single 21p
5K.2 MQ single gang

5K-2 M £2 single with DP swlitch OSp
5K-2 MQ2 double gang T8p

SLIDER POTENTIOMETER
0-25W log and linear values 60mm
SK £2-500K Q2 single gang 70p
10K 2-500K Q2 Jual gang 80p
Self Stick Graduated Bezels 25p
PRESET POTENTIOMETERS
Vertical & Horlzontal

0-1W 50 Q—5MQ Miniature Tp
0-25W 100 Q—3-3M Q2 Horiz 10p
0-25W 2000—4 - TMQ} Vert 10p

RESISTORS : Carbon Film, High |

Stability, Low Noise, Miniature

Tolerance 5%.

Range Val, 1-99
W 20 2-4M7 €24 2p
W 202-4M7 €12 2p
1W 2012-10M €12 Sp

2% Metal Film100-1M &p
1% Metal Film 510-1M 8p

P
1004 price applies to Reslllors of |

each value not mixed.
T-Dec 400p
U-Dec ‘B’ #9%p

S-Dec 350p
U-Dec ‘A’ 485p

EE TEACH-IN

Complete kit of parts
now available £20-95.

ar

SWITCHES Minlature
Push 10 Make 15p

ROCKER: SPST on/oft 10A 250V
ROCKER: Illumlnale‘do

’

Lights when on: 3A

(white)
v

78L12 30p

79012 65p

ELECTRONICS
LEDs pius clips
TiL209 Red
TIL211 Grn
TIL212 Yellow
-2” Red

2" Yellow Green
Square LED
ORP12
2NSTTT 4
7 Seg Displays
5400 255
{ TIL312 C An 37105
TIL313 C Cth 37105
TIL321 C AnS5” 115
TIL322 C Cth s” 118

DL704 C Cth 3”99
DLI07 C.A. -3" 99

DL47 C.A. -8” 1l0
FND3S7 120
N3840 178
75
478

LCD 3| digit
TiLa

SWITCHES
TOGGLE 2A 250V
SPST

DPDT

4 pole on/oft
SUB-MIN
TOGGLE

SP changeover S8p
SPST onjfoft Sdp

SLIDE 250V:
1A DPDT
1A DP c/oft,
IA DPDT 13p
r’ola c/over 2::)
H BUTT
Spring Loaded
SPST onjoft  8%p
SPDT c/over T0p
DPDT 6 Tag 85p

Non-Locking
Push to Break 25p
23p

14p
15p

Top

74L512
189741513
118741514
21 74L515
29 741520
341741521
34| 741522

125|741 527
198 741528
83|74L530
149 | 74L532
115 74LS33
25 74LS37
46741538
48 14LS40
38 74LS42

TRANSISTORS

BC17
BC172
BC177

[T4LS192
11(74LS193
11/74L5194
12/74LS195
12{74L5196
12/74L5197
23/74L5221
22/74LS240
22/74L.5241
20/74L5242
22/74L.5243
23/74LS244

207415253
22/74L5257
22/74L5258
49/74L5259
28(74L.5261
48(74L.5266
22(74L5273
27/74L5275
ulanzn
415280
:s‘anm
28/74L.5323
87415324

100 =
108 [LINEAR IC's
320 |

708C 14 pin

110
723

0
105
80
8¢ 17133
Imc 8 pin
1a7C
nac
|753

810
8038CC
[AY-1-0212
AY-1-1313A
AY-1-1320
|AY-1-5050
LAY-1-5081

UAA1 10
10 UAA180
190 ZN414
85|ZN424E
210|ZN425E
398-ZN1034
20 | 2N3707
25 | 2N3708
24 | 2N3709
2N3N10
2N3M1
2N3N3
2N31T1
2N3772

ROTARY: (ADJUSTABLE STOP) 1 polel
2-12 way 2p/2-6W, 3p/2-4W, 4p/2-3W. M“p
ROTARY : Mains 250V AC, 4 Amp

9L15

625
240

78L15 30p

95 LM323K

170 LM325N

140 LM326N 240

135 LM32IN 270

LM317K 350 LM723 39

JACKSONS VARIABLE
CAPACITORS

Dlelectric
100/300pF

65p
MVRS 150
MVR12 150
TAASS50 50
TBA625B 95
TDA1412 150

45p
DIL SOCKETS % (Low Proflle - Texas)
8 pln 10p; 14 pin 12p; 18 pin 13p; 18 pin 16p;
20 pin 22p; 24 pln up 28 pin 39p; 40 pln SOp.
ZENERS SCRs
Range 2V7 to | Thyristors
39V 400mW 0-6A/200V 30p
3p each 0-8A/100V 0p
Rnnge 3V3 to

0-8A/200A 35p

[V 1A800V 70
15p clch ::
NOISE 4
725J 160 S8

85
sé
92

0 2 365pF with
slow motion
rive

motion drive 325p
CB804-5pF 10 15

25 50 pF 115p
100, 150pF  275p
‘L’ 3 x 3t0pF 550p
00-3 x 25pF 430p

Drum Sémm 40p
0-1:365pF  248p BRIDGE

00 2 365pF 275p RECTIFIERS
(piastic case)
1A/50V 20
1A/100V 22
1A/200Vv 25
1A/400V 29
1A/600V M
2A/50V 35
2A/100V 44
2A/200V 46
2A/400V 53
2A/6800V [ 1]
4A,100V T2
4A/200V 75
4A/400V 6
4A/600V
4A/800V
6A/t00V
6A/200V
BA/400V
BY164 56
VM18 DIL 40

DENCO COILS
'DP' VALVE TYPE
Range 1 to 5 Bl

RDT2

RFC 5 chokes 'lp
RFC7(19mH) 102p
| FT 13; 14; 15

6; 17 92p
| FT 18/1-6 104p
| FT 18/465 909p

92p

T
B9A Valve Holder MWSFR 112p
28p MW/LWSFR120p

TRIACS
3A100V
3A200V
3AL00V
8A100V

VEROBOARD 0°1 01

{copper clad) (pluln)

P A /
$5p  50p _" SAlt000v 30
62p 67p 43p -= =
169p 135p N2p
218p 180p 120p
280p — 103p
22p

85p
120p

NN
NocecavNearvanmen

25A800V 295
25A1000V480p | BCt6O 4

T28000D0 120 11 | BF167
12| BF173
DIAC 12 | BF117
ST2 25 ' BC110 18! BF178

We stock a
| wide selection
{ of tronic

Books d

Magazines

Pkt of 35 pins
Spot face cutter
Pin Insertion toot

pair add 25p
per pair

ZTX301
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FIUE LS SPAGE

YES WE'VE DONE IT AGAIN—ANOTHER HUGE PURCHASE OF COMPONENTS
HAS ARRIVED AND OUR STOR!S ARE OVERFLOWING WITH BARGAINS.
SO HERE'S YOUR CHANCE

T OUT WHOLE COUPON—ADD MONEY, MARK NUMBER OF PACKS
RIOUIRED IN BOX

KITS FOR EE PROJECTS

VARICAP RADIO (ZB 1) - Sept 79 £3°50
TRANSISTOR TESTER (ZB 2) Sept 79 £5°00
LOW POWER AUDIO AMPLIFIER WITHOUT CASE (ZBS) Sept 79 £2:70
SEE LIST (ZB 33)
WARBLING TIMER (ZB $) . e 0o . i . Aug79 £5-80
POWER SUPPLY 9V (ZBS6) .. . . . .. Aug79 £8:28
ELECTRONIC TUNING FORK (ZB7) . . . - Aug 79 £8:90
SWANEE WHISTLER (ZB8) .. . e . . Aug79 £3°50
TRAILER FLASHER UNIT (ZB9) .. . . AugT® £300
TOUCH-ON PILOT LIGHT LESS CASE (ZB 10) . . Aug79 £1'70
SEE LIST (ZB 34)
QUIZ REFERENCE (ZB12) e . . . . Aug79 £4'50
SOLDERING IRON BIT SAVER (28 13) . .o dulym® £7-00
CONFERENCE TIMER INCLUDES 1 EXT UNIT (ZBM) .. July7® 23800
VOLTAGE SPLITTER (ZB1S) . . . Jduly79 £3:28
SEE LIST (ZB3%)
DARKROOM TIMER (ZB 17) . . oo . .o July 79 £2'50
TREMOLO UNIT (ZB 18) o . . . . .. June79  £10-00
ELECTRONIC CANARY (ZB 19) . e . e .. June79 £4°50
METAL LOCATOR (ZB20) .. . .. . . .. June79 £10-00
METER AMPLIFIER (ZB21) .. .. . . o0 .+ dJune?8 £3-50
QUAD SIMULATOR (ZB22) .. . . . . +. June79 £8°00
INTRUDER ALARM (ZB23) .. . . 00 . .. May78 £23-00
ELECTRONIC DICE (ZB24) .. e . . .« May?8 £13'50
SHORT WAVE CONVERTER (2825) . o0 . .« May7® £13'78
SHAVER INVERTER (zB28) .. o0 . . .o Aprit?®  £12:00
TOUCH BLEEPER (2B 27) . 5o . . . April 79 £3'28
CHOKE WARNING DEVICE (ZB 28) .. Aprll 79 £7-50
SEE LIST (ZB 38)..
POWER SUPPLY (ZB 30) . . i . 50 . Feb 79 £27-60
SEE LIST (2B 37)
LIGHTS REMINDER FOR CAR (2B 32) Jan 79

Afl above kits include parts as described ln ntlelo. i. a. vmllnud ar p.¢c. bo.d
l.c. sockets, connecting wire etc.

TEACH-IN '30
New to electronics, then start at the beginning. All electronic
components for construction of Tutor Deck and Teach-in experi-
ments during the first six parts of the series. Lists A and B £18-50.
ALL PRICES INCLUDE V.A.T.

BARCLAY/VISA/ACCESS CARDS ACCEPTED.
MINIMUM TELEPHONE ORDERS £5-00.

T. POWELL

36 ST. PAUL'S ROAD, LONDON N.t 01-226-1409
SHOP HOURS: MON-FRI 9 a.m.-5.30 p.m,, SATURDAY 9 2.m.—4.30 p.m.

struments—bal! & paddie, tennis, hockey, soccer, squash, practice,
orid ball, basket ball. Inctudes data £1-00

. TELEVISION GAMES CHIP (colour) AY3-8550 ball & paddle,
tennis, soccer, squash, Includes data

1. TELEVISION GAMES CHIP (colour) AY3-8600 by General In- I

3. ZENER DIODE PACK—13 assorted high & |low wattage zeners— = |
mizxed voitages £1 00

4. 20 ASSORTED TRANSISTORS —no junk—all working branded
—plastic and metal cans £1 oo

[

. DIODES—20 assorted. May include signal, planar germanium |
rectifiers £1 ool:

. RESISTORS—our giant pack, minimum guarter kilo, of assorted '
resistors—all types £1 00

7. TERRIFIC VALUE—our capacitor packs (100 approx.) may include r|

discs. mylars, electrolytics, poiyester

§. § ASSORTED POTENTIOMETERS AND PRESETS—carbon,
wirewound. rectilinear, etc £1 oo

[ X 7' WATT AMPLIFI!R KITS by hmoul maker includes PCB,

all instr of original price, to
clear £6 50

10. PRE-AMPLIFIER KIT (suits above or W.H.Y.) with all metaiwork
excellent appearance. Sacrifice @ oo

-
-

. GUITAR PRE-AMP KIT (suits 70W amp or W.H.Y.) atl metal-
work, etc, Sacrifice @ £5 50 ,

FREE All orders over £10 get a free junk box filler pack. Lots of useful
i FREE| |

(my order is over £10) J__]

ONLY PACKS 1—$ INCLUSIVE AVAILABLE FOR EXPORT.
Prices include V.A.T. POSTAGE 4p but free if you order £5°0r over.

To: (Your name and address)

Please print clearly and give your postcode.
Cut out whole advertisement and post with cheque, postal order or cash to:

ARROW ELEGTRONIGS LTD

LEADER HOUSE, COPTFOLD ROAD, BRENTWOOD, ESSEX CM14 4BN
OR you may colloct at our shop (open o-s Mon.-Sat, CIond PM Thursday)

842

ANNDUNCING
A NEW SET
DF BASIC
JELECTRONICS

This 5 volume set contains over 500 pages.
Bound in stiff linen. Cover size 8%in x 5in.
N Price £8.00 per set (we pay the postage).

Book 1. Introducing Electronics Book 4. Meters/Voltage-dividers
Book 2. Resistors/Capacitors Book 5. Transistor Project Circuitry
Book 3. Inductors/Diodes

The manuals are unquestionaby the finest and most up-to-date available
and represent exceptional value,

This series has been written in a fascinating, absorbing and exciting
way, providing an approach to acquiring knowledge that is a very
enjoyable experience. Suitable for industrial trainees, City and Guilds
students, DIY enthusiasts and readers of electronic journals.

Each part explains electronics in an easy-to-follow way, and contains
numerous diagrams and half tone blocks with construction details and
circuit diagrams for making the following transistor projects: Lamp
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm,
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch,
Light and Water-operated Switches, Pressure-operated Switches, Light
meter, Radio Thermomaeter, ice Alarm,

o>

Order now: BY ] N o
Sairay Book Company £ OUIR 100% GUARANTEE |
60 Hayes Hill Should you decide t0 return the sat after 10 days exam- £
Bromiey rmion, vouv momy will be nlundod bv ulum ol post
BR2 7HP : s -

I Amountenciosed: £ - B ]
= Name: L :
| Address: S — |
1 eerz |

ST T I I I I T Irrrrrrrrrr 1
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IT'S FREE

This newsletter brings advance information of new lines,
specia ps and *‘too f adv " items. We call it
"‘Advance Advertising News”, Whenever you want a copy
Just send a S.A.E. of the subscription rate of £1-50 for 12
issues, which is just about what it cosfs us to address the
envelope and post them d class.

SPECIAL NOTES: T| gn after the amount shows
the amount of V.A.T. The po: @ is based upon the amount
the article costa to send if the same article forms part of &
larger parcel. Would your order be less than £6-00 however,

you mi send an additional 50p to offset packing and other

expenses.

IMPORTANT NOTES:

1. In our Jul{_IAuo let db
heater kit. The heading for this should h: ad:

not 500 watts, and don't forget you can

over £4 by ordering this during September.

2. In some adverfisements the Delta siren/bleeper was
specified as suitable for A.C. only, it will however work
from 6-12 voits D.C. or 12-24 volts A.C.

12v SUBMERSIBLE PUMP

Just join it to your car battery, drop it into the liquid to be

moved and up it co no messing about, no priming, etc.

Suitable for wat fin and any non-explosive, non.

if you are a camper, make you

r. Price £6 + 90p. A free gift, first 100 purchasers
will get tap with bullt-in switch and lengih of plastic tubing.
PRECISI&N RESISTORS

enables us to offer aimost a complete
| film precision resistors, 1% tolerance.
tart at 5 r and go right through to 976 k. Most values
lable in § watt and § watt rating. Price 28p + 3ip
or + ch where supplied
ue, 13p + 2}{p each not less than

100 of a valu

o.
THIS MONTH'S ELECTRICAL SNIP
Parcel of M.E.M. White flush 13 amp sockets, switches,
etc. Total retail value over £56 + vat for only £28 + £4-29.
You get 10 double 13 amp sockets and 6 single 13 amp S
sockets with neons, 14 power (20 amp dpt switches and
spurs some with neons), 20 single ganged one-way, two-
way and intermediate switches, and super free gift (worth £3),
If not collecting please add

£2.

M.EM. WHITE FLUSH SOCKETS, ETC.
We have picked out the popular items for the snip parcel
described above but a list of the other parts fable is as
follows (makers list Nos.): 220, 224, 240, 242, 244, 711, 712,
813, 1000, 1005, 1010, 1011, 1020, 1021, 1022, 1024, 1028, 1033,
1400, 1400 WH, 1401 WH, 1402, 1402 WH, 1403, 1403 WH,
1404, 1404 WH, 1405, 1405 WR, 1407, 2025, 7092. Electricians
and Contractors using these accessories should send for
our M.E.M. Electrical List where prices and quantity dis-
counts wili be quoted,
VARI-CAP T.V. PUSH BUTTON TUNER
W, German make but fitted to several popular colour T.V.'s,
makers Ref. No. 2357 0076, This has 6 push buttons, each of
which is in effect a muiti turn pot, total resistance is 15k.
The buttons are black with chrome metai tops. Price £1 +
‘S'p. post 25p. Good quantity available st usual discount
rates.
MULT! TURN POT WITH KNOB
100k lin, 20 turn used In many T.V. receivers, makers ref.
7802 412-00051. Suitable for fine control of resistence in
general circuitry. Price 40p + 6p.

IPLEXER

A fortunate purch

ic moulding size 21 x 13“. We are able to offer
uch a iow price that they can be used as T.V. aetia!
sockets only. Price 10 for £1 + 15p.

TRANSDUCERS

As used remote control T.V. receivers. Price £1-50 4 220.
BURGLAR ALARM

Mains new circuit

this is simpie to install
free on req

MULLARD UNILEX

A mains operated 4 + 4 sterec

aylh'm. Rated one of the
nes

won:

derful giftfor aimost anyone in
easy - to - assemble modular
form and complete with a pair
of speakers this should sell at
about£38-—but due to a special
butk-buy and as an incentive
for you to buy this month we &
ofter the system complete at &
only £18 inciuding VAT and

postage.

({(

HEAVY DUTY 3 CORE APPLIANCES LEAD

15 amp wire 6ft. long, conventional yeliow green, brown and

blue cores, grey PVC out repared ends, this flex normally

sells at 30p per metre. 10 e for £2-58 4+ 49p. Post £1-59,

E.H.T. MAINS TRANSFORMER

Outout voltage 4-Skv 3mA.. These transformers are ex unused

P.S.U.’s. Price £2 + lp.fout

LOUD SPEAKER GRIL|

Good quality rigid plastic, ideal for use in car or home
L Two sizes Hable: 12* x 12%, price

TSp » 13p, 18% x 18%, £1-50 + 23p.

¢ DIGIT COUNTER—RESETTABLE

Coil voltage 48 D.C. or 115v A.C., current 100mA approx.

Price £1-95 + Mp.

10 DIGIT SWITCH PAD

Made we believe for G.P.O. push button telephones, each

button 2 pole switch which returns automat lly,

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives
really amazing resuits. You will
receive an amazing assortment of
stations over the 10, 25, 20, 31 metre
bands. Kit contains chassis front
panel and all the parts £2- 3%—crystal
earphone &Sp including VAT and
postage.

RADIO STETHOSCOPE

Easiest way to fauit find, traces, signal

from aerlal to a speaker, when signal

stops you've found the fault. Use it on,

Radio, TV, amplifier, anything. Kit

comprises transistors and parts In-

ilud.l.ng probe tube and twin stetho-set
’m

WINDSCREEN
WIPER CONTROL

Vary speed of your wiper to suit
conditions. All parts and instruc-
tions to make £4-25.

DRILL CONTROLLER

Electronically changes speed
from approximately 10 revs to
maximum. Full power at all
apeeds by finger-tip con
Kit Includes al! parts, c

everything and full instructions,

CONTROL
DRILL

SOUND TO LIGHT UNIT

Will proved circuit flashes up to 750 watts of lamps.
[+ lete kit includ. C.P. mains Input leads, all parts

and trouble free. Price list and di
ARMY 4§ SETS

As made for and used in the Second World War, we have a
few of th In mint condition, complete with carrying
satchels, headphones, throat mikes and instruction cards.
In unopened boxes. Price £30 + £4-50. Post £2.

MUSIC CENTRE COVER

Size 20” x 133" x 4%, Clear plastic £3 50 + $2p, carriage
and special packing £2.

25 AMP D.C. METERS

Flush panel mounting, wide angle, extra long, 320° scaie
made for G.P.O. Really b instrument, bn_rlnld new in

8.
and very neat plastic case £4-95.

o
panel size 2§“ x 3} x 1}”, push buttons with clear plasti:
protected digits 0-9. Price £1-95 + 30p.
MAINS BLOWER
Real bargain this month is a blower made by Smiths, the
mains motor is let right into the turbuiator and takes up the
mlsl'r:um'oi lgllc'o‘.*gvozf’nlgl ;leo of n'ngowor Isaa7' x 2%
an e air outief x2§". Price only £2-50+33p+p & p 50p.
DIAL INDICATOR prearp
As used in tool making and other precision measuring
the f ohn Bull ty shows differ-
ences of -0lmm. A beautifully made precision instrument,
price in most tool shops would be £12-£15, Price £8 + £1-20
WATERPRDOF SWITCH
ideal for greenhouse or outdoor, plastic body. Price $0p + 9p.
gll”}l‘l"l‘"f" $”, 4 ohm. Price £1 12p
iplical size 7{” x 87, 4 ohm. Price £1-50+12p, post 20p+2p.
7 SEGMENT DIGITAL DISPLAY R
TiL 302, |.e.d. com. anode—character size 4” approx. Price
£4-18 + 16p.
USEFUL BREAKDOWN UNIT
We do not normally offer second hand equipment for breaking
down but this particular item contains so many useful pieces
that we have decided to break our rule. The unit is in fact a
pocket “bleeper’” in a most useful case, size about 21
wide by }” thick by ${” deep, ideal size to fit into the top
jacket pocket. Case comes apart by undoing two screws,
inside is printed circuit board upon which are mounted a
loud ker, thre harg: e nicads diac
type 150—4 ferrite potted coils, three of which are tunable,
4% ferrite rod. Mercury tiit switch on when case is upright,
4 electrolytic condensors, one micro switch, 8 transisfors
ail with usable length leads, 4 polystyrene capacitors, 2 pin
plug for charging batteries with ing and i
mately 4 diodes and app 30 various i and
resistors, most of the resistors being } watt type, truly a
very useful unit althoug dhand, stil! in r
condition. Price £1-50 + 22p,
25 WATT SPEAKERS
Comprising 8” woofer and 3” tweeter with crossover and
terminal connection pan all mounted In good quality
non-resonant cabinet. The: are extremely good quality
omparable with thoae sellin t twice the price.
[o] size approx. 20° high, 10}” wide and 8}~ deep, heavy
cabinet made of thick blockboard. Price £25 + £3'78 the
pair, well worth your coming to collect, but If you cannot
collect they are still worth this £8 extra for carriage.
TWIN PADDED FLEX
§ amp ideal for some electric irons and applisnces that
rPoqu'ln very flexible lead, 10 metre lengths, Price £1 + 15p.
08| .
ROD THERMOSTAT
Suitable for high temperatures up to S50°F, This is adjustable
either at the head or remotely by a ength of flexibie drive.
Price £2:50 + 38p.
DRY FILM LUBRICANT
tn aerosol can for easy application and for putting lubricant
into places where the normal oil-can oannot reach. Offered
at about halt the original list price. + 7p per can (8 oz)
glr 12 cLaira for £4 + 80p, post £1-50. The lubricant is 1.C.I.
uon .

CASSETTE OUTFITS

Complete mechanisms with record/pfayback and ersse

heads—all electroni and speaker £9:75 post and VAT
:ald. Note these are all cased up ready to use but case may
e il tete, S od

or broken.

original cartons. Limited quantity only so no

Price £8 4 £1:20. (Loss than half maker’s price.)

BIG BLOWER

Driven by 1/10 H.P. mains motor but compact and quiet

running. This is ideal for air di fum ion,

nd many other applications. Overail size
Out| 01~ x 43*. Price £15 + £2-28,
thi argest of our 'Snail’ shaped

er ones right down to 10 watt motors

a8 2% x 2%, in fact we can cover almost

and welcome your enquiries. Prices are

from £3 complete with motor.

DOLLS HOUSE SWITCH

Time is fast anproaching when you ma:

VARICAP POCKET RECEIVER
CHASER DISPLAY

To quickly receive parts for these and other E.E. projects, send
the approximate cost as shown. Any cash adjustment can
be made later,

hinking of making
ften a b

toys. S surface mounﬂng
and this is why we are now offering this p c bodied rotary
z::l;c.h+ able for low voltage applications. Price 10 for

22p.
CASSET‘IPE STORAGE CASE
With dust cover, holds 5 cassettes and comes complete
with clip for joining to another, 30 you can make up in lengths
a suit you‘r‘usl.l. Price 38p + Tip + $8p post or ten for £ +

3

08t .
PHONE ANSWERING MACHINES

al purpo
but so far as we can se:
in good working orde:

em but gu

ot te:

MINI-MULTI! TESTER

Amazing. deluxe pocket size
col | t

V3 Ml WITCH

Popular switch with 10 amp 250 volt changeover contacts,
Price £15 per 100, or £140 per 1000 + VAT, Ditto with 15 amp
changeover contacts £20 per 100 or £198 per 1000,
ASSORTED MICROSWITCHES

10 different small, medium and large sizes to suit most pro-
Jects and repair jobs. Price £1-8¢ + 22p. If this pack does
not contain the one you want, give us a ring, we may heve it.
PUSH SWITCHES

That really stand out, its large dished knob aiso makes this
extra easy to operate, sprung to return to normal when -
sure ls removed. 10 amp 250 voit changeover contacts. Type1,
;&’&“&ﬁ 6p. Type 2,2 c/o88p + 9p. Type 3,3 c/o 80p + 12p.

Light Tracer and Strobe for disco’s or parties. 2 running
light patterns and a strobe. Was described with full con-
structional details in September Everyday Electronics. Our
price for complete kit including case £14 + £2-10.

RING LOADED ROCKER 8
Made originally for car dash. This
to 10 amps. Price 25p + 4p.

OP PANEL SWITCH

Arco made. This is a handsome switch, it has a long flat-
ended toggle, black and chrome finish. Rated 2 amps at
250 volts and doubie-pole on/off. Price 40p + 6p.
PUSH BUTTON SWITCH

a simple on/off for up

Suitable mains, audio or RF. Each switch rated at 250 voits

jewelied bearings—1000 opv—
mirrored sc
11 instant ranges measure:—

DC volts 10, 50, 250, 1000

AC volts 10, 50, 250, 1000

DC amps 0-1mA and 0-100 mA
c:ntlnuny and resistance 0-150K
[

e with ln-uln‘od‘rrobu.
s, battery, circuit diagram
and Instructions.

Unbetisvable value only £6-58 + 50p post and Insurance.

d arani
to replace any part of the machine should it be missi "]

faulty, providing we
Prices for the machin
very good condition £15-5¢ + £2-25, and G
top grade machines and are our very bes!
-+ £3 each, but there is likely to be o
To these prices must be added £2-50 to cover carriage.
Mains Power Pack in Plastic Case for Telephone
Answering Machine. Price £4-50 + 63p. Post Sop.
POT CORES
We now have good stocks of Ferrite :ol cores. These are
ox and the bobbin and have
been opened ready to use.

which are
most perfect
month's wait.

Oiameter Thicknesa Price
FX 2243 4:8cm 30cem T8p + 12p
FX 2242 3Scm 2:3cm 6p + 9p } perpalr
1:6cm Sp + p

FX 2240 2:8 cm
COMPONENT BOARD 421
Again from unused equipment, major items on these are
two power sillcon transistors, Motor Rola Ref. SJ
mounted on a heat sink with mica insulators, also behind the
panel are two power rectifiers ST NS 1008, Price Mp + Op.

FREE Amps ranges kit enable you to read DC current from

i 3rd (white push
; 4th (white push button)
opens one circuit. Note: All depressed buttons remain
down until cleared by the Sth (red button). Further note:
it is & relatively easy job to alter the position of the tags,
thus making the switches suit your circuit. Fitted with 3
white, 1 red and 1 black button. Price 78p + 11p.
COMBINATION SWITCH
This comprises 12 mini h micro
lolned In banks of 3 and mounted on frame with four digital
numbered thumb wheels and a removabie lever for locking
the thumb wheel, the thumb whee! operates 3 banks. Over
4,000 b are by re-wiring the switch
connections underneath lhoun.-ndn ,more variations are

15 -'r:\pkl. 13t {(black push buﬂonlclou- 2 circuits; 2nd (white
us

tes one ch

0-10 amps, directly on the 0-10 scale. it's free if you
qul%kll‘bu“tll you aiready own a mini tester and would like one
sen -80.

TERMS: Cash with order—but orders under £6 must add
S8p to offset packing, etc.

BULK ENQUIRIES INVITED, PHONE: 01-888 1833,
ACCESS & BARCLAYCARD ACCEPTED

J. BULL (ELECTRICAL) LTD

(Dept. E.E.), 103 TAMWORTH RD.,
CROYDON CR8 1SG

If you are maki which should not be
d on identatly or without authority, then this is a
switch to consider. It can be used as a coding awitch for
many other operations. Very neat and compact, measuring
approx. 4* x 13 and 1{* deep. Price £1-78 + 28p.
BALANCE ARMATURE INSERTS
600 ohm impedance, use as either speaker or mike. Price

’2 + 'gp.

PHOTO TRANSISTOR

First class maker, will respond to light or infra-red. $ for
€1 +1 100 for £15 + £2:29. 1000 for £125 + £18:73.
CONTACT STAT

This is a skeleton thermostat with control knob calibrated
90°F-190°F. Put it Into a box and you have calibrated wall
stat or fix its flat base in close contact with the item to be
controlied, for instance, bolt it to the casing of an slectric
motor, heat sink of semi conductor or other device which
must not be allowed to overheat or strap it to a water tan
otc., etc. The switch will make and breek 15 amps at norma
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DISPLAY LIGHTING KITS LEDS DISPLA TRIACS
Each unit has 4 channels (rated at IKW at 240V 0-1” Red 9p | DL727 0-5” 2-digit CA £1-25 400V Plastic Case (Texas)
per channel) which switch lamps to provide 0-2” DL304/307 (pin compatible A 49p 16A 90p
sequencing effects, controlled manually or by Red 9 . L704/707)0-3" C BA 57p 20A 165p
an optional opto-isolated audio input. Green 12p with DL704/7 ), C Re.d 12A T0p 25A 190p
DLi000K Yellow 12p | 70P DLB47 CA/DLESO (pin EAEhictier 80p
This kit features a bi-directional sequence, speed Square Red | compatible with DL747/750) 8A isolated tab 82p
of sequence and frequency of direction change 5 2-5 X 0-8” CA/CC £1-80 Diac
being variable by means of potentiometers. In- 9mm  20p
corporates master dimming control. £§4-60 LIQUID CRYSTAL
DLZ1000K SPECIAL OFFER DISPLAY
A lower cost version of the above, featuring 25 off 0-2” LEDS | 34 d'xl! 40 pin dil £8-10
undirectional channel sequence with speed Red £1-50 ‘A T e S Switches any appll-
variable by means of a preset pot. Outputs Green £2-00 | *SPECIAL® IL74 Opto Iso- - = v ance up to IKW
switched only at mains zero crossing points Yellow £2-00 1 lator 45p. o and off at preset
to reduce radio interference to minimum. £8-00 times once per day.
Optional Opto Input (DLAD 60p RESISTORS SPECIAL OFFERS ll(;gocﬁnc:aigssz AYE-SD-
gL
W 22 ohm {0M EI2 2N38{19—Set 20p display, mainssupply,
Series TIS 43—V|T 25p - display drivers,
Packo'lO(onevalue)lOp TIC 106 4A/400B 30p A, T switches, LEDs,
10 Packs 80p | EC4182L  10forS0p | 4 e T triac, PCBs & full
: - instructions.
CT 000K Basic Kit £14-90
B e CT 1000KB with whue box (56 x 131 x 7Imm) £17-40
DLI1000K DLZI0OK

Ready buift £22-5

DIGITAL YOLTMETER/
THERMOMETER KIT

LIGHTING CONTROL KITS

Directly replace conventional light switches and
control up to 300W of lighting. No mains re-

wiring. Insulated touchplates. Easy to follow 555 Timer 2lp Based on the ICL7106. This Kit contains a PCB re-
instructions. 741 Op. Amp 18p sistors, presets, cap-
TD300K TOUCHDIMMER. Single touchplate with AY-5-1224 Clock £2-60 acitors, diodes, IC
alternate action. Brief touch switches lamp on and AY-5-1230 Clock/Timer £4-50 and 0-5” liquid cry-
off, longer touch dims or brightens lamp. Neon AY-5-1232 Clock; Timer £4-50 stal display.
Iamp helps find the switch in the dark £6-50 1CL7106 D.V.M. (LCD Drive) £7-50 Components are
TDE/K Extension kit for TD300K for 2-way TDAI1024 Zero Voltage Switch £1-20 also  included to
switching etc £1-50 LMI0C Op. Amp. |- IV27U £2-99 enable the basic DV
TSDJOOK—TOUCHSWITCH & DIMMER. Single LM391| Thermometer £1-00 kit to be modified to
touchplate, small knob controls brightness £5-50 LM3914 Dot/bar Driver £2-60 a Digital Thermo-
TS300K~-ON/OFF TOUCHSWITCH. Two touch- MMS57160 (stac) Timer £5-95 meter, using a single
plates £4-30 $566B Touchdimmer £2-60 diode as the sensor.
TSAJOOK—AUTOMATIC Smgle touchplate. Time $9263 Touchswitch £4-85 Requires a 3mA 9V
delay variable 2 secs. to 34 mins. £4-30 ZNI1034E Timer £1-80 supply (PP3 battery)
LD300K—LIGHTDIMMER KIT £2-90 All ICs supplied with data and circuit. £20-75.

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD YAT AT CURRENT RATE TO ABOVE PRICES PLUS 30p P&P. MAIL

ORDER—CALLERS WELCOME BY APPOINTMENT.

ety 106 STUDLEY GRANGE ROAD m
LONDON W7 2LX. TEL. 01-579 9794

. TK Electronics

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the technicat knowledge that is so essential (0 your success:
knowledge that will enabje you 10 take advantage of the many opportunities
open 10 you. Study In your own home. in your own time and at your own
pace and if you arc studying for an examination ICS guarantee coaching
until you are 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

Build your own ‘EASY DICE’ from the 5 intergrated
circuits and full components supplied, including box
and descriptive instructions. \ @,

Complete ,’ PCB.

Layout

Diploma Courses:

Colour TV Servicing

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

and Contracting

All you need is a soldering iron
TWO DICE FACES TOUCH CONTROL

a *Self Assemble Dice
b *Ready built Dice

£3.95
£4.75 UNCL. P+P)

POST OR PHONE TODAY FOR FREE BOOKLET

f ]
Tel Necs please state amount required in appropriate box|a ]b ‘

= I[:S Tk linteenatioral Gorrecsondahice = Order now from  Fringewood Elec_t’romcs Ltd
- Schools i 1 Hatton Court ipswich Suffotk 0473-2101b1
B Deor P268 Interiext House. London [ | Amount enclosed £

ol i o

g Name = Address

B Address [

2 .
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our ORDER-RING line,

V.A.T.Inclusive prices. Export Customers deduct 2%. Postage and Packing ZSr.
Trade and Exportinquiries most Welcome. Hours 9.00am-5.00pm. Now available
ust phone your order through with your Access or
Barclaycard number and providing the order is received by 3.00pm the com-
ponents will be despatched the same day (min tel order £5-00).

your soundest connection in the world of components
Dept EE1, 56 Fortis Green Road, Muswell Hill, London N103HN., Tel: 01-883 3705
The items shown in this advert are just a small selection taken from our new 78/79
Catalogue which is now available. it contains everything from Resistors to the 1atest
in Microprocessors. Don't delay order your copy today
The price is only 4¢p (inc. 45p vouchers).
Just a small selection from our vast stock, Ring to check current stock levels.
TRANSISTORS AMPLIFIER KIT | INTEGRATED
| [ CIRCUITS
AC 126 . 22p 158 (7 watts) 387
127 g % 22p | 75X (10 watts) 80 | ;:; . . e B g:
128 .. . :9 i LMaoj,AN S ie
176 @ . P LM30 1p
187 e .. 22p VEROBOARD) : LM308 1Sp
187K 7p | Sizelns. 0-1 dec | LM324 s5p
188 .. .. 22p | 2x1 _ .. .. f2p |LM38O .. 99p
'y 25 x 375 .. 4sp | LM3s1 177
188K .. et pliLISYS S sv i i . s2p | LM3900 ¢7p
AD 140 - .. 10 | 375 x 3-715 52p ME‘:“O 11-::
. . ‘18 5 P )
:: ::: :1‘77>' ";5000 1~s:; TBASL%AS '997;;
e B o200 | 3
162 g g, 430 | ITIX SIS 5 268 | TDA2020 . .. 358
AF 116 " .. 35p | Pin Insertion tool.. :ln ZN414 - .. 92
17 zo 35p | Spot Face Cutter .. 84p
124 = .. 83p | VeroPins .. 42pper100 | TOGGLE SWITCHES
139 e |sPsST. .. .. 32
gt S D.PD.T. .. .. 43
28 ew - 270 POTENTIOMETERS Sub Min
239 oo .. 48p Log or Lin LiS ggg; 3 6 ::p
BC 107 o .. f1op | EO9OF o o @ o P
| Dual Log or Lin L/S Nn D.P.D.T. .. 720
108 .. .. 160 | puaiLogW/S .. 128
109 19 | Log or Lin W/S 72p | PUSH SWITCHES
17 :° PushtoMake .. 16p
::g ’: VERO BOXES | Pushto Brake .. 22p
157 12p | Type No. 2523E (B SUIDE
158 13p 1798K 5:09 | Standard D.P.D.T. 17p
169C 12p | G. Range 2672A s.88 | Min D.P.D.T. .. 17p
BF 178 o fenis 1240 | ROCKER
g9 30 | prastic 2514F 198 | Ministure .. .. 22p
180 23p 2.27 |
2516G g | N
181 32p 2518H .. 253 | b1
184 % 24p 25204 .. 207 | Pins Plug Socket
185 . 24p | 2522K 352 . 15 10
194 N B ﬂp Series 2 Casebox | 3 B o« 15 10
195 .. 13p 2037 e . 39 4 32 o 16 10
196 o 13p 20688 .. 524 | 5(180°) Boas ] 1
197 .. 13p 2073 7-08 | 5(240°) .o 15 10

DOOR TUNES £17 §3 | VAT
Waddngton's Videomesier anncunce 2 doorbell that doesn’t
g0 Brirnggg. OmgDong or Bazm testead nt plavs 24
drtferent ciassicat and papular tunes. it wiil play the tune
you select for pour mood, m: Season O he visTor you are
expecing to call Ogor 1 fy great fun and a
wonderful e breaker, hu\ 15 also mv funcignally and
beaunfulty designed to enhance yow home There s
something for Chnsimas, somethmg for your continental
wstors of yous relations fom the states, and even
something for the Queen Door tunes & easy 10 msialt and
has separate controts for volume, 10ne and tempo

PROGRAMMABLE £29-50 + VAT.
COLOUR CARTRIDGE T.V. GAME.

The TV ganwe can be compared 10 an udin cassette deck
and s programmed 10 play a muhiude of ditferent games
n COLDUR, using various plug-m canndges. At leng last a
TV game is avarlable which will keep pace with improving
technology by allowsng you 10 extend your hbrary of games
with the purchase of addmonal canridges as new games
ae developed. Each carndge contans up to ten different
action games and the hirst canndge contaning ten sports
games s included free with the console Othes cartndges
are currently avadeble 1o enable you 10 play such games as
Grand Prix Motor Racing, Super Wipeout and Stunt Rider
Further cantidges are 10 be released later this year,
ndudng Tank Battie, Humt the Sub and Targer The
console comes complete with two femovabie joystick
player conirols to enable you 1o move in all four directrons
{up:down/nghtiefd and buiit o these wystick controls are
bak serve and target hre buttons. Other features mclude
several dithcuity option swrches, automatic on screen
dgral scoruig and colour codng on scores end balls
Lifelike sounds are transmated thiough the TV's speaker
smmudating u\e actual game being ptaved

Manuf by " and
quaranteed for gne year

STAR CHESS - £§5-09 + VAT
PLAY CHESS AGAINST YOUR PARTNER.

usmg your own TV 10 drspiay the board and pieces Star
Chess is 8 new absorbing game for two players, which wil
nierest and excrte all ages The unit plugs 1nto the Jaenal
socket of your TV set and displays the board and preces in
full colour lor tlack and whitel on your TV screen Based on
the moves of chess. It adds even more exctement and
wierest v the game. For those who have never played,
Star Chess 15 a novel miroduction to the classic game of
chess For the experienced chess piayer, there are whole
new d of unprediciabity and chance added o

of Value Added Tax.

Unless otherwise shown,
advertisements are inclusive of VAT.

For your Guidance
Value Added Tax

all prices in

Where prices are exclusive, readers should
ensure that they have added the correct
amount of VAT before ordering.

Export orders are not subject to the addition

OHIO SCIENTIFIC Superboard I
assembled 8K basic 4K ram £188 + vat,
SINCLAIR PRODUCTS New 10MH:
scope £148. pfm200 £52-§9, case £3 40,
adaptor £3-40, connector kit £11-27.
Microvision tv £91, adaptor £6°88. pdm35
£29-76, sdaptor £3-40, case £3-40. dm350
£71-82, dmaS0 £102:17, dm235 £52 65,
rechargeable batts. £7-99, adaptor £3-94,
case £9. Enterprise prog calculator +
accessories £23-27,

COMPUTER GAMES chess challenger 7
£84. Star Chess £62. Voice challenger
£239. Chess champion 6 £49 95, Atari video
computer £147. Cartridges £14-32,
COMPONENTS 1N4143 0-9p. 1N4002
3:1p. 741. 16p. be182, be184, be212, be214,
beS48 Sp. Resistors 4W 5% E12 10R to
10M 1p, 0-8p for 504 of one value. 16V
electrolytics - 5,1,2,5,10,22mf Sp, 100mi 6p,
1000mf 10p. 1 1b FeCi £1 30. Daio pen 84p.
40 sq ins pcb 66p. Polystyrene capacitors
E12 63V 10 to 1000pf 3p, 1n2 to 10n 4p.
Ceramic capacitors 50V E6 22pf to 47n
2p. Zenors 400mW E24 2v1 to 33v 7Tp.
Preset pots submin 0-1W 100 to 4M7 6p.
TV GAMES AY-3-8500 + kit £9:53.
Rifle kit £5:27. AY-3-8600 + kit £17-28.
S':liml c;cle chip + kit £16:72. AY-3-8603
chip £

TRANSFORMERS 6.0-6V 100ma 76p,
1§a £2:60. 9-0-9V 75ma 76p, 1a £2-22,

2a £2°89. 12-0-12V 100ma 92p, 12 £2'7!
1C AUDIO AMPS wlth pcb. JC12 OW
£2:08. JC20 10W £3°¢
BATTERY ELIMINATORS 3-way type
6/74/9v 300ma £3-14. 100ma radio type with
press-studs 9v £3:57, 94+9v £4-79. Car
convertor 12v Input, output 4}/6/T73/9v
8C0ma £2°56.
BATTERY ELIMINATOR KITS 100ma
radlo types with press-studs 4jv £1-49,
Bv £| 49, 9v £1:49, 43+4}v £1:92, 646v
9+9v £1.92. Stabilized 8- way
types 3[4{, ’7{/9[12I|5I|8v 100ma £2-50,
bllized power kits 2-18v
100ma EZ 98 130v 1A £5:95, 1-30v 2A
£11-24, 12v car convertor 6/74/9v 1A £1-35.
T-DEC _AND CSC BREADBOARDS
s-dec £3:79, t-dec £4'59, u-deca £489,
u-decb £7-16, 16 dil adaptor £2-31, expdb
£2:64, exp300 £6-61, expld50 £3°62, exp325
£1-84.
BI-PAK

AUDIO MODULES 5450

Ma60 £36-23.

SWANLEY ELECTRONICS
Dept. EE, 32 Goldsel Rd., Swanley,Kent.
Post 30p extra. Prices Include VAT
unless stated. Official and overseas orders
welcome. Lists 24p post free.

the strategy of the game Not only can pieces be taken in
conventional chess type moves. but eath pece cen also
exchange rocket fire with s opponents. The wunit comes
complete with 3 free 18V mans adapror, full mswuchons
and twelve months guarantee

CHESS CHALLENGER 7 - £8S - 6S 4 VAT.
PLAY CHESS AGAINST THE COMPUTER.

The styksh. compact, poriable console can be set 1o play at
seven different ievels of ateiny trom beginner 10 expen
ncludng "Mate o two” and “Chess by mal™ The computer
will only make responses which abey mternanonal chess
fules Casthng, on passant, and promating a pawn are al
mcluded as pen of the computer's programme h &
posside 10 enter any given probiem from magaznes of
newspapers or afternatvely estabbsh your own board
position and watch the computer react. The posaions of at
pieces can be veriied by using the computor memory recath
button

Pnce mcludes unt wih wood gramed housing. and
Staunton design chess pieces Compuier plavs black o
white and aganst aset and comes compleie vath 2 mans
adaptor and 17 months guarantee

OTHER CHESS COMPUTERS IN OUR RANGE INCLUDE

CHESS CHAMPION-6 LEVELS £47 -394 VAT
?EairCHALLENGER 10 LEVELS £138-70

BORIS MULT| LEVEL TALKING DISPLAY
€163.04 4+ V

CHECKER

2 LEVELS £43-00 4 VAT.
CHALLENGER 4 LEVELS £70.00 + VAT

The draughts computer enables you 10 shargen your skills,
improve youw game, and play whenever you want The
compuier mcorpbrates a sophrshicated, reliable, decision:
making microprocessor as s bram its hgh level of
thinking abiy enables 1 to respond with s best counter
moves like a skiled human oppcnent You can select
offence or defence and change playing Gificuhty devels at
any nme. Positons can be verfied by computer memory
recall Machine does not permut dlegat maves and can solve
set probiems. Computer comes fomgiete with instruchons,
mams adapator and tweive momhs g

24 TUNE DOOR CHIMES

EXIRA CARTRIOGES

ROAD RACE - £B.87 + VAT.

Grand Pux wotor racng wath gear changes. o7 ssh norses
SUPER WIPEQUT -~ £3.17 + VAT.

10 d:terent games of biasting obstacies off the screen
STUNT RIDER - £12.16 + VAT.

Motorcyde speeo trals, jumping obstacies, Jeaping varous
fows of up 10 24 buses etc

NON-PROGRAMMABLE TV GAMES

6 Game — COLOURSCORE Il — £1350 + VAT.
10 Game COLOUR SPORTSWORLD 2250 + VAT.

CHESS COMPUTERS

ELECTRONIC CHESS BOARD TUTOR £17 17
-+ VAT.

A special buk purchase of these amasing chess teaching
machines enables s 1o offer them at only£ | 7-1 7less than
haif recommended retat price. The electronic chess twtor s
a simple battery opessied machwme that can actually teach
anyane 10 pay chess and mprove thewr game nght up to
championship tevel This machne 1S not only for total
beginners bur also for estabhished players wanting to play
better chess Uit comains the electronic chesshoard with
32 chess preces. a 54 page explaratory booklet and a set of
3 progressve programme cards ckiding B begrners
cards, 16 check maie posmons, 9 mimature games ]
openings. 3 end games. 78 chess problems and 2 master
games

DRAUGHTS COMPUTERS

PLAY ORAUGHTSICHECKERS AGAINST THE COMPUTER

L~

FOR FREE BROCHURES — SEND S.A.E

For FREE dusieated brochures and reviews on TV and chess genses please send 8 stanped addressed envelope, and staie
which pariculer games you require informarion on

=9

Catiers welcome a1 yur shop n Welkng ~ demonstrations daly - oper from Sam 5.3Upm Mon Sa1 (San: 1pm Wed:
To order by telephone please quote your name, address and Access/Barciaycard nurmiber
Posiage and Packmg FREE

AJD DIRECT SUPPLIES LIMITED, Dept.EE12 102 Bellegrove Road,
\Welling, Kent DA16 3QD. Tel: 01-303 9145 (Day) 01-650 8652 (Evenings) 9
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For Sale

MULLARD LP1164 AM/FM IF. Modules
guaranteed unused £1-50. P.P. C.W.0.
S.A.E. Lists. Tennex Limited, Stock Road
Industrial Estate, Southend, Essex.

NEW BACK ISSUES of “EVERYDAY
ELECTRONICS”. Available 65p each Post
Free, open PO/Cheque returned if not in
stock, BELL’S TELEVISION SERVICES 190
Kings Road, Harrogate, Yorkshire, Tel:
(0423) 55885.

OFFERS FOR “EVERYDAY ELEC:
TRONICS”. Issues Dec 71; Jan 72; All issues
Mar *72 to Dec ’75. Newport 1.0.W. 527864.

Books and Publications

FREE. World-famous manufacturer’s con-
venient, pocket-sized electronic construction
guide (nearly 200 full-colour jllustrations).
Limited period offer. Send SAE now to
TECHNOCENTRE, 54, Adcott Road, Middles-
brough,

Business Opportunities

IN VIEW of current Government moves to-
wards free enterprise in the sale of tele-
phones and their installation we may be
presented with the largest instant growth
industry opportunity of the decade.

We are the largest reproduction tele-
phone manufacturers and importers in the
U.K. We wish to grasp these opportunities.

You are interested in handling sales and/
or installation of a wide variety of decora-
tive telephones. You wish to grasp these
opportunities,

Please write for details, enclosing 2 x 10p
stamps for a brochure of our telephones
if required, and enclosing relevant details
about yourself which will be held in strict
confidence. Conversation Pieces, 55 Swindon
Road, Cheltenham, Glos. Cheltenham 35707.

Service Sheets

SERVICE SHEETS from 50p and SAE.
Catalogue 25p and SAE. Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

BELL’S TELEVISION SERVICE for service
sheets of Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 190 King's
Rd, Harrogate, N. Yorkshire. Tel: 0423 55885.

Situations Vacant

MONEY FROM YOUR HOBBY!

We are a small colour photographic processing
laboratory and require a part-time engineer/enthusiast
to maintain, service, medify and improve our electronic
and electr h lpr t. Would
suit or part lified enthusiast (preferably
local and with interest In photography). Flexible hours
and negotiable terms. Write or phone for a friendly
chat! Keith Lyons, "Round the Clock Colour
Prints Ltd., 16 Bienheim Terrace, London N.W.8.
Telephone 624 2244 or 286 9289.

846

SMALL ADS

Electronics, Room 2337,

The prepaid rate for classified advertisements
is 20 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £5-00
per single column centimetre (minimum 2-5cm).
All cheques, postal orders, etc., to be made
payable to Everyday Electronics and crossed
“Lloyds Bank Ltd.” Treasury notes should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Classified Advertisement Manager, Everyday
IPC Magazines
Limited, King's Reach Tower, Stamford St.,
London SE1 9LS. (Telephone 01-261 5942).

NOTICE TO
READERS

Whilst prices of goods
shown in classified
advertisements are correct
at the time of closing for
press, readers are advised
to check with the advertiser
both prices and availability
of goods before ordering
from non-current issues
of the magazine.

Record Accessories

STYLI, CARTRIDGES FOR MUSIC CENTRES
&c. FREE List No. 29. For S A.E, includes
Leads, Mikes, Phones, etc. FELSTEAD
ELECTRONICS (EE), LONGLEY LANE,
GATLEY, CHEADLE, CHES SK8 4EE.

Receivers and Components

COMPONENTS AT SILLY PRICES. 1,000
mixed resistors £3-60. SAE lists. W.V.E.2,
Craigo Farm, Tintern, Gwent.

NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state Trans-
;\it:rl-)kmiver Kit. Only £10-70 plus 25p

‘Brain-Freeze' ‘em with a MINI-STROBE
Electronics Kit, pocket-sized ‘lightning flashes’,
vari-speed, for discos and parties. A mere £4-50
Blus ZSK{P. & P. Experiment with a psychedelic

REAM LAB, or pick up faint speech/sounds

with the BIG EAR sound-catcher; ready-made
rl;mgj-ll;unction modules. £5 each plus 25p

LOTS MORE! Send 25p for lists.
Prices include VAT.

BOFFIN PROJECTS

4 CUNLIFFE ROAD, STONELEIGH
EWELL, SURREY. (E.E.)

P.C.B.s Paxolin 10}” x 4}~ 4—£1-30, 12” x 9}~ .
167 x 114~ £1-48. D.S. 10” x 8{” 83p. Fibreglass 12° x
" £1-00. 14" > 67 £1-50. D.8. 10}” x 7~ £1-35.8" x 77
£1-15. Pane! with 40 assorted 74 series I.C.s £1-60.
20 wire ended Neons £1-20. Small 3 Transistor Audio
Amps 3—£1-28. 300 Small Components, Trans, Diodes
£1:68. 7ibs _Assorted Components £3-78. List 18p.
fundable. Post 20p. | add 15p.

_J.W.B. RADIO

t, Sale, Cheshi

M33 INL

QUALITY ELECTRONIC
COMPONENTS AT LOW PRICES

Write or telephone for free pamphlet to

HARRISON BROS. oeer e

P.O. Box 55, Wesltclifl-on-Sea, Essex. SSO 7LQ.
Tel: Southend-on-Sea 32338

TURN YOUR SURPLUS capacitors, tran-
sistors, etc., into cash. Contact COLES-
HAKDING & CO, 103 South Brink, Wisbech,
Cambs, 0945 4188. Immediate settlement.

100 ASSORTED COMPONENTS 115p, 100 re-
sistors 75p, 10 mains neons 50p, 20 micro-
switches 150p, 50 reed switches 200p. Add
25p p&p. DURRANTS, 9 St. Mary’s Street,
Shrewsbury, Salop.

DISCOVER ELECTRONICS. Build forty easy
projects including: Metal Detector; Breath-
alyser; Radios; Stethoscope; Lie Detector;
Touch time-switches; Burglar Alarms, etc.
Circuits, plans all for £1:29 including FREE
circuit board, Mail only, RIDLEY PHOTO/
ELECTRONICS, Box 62, 111 Rockspark
Road, Uckfield, Sussex.

200 COMPONENTS £4 10. Red L.E.D.s 0-125
90p. Lists 15p. Sole (E. E.), 37 Stanley
Street, Ormskirk, Lancs L39 2DH,

Miscellaneous

PRINTED CIRCUITS, Make your own
simply, cheaply and quickly! Golden Foto-
lak Light Sensitive Lacquer—now greatly
improved and very much faster. Aerosol
cans with full instructions. £2-25. De.
veloper 35p. Ferric Chloride S55p. Clear
Acetate sheet for master 14p. Copper-clad
Fibre-glass Board approx. lmm thick £1-70
sq. ft. Post/packing 60p. WHITE HOUSE
ELECTRONICS, P.O. Box 19, Castle Drive,
Penzance, Cornwall.

NORTHERN IRELAND. Buijld your own
Computer. Nascom-1 Microcomputer Kits.
From P & O Computers (N.I), 81 Dublin
Rd, Belfast BT2 7HF. Tel: 22010 evenings.
Donaghmore 312. Belfast 621706.

AERIAL BOOSTERS

Improves weak VHF radio & television

reception.

B45-UHF TV, BIll-VHF RADIO. B11 A-2

metres.

For next to the set fitting.

PRICE £8. S.A.E. FOR LEAFLETS.
ELECTRONIC MAILORDER LTD.

62 Sridge Street
Ramsbottom, Bury, Lancs, BLO 9AG.

THE SCIENTIFIC
WIRE COMPANY

PO Box 3, London E.4.
Reg. OfMce, 22 Coningsby Gardens,

ENAMELLED COPPER WIRE
WG 1 8oz 402

Ib 20z

10-19 2-85 1-48 il -80

20-29 283 1-65 80 70

3-08 175 1-00 78

340 1-98 15 -84

41-43 4-55 2-35 198 1-30

503 3-08 218 1-70

47 8-00 5-00 3:00 1-30

48 15-00 9-00 6:00 3-30
SILVER PLATED COPPER WIRE

14,16, 16 4-50 2:25 1-44 90

422 500 2-83 1-74 1:08

2442 8570 33 2-00 1-22

& 6:67 3:88 2:38 144

Prices include P & P and VAT.
SAE brings ilst of copper & resistance Wires.

Dealer enquiries invited.

RECHARGEABLE

BATTERIES

TRAOE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1-25 tor
Bookiet ''Nickel Cadmium Power' plus catalogue. Write
or call, Sandwell Piant Ltd, 2 Union Driva, Boldmere,
Sutton Coldfield, West Midiands. 021-354 9764. Or see
tmz:n: at TLC, 32 Craven Street, Charing Cross, London
WwWC2

BUILD 25 PROJECTS with our multi-
purpose Kkits, details supplied. Send £15-00
to Major Oak Services, 33 Lillian Avenue,
London W3.

TUNBRIDGE WELLS COMPONENTS,
BALLARD’S, 108 Cammden Road, Tunbridge
Wells, Phone 31803. No lists, enquiries S.A.E,
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The NEW logic/
microprocessor prototype
wire threading system

* Versatile, suitable for all
types of circuit board.

* Fast, economical and efficient
in use.

* Accepted and approved by
leading industrial, research
and educational
establishments.

* Compact, high quality, low
profile finished results.

* |deal for microprocessor
development.

* Designed for all prototype
and pre-release applications.

DRAMATICALLY REDUCES
DEVELOPMENT COSTS

BATTERIES
NO WIRES

ONLY

£32-99

PER PAIR
+ VAT £4-95

The modern way of mstant 2eway conununications. Just plug
into power sucket. Ready to use. Crystal clear cormmunications
from room to room. Runge }-mile on the sanie mains phase,
Onjoft switch. Volume control. U'seful as inter-office intercom,
between oftice and warehouse, in surgery and In homes.
P. & P.£L-25.

4-STATION £97°
INTERCOM 1L VAT£49~159

Bolve your communication problems with this 4.8tation
Transistor Intercom system (1 aster and 3 8ubas) in robust
plastic cabinets for desk or wall mounting. Callftalk/listen
from Master to Subs to Manter. [deally suitable for Business,
Surgery. 8chools, Hospitals and Otfice. Operates on one 9V
battery. Onjoff switch. ‘olume control. Complete with 3 con-
necting wires cach 686ft. A Battery and other accessories.
LA A 4 R

MAINS INTERCOM/ NO

WEW AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

" £17-95
".3 ! +VAT £2:70

- ) P & P99

Lat iran-tstorised Telephone Aniplifier with detached plug*
in speaker. Placing the receiver on to the cradle activatea a
switch for imiediate two-way conversation without holding
the handset. Many people can iisten at a time. Increase
etticiency in oMtice, shaop, workshop. Perfect ior ‘*conference’”
calis: leaves the user’s hunds free to make notes, consult files.
No long waiting, saves time with long-distance calls. Onjoff
witch, volume control, conversation recording model at
£19 85 VAT €300, P& B4

DOOR ENTRY SYSTEM

Nu housefbusiness/surgery should be without s DOOR ENTRY
SBYS8TEM in thin day and age. The modern way to answer
the door in safety to unwanted callers. Talk to the caller
and admit him only if satisfied by pressing a remote coutrol
buttoa which will open the door electronically. A boon for the
iovalid, the aged and busy housewife. SBupplied consiplete
d.i.y. kit with one internul Telephone, outside S8peaker panel.
electric door lock release (for surisce snortise reversibie latch
locks) mains power unit, cuble (8-way) 50 {t and wiring diagram.
Price £49-85 + VAT £7-50 -« P. & P. £1-50. Kit with two
Telephones £58-95 + VAT £9-00 & P. & P. £1-75.

10-duy price refund quarantee on ail slems.

WEST LONDON DIRECT S8UPPLIES (EE1)

169 KENSINGUTON HIQH STREET, LONDON W8

Roadrunner Wire
Threading System

Introkit o - .. #£9-88
Pencil .. As .. 00 2:44
6” Glue Strips (pkt 20) e 2-80
2” Press Strips (pkt 20) .. 2-82

Bobbins, 4 of 1 col./pkt.
Green, Blue, Gold, Pink .. 2:12

DIL Breadboard ve " 2:65

Prices include P & P. Please add
15% VAT,

Come and see us at

Breadboard
on Stand F10

For further information please wrile to :

T.J.BRINE ASSOCIATES

116 Blackdown Rural Industries,
Haste Hill, Haslemere, Surrey.
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PROFESSIONAL
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-M_IEICIA-

14 HOPETOUN STR,,

BATHGATE,
WEST LOTHIAN

Tel: Bathgate 631371

'FREE

4 RECTIFIERDIODES
in 4003 or 4005 ON ALL ORDERS

TERMS: C.W.0. No Min. 15p P & P.
ACCESS & BARCLAYCARD ACCEPTED

Min. £5 Post & Packing 25p.
GOVERNMENT, SCHOOLS,

ORDERS ACCEPTED

dated before 1.1.1980

Send or Phone for Catalogue.

COLLEGES

CMOS 4049 26p N LSN N LSN N LSN AUDIO 11004+ Less 20%
4000 8p|4050 26p|7411 15p 18p|7490 29p 40p|[74188 95p LM380 80p (1K Less 25% CAPACITORS :—
4001 11p|4052 43p|7412 15p 7491  49p 74221 9p 90p|SN76003 190p|D.L.747 £1-50 | ELECTROLYTIC. RADIAL
4002 12p|4053 45pi7413 1Sp 30p ;492 29p © 74367 99p 43p g:;eoﬂ 1:p LEAD
4004 250p|4066 30p(7414 45p €5p(7493 28p 40p|___———_— |SN76023  130p|1Ng ;
4006 70p | 4069 20p|7416 16p us ep  |REGULATORS|Snie0s3  100p|100 ' o3 16V 40V 6V
4007 12p 4071 15p|7417 24p 1%  45p e2p|lo 255/ TBAB00  70p|1N4002 3p | Values
4008 45p|4081 16p|7420 10p 16p|7496 48p o L |TBABIOS  %pliNgo3 35p|  JWF  3p 3 3p
4009 25p|4082 17p|7426 15p 74100 79p Lo PITBAS0 98P N4005 w| 22F 3 3  3Ip
4010 26p 4507 48p| 7427 15p 14107 19p 32p |70 TDA1022  800p |1 N4007 sp| 3F 3 3 3
4011 12p)4511 S5p|7430 10p  16p(74121 22p L4 o |iNs402 10p| $7WF 3 3p 35
4012 12p|4512 65p|7432 12p 18p|74122 3Sp 1824 S&p MICROS. 10uF 3p 35p 45p
4013 20p|4515 195p|7437 12p 20p|74123 35p 8Sp LM309 “p CPU’'s RESISTORS 22uF 3p 4p 5-5p
4014 55p 4519 42p(7438 13p 25p(74125 30p 40p LM323 mp Z80 £9 W 5° 33uF 35p 45p 55p
4018 50p 4522 T0p(7440 12p 22p(74126 20p 40p(LVSE  STP|Z80A en|HIWeR  n| UE b Sp e5p
4016 21p|4526 0p|7441 S2p 74132 44p 6op o P16800 £7 ‘P:'sg 68uF 65p Tp 7'5p
4017 45p (4528 T0p|7442 26p 4Sp|74141 49p 9  Tp|gogo £4/100+ P| 100uF 45p 8p 9p
4018 45p (4529 T0p (7443 42p 74150 S3p LINEAR 280P10 £8- ¥ 1S50uF Tp Sp 11p
4019 25p MC14408 999p 7444 42p 74151 39p 49p|702 S8p| ————————|POLYESTER 220uF 6p 10p 14p
4020 S0p|MC14419  205p|7445 42p 74153 45p 49p|709 25p| MEMORIES : MYLARS 330uF 7-Sp 14p 16p
4021 S0p|74C151 0p| 7446 42p 74154 65p 120p|710 35p|2102 T8p|-001t0 -0022uF2p | 470uF 8p 16p 20p
4022 45p|All prices T447 42p 68p|(74156 39p T8p|711 30p|2102L £1(-0027to-039uF 2p | 680uF fip 20p 25p
4023 12pjinclude V.A.T. |7448 42p 48p|74157 38p 43p|712 TSpl2114L £4-75|-047t0-082uF 2}p | 1000uF 12p 2ip 34p
“j4024 45p| BUFFERED 7450 13p 74161 49p 75p|720 S0p | 4044 £68|-1uF & -12uF 3p | 2200uF 22p 42p -—
4025 12p|(types on request{7451 13p 20p (74163 49p 79p|741 (8 or 14) 15p|4116 £6-50|-15uF & -18uF 4ip
4026 95p|according to our{7453 13p 74164 55p TSp|747 $0p| PROMS ‘22uF & -27uF Sp
4027 25p|stock position. (7454 13p 16p|74165 S9p 748 30p|1702A £4/-33uF & -39uF 6p
4028 45p| ———— 7460 13p 74166 69p CA30486  38p(2708 £5-75|-47uF & 56uF 90 | TR ANSISTORS :—
4029 &0p L:i— 7470 26p 74175 35p S8p|CA3130 90p 2716 £18|-68uF iip
4030 20p N LSN|7472 24p 74176 49p LM301 26p|27585V  £15| ————— Standard A c
4033 80p(7400 7Tp 14p|7473 16p 28p|74180 €Op TLOS4 95pCHARACTER |LOW PROFILE [ TIP29  27p 38p 48p
4034 150p|7401 Op 14p[7474 19p  25p|74181 125p LM3900 40p|GENERATORS |DIL SOCKETS [ TIP30 32p 35p 40p
4035 S0p(7402 9p 14p|7475 26p 40p|74182 45p LM1458 35p|2513 £5| 8 pin 7-5p | TIP 31 32p 35p 4ip
4037 W0p|7403 9p 14p|7476 25p 3I0p|74190 €9p T8p|NESSS 20p/ UARTS 14 pin 90p | TIP 32 38p 40p 45p
4040 SOp|7404 Tp 14p|7480 3Sp 74191 68p 90p|NE558 50p( TR16028 £3(16pin  100p | TIP41 50p 52p 58p
4041 45p|7405 13p 18p|7481 @&O0p 74192 S5p @9p|NESES TSp| ————— [Solder con pins | TIP42 4Sp 48p S9p
4042 40pi7406 15p 7482 4&5p 74193 35p &3p|NES6S 7Sp|LEDS 0-2~ 100 40p
4043 30p (7407 24p 7483 43p S8p|74194 SSp NE587 100p | Red 8p|8083 Function 2N3085 (TO3) 3Ip
4044 S0p(7408 9p 14p|7485 @€Op 68p 74195 49p @O0p|LM382 110p|Green 10p|Generator for 2N3054 Bp
4046 TSp|7409 Op 18p|(7486 20p 30p (74196 49p 78p|CA3080 88p|Yellow 10p|MARCH project | BC108 7-5p
4048 S0p'7410 9p 14pl7489 99p 74197 49p POA|CA3140 68pi10+ Less 10% £2-20 | BC107 7-8p
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VIDEO

{ANIS]

ENTERTAINMENT COMPUTER

Space-age computer technology brings an amazing variety of games which you play in the comfort of your
own armchair stadium at home. Get in with the action without getting out! Fun for all the
family, it plays the generation game with live TV action to suit all ages. Once you’ve been
in control of the TV, normal service might never be resumed again!
I's so excitingly different ... great for parties and to make the evening when
visitors call.

Videocart-1: 1-player games—
“Noughts and Crosses,”
“Shooting Gallery,” “Doodle”
and "Quadradoodle”
Videocart-2: 2-player "Desert
Fox" and 1-player
“Shooting Gallery”
Videocart-3:
1 and 2-player
“Video Blackjack”
“ Videocart-4: 1 and
2.player “Spitfire”
Videocart-5: 2-player
“Space War"
Videocart-6: 1.player “Math
Quiz 1" (addition-subtraction)

SIMPLY PLUGS INTO YOUR TV

Beautifully simple to link to any 625-line
UHF Television. Connects to the mains and
just plugs into the TV aerial socket and ...
you're off! Plays in colour on colour TVs and
gives a sparkling black and white picture
with B & W televisions, and broadcasts
realistic sound effects to add to the
excitement.

l
l —

CARTRIDGES AVAILABLE AT £11.99

Videocart-8: 1-player

“Mind Reader”

Videocart-9: 2-player

“Drag Strip”

Videocart-10: 1 and 2-player
“Maze” and “Cat & Mouse”
Videocart-11: 2-player
“Backgammon” and
“Acey-Ducey”

Videocart-12: 2.player
“Baseball”

Videocart-13: 1 and 2-player
“Torpedo Alley” and

“Robot War”

Videocart-14: 1 and 2-player
“Sonar Search”™
Videocart-15: 1 and 2-player
“Memory Match”
Videocart-16: 1 and 2-player
“Dodge It

Videocart-17: 1 and 2-player
“Pinball Challenge™
Videocart-18: 1 and 2-player
“Hangman™

Videocart-20: 1 and 2-player
“Video Whizball”
Videocart-21: 1 and 2-player
“Bowling”

HITACHI PROFESSIONAL
MONITORS %=t

® Rellability Solid state circuitry using an IC and silicon
transistors ensures high reliablility
® 500 lines horizontal resolution Horizontal resolution in
excess of 500 lines is achieved at picture center
® Stable picture Even played back pictures of VTR
\ can be displayed without jittering

® Looping video input Video input can be looped through
with built-in termination switch. @ External sync operation (available as option
for Uand C types) ® Compact construction Two monitors are mountable side
by side in a standard 19-inch rack

Break the language barrier £138

At a price equivalent to learning one
language, LEXICON ofters you, English,
Spanish, French, German, Italian and Greek
The LK3000 comes to you with the person to
person module which contains 6 languages,
de-luxe carrying case and a charger adaptor
using its own power source which will give
you 4 - 5 hours continuous use, and can easily
‘be re-charged from the mains supply,
wherever you may be in the world. Every additional module carries a concise
and understandable instruction book. Your deluxe carrying case has room for

COoOUvVDUOGGLOY
S0V RO
OO0

w0 additional modules
— )

UNIVERSAL POWER SUPPLY

Suitable for Nascom |, Nascom Il, Superboard and all computers requiring
these specitications
+5V@3amps +12Vv @ t amp —8V @ 500 mills 12v @ 500 mills
Easy to construct — complete with transtormer Our price £24.90

ETI TV PINBALL reaturing sreakout

CHIP & PCB ALL OTHER PARTS
£14.90 ALSO EX-STOCK

THE ATARI VIDEO COMPUTER
SYSTEM 138,

Atari's Video Computer System now offers more
than 1300 different game variations and options
in twenty great Game ProgramTM cartridges'

Have fun while you sharpen your mental and
physical coordination. You can play rousing,
challenging, sophisticated video games, the
games that made Atari famous
You'll have thrill ater thrill, whether you're in the
thick ot a dogfight, screeching around a
racetrack, or dodging asteroids in an alien
galaxy. With crisp bright colour (on color TV)
and incredible, true-to-life sound effects. With
special circuits to protect your TV
Cartridges now available All at £13.90 each + VAT
Basic Maths. Airsea Battle, Black Jack, Breakout
Surround, Spacewar, Video Olympics, Outlaw,
Basketball. Hunt & Score*, Space War, Sky Diver,
Air Sea Battle Codebreaker”, Miniature Golt
Extra Paddle Controllers —£14.90 + VAT
“Keyboard Controllers —£16.90 + VAT

SPECIAL OFFER WHILE STOCKS LAST:
Free extra cartridge of your choice, please state 1st, 2nd and 3rd preference.

T | L -

"

High Quality 8 meg band width £4.90

MODULATORS UHF Channel 36

Standard 6 meg band width £2.25 EX.STOCK

SHORT C12 CASSETTES For

J

Please add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting (
BARCLAYCARD, ACCESS, DINERS CARD or AMERICAN EXPRESS number.
CREDIT FACILITIES ARRANGED — send S.A.E. for application form.
14 Station Road, New Barnet, Hertfordshire, EN5 1QW Telex: 298755 TELCOM G
Telephone: 01-441 2922 (Sales) 01-449 6596
—_— OPEN - 10 am - 7 pm — Monday to Saturday
L we MNOW OPEN ALL DAY SUNDAY — For Shop Sales Only #
“h Close to New Barnet BR Station — Moorgate Linc.

12" BLACK & WHITE

COMPUTER PROGRAMMES 10 for £4.00

video 100 ::

® Ideal for home, personal and business computer systems
~ ® 12" diagonal video monitor
® Composite video input
® Compatible with many computer systems
® Solid-state circuitry for a stable & sharp
picture
® Video bandwidth - 12MHz + 30B
® Input impedance - 75 Ohms
} ® Resolution - 650 lines Minimum In Central
80% of CRT; 650 Lines Minimum beyond
central 80%

onty £79 +var

MmO

cnup COMPUTER [r—
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(Part of the Compshop Ltd. Group)




A 63-key ASCII keyboard with 625-line
TV interface, 4-page memory and
microprocessor interface. Details in
our catalogue.

Our catalogue even includes some
popular car accessories at marvellous
prices.

A 10-channel stereo graphic equaliser
with a quality specification at an
unbeatable price when you build it
yourself. Full specification in our
catalogue.

These are just some of the metal cases
we stock. There are dozens of plastic
ones to choose from as well.

See pages 52 to 57 of our catalogue.

A massive new
catalogue from
Maphn that's even
bigger and better
than before. I you
ever buy electromc
components, this I1s
the one catalogue
you must not be
without. Over 280
pages - some n full
colour -it'sa
comprehensive
guide to electromc
components with
hundreds of
photographs and
lustrations and
page after page ot
nvaluable data

Our birmonthly newsletter contains guaranteed prices,
special ofters and all the latest news from Maplin

Mobile amateur radio, TV and FM
aerials plus lots of accessories are
described in our catalogue.

‘ ’I A digitally controiled stereo

synthesiser the 5600S with more
facilities than atlmost anything up to
£3,000. Build it yourself for less than
£750. Full specification in our
catalogue.

A superb range of microphones and
accessories at really low prices.

Take a look in our catalogue —send the
coupon now!

An attractive mains alarm clock with
radio switching function and battery
back up! Complete kit with case only
£18.38 (incl. VAT & p & p) MA1023
module only £8.42 (incl. VAT).

INEPLIN

ELECTRONIC SUPPLIES LTD

ﬁ It 1 am not completely satisfied | may return the

ﬁ If you live outside the UK. send £1.35or ten . 0

(_‘ lenclose £1.07. ‘@)

Post this
h coupon now for your -
copy of our 1979-80 ﬁ
catalogue price 70p. O
Please send me a copy of your 280 page
catalogue. | enclose 70p {plus 37p p&p). O

catalogue to you and have my money refunded.

International Reply Coupons.

ONAME n

ADDRESS i
O

n EE12/7gnn

A hi-fi stereo tuner with medium and
long wave, FM stereo and UHF TV
sound! Full construction details in our,

A superb technical bookshop in your
home! All you need is our catalogue.
Post the coupon now!

|

/| Add-on bass pedal unit for organs.

i Has excellent bass guitar stop for
‘ guitarists accompaniment.
Specification in our catalogue.
All mail to:~

PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.
Shop: 284 London Road, Westcliff-on-Sea, Essex.

(Closed on Monday).
Telephone: Southend (0702) 554000.




