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Model TCSU1 

Model CTC-24v01ts Priced at £9.75(1 87) 

Model XTC-24volts Priced at £9.7511 871 

Accurate pin point temperature control 
between 65° and 400'3C Heating 
element and sensor built in tip of the 
iron fcir fast response Interchangeable 
Slide-orthits from 4 7mmt 3/16 ) down to 
0 5mm. Zero voltage switching. no 
spikes No magnetic field, no leakage 
Supplied with miniature CTC135-40wattl 
iron or XTC (50watt) TCSU1 soldering 
station with XTC or CTC iron £3616 441 
Nett to Industry 

N 

TCSU2 
with visual 
temperature 
guide 

icro- Soldering Station  Model CX 17watts- 230 volts  Modes X25 25 wads -231Tvol 

Model TCSU2— 
SpecificationasTCSU1 
except temperature 
range 200° - 400°C 
Visual temperature 
indicators by square 
LED at 270.300.330 
and 360°C. Priced at 
£42.5017.50) 
Nett to Industry. 

0 

270  300  330  360i 

Model SK3 Kit 

MODELCX 

, 

Contains both 
the model CX230 
soldering iron 
and the stand 
ST3 Priced at 
L5.70(1.49) 
It makes an 
excellent present 
for the radio 
amateur or 
hobbyist 

Model SK4 Kit 

With the model 
X25/240 general 
purpose iron and 
the ST3 stand. 
this kit is a must 
for every toolkit 
in the home. 
Priced at 
t5.70(1.491 

0 0 0 0 0 
Stocked by many wholesalers and retailers or direct from us 1 you are desperate. 

A miniature iron with the 
element enclosed first 
in a ceramic shaft, then in 
stainless steel. Virtually 
leak-free. Only T/2" long. 
Fitted with a 3/32" bit. 
£4.20).98) 
Range of 5 other bits 
available from A" down to 
3/64". 
Also available for 24v01ts. 

Spare element Model CX230E 

This kit contains a 
15watt miniature 
soldering iron. 
complete with 2 
spare bits, a coil of 
solder, a heat sink 
and a booklet. 'How 
to Solder Priced at 
C.11.911111.531 

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 £46.20(.98) 
Range of 4 other bits 
available. 
Also available in 24v01ts 

Spare element Model X25 240E,,, ) 

1 V ItS 

The soldering iron in this kit 
can be operated from any 
ordinary car battery It is 
fitted with 15 feet flexible 
cable and battery clips 
Packed in a strong plastic 
envelope it can be left in a 
car, a boat or a caravan ready 
for soldering in the field 
Price £4.5511141 

A strong 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 irons 
Priced at £1.50 I 571 

V.A.T. + P&P as shown in brackets 

Please send me the Antex colour brochure CI I enclose cheque/PO /Giro No 2581000 0 

I Please send the tohowing   
IName 
I Address   

• Antes Ltd., Freepost, Plymouth P11 1BR Tel, 0752 67377 

I 
WI 



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 HARD WARE NEEDED-we have even included 
appropriate screws, nuts and I.C. sockets. Each project kit comes 
complete with its own FREE COMPONENT IDENTIFICATION 
SHEET. We supply-you construct. PRICES INCLUDE CASES 
UNLESS OTHER WISE 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 BANDIT. Oct 79. £11 28. 
case extra £3 99. 
HIGH  IMPEDANCE  VOLTMETER. 
Oct. 79. £16 22. 
LIGHTS ON REMINDER. Oct. 79. £4 43. 
SIGNAL LEVEL INDICATOR. Oct. 79. 
£4 El (stereo). 
UNIVERSAL OSCILLATOR. Oct 79. 
£3 $9. 
CHASER LIGHTS. Sept. 79. £111 N. 
VARICAP  M. W.  RADIO.  Sept.  79. 
ES 45. 
SIMPLE  TRANSISTOR  TESTER. 
Sept. 79 LS 58. 
ELECTRONIC TUNING FORK Aug. 79 
Ell 21. Suitable microphone & plug £1 61 
extra. 
W ARBLING TIMER. Aug. 79. ES 91 
eV PO WER SUPPLY Aug. 79. ES 67 Inc. 
pcb. 
S WANEE W HISTLER Aug. 79 Et 119 
TOUCH ON PILOT LIGHT Aug. 79 
Et 42. 
QUIZ REFEREE Aug. 79.25 -119. 
SOLDERING IRON BIT SAVER. July 
79 ET 25. 
VOLTAGE SPLITTER. July 79. £3 22. 
DOLLS LIGHTS ECONOMISER. July 
79. £4 30 no case. 
DARKROOM TIMER. July 79. Et 55. 
W ATER LEVEL INDICATOR. July 79. 
El N. 
CONFERENCE TIMER. July 79. £39 21 
Inc 1 extension unit. 
TREMOLO UNIT. June 79. £10 87. 
ELECTRONIC CANARY. June 79. £4 - 50. 
LO W COST METAL LOCATOR. June 
79. £5 14. 
Handle & coil former parts extra £4.75. 
METER AMPLIFIER. June 79. £3-64. 
QUAD SIMULATOR. June 79. 66-07. 
INTRUDER ALARM. May 1979. £15- 92. 
Less Ext. Buzzer & Lamp and Loop Com-
ponents. 
SHORT W AVE CONVERTER. May 79. 
1[14 26 inc. cases. 
THERMOSTAT.  'PHOTO'  SOLU-
TIONS. May 79. £14 03. Less socket, tube 
and grease. 
SHAVER INVERTER. April 79. £12-
TRANSISTOR  TESTER.  April  79. 
13 50. 
TOUCH BLEEPER. April 79. 23-29. 
ONE TRANSISTOR RADIO. Mar. 79. 
with Amplifier & Headset. Less case. 
16 43. 
TIME DELAY INDICATOR. Mar. 79. 
£4 49. 
VERSATILE PO WER SUPPLY. Mar. 
79. ES 10. 
CHOKE W ARNING DEVICE. Apr. 79. 
LI 44 case 78P. 
AUDIO MODULATOR. Feb. 79. El - 58 
less case and pins. 
LW CONVERTER. Feb. 79, £6 02. 
THYRISTOR TESTER. Feb. 79. £3 21. 
ADJUSTABLE PSU. Feb. 79. £23 - 70. 
Case (horizontal layout) £3 -89 extra.  PASSIVE MIXER. Oct. 78. 62 90. 
I'M FIRST. Jan, 79. £3 37 less cases.  MIC AMP. Dec. 78. £2 41. 
LIGHTS REMINDER. Jan. 79, £4 56.  AUDIBLE FLASHER. Dec. 78. Et II. 

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

CONTINUITY TESTER. Jan. 70. IE3• 29 
less case. 
FUZZ BOX. Dec. 78. £4 95. 
VEHICLE  IMMOBILISER.  Inc.  PCB. 
Dec. 78. £4 95 
W ATER LEVEL ALERT. Nov. 78. £5 30. 
••HOT LINE  GAME. Nov. 78. £4 IS less 
case & rod. 
AUDIO EFFECTS OSCILLATOR. Nov. 
78. 13 03 nc board. 
SUBSCRIBERS  TELE TEL  METER. 
Nov. 78. Ell 50 case extra £413. 
FUSE CHECKER. Oct. 78.61 IN. 
C.MOS RADIO. Oct. 78. Ell 57. 
TREASURE HUNTER. Oct. 78. £16 98 
less handle & coll former. 
GUITAR TONE BOOSTER, Sept. 78. 
El 711 inc. p.c.b. 
SOUND TO LIGHT. Sept. 78. EL M 
FILTER. £1.3.1 
SLAVE FLASH. Aug. 78. Et M ess SKI. 
LOGIC PRONE. July 78. Et 52. 
IN  SITU  TRANSISTOR  TESTER, 
June 78, £5 20. 
VISUAL  CONTINUITY  CHECKER. 
June 78. 23-2* Inc. orobes. 
FLASHMETER. May 78. £12 42 less calc 
and diffuser. 
POCKET TIMER. AD M 78. £3 10. 
WEIRD SOUND EFFECTS GENERA-
TOR. Mar. 78 £4 00. 
CHASER LIGHT DISPLAY. Feb. 78. 
£21 76 inc. p.c.b. case extra £3' 90. 
AUDIO VISUAL METRONOME. Jan. 78 
£4 64. 
RAPID DIODE CHECK. Jan. 78. £2-17. 
AUTOMATIC PHASE BOX. Dec. 77. 
£10 SS Inc. p.c.b. 
VHF RADIO. Nov 77. E12•60. 
ULTRASONIC  REMOTE CONTROL. 
Nov.iDec. 77. £1! 13. 
TREASURE LOCATOR. Oct. 77. ES 65 
case extra. Et 55. Less handle, etc. 
ELECTRONIC DICE. March 77. £4 67. 
SOIL MOISTURE INDICATOR. June 
77. £3 II inc. probe. 
PHONE'DOORBELL REPEATER. July 
77. ES 110. 
CAR BATTERY STATE INDICATOR. 
Sept. 78. £1 49 less case inc. PCB. 
R.F. SIGNAL GENERATOR. Sept. 78. 
LIE 83 less case. 
TRANSISTOR TESTER. Oct. 77. El 11 
case extra £3 90 
ELECTRONIC TOUCH S WITCH. Jan. 
78. E1 59. 
ADD-ON CAPACITANCE UNIT. Sept. 
77. E4 
A.F. SIGNAL GENERATOR. Aug. 78 
leas dial. £12 10. 
QUAGMIRE. July 78. 28 26 less case 
pins & counters. 
CATCH-A-LIGHT. Mar. 78. £7 42. 
CAR SYSTEM ALARM. Feb. 78. ES 21. 
HEADPHONE  ENHANCER.  Jan.  79. 
£2.47. 

3 BAND SHORT WAVE RADIO 
Simple trf design covering 1-2-24MHz. 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 wavechange switch. Use with headphones 
or a crystal earpiece, Kit contains all the components 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 
MAGENTA'S CATALOGUE HAS BEEN  NO  MINIMUM  ORDER-ALL  PRO-

READERS.  PRODUCT  DATA  AND 
ILLUSTRATIONS  MAKE  THE  MA-
GENTA  CATALOGUE  AN  INDIS-
PENSABLE GUIDE FOR THE CON-
STRUCTOR. CATALOGUE INCLUDES 
CIRCUIT IDEAS FOR YOU TO BUILD. 

CLASS DELIVERY OF FIRST CLASS 
COMPONENTS.  SEND  FOR  YOUR 
COPY AND SEE HO W EASY IT IS 
TO  USE  THE  MAGENTA  CATA-
LOGUE1 WRITE TODAY ENCLOSING 
5  10p STAMPS. 

MAGENTA ELECTRONICS LTD. 
EMIL 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS., 
DE13 OUL. 0283-65435. 9-12, 2-5 MON.-FRI. 

OFFICIAL ORDERS FROM SCHOOLS, 

UNIVERSITIES ETC. WELCOME. 

MAIL ORDER ONLY. 

MAGENTA gives you FAST DELIVERY BY FIRST CLASS POST OF QUALITY 
COMPONENTS & KITS. All products are stock lines and are new & full specification. 
We give personal service & quality products to all our customers-HAVE YOU TRIED 
US? 

ONE-ARMED BANDIT 
Oct 79 
Complete  with 0.2" LED's 
and all components. £18.28. 
Case extra £3 99 

CHASER LIGHTS 
Sept 79 
Complete  kit - with  Case, 
plugs and sockets etc. £18 95 

G. P. POWER SUPPLY 
Feb 79 
0-20V  0-1A.  Variable  with 
calibrated VOLTMETER and 
AMMETER 
All components and Hard-
ware £25 17. 
Case (horizontal  & layout) 
£4 98 extra. 

DOING IT DIGITALLY 
Complete kit of top quality components as 
specified by EVERYDAY ELECTRONICS. Kit 
comes complete with free component identi-
fication sheets. 
TTL TEST BED £21 U. 
FIRST S months COMPONENTS £4 N. 
COMPONENTS FOR PARTS 7, I. I & 19 
EN 98 includes: photocells I.C.'s, Resistors, 
Capacitors, thermistors, microphone, speaker, 
presets etc. 
PART 11 £2 • 73. PART 12 £3 .19. 
Reprints:-Part 1-789 others 31Ip each. 

LOW TCA COST LSIOCATOR 
E.E. June 79 
WE HAVE MADE UP A CO MPLETE HARD-
W ARE  KIT  FOR THIS  PROJECT,  WITH 
HANDLE, COIL FORMER and SCRE WS etc. 
Everything you need for the project, including 
electronics and case E.9 $S. 
Or separately: 
Electronics & Case £5 14. 
Ha•cl.,ire Kit £4-75. 

TEACH IN 80 
NE W SERIES -ALL COMPONENTS IN STOCK NO W 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 
parts 1-6. All orders sent by FIRST CLASS POST. Out kit 
contains all these parts:-

TUTOR  DECK:  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 W OOD WORK KIT £4 .98 extra. Complete kit for tutor 
deck woodwork, contains all 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 
AND ELECTRONICS 

ANTEX X25 SOLDERING IRON 
25 W £.4.98 
SOLDERING  IRON STAND 

£2.03 
SPARE BITS. Small. Standard, 
Large. 65p each. 
SOLDER. Handy size 75p. 

DESOLDER BRAID 69p 

HO W TO SOLDER BOOKLET 
12p 

HEAT SINK TWEEZERS 15p. 

SOLDER BOBBIN 30p 

DESOLDER PUMP £6 98 

S WING STORAGE DRA WERS £5-911. 
MULTIMETER TYPE 3100,000 o.p.v. with 
transistor tester ranges £39 95. 
WIRELESS INTERCOM 2 STATION 
E42 95. 
SIREN. 12V £5 95. 
P.C.B. ASSEMBLY JIG. EH 9g. 
P.C.B. ETCHING KIT. £4 9E. 
A.M.-F.M.  AIRCRAFT  BAND  POR-
TABLE RADIO £10 55. 
WIRE STRIPPERS & CUTTERS £2 21. 
ULTRASONIC TRANSDUCERS. LS 50 
pall% 
P.A.  MICROPHONE  coiled  lead  & 
switch £4 68.  , 
STEREO MICROPHONE PAIR £10.95. 
MULTIMETER TYPE 1. 1,000 o.p.v. with 
probes. 2"  34" . I". ES 78. 
MULTIMETER TYPE 2. 20,000 o.p.v. with 
case and probes. 5"  34"  15". £14 25. 
F.M. INDOOR AERIAL. 57p. 
TELESCOPIC AERIAL. 120 c.m. £2 08. 
TELEPHONE PICK•UP COIL. 72p. 
CRYSTAL  MICROPHONE  INSERT. 
113p. 
SPEAKERS MINIATURE. 8 ohm Sip. 
64 ohm Up. 80 oh, 21 .28 
PILLO W SPEAKER. 8 ohm El. Hp. 
II" ROUND SPEAKER. 8 ohm, 5W. £2' 
CABINET SPEAKER. 8 Ohm, SW. 5" 
speaker. Cabinet 10"  7"  4". E7 .43 
RE-ENTRANT  HORN  SPEAKER. 
8 ohm S. W. Horn die, 51". E5-27. 
EARPIECES. Crystal Up. Magnetic 189. 
STETHOSCOPE ATTACHMENT. Fits 
our earpieces Up. 
BUZZER. 6V 02p. 12V 115p. 
MONO HEADPHONES. 2K  Padded. 
Superior. Sensitive. £3 20. 
STEREO  HEADPHONES.  8  on , 

ALL  PRICES  INCLUDE  15 %  VAT  Padded. £4 24. 
AND  FIRST CLASS  POST.  ADD  INTERCOM. 2 Station. Desk. £7 10. 
30p  TO  ORDERS UNDER £10 EN-  MICROPHONE DYNAMIC. 600 ohm. 
QUIRIES  MUST  INCLUDE  S.A.E.  Cassette type. £1 lg. 

DENTISTS MIRROR. Adjustable. Et , 44. 
JE WELLERS EYEGLASS. £1.089 
TRIPLE MAGNIFIER. E1 63. 
HAND MAGNIFIER. 3" Lens. £3 43. 
SPECTACLE MAGNIFIER. Clips on to 
spectacle frame. £4 65 
ILLUMINATED MAGNIFIERS. 1;" lens 
1-09. 3" lens £3 07. 
SIGNAL INJECTOR. £5 4 1. 
POCKET TOOL SET. 20 piece. £4 11111. 
SCRE WDRIVER SET. Six piece. E2 .18. 
Q MAX PUNCH. I" E2 -14. S" £2 .38. 
I" £2 41. I" E2•50. 
DRILL 12V. Hand or stand use. E WES. 
Stand El 811. 
CAPACITANCE  SUBSTITUTION 
BOX. Nine values, 100pF-0 22uF. £2 .18. 
QUICKTEST. Mains connector. EE 41. 
PLUG IN PO WER SUPPLY. 6, 7.5-13V 
d .c. 300rn A . £4 IS. 
SPRINGS -SMALL. 100 Asstd. £1-(11. 
CROC CLIP TEST LEAD SET. 10 leads 
with 20 clips. £1.06. 
DIMMER S WITCH. 240V. nO W. £4 48. 
TRADITIONAL STYLE BELL, 3-8V. 
70mrn chrome gong. £1.60. 
UNDERDONE BELL. 4-10V. Smart. Die. 
70mm. £2 27. 
TO WERS INTERNATIONAL TRAN-
SISTOR  SELECTOR.  New  edition. 
ES 22. 
F.M. TUNER CHASSIS. 88-108MHz. IV 
0.c. El 19. 
MORSE KEY. H:gn speed. £3  23 . 
PANEL METERS. 60 x 45rmn. Modern 

50uA, 100uA, 1rnA, 1A, 25V d.c. 
E4 33. 
NIGHT LIGHT. Plug type. 61 • 08. 
CONNECTING WIRE PACK. 5 • Syd. 
coils. 050. 
VERO SPOT FACE CUTTER. [1.011. 
VERO PIN INSERTION TOOL. 0 1" 
£1 44. 0 15 ' £1 - 
RESISTOR COLOUR CODE CALCU-
LATOR. 210. 
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SEIKO MEMORY 
BANK 
Calendar watch M354 
Hours, mins., secs. 
Month, day, date in 
12 or 24 hour format 
all indicated continuously. 
Monthly calendar display 
month, year and all dates 
for any selected month over 
80 year period 
Memory bank function. 
Any desired dates up to 11 
can be stored in advanced. 
2 year battery life. 
Water resistant. 
Mateo Price 

£79.50 M11 

CASIO CHRONO 
95QS-3LB 
Stainless steel case 
water resistant to 66 feet. 
Hours, mins, secs, am/pm, 
year, month, date. day. 
Auto-calendar 
pre-programmed 
until the year 2029. 
12/24 hour. Stopwatch 
function. 
Range 7 hours. 1/100 sec. 
(Model Net time/lap-time/ 
1st-2nd place times. 
Dual time function. 
Accuracy 15 secs per month 
Battery life appro.( 4 years. 

£22.95 

BELTIME 

Chronograph 
(9-Functions) 

Hours, mins, secs 

day date, month, 

interchange feature. 

automatic calendar 

backlight, Net 

time/lap/time 

Stainless steel bracelet. 

Battery life 1 year. 

£14.95 

(MELODY 

Multi Alarm 

Chronograph 

Hours, mins, secs, 

Day, Date, Count-

down alarm, 

Dual time zone, 

1/100th sec 

stopwatch. 

Lap/split time, 

1st and 2nd place 

times, Melody test,. 

function. 

£26.95 

MIN 

M22 

M34 

M30 

SEIKO Alarm 
Chronograph 
With WEEKLY Alarm. 
Hours, mins, secs, month, 
date, day. arn/Pm• 
Weekly alarm - can be set 
for every day at designated 
time e.g. 6.30 am on Mon. 
Wed and Friday. 
Alarm set time displayed 
above tirne of day. 
Full stopwatch functions. 
laptirne, split etc. 

£89.95 

CASIO LADIES 
86CL-23B-1 
Elegant slim line 
Stainless steel bracelet, 
fu'ly adjustable. 
Hour. mins. 10 sec symbol 
second by flash. am/pm 
Month, date, day. 
Auto-calendar preprogrammed 
for 28th day in Feb. 
Accuracy per month 15 secs. 
Battery life approx 15 months 

£29.95 

BELTIME 

Multi A!arm 
29 Functions 

Hours, mins, secs, 

date, day. 

Alarm. chronograph. 

Light. 

Watch 8 functions. 

Alarm 4 functions, 

chronograph 17 

functions. 

Stainless steel 

bracelet. 

£29.95 

— 

M23 

MIA 

id46;.1, 

M35 

DUAL 

TIME-ALARM 

CHRONOGRAPH 
incorporating module 
of world famouse 

Japanese watch 
manufacture. 
Hours, mins, secs, 
days of week, month, 
day and date, 
24 hour alarm, 
12 hour chronograph. 
1/10th secs. 
lap time. Beck light, 
stainless steel case 
and bracelet 
Mineral glass, 
Battery hatch 
long 'de battery 

£35.00 M12 , 

SEIKO Melody 

Alarm Chronograph 
Chiming Alarm, 

plus chrono. 

Hours, mins, secs date. 

day, 24 hour alarm, 12 

hour chronograph, 1/10th 

secs, Laptime. Back light. 

Stainless steel, mineral 

glass. 

METAC PRICE 

£92.95 

CASIO F-200 
Sports Chrono 
Attractive Mans watch 
in black resin with 
mineral glass. 
Hours, mins, secs, am/pm 
Month. date, 
alpha-numeric day. 
Auto-calendar set 
28th Feb. 
Stopwatch working 
range 1 hour, 
unfts 1/100 sac Mode. 
Net Time/lap/time/ 
lst-2nd place times. 
Accuracy approx 15 secs 
per month. 
Battery 12 months. 

£14.95 

M19 

M24 

CASIO F-8C 

3 Year Battery life. 
Hours. mins secs, 

am/pm, date, day 

Auto calendar set 

28th Feb. 

Stopweatch function. 

Accuracy 15 secs per 

month. Battery life 

aoprox 3 years. 

£9.95 M36 

.ek 

PICOQUARTZ 
Microprocessor Alarm 
Chronograph 

Multilanguage—day of 
the week can be set 
to English, French, 
German, Italian or 
Spanish 
Chime - every full 
hour combined with a 
response signal, 
beeping at every 
pressing of the 
functions. 
Can be switcned off. 
12-24 hour format. 
Backlight. 
Chrono  1 full scale 
chrono with lag, 
counting hours upto 
24 hrs. Mins. secs 
1/100th secs. 
Two Alarm systems. 
Two time zones. 

1/4 • £37 95 

XF=F; 
Y 

M32 

SEIKO 

Calculator 
Watch 
Full specification 

calculator with 

memory, plus multi 

function watch. 

Hours, mins, secs. 

day, date. backlight, 

Automatic calendar. 

Long life battery. 

£99.95 

CASIO ALARM 
CHRONO 
81 CS-36B 
Hours, mins, secs, day. 
and alse day, month and year 
Perpetual automatic calendar. 
100th sec chronograph to 
7 hours. 
Net timeAaphime/lst 
and 2nd place times. User 
optional 12/24 hr display. 24 
Alarm. User optional, 
hourly chime. 
Backlight, mineral glass, 
stainless steel. 
Water resistant to 
10 00. 
Battery life approx 4 years. 

£34.95 

M27 

M25 

CASIO CALENDAR 
200 

47CS-23B-1 Black. 
Stainless steel. 
Hours, mins, 10 second 

symbol, second (by Ra th). 

am/pm. Month, day date. 

Auto-calendar set from 

1901 to 2009 

Full month calendar display. 

Dual time function. 

Accuracy 10 secs per 

month, Battery life afitv 
approx 15 months  £59.95 M37 

SEIKO 
CHRONOGRAPH 

Hours, mins, secs 
and depot the week. 
Month date and 
depot the week 
Stopwatch display - 
Hours, mins, secs 
up to 12 hours 
(mins. secs, 1/100 secs . 
up to 20 minutes/. 
Lap timing, 
Continuous time 
measurement of two 
competitors. 
Stinless steel. 
mineral glass. 

- 

£56.00  M33 

ELECTRONICS 

& TIME CENTRES rafteC 
North & Midlands 

67 High Street, DAVENTRY 
Northamptonshire 

Telephone: 03272 76545 

South of England 
327 Edgware Road 
LONDON W.2 

Telephone: (01) 723 4753 
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QUARTZ LCD 
5 Function 

Hours, mins, secs., 
month, date, auto 
calender, back-light 
quality metal 
bracelet. 

£6.65 

Guaranteed same 
day despatch. 

Very slim, only 
6mm thick. 

MULTI ALARM 
6 Digits 10 
Functions 

• Hours, mins.. secs. 
• Months, date. day. 
• Basic alarm. 
• Memory date alarm. 
• Timer alarm with dual 
• Time and 10 country 
zone. 

• Back-light. s 
• 8mm thick. 

£18.65 

M1 

SOLAR QUARTZ LCD 
Chronograph 
Powered from solar 
panel with battery back-up 
6 digit, 1 1 functions. 
Hours, mins.. secs day, 

date, day of week. 
1/100th 1/10th, secs.. 
10X secs., mins. 
Split and lap modes. 

Elack-light. auto 
calendar. Only 8mm 
thick 

Stainless steel bracelet 
and back. 
Adjustable bracelet. 

Metac Price 

£13.65 
Guaranteed same day despatch. 

HANIMEX 
Electronic 
LED Alarm Clock 

ati,rea and Soycif 'cation 

90, 9,, ate d,olay La's,.L E d-

..-•  ' 
At, d  moue, cucliu• Si, 515  a393 

236 ri3linrn a 1 frren a 60mm1 
, 43110 10 65 kg, 

AC power 220V 

£10.20 Thousands sold , 

Mains operated. 

Guaranteed same 
day despatch 

M13 

SOLAR QUARTZ 
LCD 5 Function 

Genuine solar panel 
with battery back-up. 
Hours, mins., secs., day. 
date. Fully adjustable 
bracelet. Back-light. 

Only 7mm thick. 

£8.65 

Guaranteed same day 
despatch. 

/FRONT-BUTTON 
Alarm Chrono 
Dual Time 
6 digits, 5 flags 
22 functions. 
Constant display of 
hours and mins., plus 
optional seconds or 
date display. 
AM/PM indication, month, date 
Continuous display of day 
Stop-watch to 12 hours 

59 9 secs.. in t/10 second steps 
Split and lap timing modes 
Dual time zones. 

Only 8rnrn thick. 
Back-light Fully adjustable  £22.65 
open bracelet. 

Guaranteed same day dispatch  M6 

QUARTZ LCD 
Ladies Day Watch 

Only 25  20mm and 
6n4rn thick. 
Hours minutes. seconds. 

day. date, backlight and 
auto calendar. 
Elegant metal 
bracelet in silver or 
gold fully adjustable 
to suit very slim 
wrists. 

State colour preference. 

£9.95 
Guaranteed same day despatch M15 

EXECUTIVE ALARM 
WATCH 
6 Functions plus Alarm. 

Conference signal 
5 minute snooze alarm. 
Conference signal sounds 
4 secs„ before main alarm 
to give advance warning and 
an option to cancel. 
Snooze sounds 5 mins.. 
after main alarm and 

is always preceeded 
by the conference signal. 

£14.95 M60 

QUARTZ LCD 
11 Function 
6 digit, 11 functions. 
Hours, mins.. secs., day, 
date, day of week 

1/100th, 1/10th, secs., 
10X secs., mins., 
Split and lap modes. 
Back-light. auto calendar. 
Only 8mm thick. 
Stainless steel bracelet 
and back. 
Adjustable bracelet. 
Metac Price 

SLI M 
CHRONO 

£10.65 Thousands sold I 
Guaranteed same day despatch 

SOLAR QUARTZ LCD 
Chronograph with 
Alarm 
Dual Time Zone 
Facility 
6 digits. 5 flags. 
22 functions 
Solar panel with 
battery back-up. 
6 basic functions. 

Stop-watch to 12 hours 
59 9 secs.. in 1/10 sec.. 
steps. 
Split and lap timing modes. 
Dual time zones. 

Alarm. 9mrn thick Back-light f 27 •95 
Fully adjustable bracelet.  IVI 7 

QUARTZ LCD 
Ladies Fashion Watch 
Elegant bracelet in 
bronze/gold finish or 
silver colour. 
Hours, mins. secs, day. 
date backlight and auto 
calendar. Adjustable for 
the slimmest of wrists. 
State colour preference. 

£14.95 
Guaranteed sarne day deSpatch  1 7 

MACY QUARTZ 
ANALOGUE M a--
Automat. C.J.e,loor 

Day and Date 
infinite bracelet. 
This mans watch has 
elegance as well as the 
robust appearance provided 0 , 
by a watch with traditional 
features. Accuracy is 
provided by a quartz 
crystal powered by a 
long life miniature  11111 .1116 

battery 

£24.95 
111111 

M21 

HO W TO ORDER 
Payment can be made by sending cheque. postal order, Barclay, Access or American Express card 

numbers. Write your name, address and order details clearly. enclose 40 pence per single item for 
post and packing or the amount stated in the advert. All products carry 1 year written guarantee 

and full money-back 10 day reassurance. Battery fitting and electronic calibration service is 
available to customers at any Metac shop All prices include VAT currently at 1 5%. 

Metes Wholesale: 

Trade enquiries - send for a complete list of prices for all the goods advertised plus many more not 
shown also minimum order details. 

Telephone orders, Credit card customers can telephone orders direct to Daventry 1032 721 76545 
or Edgware Rd 01-723 4753 24 hours a day 

IfiftaC 

Service Enquiries 03272-77659 

CALLERS WELCO ME  Shops open 9-30a m-6.00 

ELECTRONICS 

& TIME CENTRES 

North & Midlands 

67 High Street, DAV ENTR Y 

No  

Telephone: 03272 76545 

QUARTZ LCD 
ALARM 7 Function 

Hours, mins , secs, 
month, date. day. 
6 digits, 3 flags plus 
continuous display 
of day and date or 
seconds. Back-light 
Only 9mm thick. 

£12.65 

• 

Aelg. 

U M W 
Guaranteed same day dIspatm-

ALARM CHRONO 
with 9 world 
time zones 
' 6 digits. 5 flags 
• 6 basic functions. 
• 8 further time zonea 
• Count-down alarm. 
• Stop-watch to 12 hours 

59 9 secs. 

in 1/1 0 SOC  steps. 
• Split and timing modes. 
• Alarm 

• 9 mm thick. 
Back-light. 
• Fully adjustable bracelet. 

£29.65 

M41 

QUARTZ LCD 
Ladies Cocktail Watch 
Highly functional watch 
which also suits those 
special occasions. 

Beautifully designed 
with a very thin bracelet 
which retains strength as 
well as elegance. 

Hours, minn. secs, day, date 
backlight and autocalendar 
Bracelet fully adjustable to 
suit slim wrists. 
State gold or silver finish 

£19.95 

Guaranteed same day despatch 

IP 

M181 

Metac price breakthrough for an Alarm 
Chronograph with Dual Time 
only 

OUTSTANDING FEATURES 
• DUAL TI ME. Local time always vis-
ible and you can set and recall any 
other time zone (such as GMT1. Also 
has a light for night viewing. 

• CALENDAR FUNCTIONS include 
the date and day in each time zone. 
• CHRONOGRAPH/STOP WATCH 
displays up to 12 hours. 59 minutes. 
and 59.9 seconds. 
• On  command,  stopwatch  display 

freezes to show intermediate 
(split/lap)  time  while  stopwatch 
continues to run. Can also switch to 
and from timekeeping and stopwatch 
modes  without  affecting  either's 
operation. 
• ALAR M can be set to anytime within 

a 24 hour period. At the designated 
time, a pleasant, but effective buzzer 
sounds to remind or awaken you! 

Guaranteed same day dispatch. WI 16 

South of England 

327 Edgware Road 

LONDON W.2 

Telephone: (01) 723 4753 
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EUROSOLDERSUCKER 
this 195mm long, all metal, high suction, desoldering tool with re 
Dlaceable Teflon tip enables removal of molten solder from all size 
)f pcb pads. Primed and released by thumb, it incorporates an anti 
'ecoil system and built in safety guard. Only £7.25 inc. VAT & P.P. 

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

500 individual connections in the central breadboarding area, 
spaced to accept all sizes of DIL package without running out of 
connection points, plus 4 Integral Power Bus Strips around all 
edges for minimum inter-connection lengths. 

All connection rows and columns are now numbered or lettered 
enabling exact location indexing. 

Double-sided nickel silver contacts for long life (10K insertions) 
and low contact resistance (<10m. ohms). 

Easily removable, non-slip rubber backing allows damaged contacts 
to be rapidly replaced. 

No other breadboard has as many individual contacts, offers all 
these features and costs only £6.20 each or £11.70 for 2 - inclusive 
of VAT and P.P 

Snip out and Post 

David George Sales, r/o 74 Crayford High St., Crayford, Kent DA1 4EF 

polimii mmu m 
I

David George Sales  EE 10/79 
r/o 74 Crayford High Street, 
Crayford, Kent, DA1 4E F. 

Please send me  1 EuroSolderSuckei @ £7.25 0 
Please 

or  1 EuroBread Board @  0 
Tick 

Or  2 EuroBreadBoards @ £11.70 0  • 

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

Name   

Company   

Address   

Tel. No   

Please make cheque/P.O.'s payable to David George Sales 

TLJIIIEE1111 3 
Build the W orld Fa mous 

C HRO M A-CHI ME 
6.11 
, awl -ct 

Jr.) 0'j 
tiLty 

N  / 

—  sum,-  p 
Neu 

Give your friends a warm welcome 
This kit has been carefully prepared so that practically anyone 

capable of neat soldering will have complete success in building it. 
The kit manual contains step by step constructional details 
together with a fault finding guide, circuit description, installation 
details and operational instructions all well illustrated with 
numerous figures and diagrams. 
• Handsome purpose built ABS cabinet 
• Easy to build and install 
• Uses Texas Instruments7MS1000 microcomputer 
• Absolutely all parts supplied including I.C. socket 
• Ready drilled and legended PCB included 
• Comprehensive kit manual with full circuit details 
• No previous microcomputer experience necessary 
• All programming permanently retained is on chip ROM 
• Can be built in about 3 hours! 
• Runs off 2 PP3 type batteries. 
• Fully Guaranteed 

* Suwe Itocuued cot gam, get. 1 tetetil frace 4 efecildiag yoevt4 4 
TMS 1000N -MP0027A Micro-
computer chip available separately if 
required. Full 24 tune spec device 
supplied with data sheet and fully 
guaranteed.  New low price only £4.95 inc. p&p  

R/C  M O DELLE R S  -  LISTE N 
F O R T HE  C. B.  M E N ACE 

GET A 27MHZ MONIT 
* Audibly confirm your channel's clear. 
* Tunes over whole 27mhz model band.(CB) 
* Receives normal broadcast AM/FM 
bands as well. 

* Sensitive with telescopic aerial. 
* Totally portable. 
* Runs on standard batteries. 
This neat three band Superhet receiver 
not only provides an invaluableservice, 
checking your channel and TX, but 
gives  normal  broadcast reception 
when you need it as well. 
Costing less tha n a decent Servo, you'll 
find it cheap and reassuring insurance! 

-1-1 0T.:107,11-1 

DOER1T1,?.17:1-
acir.rcitiuu 
O CIC MCICITA 
ir,1,-Cirra c r ,„ 

6.4 [ 71Q -C1C1 611 

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE 
PLEASE ALLOW 7-21 DAYS FOR DELIVERY 

meg   

Please send me:  E.E. 11 79 

TO: CHROMATRONICS, RIVER WAY, HARLOW, ESSEX. 

NAME   

ADDRESS   

I enclose cheque/PO value E   
or debit my ACCESS/BARCLAYCARD account no. 

sbailattinT110fIle: 
772  Everyday Electronics, December 1979 



Tecknowledgey for sale. 
The  Mark  Ill  F M 

Hi-Fi will never see m the 

sa me again. A mbit's Mark ill 

tuner syste m is electrically & 

visually superior to all others. 

So me options available, but 

the illustrated version with 

reference series m odules: 

f149.00 + £18.62 V AT 

With Hyperfi Series modules 

£185 00 + £23.12 

Digital Dorchester All Band Broadcast Tuner: L WINIVV/S WISVV/S W/F M stereo 

A multiband superhet tuner, constructed using a single IC for RF,IF processing  but with 

all features you would expect of designs of far greater complexity. The FM section uses a 

three section lair 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 M OSFET product detector for CW/SSB reception. Styled in a matching unit to the 

Mark III FM only tuner, employing the same degree of care in mechanical design to enable 

easy construction.  M W/L W reception via a ferrite rod antenna. 

Electronics only (PCB and all components thereon)  £33.00 + £4.95 VAT 

Co mplete with digital frequency readout/clock-ti mer hardware  £99.00 + £14.85 VAT 

Co mplete with MA1023 clock/ti mer module with dial stale  £66.00 + £9.90 VAT 

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. 

PW SANDBANKS PI METAL LOCATOR 

Maintaining our professional approach to 

home constructor kits, we offer the pulse 

induction 'Sandbanks'. Now with inject-

ion molded casing for greatly improved 

enviromental sealing. £37.00+£5.55vat 

VHF M ONITOR RX WITH PLESSEY IC 

4/9 channel version of the PW design 

but using standard (fundx9)crystals, and 

TOY° 8 pole crystal filter with matching 

transformers. Coil sets from our standard 

range to cover bands from 40 to 200MHz. 

Complete module kit £31.25 +£3.90vat . 

MICROMARKET OSTS overflow: 

6800P  650p 8212  230p 2102  170p 
6820P  600p 8216  195p 2112  340p 
6850P  275p 8224  350p 2513  7540 
6810  400p 8228  478p 4027  5786 
6852  365p 8251  625p 2114  1000P 
8080  6-300 6255  540P  +15% VAT 

* Precision construction & 

design of all parts 

* Ti me/frequency display 

* State of the art perfor mance 

with facilities for updates, 

using m odular plug in 

syste ms. 

* Deviation level calibrator 

for recording 

• All usual tuner features 
ALL TUNER KITS £3 carriage 

1_‘1, N1V1  LL D  Frequenc‘  -Jiil  FIN le:ittirc 

Update your old radio, or build this into a new design. 

Or use it as a servicing aid - this low power unit with 

LCD display reads direct frequency in kHz/MHz, or 

with usual AM/FM IF offsets for received frequency. 

Low power LCD means no RFI - 15-20mA at 9v even 

with the divide by 100 prescalar. FM resolution is 

100kHz, AM lkHz. Sensitivities better than 10mV 

Co mplete kit £19.50 + £2.93 VAT, built and tested module £27.00 + £4.05VAT 

A mbit stocks and distributes a wide range of frequency counter LSI for all types of DFM-

part two of the catalogue contains details of the MSM5523/4/5/6 range, and the versatile 

AISL2318 divide by ten or hundred prescalar IC. The DFM1 combined counter for A M,FM 

S W and directicloclastopwatchltimers - details available, but SAE please !   

RADIO and AUDIO MODULES  Consistently the most advanced 
FOR FM  
EF5801-3-4 series: 6 stage varicap tuning, all with oscillator output 
5801  Dual gate MOSFET RF stages. bipolar mixer  £17450 2.61VAT 
5803 Dual gate RF/mixer stages, amplified LO out  £19.75 + 2.96VAT 
5804 'Hyperfr wries, with internal PIN diode age, 

and ultra wide range tuning system  £24.95 + 3.74VAT 
EF5402  4 stags uncap tuner with TDA1062 and LO 

output. Uses FET/IC input. PIN age  £10.75. 1.61VAT 
FOR 30-200MHz  
The EF series are available on special order to cover bands (usually approx 
20% of the centre frequency) in the range described. Details in our price list. 

FOR FM iFs at 10.7MHz  
7030  single 6 pole linear phase filter IF with HA1137110.95 0 1 64VA1 
7130  two 6 pole linear phase filter IF with CA3189E £16.25 + 2.44VA1 
7230  Hyperfi IF, switched bandwidth, AGC IF prearnp, linear phase 

ceramic filters with diode switched narrow filter £24.95+3.74VA1 
DECODERS for MPX (STEREO) 

Various types, guaranteed the world's biggest and best ranges 
LARSHOLT FM TUNE RSETS  
7252  MOSFET front end combined with C43089 IF 1226.50 +3.97VAT. 
7252  JFET front end, combined with IF and decoder £26.50 +3.97VAT 

FM' AM tuning synthesiser see details elsewhere in th is advertisement 

COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIO/TV etc.  
As usual, Ambit brings you the latest and best, a small selection of which is shown 
in this advertisement. The Ambit catalogues contain information on most of the 
devices mentioned here - and an order for the new part three will ensure you stay up 
with latest developments Data photocopying service described in pricelist info. 
RADIO ICs for FM vat  SL1600 series  Audio 'swamps  va 

CA3089E  1.94  29  SL1610  1.60  24  LM38IN  1.81  17 i.  ._ii, 
CA3189E  2.45  37  SL1611  1.60  24  LM382N  1.65  25 Rsit 
HA1137W  2.20  33  SL1612  1.60  24  KB4436  2.53  38 .11 ..., 
HA11225  2.20  33  5L1613  1.89  28  K64438  2.22  33 51 jr, i 6 
SN76660N  0.75  11  SL1620  2.17  33  TDA1028  3.50  53 ... 1 :11 
RADIO ICs for AM/FM  Sst11662231 2.17  33  TDA1029  3.50  53 8 -.... = 
TDA1090  3.35  50  2.44 5 TDA1083  1.95  29  SL 624  o 1,1 37  TDA1074  3.75  56 

3.28  49  Audio power  r.....E e 
TDA1220  1.40  21  1_116626  2 25  2. 4  37 .417  33  A929 
IF AMPLIFIERS  TBIB A810ASM  91:79  11 09 16 31ii 
KB4406  0.50  07  SL1630  1.62  24  LM380N  1.00  15 Ei_ 2 1:. 
MC1350  1.20  18  SL1640  1.89  28  ULN2283  1.00  15 g ; e . 
se  o  l  SL1641  1.89  28  TD A2002  1.95  29 I:gEll 

2.75  41  HA1370  2.99  45 <AI S i e c mms ics aso 
COMMUNICATIONS  SL6640 
KB4412  255  38  SL6690  3.20  48  TDA2020  2.99  45 

MC3.357 3.12  47  FETs, MOSFET,, bipolars. 
KB441  2.75  41   SD6000 3.75 MC1496 1.25  19  and various othws, see PL 

56  NE544  1.70  25 

OSTS  Remember all OSTS stocks are obtained from BS9000 approved sources  your 

assurance that all device  a e very best  rst quality commercial types.  So me LPSN 

TTL is presently in great d wand, so pl ase check by phone before ordering . 

TTL Standar 
zI‘2, 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7409 
7410 
7411 
7412 
7413 
7414 
7415 
7416 
7417 
7420 
7421 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7449 
7451 
7453 
7454 
7455 
7460 
7463 
7470 

13 
13 
14 
14 
14 
18 
38 
17 
15 
20 
17 
30 
51 

30 
30 
16 
29 
27 
27 

27 
35 
17 
25 
40 
33 
17 
74 
70 
115 
112 
94 
94 
82 
56 

17 
17 
17 
35 
17 

28 

zo 
20 
20 
20 
24 
26 

24 
24 
24 

24 

24 
24 

27 
29 
32 
24 
24 
24 
24 
24 

99 

89 
99 

99 24 

24 
24 

24 

7472 
7473 
7474 
7475 
7476 
7478 
7480 
7481 
7482 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 

28 
32 38 
27 38 
38 40 
37 38 

38 
es 
136 
69 

99 
eo 

33190 
76)110 
38178 
32199 
78 

7495. 65199 
7496 58)120 
7497 

741XX series \ 
74107  32 38 
74109  63 38 
74110  54 54 
74111  68 
74112  3e 
74113  38 
74114  38 
74116  198 
74118  83 
74120  115 
74121  25 
74122  46 
74123  46 
74124  137 
74125  38 44 

74126  57 44 
74128  74 
74132  73 78 
74136  eo 
74138  60 
74139  60 
74141  56 

d AND LP Mottle? 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74158 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74167 
74169 
74170 
74172 
74174 
74175 
74176 
74177 
74181 
74183 
74184 
74185 
74188 
74190 
74192 
74193 
74194 
74196 
74197 
74198 
74199 
74247 
74253 

5 
2 
12 
65 
175 
109 
99 
se 
64 
96 
54 
80 
67 

7 

91 

10 
10 
5 

210 
82 130 

8 
130 

92  8 
109 130 
105 
20 

230 

87 120 
87 110 
75 
78 
165 350 

210 
135 
134 
275 

92 
105 180 
105 180 
105 
99 110 

110 
150 
160 

r I 

90 
105 

74257 
74260 
74273 
74283 
74293 
74365 
74366 
74367 
74368 
74373 
74374 
74377 
74379 
74393 

108 
153 
124 
120 
95 
49 
49 
43 
49 
77 
77 
124 
130 
140 

All prices listed in 
pence 1M.   

VOLTAGE REGS: 
7900 series 1Arop pos 
7900 series 1Amp nag 
78M series %Amp pus 
78LCP 100mA 
713MGT2C variable 
79MGT2C variable 
/23CN variable IC 
NE550 
L200 varrable Vend I 

959 
100p 
90p 
35P 
175p 
175p 
65p 
73p 
1959 

MAINS EMI FILTERS 
(BS etc aPProxed W W1.) 

1 Amp in IE .": chassis 
connesor  4.83 

6 Amp in i EC  5.83 
5 Amp wirein  3.87 
(Toroid cores in Cat no. 21 

M SC. Counter/ imer, scalar devices  
NE555  30p  NE556  789  NE558  1809 
LM3909 72p   
95H900C divide by 10/11 to 320MHz  780p 
11C900C cjvide by 10/11 to 650MHz  1400p 
8629 divide by 100 to 175MHz min  4209 
MSL2318 d vide by 10/100 to 175MHz min 420p 
ICM72168IPI : 8 decade 10MHz DFM counter 
and full function timer, with direct drive for an 
LED display Impel. Uses 10MHz eta!  1982p 

ICM7217AIBI ; 4 decade prograrornable 
counter with direct LED drive  95 09 
ICM7207 clock pulse generator  4959 
IChT7208  7 decade counter display  14959 
ICM7106CP  LCD DVM 13% digit)  955p 
ICM7106CPK  evaluation kit for 7106  24.80 
ICM7107CP  LED OVM 131', digit)  95 59 
ICM7107CP1( : LED DVM kitten 7107  20.65  
OKI M0M5523/4  LED/Fluorescent display 
driver IC for tima/timer/stopwatch/ AM/FM 
received frequency display and direct counter 
lute M5L2318 prescalarl ine Crystal  1400p 
M0M5525 , AM/FM frequency only couner, 
for fluorescent displays 16LT061 inc raid  110 09 
M5M5526  as M5M5525 but for LCD  110 09 
4 digit LCD for ICM7106 or M5M5526  110 09 
10 LED I2t4/6mm) bar graph driver PCB for 
LOG or LIN (specify). Kit ex leds  30 09 

W4 
4001  17 
4002 17 
4006 109 
4007 18 
4008 80 
4009 58 
9010 58 
4011  17 
4012 17 
4013 55 
4014 95 
4016 52 
4017 80 
4018 80 
4019 60 
4020 93 
4021 82 
4022 90 
4023 17 
4024 76 
4025 17 
4026 180 
4027 55 
4028 72 
4029 100 
4030 58 
4035 120 
4040 83 
4042 85 
4043 85 
4044 80 
4046 130 
4048 60 
4049 55 
4050 55 
4051 65 
4052 65 
4053 65 
4055 135 
4059 563 
4060 115 
4063 109 
4066 53 
4068 25 
4069 20 
4070 20 
4071 20 
4072 20 
4073 20 
4075 20 
4076 90 

ODD 
4522 149 
4528 102 
4529 141 
4532 125 
4538 150 
4539 110 
4543 174 
4549 399 
4554 153 
4558 117 
4560 218 
4562 530 
4566 159 
4568 281 
4569 303 
4572 25 
4584 63 
4585 100 

MORE  FROM THE GENERAL AMBIT CATALOGUE RANGES: 
Van ua tuning diodes for AM/FM/TV . 
1-90 AM tuning 10 15:11 from TOKO-
KV1211 double matched 175p 26p net 
KV1210 triple matched  245p 379 net 
13V1215 triple snap-apart 2459 37p eat 
MVAM115  single 15v  105p 169 rat 
MVAM125  single 25v  105p 16p vat 
MVAM2 double 25,  148p 22p vet 
B8204/104  double FM  40p  6p vat 
BA102  single AFC etc  309  4p vet 
BA121/177210 single aft 309  4p vet 
13610513 single UHF  409  69 vat 
PIN DIODES, BANDSWITCH types 
BA479  PIN attenuator  359  Sp vat 
1DA1061Pi-form erten.  950  14p sat 
BA182  Etandswitch  21p  3p vat 
All RF sernIconductors stocked in depth. 
Pleas ask for quantity pricing details. 

LINEARS   
CA3130E  84 
CA31307  90 
CA3140E 
CA3140T  72 
LM301AH  67 
LM301AN  30 
LM339N  66 
LM348N  186 
LM3900N  60 
709HC  se 
709PC  36 
710HC  65 
710PC  59 
723CN  65 
741CH  66 
741CN  27 
747CN  70 
748CN  36 
NE531N  105 

7 SEG DISPLAYS 
H95082 series   
Red  7650 233p 

7653 2339 
Yell  7660 233P 

7663 23 39 
Oro  7670 23 39 

7673 233p 
Fairchild FRO 
500/507 150p 

MPU controllable digital freq. 
synthesiser PCB. Preliminary:  
Serial data controlled, with the 
standard swallow count system 
for maximum speed of operation 
Multiple time constant filters, 
suitable for AM/FM and other 
communications/generator 
applications. Not for beginners. 
Full preliminary data package 
El + SAE. No phone enquiries 
answered on this system for the 
time being. Watch this spew...... 
Projected cost of the controller 
PCB less than £30: comprises the 
two modulus counter, prog.div., 
phase detector, multiple IC loop 
lilter/integrators. 

TOP GRADE LEOS by AEG: PRICES ARE EXC VAT (add 15%1 
SIZE Red  Green Yello Owns  Quantity discounts for LEDs: 
5mm 14p  16p  15p  209 10 per type- less 10% 
3mm 139 15p  18p  19p  100 per type • less 30% 
2%05 17p  20p  209  269  100 mix in 101 less 25% 

FUTABA FLUORESCENT VACUUM DISPLAYS for CLOCKs etc   
5L102  clock display (static drive) with AM/PM flags  £9 + 1.35 
5L103  OFM display for M5M5525 LSI counter  £9,450 1.42 vat 
6LT06  5 digit CIFM display (GI AY581001 minced £9.75 +1.46 rat  

TOKO COILS, FILTERs, CHOKES, etc for AM/FM/TV comms-
TYPE  Size - 5mm 7mm 10mm   ( please add VAT 015%/ 
AM IF  559  33p  30p  Various for ICs, transistor etc. 
FM IF  55P  339  33p  Various for ICs, transistor etc. 
SW coils  3313  Two impedance series 
OSC coils  55P  33P  3311  For LW/MW/SW 
TV vif/sif  359 
Various coils in the range 2OkHz to 300MHz - see TOKO utelogue   
CERAMIC and MECHANICAL FILTERS finc MURATA TYPES)   
CFT455B/ CFT455C  60p; CFX014 -18 09; CFU455C '859 
CFT470C • 60p: CFU470C -65P 
MURATA CFU455H and CFU455F cermic block filters  1.95ee 
MURATA CFM455 series ladder filters. D,E.F,G.1-1 bandwidths 
available now 120,16,12,8,6 kHz) £8.35 es  (metal encapsulated) 
SF045513, SF04708, SFD47288511 ee 
CFM2 series mechanical elements types A,B,C,D 14.10k Hz bandwidth) 

- 65p ea. As used in RCME feature)   
MULTIPLEX/PILOT TONE FILTERS, FM IF FILTERS (see cat and:I  
CFSE10.7/SFE10.7 -stereo FM IF ceramic filters (sim FM4 etc) SCIP 
CFS11110.7/SFE10.7MJ - mono bandwidth ceramic FM IF filters 50p 
SFE10.7ML 'ultra linear phase stereo ceramic IF filters  709 
CDA10.7 • 10.7MHz ceramic discriminator (for CA3089 etc)  709 

Current new  A PCB for the Mallard DC ton  and volu me control system is now available £3 + 0.45 VAT.  H MOS PA model s for 60-100W - kit £14 +£2.10VAT, heatsink £4.10+0.61. 

FM radio control syste m crystals £3.75 pair inc VAT (Sept. on). MK50366N: static drive clock/ti mer IC £3.78 + 0.57 VAT. 12%kHz channel spacing 8 pole 10.7MHz XTAL filter by TOY() 

type H4402 £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). S BL1 diode DBM 1-600MHz • £4.25+0.64p. 

Ter ms:  CWO please. Account facilities for commercial customers OA. Postage 25p per order. Mini mum credit invoice for account customers £10.00. Please follow instructions on  

VAT, which is usually shown as a separate amount. Overseas customers welcome • please allow for postage etc according to desired shipping method. Access facilities for credit purchases. 

Catalogues:  Ambit. Part 1 45p. Part 2 50p 90p pair.  TOKO Euro shortfor m 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements. 

Hours/phone: We are open from 9am -7pm for phone calls. Callers from 10am to 7pm. Administrative enouiries 9am to 4.30pm please (not Saturdays). Saturday service 10am to 6pm. 



SUPERS OU ND 13 HI-Fl M O N O A MPLIFIER  M AI NS OPERATED SOLID STATE A M/F M 
A superb solid state audio ampli-  STERE O TU NER 
fler.  Brand new  components 
throughout. 5 silicon tran-
sistors plus 2 power output 
transistors  in  push-pull. 
Full wave rectification. Out-
put approx. 13 watts r.m.s. 
Into 8 ohms. Frequency 
response 12Hz 30KHz * 
3db.  Fully  integrated 
pre-amplifier  stage  with 
separate  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  6 wide 
A 7f" deep. AC 200/250V. PRICE £18 40, P. & P. £1.20 

HARVERS ONIC M ODEL P.A. T W O ZER O 
An advanced solid state general 
Purpose mono amplifier suitable 
for Public Address system, Disco 
Guitar, Gram. etc. Features 3 
individually controlled  inputs 
(each input has a separate 2 stage pre-amp). Ispiji 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 etc. Full mixing 
facilities with full range bass & treble controls. All 
inputs plug into standard jack sockets on front panel. 
Output 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. 121 in wide , Sin high Y 
71 in deep. 
Special introductory price £29.00+ £2.50 carriage and 
Packing. 

"POLY PLANAR" WAFER-TYPE. WIDE RANGE 
ELECTRO-DYNA MIC SPEAKER 
Size I 1 5'  14-1-}"  1,,f" deep. Weight 190z. Power 
handling 20 W r.m.s. (40 W peak). Impedance 8 ohm 
only. Response 40Hz-20kHz. Can be mounted on 
ceilings, walls, doors, under tables. etc.. and used with 
or without baffle. Send S.A.E. for full details. 
Only £8-80 each  v. dc p. (one 90o. two £1 .10). 
Now available in 8' round version. 10 watts RMS 60Hz 
20KHz £6.30. P. & P. (one 65p. two 75p).   

STEREO MAGNETIC RPE-A MP. Sens. 3mV in for 
100mV out. 15 to 35V neg. earth. Equ. .. 1dB from 
20Hz to 20KHz. Input impedance 47K. Size 10' x 
20' x 50H. £3 • 20 + 200 P. & P. 

200/240V  Mains  oper-
ated Solid State FM A M 
Stereo Tuner. Covering 
M. W.  A. M.  540-1605 
KHz  VHF/F M  88-108 
M Hz. 
Built-in Ferrite rod aerial 
for M. W. Full AFC and 
AGC on A M and FM. 
Stereo  Beacon  Lamp 

Indicator. Built in Pre-amps with variable output 
voltage adjustable by pre-set control. Max oip Voltage 
600m/v RMS into 20K. Simulated Teak finish cabinet. 
Will match almost any amplifier. Size 8i"w s 4"h 
91'd approx. 
LI MITED NU MBER ONLY at £29 .00, £1.50 P. & P. 

10/14 WAIT HI-FI A MPLIFIER KIT 
A stylish finished monaural amplifier with an output 
of 14 watts from 2 EL84s in push-pull. 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 13 
speaker and 2 independent volume controls, and 
separate bass and treble controls are provided giving 
good lift and cut. Valve line-up 2 EL84s, ECC83. 
EF86 and EZ80 rectifier. Simple instruction booklet 
50p + SAE (Free with parts). All parts sold separately 
ONLY £18.40. P. & P. £1.40. Also available ready 
built and tested £22.50, P. & P. £1.40. 
STEREO DECODER MK.H. 
SIZE If"  2.5/16"  f' ready built. Pre-aligned and 
tested for I0-16V neg. earth operation. Can be fitted to 
almost any FM VHF radio or tuner. Stereo beacon 
light can be fitted if required. Full 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-know n manufacturer 
for AC Mains or battery use. M W and FM bands. 
Dynamic M/coil speakers, telescopic aerial and internal 
ferrite aerial. Earpiece socket for personal listening. 
Finished  in  attractive  simulated  leatherette.  Size 
7' H >< 91" W  4' D ttOPT08. Fully guaranteed. 
Bargain price of only £10-25 + £1.30 v. & P. 
Mullard LP1159 RIF-1F module 470kHz £2.50 + P. & 
P. 200. Specification and connection details supplied. 
Pye VHF FM Tuner Head covering 88'108 MHz 10.7 
M Hz I.F. output. 7-8V  earth. Supplied pre-aligned. 
with full circuit diagram with precision-geared F. M. 
gang and 323PF + 323PF A. M. Tuning gang only 
£3 40 + P. & P. 35p. 

HARVERS O NIC SUPERS O U ND 10  10 
STERE O A MPLIFIER KIT 

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five 
stages on each 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 
r.m.s. per channel into 5 ohms. Frequency response: 
*3dB 12-30,000 Hz Sensitivity: better than 80mV into 
1M Ot Full power bandwidth:  3dB 12-15.000 Hz. 
Bass boost approx. to t I 2dB. Treble cut approx. to 
-I6dB. Negative feedback I8dB over main amp. 
Power requirements 35v. at 1-0 amp. 
Overall Size I2'w. is 8'd. is 21h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25P Plus large S.A.E. 
A MPLIFIER KIT  £14.95 P.&P. 80p 
(Magnetic input components 33p extra). 
PO WER PACK KTI  £6.20 P.&.P. 95p 
CABINET ..  £6.20 P.&.P. 95p 
SPECIAL OFFER -only £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. 

HAVERSONIC STEREO 44 
A solid state stereo amplifier chassis, with an output of 
3-4 watts per channel into 8 ohm speakers. Using the 
latest high technology integrated circuit amplifiers 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. 91"  25'  1" 
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 I7v a/c at 500m/a can be supplied at 12.15 + 
40p P. & P. if required. Full connection details supplied. 

VYNAIR  & REXINE SPEAKERS  & CABINET 
FABRICS app. 54 in. wide. Our price £2.30 yd. length. 
P. & P. 50p per yd. (min. 1 yd.). S.A.E. for samples. 

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 CO. LTD (Dept. LE.) 170 MERTON HIGH ST., LONDON, S.W.I 9. 
• A few minutes from South Wimbledon Tube Station. Open 930-530 Mon 

Tel.: 01-540 3985 
to Fri. 930-5 Sat. Closed Wed. 

S. is R. MO WER 
WHY PAY MORE? 

for Miniature Soldering Irons & Accessories 
PRiCE  P P 

• a att So ,der  n ,ng Iro aval)anw  f ACH  Etkc. 

in 12, 1 10 & 240 Volts, fitted with 
No  20  bit  (4.43  + 24p 

SPARE BITS .... No 19 size 1 5mm Or No 20 size 
3 mm or No 21 size 4 5 mm or No 
22 size 6 mm  52p 
No 78 IC Desoldering Bit  £1.04  +10- p 
No 1 9 2 OL Long Lite Bit  f 11 2  lOp 

SAFETY STAND  f4'23  .4- 70p 
61p  9p SOLDER   Savbit 20' 

Savbit 10'  32p  4- 5p 
Lowmett 10'  76p  -,-10p 

INDUSTRIAL/RETAIL ENQUIRIES WELCO ME FOR THE ABOVE 

A  A 
V  V 

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

Oryx 50 Temperature Controlled Soldering Iron 
Spare tips for above 
!soup quick charge rechargeable Soldering Iron 
Spare tips for above 
Cable 7,0.2 11 Colours 100 meter reel 
0 1 Veroboard 3' ." •  
01 Veroboard 4' ." • 18 ' 
Copper Clad board single sided 
Watchmakers Side Cutters 
Watchmakers Pliers 
Transformer 100VA 2 • 12V 4.1A 

PRICES F .., 

4411,11, 

/11 75 
ft 39 
£2450 
£342 
£240 
t2 00 
64 50 
75 p 

£585 
64 75 
611.20 

OTHER ITEMS ALS O AVAILABLE ASK FOR LIST S. A.E. 

MAIL ORDER  DEPT. 
86-88 Union Street, Ply mouth 
PL13HG Tel:(0752)65011 

(----cr-;-e),  

Please Quote vow 
Nu mber W he ̂

Ordering 

cs),yikie. sousemstio IRONS 

 Ct :5'  

THE MIGHTY MIDGETS 

Your leading direct suppliers for 

NA SCU M MICROCO MPUTERS 
AND FULL SUPPORTING RANGE 
OF ITEMS TO ENABLE YOU TO 
WORK AT PROPER 
PROFESSIONAL LEVELS 

* At newest reduced prices. 
* Widest possible range stocked 
* Information on request 
* Enquiries from trade, industrial and 
educational users invited 

Appointed distributors for the 
fine products of: 

SIE MENS, ISKRA, RADIOH M, 
VERO AND MANY OTHER 
FAMOUS MANUFACTURERS 

It's a good deal better from 

ELECTRO 1-W -TE LTD 

BE AMONG THE VERY 
FIRST TO RECEIVE 
YOUR FREE 
CATALOGUE 10 
(ready shortly) BY 
SENDING YOUR NAME 
AND ADDRESS NO W 

(124 pagcs-packed with 
items, illustrations, 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.O. orders. except 
for a few items marked Net 
or N in our catalogues. 

5%   orders,o,n listmore value 

10 %  ofn2;n or demrsolirset value 

Not on Access or Barclay 
card purchase orders. 

• We stabilise 
prices. 

by keeping to our printed 
price lists which appear 
but three or four times 
a year. 

• We guarantee 
all products brand new, 
clean and to makers spec. 
No seconds, no surplus. 

Dept.EE12,28 St. Judes Road, Englefield Green, Egham, Surrey TW2111 OHO. 

Phone: Egham 33603. (London, dial 82 first; STD 0784). Telex 264475. 
Northern Branch (Personal shoppers only), 680 Burnage Lane, 
Burnage, Manchester M19 INA. Phone 10611 432 4945. 
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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, TV 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 to the world market. 

We give modern training courses in all fields of electronics 
— practical D.I.Y. courses — courses for City & Guilds exams, 
the Radio Amateur licence and also training for the new 
Computer Technology. We specialise only in electronics and 
have over 40 years experience in the subject. 
All the training can be carried out in the comfort of your 

own home and at your own pace. 
A tutor is available to whom you can write at any time 

for advice or help during your work. 

and a career. 
COURSES AVAILABLE  

• CITY & GUILDS CERTIFICATES 
IN TELECOMMUNICATIONS AND 
ELECTRONICS. 

• RADIO AMATEUR LICENCE. 

• COMPUTER TECHNOLOGY WITH 
HOME TRAINING COMPUTER. 

• DIGITAL ELECTRONICS. 

• BEGINNERS PRACTICAL COURSE. 

• RADIO AND TELEVISION SERVICE. 

• AND MANY OTHERS. 

WE ARE AN INTERNATIONAL SCHOOL 

SPECIALISING IN ELECTRONICS 

TRAINING ONLY AND HAVE OVER 

40 YEARS EXPERIENCE IN THIS 

SUBJECT. 

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. 

Free 32 page 
Colour Booklet. 
- 

EE/A/ 1/80 

NAME   

ADDRESS   

Post now, without obligation, to:-

BRITISH NATIONAL RADIO and 
ELECTRONICS SCHOOL 1;,.°;,:ixIslInd.ersey, 

Block Caps Please 
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ima m *  SEMICONDUCTORS 
BPS 
BP14 
BP24 
BP26 

BP27 

BP32 
BP35 

BP36 
BP39 
BP40 
BP41 
BP42 
BP43 
BP45 
BP46 
EIP47 
BP48 
BP49 
BP50 
BP55 
BP160 
BP202 

BP205 
BP213 
BP215 

BP217 
BP221 
BP222 
BP223 
BP224 
BP225 
BP226 
BP227 

BOOKS BY BABANI 
Engineers & Machinists Rel. Tables  £0.50 
2nd Book Transistor Equivs. 6 Subs.  £1-10 
52 Projects Using IC741 (or Equiv)  LO• 95 
Radio Antenna Book Long Distance 
Reception & Transmission  £0 85 
Giant Chart of Radio Electronic Semiconductor 
& Logic Symbols  £0•60 
Build Metal & Treasure Locators  £1 -00 
Handbook of IC Audio Preamplifier & 
Power Amplifier Construction  £1.25 
50 Cicts use Germ/SII/Zener Diodes  £0 75 
50 Field Effect Trans Projects  Ei• 25 
Digital IC Equivs & Pin Connection  £2.50 
Linear IC Equivs & Pin Connection  £2•75 
50 Simple LED Circuits  £11.75 
How to make Walkie Talkies  £1.25 
Projects on Opto-electronics  £1 • 25 
Radio Circuits Using IC's  £1 35 
Mobile Discotheque Handbook  £1 35 
Electronics Projects for Beginners  £1 35 
Popular Electronic Projects  £1. 45 
IC LM3900 Projects  £1 • 35 
Radio Stations Guide  £1 45 
Coil Design & Consequence Manual  £0• 75 
Handbook of Integrated Circuits 
Equivalent & Substitutes  £1 .00 
1st Book of Hi-Fi Speaker Enclosures  £0•75 
Circuits for Model Railways  £1 -170 
Shortwave Circuits &Gear for 
Experimenters & Radio Hams  El) .85 
Solid State Power Supply Handbook  £0 05 
28 Tested Transistor Projects  £1. 25 
Short-wave Receivers for Beginners  £0 .95 
50 Projects using IC CA3130  EO• 95 
50 CMOS IC Projects  £0115 
A Practical intro to Digital IC's  £0.95 
Build Advanced Short-wave Receivers  £1 • 20 
Beginners Guide to Building 
Electronic Projects  £1 25 

NEWNES.BOOKS 
:16  Transistors 3rd Ed. 
217  Integrated Circuits 
218  Radio & Television 
219  Electronics 
220  Colour TV 2nd Ed. 
221  Hi-Fl 
222 20 Solid State Proj. for Car 
223 20 Solid State Proj. for Home 
224  110 Int. Circ. Proj. for Home 
225 110 Thyristor Projects 
226  Operational Amp Prof for Home 
228  Electricity 
229  Beginners Guide to Electronics 
230  Beginners Guide to Television 
231  Beginners Guide to Transistors 
232  Beginners Guide to Electric Wiring 
233  Beginners Guide to Radio 
234  Guide to Colour TV 
235  Electronic Diagrams 
236  Electronic Components 
237  Printed Circuit Assembly 
238  Transistor Pocket Book 
239 50 Photoelectric Circuits 
240  Semiconductor Handbook Part 1 
241  Semiconductor Handbook Part 2 
242  Electronics Pocket Book 
244  Beginners Guide to Integrated Circuits 
209  BI-PAK TTL Oath Book 

BI-PAK CMOS Data Book 

SWITCHES 
Description 
DPDT miniature slide 
DPDT standard slide 
Toggle switch SPST 1.1 amp 250V ac 
Toggle switch DPDT 1 amp 250V ac 
Rotary on-off mains switch 
Push switch - Push to make 
Push switch - Push to break 

ROCKER S WITCH 
A range of rocker 
switches SPST-moulded 
In high insulation 
material available in a 
choice of colours Ideal 
for small apparatus 

Description 
Miniature SPST toggle 2 amp 250V ac 
Miniature SPST toggle 2 amp 250V ac 
Miniature DPDT toggle 2 amp 250V ac 
Miniature DPDT toggle centre off 2 amp 
250V ac 

Push-button SPST 2 amp 250V ac 
Push-button SPST 2 amp 250V ac 
Push-button DPDT 2 amp 250V ac 

MIDGET W AFER S WITCHES 
Single bank water type-suitable for switching at 250V ac 
100mA or 150V dc in non-reactive loads make-before-break 
contacts. These switches have a spindle 0-25 in dia. and 30 
indexing. 

Description 
1 pole  12 way 
2 pole  Swap 
3 pole  4 waY 
4 pole  3 way 

£1 00 
£1 00 
£1 25 
El 15 
41 IS 
£1 15 
£1 05 
£1 95 
E.2• 95 
£2 50 
E2 50 
E1 15 
£2 25 
£2 25 
E2 25 
E2 25 
£2 75 
£225 
£1 BO 
E1 110 
E1 60 
£3 90 
£1.110 
ES 25 
£4 28 
E3 90 
£2 75 
50p 
50p 

No. 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

Colour  No. 
RED  1980 
BLACK  1981 
WHITE  1982 
BLUE  1903 
YELLO W  1984 
LUMINOUS  1985 

No. 
1958 
1959 
1980 

1961 
1962 
1963 
1964 

No. 
1965 
1966 
1967 
1968 

Price 
LO 16 
LO 17 
£0 38 
£0 48 
£0.50 
£0 16 
£0•21 

Price 
LO• 35 
£0•35 
£0 30 
£0- 35 
£0 35 
Ell 35 

Price 
LO 81 
LO• 86 
E11-91 

£1 07 
£1 04 
£1 •09 
£1 • 34 

Price 
£0 55 
£0 55 
£0 55 

55 

MICRO S WITCHES  No.  Price 
Plastic button gives simple 1 pole change over action 
Rating 10 amp 250V ac  1970  £0 29 

OPTOELECTRONICS 

NEW INCREASED RANGE-ALL but QUALITY 
LED's (diffused) 
/no. Type  Size  Colour 

1501  ARL209 (TIL209)  • 3mm (.125)  RED 
1502  MIL3232 (TIL211)  •3mm (•125)  GREEN 
1503  MIL3331 (0P212A)  •3mm (•125)  YELLO W 
1504  ARL4850 (FLV117)  • 5mm (2)  RED 
1505  MIL 5251 (TIL222)  • 5mm (.2)  GREEN 
1506  MIL5351 (MV5353)  • 5mm (•2)  YELLO W 
1509  FLV111  .5mm (• 2)  CLEAR 

(ill Red) 
SUPER 'Hi-Brite. Type 
1521  MIL32  • 3mm (725) 
1522  MIL52  • 5mm (•2) 
1514  0RP12 Light dependent resistor 
1520  0CP71 Photo transistor 

LED CLIPS 
1508/125 pack of 5 125 clips 
1508/2  pack of 5 2 clips 

DISPLAYS: 
07037 segment D.P. left (30" height) 
RED Single Digit 
0L7077 segment D.P. left (30" height) 
RED Single Digit 
DL527 7 segment D.P. left (50" height) 
RED Two-Digit Reflector 
DL727 7 segment D.P. right (•510" height) 
RED Single Digit Light Pipe 
DL747 7 segment D.P. left (630" height) 
RED Single Digit Light Pipe 

RED 
RED 

Price 
E0 12 
£0 22 
£0 72 
£012 
LO 22 
£0 22 
E0 13 

£0 12 
LO 12 
£0 63 
El) 40 

£0•17 
£0 21 

Common Anode 
0/no. 1523  £0 85 
Com mon Anode 
o/no. 1512  MI 92 
Com mon Anode 
0/no 1524  £2 011 
Common Anode 
0/no. 1512  £2 07 
Common Anode 
0/no. 1511  £1 73 

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 

0/no. 1497 LO • 61 
CILD74 Multi-Channel 8 pin DIP Two Isolated Channels 

o/no. 1498 £1-22 
CIL074 Multi-Channel 16 pin DIP Four Isolated Channels 

0/no. 1459 £2•119 
MEL 11 (TIL81) NPN Light Detector 
Silicon Photo Darlington Amplifier-VCBO 30v VECO 10v lc 
100mA Plot 300m W IL Min 0-5 Typ.2mA ID 100mA nA  £0 29 

FUSE HOLDERS AND FUSES 
Description 
20mm x 5mm chassis mounting 
llin r. lb n chassis mounting 
1 hr car inline type 
Panel mounting 20mm 
Panel mounting 1hin 

QUICK BLO W 20mm 
Type  No. 
150mA  611  7p  1TX "  
250mA  612  Op  1-5A 
550mA  613 Op  2A 
800mA  614  Op  2.5A 

No. 
615 Op 
616 7p 
617  Op 
618  7p 

ANTI-SURGE 20mm 
Type  No.  Type  No. 
100mA  622  1A  625 
250mA  623  2A  626 
500mA  624  16A  627 

All Op each 

QUICK-BLO W thin. 
Type  No. 
250mA  631 

Type 
lA 
2A 

No. 
635 
637 

Type  No. 
500mA 632 

All Op each 
Type  No. 
2.5A  638 
3A  639 

All 6p each 

No. 
506 
507 
508 
509 
510 

Type 
3A 
4A 
5A 

Type 
2.5A 
3.15A 
5A 

Price 
£0 18 
£0 14 
LO IS 
£0 23 
£0 37 

No. 
619  Op 
620  10p 
621  6p 

No. 
1328 
629 
630 

Type  No. 
800mA 634 

Type  No. 
4A  641 
5A  642 

NUTS AND BOLTS 
BA BOLTS -packs of BA threaded cadmium plated screws 
Slotted cheese head. Supplied in multiples 01 50. 
Type  No.  Price  Type  No.  Price 
lin OBA 839  E1•38  1in 4BA  846  £9.37 
/in OBA 840  LO-80  )in 4BA  847  £9 -21 
1in 2BA 842  £0-75  lie OBA  848  £0-40 
fin 2BA 843  £0 • 52  hi n OBA  849  £6.24 
lie 2BA 844  £000  lin 6BA  850  LII• 29 
lin IBA 845  £0•51 

BA NUTS-pecks of cadmium plated full nuts in multiples 
of 50 
Type  No.  Price  Type  No.  Price 
OBA  855  EO• 83  4BA  857  £0•35 
OBA - 856  Ell• 55  OBA  858  £0-28 

BA W ASHERS-fiat cadmium plated plain stamped washers 
supplied in multiples 01 50. 
Type  No.  Price  Type  No.  Price 
OBA  859  E0-16  4BA  861  £0•14 
2BA  860  LO 14  6BA  862  £0-14 

SOLDER TAGS-Hot tinned supplied in multiples of 50 
Type  No.  Price  Type  No.  Price 
OBA  851  £0•46  4BA  853  Ell• 25 
2BA  852  £0.32  6BA  854  £0 25 

3138 
3139 
3140 
3141 

TANTALUM  I CAPACITORS 
1MFD 35V  £0 13 
22MFD 35V  £11-13 
47MFD 35V  £11.13 
1.0MFD 35V  £0•13 
2 2MFD 35V  £0 14 

3142 
3157 
3143 
3144 
3156 

4 4MFD 35V  £0 21 
3 -3MFD 25V  £0•21 
10MFD 35V  £11.25 
22MFD 16V  £0-25 
33MF0 35V  £0-13 

AUDIO LEADS 
No. Type  Price 

107  FM indoor Ribbon Aerial 
113  3.5mm Jack plug 103.5mm Jack plug. Length 1.5m LI ' 869 
114  5 On DIN plug to 3 5mm Jack connected to pins 

365. Length 1.5m.  £0 98 
115  Spin DIN plug 103 .5mm Jack connected to pins 

164. Length 1.5m.  £0•99 
116  Car aerial extension. Screened insulated lead 

Fitted plug and socket  131.44 
117  AC mains connecting lead for cassette recorders £0.7s  

and radios 2 metres 
118  Spin DIN phono plug to stereo headphone 

Jack socket  £1 -21 
119 2+2 pin DIN plugs to stereo Jack socket with 

attenuation network for stereo headphones 
Length 0.2m  £1 04 

120  Car Stereo connector. Variable geometry plug to 
fit most car cassettes, 8-track cartridge and 
combination units. Supplied with inlined fuse 
power lead and instructions  £0 69 

123  6-6m Coiled Guitar Lead Mono Jack plug to Mono 
Jack plug Black 

124  3 pin DIN plug to 3 pin DIN plug. Length 1.5m  EEO 7 852 
125  5 pin DIN plug to 5 pin DIN plug. Length 1.5m  £0 85 
126  5 pin DIN plug to Tinned open end. Length 1.5m £0 85 
127  Spin DIN plug to 4 Phono Plugs. 

All colour coded. Length 1.5m.  £1 49 
128  Spin DIN plug to Spin DIN socket. Length 1.5m £1 10 2912 
129  Spin DIN plug to 5 pin DIN plug mirror image 

Length 1-5m 
130 2 pin DIN plug to 2 Din DIN inline socket 

Length 5m  £0-711 
131  Spin DIN plug to 3 pin DIN plug 1 & 4 and 365 

Length I 5m  £0•175 
132  2 pin DIN plug to 2 pin DIN socket. Length 10m  £1 13 
133  Spin DIN plug to Phono plugs 

Connected pins 3 65. Length 1.5m  LII• U 
134  Spin DIN plug to 2 Phono sockets 

Connected pins 365. Length 23cm 
135  Spin DIN socket to 2 Phono plugs 

Connected pins 36 5. Length 23cm E8-78 
136  Coiled stereo headphone extension lead   

Black, length Om  £2•01 
178  AC mains lead fo• calm/Iators etr  £0 52 

CASES AND BOXES 
INSTRUMENT CASES. In two sections, vinyl covered top 
and sides aluminium bottom, front and back. 
No.  Length  Width  Height  Price 
155  8i0  5fin  2i5  £1.73 
156  11in  6in  3in  £2•92 
157  6In  41i0  llin  £1 .79 
158  9i0  51in  2hin  £2.43 
ALU MINIUM BOXES. Made from bright all., folded con-
struction each box complete with half-inch-deep lid and 
screws. 
No.  Length  Width  Height 

161 
162 

4in - 
Shin 

Shin 4in  1rn 
160  4in  4in 1 in 

1 in 
1 in 

159  Shin  Shin 

163  4in  21In  Sin 
164  3In  23n  lin 
165  7in  Sin  2iin 
166  Bin  6i0  3in 
167  6in  din  2in 

TRANSFORMERS 
MINIATURE MAINS Prmiery 
No.  Secondary 
2021  6V-0-6V 100MA 
2022  9V-0-9V 100mA 
2023  12V-0-12V 100mA 
MINIATURE MAINS Primary 240V 
with two independent secondary windings 
No.  Type 
2024  MT280-0-6V 0-6V RMS 
2025  MT150-0-12V 0-12V RMS 
1 AMP MAINS Primary 240V 
No. 
2026 
2027 
2028 
2029 

Secondary 
6V-0-6V 1 amp 
9V-0-9V 1 amp 
12V-0-12V 1 amp 
15V-0-15V 1 amp 

2030  30V-0-30V 1 amp 
STANDARD MAINS Primary 240V 
Multi-tapped secondary mains transformers available in I, 
amp. 1 amp and 2 amp current rating. Secondary taps are 
0-19-25-33-40-50V 
Voltages available by use of taps. 
4, 7, 8, 10, 14, 15, 17, 19, 25, 31, 33, 40, 25-0-25V 
No.  Rating  Price 
2031  temp  £3•91  P & P 86p 
2032  lamp  £5•116  P & P 86D 
2033  2 amp  £4•23  P .4 P E1 
2035  240V Primary 0-55V 0/ 

2A Secondary  £7 30  Pd, P £1 
SPECIAL OFFER 

2042240V Primary 0-20V 9.2 2A Seconadry. By removing 5 turns 
for each volt from the secondary winding any voltage up to 
20V qk 2A is easily obtainable. Ideal for the experiementer. 

£7 50  PS P060 

Price 
£2 -88 
£2.30 
£2 91 
£3-11 
43.97 

HEATSINKS 
Type 
1-03-single heat sink 
T03-double heat sink 
Double sided heat sink 
TO5/39 heat sink 
TO18-heat sink 
TO1 -heat sink 

Terms: cash with order. Cheque, P.O. payable to Bi-Pak 

at the above address. 

No. 
873 
874 
875 
878 
877 
878 

Price 
£11 -15 
£0•05 
E0•85 
£0. 97 
LO•87 
£41 60 
£1•43 
£1-112 
LO 

Price 
£1 04 
£1•04 
Et • 29 

Price 
£1 94 
El .04 

P & P 45p 
P & P 45p 
P & P 55P 
P & P 66p 
P & P 86p 

Price 
£0 31 
£1 18 
£1 67 
£0 16 
£0 14 
£0 09 
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Send your orders to: 

DEPT. EE11, PO BOX 6, W ARE, HERTS.  Tel: 0920-3182 
Visit our NE W shop: 3 BALDOCK ST., W ARE, HERTS.  Telex: 81786 

EXPERIEMENTOR BREAD 

BOARDS FROM = MI = 

No soldering modular breadboards, simply plug components 
in and out of letter number identified 
nickel-silver contact holes. Start small and simply 
snap-lock boards together to build breadboard of any size. 
All EXP Breadboards have two bus-bars as an integral part 
of the board, if you need more than 2 buses simply 
snap on 4 more bus-bars with the aid of an EXP 4B. 

EXP.3 W5. The ideal breadboard for 
1 chip circuits. 
Accepts 8, 14, 16 and up 10 22 pin IC's. 

O NLY £1 71. 

EXP.350. £3.62. 

270 contact points with 
tVVO 40-point bus-bars. 

EX P.300. 

550 con- r   
tacts 
with two 
40-point  s 
bus-bars 

£6.61.  P 

fliDluiu 

' 11111111111111111111111  
•    • 

H111111111111111111111111111111111111 

 "",,,,, IHIDIHIH111111111111111 

EX P.650 for Micro-
processors 

£4.14. 

EXP.4B. 

1111111111IIIIIIIIimi 

I 

• 

More bus-bars  :1111 11111 11111 11111 11111 11111 11111 11111 

£2-65.     mu RIR RIR RIH Hill RIR RIR 

ALL EXP 700 13  . ii,. and  P. 600 ser.es 

THYRISTORS 
600ma  TO to Case 
Volts No.  Price 
10 THY600/10  £0 17 
20 THY600/20  £0 18 
30 T H Y600/30  £0 23 
50 THY600/50  £0 25 
100 THY600/100  £0 29 
200 THY600/200  £0 44 
400 THY600/400  £0 51 

1 amp  TO 66 Case 
Volts No.  Price 
50 THY1 A '50  £0 30 
100 THYIA,'100  £0 32 
200 THY1A.'200  £0 37 
400 THY1 A1400  £0 44 
600 THYI A.600  £0 52 
800 THY1 A/800  £0 67 

3 amp  TO 66 Case 
Volts No.  Price 
50 THY3A150  £0 32 
100 THY3A/100  £0 45 
200 THY3A/200  £0 38 
400 THY3A/400  £0 48 
600 THY3A1600  £0 50 
800 THY3A ,800  £0 75 

5 amp  TO 66 Case 
Volts No.  Price 
50 THY5A'50  LO 41 
100 THY5A/100  LO 52 
200 THY5A/200  £0 58 
400 THY5A/400  £0 66 
600 THY5A/600  £0 79 
800 THY5A1800  £0 93 

5 amP  T0 000 Case 
Volts No.  Price 
100 THY5Ai400P  LO 06 
600 THY5A ,600P  £0 79 
800 THY5A 800P  £0 93 

7 amp  TO 48 Case 
Volts No.  Price 
50 THY7A/50  £0 55 
100 THY7A/100  £0 59 
200 THY7A/200  £0 66 
400 THY7A/400  £0 71 
600 THY7A/600  £0 90 
800 THY7A/800  £1 06 

10 amp  TO 18 Case 
Volts No.  Price 
50 THY10A,50  £0 59 
100 THY10A/100  £0 66 
200 THY10A/200  £0 71 
400 THY10A/100  £0.111 
600 THY10A/600  £1.14 
800 1 HY10A/800  £1 40 

16 amp  TO 48 Case 
Volts No.  Price 
50 THY16A/50  £0 62 
100 THY16A/100  £0 67 
200 THY16A7200  £0 71 
400 THY16A/400  £0.89 
600 THY16A/600  £1-01 
800 THY16A/800  £1 60 

30 amp  TP 94 Case 
Volts No,  Price 
50 THY30A/50  £1 36 
100 THY30A/100  £1 64 
200 THY30A/200  £1 87 
400 THY30A/400  £2 06 
600 THY30A1600  £4 03 

No, 
BT101/500R 
BT102/500R 
BT106 
BT107 
BT108 
2N3228 
2N3525 
BTX30/50L 
BTX30,400L 
C106/4 
BT116 

SPECIAL OFFERS 

Price 
£0 92 
Et) 92 
£1 44 
Cl 07 
£1 13 
E0 81 
£0 89 
£0.38 
£0 53 
£0 69 
£1 73 

MINICORILL 12 ,, nand ne0.1 battery-operated mat. drill 7,500 
r.p.m. Collet chuck ideal for drilling printed circuits or 
model, marking No. 1402.  E7•79 
TRANSFORMER 240v Primary 0-20V .. 2A Secondary. 
By removing 5 turns for each volt from the secondary winding 
winding any voltage up to 20v .. 2A is obtainabl  ideal for 
the experiernenter No. 2042.  -50+116p P & P 
ANTEX MLX soldering iron. Sturdy 25 watt iron complete 
with 1i metres of 2-core. Works off a 12 volt battery. Ideal 
for car Boat CA,3VAI, No 1724  £5 29 

POTENTIOMETERS 
CARBON POTS (Linear Track) 
Single gang with wire end terminations. 
6mm  50mm plastic shaft 10rnm bushes 
supplied with shake proof washer and 
nut. Tolerance 20 % of resistance. 
1831 1k ohms  1837 100k ohms 
1832 2k2 ohms  1838 220k ohms 
1833 4k7 ohms  1839 470k ohms 
1834 10k ohms  1840 1 Meg 
1835 22k ohms  1841 2M2 
1836 47k ohms  All at 309 each 

CARBON POTS (Log Track) 
1842 4k7 ohms  1847 220k ohms 
1843 10k ohms  1818 470k ohms 
1944 22k ohms  1849 1 Meg 
1845 47k ohms  18 502 M2 
1846 100k ohms  All at 309 each 

Designed to fit 2 54rnm pitch board 
tracks are linear law. 
VC7 
1816 100 ohms 
1817 220 ohms 
1818 470 ohms 
18191k ohms 
1820262 ohms 
1821 41,7 ohms 
18 2210k ohms 
1823 22k ohms 

1824 47k ohms 
1825 100k ohms 
1826 220k ohms 
1037470k ohms 
1928 1 Meg ohms 
1829 2M2 ohms 
1830 4M7 ohms 
All at 10p each 

DUAL CARBON POTS (Log Law) 
1860 4k7 ohms  1865 2206 ohms 
1861 106 ohms  1866 470k ohms 
1862 22k ohms  1867 1 Meg 
1863 47k ohms  1868 2M2 
1864 1006 ohms  All at 99p each 

All 

SINGLE GANG S WITCHED (Lin Law) 
These  potentiometers  are  fitted  with 
double pole on-off switches. The switch is 
incorporated within the rotary action of 
the pot. Specification of pot is as VC1 
Switch rating IS amps at 250v AC. 
1870 467 ohms  1875 220k ohms 
1871 10k ohms  1876 470k ohms 
1872 22k ohms  1877 1 Meg 
1873 47k ohms  1878 2M2 
1874 100k ohms  All at 75p each 

DUAL GANG LONG-ANTI-LOG POT 
1888 Track specification as dual gang 
pots VC3, but tracks mounted to log-anti-
log action 100k ohms £0 U. 

SPECIAL VOLU ME CONTROLS 
A  miniature  16mm  type  replacement 
volume control incoporating single pole 
on-off switch. Resistance value 5k ohms. 
Tolerance + 20% 1/8 watt rating. 
1889  £0 31  VCS 

MINIATURE ROTARY VOLU ME 
CONTROL 
5k  ohms  log  law  with  on-off  switch, 
20mm grooved spindle. Tag connections 
17rnm die. Supplied with fixing nut. Used 
mainly for replacement. 
1890  £0 62  VC9 

WIRE W OUND POTS 
A range of wire wound single gang pots 
with linear tracks of 1 watt rating fitted 
with 10mm bush and supplied with shake-
proof washer and nut. 
VC6 
1891 10 ohms  1896 470 ohms 
1892 22 ohms  1897 16 ohms 
1893 47 ohms  1898 262 ohms 
109420 ohms  1899 4k7 ohms 
1895 220 ohms  All at 92p each 

S WITCHED POT (Log Track) 
Specification as VC2 but track having (log) 
law. 
1879 467 ohms  18 84220k ohms 
18 0010k ohms  1885 470k ohms 
1881 226 ohms  1886 1 Meg 
188247k ohms  1887 2M2 
18 031 00k ohms  All at 75p each 

PRE-SET POTS 
HORIZONTAL M OUNTING 
Miniature type for transistor circuits. The 
wiper of the preset is provided with a slot 
for screw adjustment. The tags of the 
preset will fit printed wiring boards with 
a pitch of 2-54mm. All tracks are linear law. 
VC7 
1801 100 ohms  1809 47k ohms 
1802 220 ohms  1810 1006 ohms 
1803 470 ohms  1881 220k ohms 
1804 16 ohms  1812 470k ohms 
18052 60 ohms  1813 1 M ohms 
1806 467 ohms  1814 2M2 ohms 
1807 10k ohms  1815 4M7 ohms 
1800 22k ohms  All at 10p each 

PRE-SET POTS 
VERTICAL MOUNTING 
Miniature type  for transistor  circuits. 
Wiper adjustment is made by a screw 
driver slot. 

ANTEX IRONS 
1943 15 watt high quality soldering iron 
totally enclosed element in a ceramic shaft 
fitted with 3/32" bit.  £4.83 

1947  Replacement  element  for  1943 
iron.  £2.19 

1944 iron coated bit 3/32" for 1943 iron 
£0.53 

1445 iron coated bit ik" for 1943 iron. 1E0 - 53 

1946 iron coated bit 3/16" for 1943 iron. 
£0•53 

1948 General purpose 18 watt iron fitted 
with iron coated bit.  £4 54 

1952 Replacement element for 1948 iron 
£219 

1949 iron coated bit 3/32" for 1948 iron. 
£0.53 

1950 iron coated bit r for 1948 Iron. £0 53 

1951 iron coated bit 3/16" for 1948 iron. 
£0 .53 

1931 Highly popular  25 25 watt quality 
soldering iron ceramic shafts to provide 
near perfect insulation breakdown voltage. 

of 1500 volts AC and a leakage current of 
only 3 . 5uA and another shaft of stainless 
steel to ensure strength.  £4.113 

1935 Replacement element for 1931 iron. 
£1 •114 

1932 iron coated bit  for 1931 iron. £0 58 

1933 iron coated bit 2/16" for 1931 iron. 
£0 58 

1934 iron coated bit 3/32" for 1931 iron. 
£1)• 58 

1953 SK1 soldering kit-This kit contains 
15 watt soldering iron fitted with a 3/16" 
bit plus two spare bits, a reel of solder, 
heat-sink and a booklet 'How to solder'. 
In presentation display box.  £6.38 

1939 ST3 soldering  iron  stand.  Stand 
made from high grade bakelite material, 
chromium  plated  strong  steel  spring, 
suitable for all models, includes accom-
modation  for six spare  bits  and two 
sponges which serve to keep the soldering 
iron bits clean.  £1.73 

AUDIO MODULES 
Amplifiers 
AL20  5 watt amplifier module  £3 73 
AL30A 7-10 watt amplifier module £435 
AL60  15-25 watt amp. module  £5 39 
ALSO  35 watt amplifier module  £8 44 
AL120  50 watt amplifier module £13 74 
AL250  125 watt amplifier module £1924 
Pre-amplifiers 
PA12  Stereo pre-amp. module  £8.94 
PA100  Stereo pre-amp. module £18.45 
PA2000 Stereo pre-amp. module £19.07 
MM100 Mono pre-amplifier  £13.00 
MM100G Mono guitar pre-amp.  £13-00 

SILICON RECTIFIERS 

00(1 ,A  .60 07 
S920 50v  £0 07 
5921 100v  £0 08 
5922 150v  £0 09 
5923 200v  £0 10 
5924 300v  £0 12 
1 A mp 
1144001 50v 
1144002 100v 
1144003 200v 
1N4004 400v 
IN4005 600v 
IN4006 800v 
1144007 1000v 

1 5 A mp 
S015 50v  £0 10 
S020 100v  £812 
S021 200v  £0 13 
S023 400v  £0 15 
S025 600v  £016 
S027 800v  £010 
S029 1000v  £0.23 
S031 1200v  £0 29 
A mp 
145400 50v  £0 16 
145401 100v  £0 17 
145402 200v  £0 18 
145405 400v  £0 22 
N5406 600v  £0 24 
145407 800v  £0 29 
N5408 1000v  £0 35 
0 A mp 
510/50 50v  £0 22 
S10/100 100v  £0 24 
S10,200 200v  £0 26 
510/400 40 00  £0 40 
510/600 6000  £0 48 
S10/800 800v  £0 59 
S10/1000 1000v  £0 69 
S10/1200 120 00  £0 79 
0 A mp 
530/5050o  £0 64 
S30/100 100v  £0 79 
530/200 280s  £1 07 
530/400 100v  £1 14 
530/600 600v  £2 02 
530/800  8000  £2 23 
S30/1000 10000  £2 51 
S30/1200 12004  £316 
70 A mp 
1570/50 50v  £0 86 
1570/100 100v  £0 97 
1570/200 200v  £1 30 
1570/400 400v  £2 01 
IS70/600 600v  £2 59 
IS70/800 800v  £2 88 
IS70/ 1000  1000 '  £3 45 
BYX38/300 6A 300v  £0 52 
BYX38/600 6A 600V  £0 69 
BYX38/300 Rev 6A 300v  £0 52 
BYX38/600 Rev 6A 600v  £0 69 

ZEN ER 

£0 05; 
£0 06 
£0 07 
£0 08 
£0 09 
£0 10 
£0 12 

400 mw (Bry88) 0007 Glass en-
capsulated range of voltages 
available  1-30,  2'2v,  2'7u, 
3 3v, 390, 4 3v, 4'7v, 5-1u, 
5 6v,  5'8o, 6 2v, 600,  7 5v, 
8 2v, 9 lo, 10v, 11v, 12v, 130, 
15v, 16v, 18v, 20v, 22v, 24v, 27v, 
30v, 330, 39v. 

No, Z4 Op each 

1w-1 5w. Plastic and metal en-
capsulated Range of voltages 
available  1-3v,  2 2v,  2 7v, 
3 3v, 3'9u, 4 3v, 470, 5 1v, 
5 to, 6'2v, 6 80, 7 5v, 8 2v, 
9 Iv, 10v, Ito, 12v, 13v, 150, 
16v, 18v, 20v, 22v, 24v, 270, 300, 
33v, 43v, 470, 51v, 68v, 72v, 75v, 
82v, 91v. 100v. 

No, Z13 17p each 

10w Metal stud type S010 case 
Range of voltages available. 
1-30, 2 2v, 2 7v, 3-3y, 3 9v, 
4- 3n, 4 70, 5 lv, 5 6v, 6 2v, 
6 80, 7 5v, 0'2v, 9-10, by, 11v, 
12v, 13v, 15v, 160, 18v, 200, 
22v, 24v, 27v, 30v, 330, 430, 
470, 51v, 69v, 72v, 75v, 820, 
91v, 100v. 

No. ZIO 40p each 

Power Supplies 
PS12  Power supply (24 volts OC)  £1-72 
SPM80  Stabilized power supply (33V) £5 
SPM120'15  Stabilized power supply (45V) L6.67 
SPM120/55  Stabilized power supply (55V) £6 67 
SPM120!65  Stabilized power supply (65V) Ea 67 
SG30  Power supply for equaliser  £4 37 

Miscellaneous 
MPA30  Stereo magnetic cartridge pre-amp 

EC 42 
5450  Stereo tuner  1E26 72 
Stereo 30  Complete 7 watt 4 stereo amplifier 

board  £22 se 
BP124  Siren alarm module 5 watts  £4-02 
GE100MK11  10 channel monographic equaliser 

£23 •III) 

Access and Barclaycard accepted. Giro Account No. 388 7006. 
All prices include VAT. Add 35p post per order. 
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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 Lightcail, 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. 

Our January issue will be published on Friday. December 14. 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 telephone. 

Component Supplies 
Readers should note that we do not supply electronic components for 

building the projects featured in EVERYDAY ELECTRONICS, but these 
requirements can be met by our advertisers. 

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

bulb life. 

By T. R. de Vaux-Balbirnie 

I
N  the author's house, Christmas 
starts by standing on a chair and 

reaching into the loft to recover a 
rather old cardboard carton. Labelled 
"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 plugged 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 only 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 resulting 
in failure 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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LP  1 LP2  LP3  LP4 

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 

L Pr, 

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 
I 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 

1/iF capacitor but a brighter operation 
was obtained with 2-21aF (or two 1/iF 
capacitors wired in parallel)  When 

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 N 

EPDXY RESIN 
ADHESIVE TWISTED AND 

SOLDERED 
CONNECTIONS 

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

TIL 209 I I FLAT 

47012 

\ N 

TEST 
POINTS 

Fig. 4. Making a simple 
I.e.d. probe to be used 
when a multimeter is not 
available. Note the flat 
alongside the cathode (k) 
lead. 
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1St TEST LAMP 
POSITION 

2nd TEST LAMP 
POSITION 

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 lamps, a multi-

meter will be required. If none is 
available, a suitable alternative is an 
Le.d. connected in series with a 470 
ohm resistor and a 9 volt battery (as 
shown in Fig. 4). When using 1.e.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 1.e.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  Le.d.  on)  will  be  indicated 
between the test lamp and the Neutral 
but a high ohms value (or I.e.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 

MAINS 
PLUG 

made as above between the test lamp 
just inst rted 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 LP9. 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 1.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. 

SANTA'S EYES 
AMONG 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 RI. 112, VR1 and Cl. The output 
at pin 3 alternately switches at this 
rate between OV and +9V. Thus for 

pin 3 at OV, DI is lit with D2 off; for 
pin 3 at +9V, D2 is lit and D1 off. 
If the 1.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 1.e.d. could 

be used on a cardboard replica of 
"Rudolph" at his nose position. 

By E. M. Lyndsell 

Fig. 1. 
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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.e. 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 toad. 
Resistor RI is made small in rela-

tion to R2 to obtain an almost 1: 
mark/space ratio; R2 and Cl control 
the operation rate which has been 
arranged to flash at 0-5Hz. 
When the output at pin 3 is low 

(OV), 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. 

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, ICI and then isolated and 
boosted by the action of TI. 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 'V111. - 
The i.c. amplifier is battery powered — 
two PP3 batteries are suitable. 

lor 

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 OV in 
the untriggered condition. This in-
hibits the operation of 1C2. 
Integrated circuit IC1 is switched 

on for a time governed by the values 
of R3 and Cl 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. ICI, 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.  1:Z 

Fig. 4. 

CSR 
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THIS 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 
individually 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 i.e. 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. I. 
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 RI to the positive sup-
ply rail. Thus when a gripped metal 

By F. G. Rayer 

plate touches the peg, with Si closed, 
a positive voltage appears on the gate 
terminal and causes CSR1 to turn on, 
(anode effectively shorted to cathode) 
resulting in LPI being lit. The lamp 
remains on even if the contact to the 
peg is broken, and can only be turned 
off by means of Si. 
A 6-3V 150mA bulb is fitted, but a 

3-5V 300mA bulb could  be  used 
instead. A three-cell 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 Si 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. 
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Fig. 1. Circuit diagram of the Peg-a-Hole game. 

METAL 
STRIP 

40x8Ornm 

PAPER CLIP 

1111111111111 

11111111 1' 

CROCODILE CLIP 

6 PEG ( 3"NAIL 

BALL POINT PEN BARREL 

50x45mm 

50x57mm 

84 x 73 mm 

38 x 30mm 

75 40 

(7) 

HOLES VARIOUS 
SIZES (SEE TEXT) 

H16 GAUGE ALUMINIUM 
OR OTHER METAL 

Fig. 2. Completed game showing interwiring and suggested 
dimensions for the metal pieces. 

COMPONENTS 
R1  2.21d2 iW 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 

Si  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) 

WOODEN BASE 
200 x 140mm 

£1.50 

The complete game showing stick and metal pieces. 
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By A. Sproxton 

T
HE purpose of this useful gadget 
is to provide a convenient port-
e form of light for the odd noc-

turnal visit to the bathroom. It 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. It consists of a 1-25V m.e.s. 
bulb and rechargeable battery wired 
in parallel  with  the  transformer 
secondary and an 1.e.d. 
With the candle in position on the 

charger board, S2 opens turning off 
the lamp, and Si closes completing 
the circuit from the secondary of the 
transformer. The light emitting diode 
DI acts as a rectifier and the battery 
is supplied with a charging current. 
When the candle is removed, S2 

closes turning on the light, and SI 
opens switching off the battery charg-
ing circuit. The resistor RI is used 
to reduce the charging voltage to a 
suitable value. Besides acting as a 
rectifier, DI 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 SI 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 

lOmm 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 SI 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 SI, which can now be mounted 
and secured in position by bending 
its wires carefully with pliers. Glue 
magnet B in place. 

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 Si 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 1.e.d. 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 I.e.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. 

COMPONENTS 
R1  220f2 }W carbon ± 10% 
Ti  mains primary/6V 100mA secondary transformer 
D1  TIL209 I.e.d. red or green 
B1  1.5V type U11 rechargeable battery 
LP1 1-25V 0.25A m.e.s. lamp 
Si  s.p.s.t. normally open reed switch including magnet 
S2  s.p.d.t. reed switch including magnet 
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 bolts, 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. 
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MAGNET B 

Fig. 1. Complete circuit diagram of the Everlasting Candle. 

The "candle" being removed from the charger base. 
For safety reasons a plastic cover must be placed over 
the mains transformer. 

PLYWOOD TOP 

MAGNET B 

0 r) 

FORMICA 

OSE GUIDE 

r 
CHARGING CONTACTS (DRAWING PINS) 
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Y1 
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CABLE CLAMP 240VAC MAINS 
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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Fig. 3. Component layout of the candle unit. 
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e •HRISTMAS  will be with us again 
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, DI, Ti, Cl and Si can be omit-
ted from the shopping list. 

CIRCUIT DESCRIPTION 
The complete circuit diagram of the 

unit is shown in Fig. I. Use is made 
of the versatile 555 timer i.c. Two 
devices are used here, ICI, 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 
OV and positive supply rails is deter-
mined by the values of C2 and C3 
and their series resistors. 
The frequency of ICI is equal to 

1/[(R1+2R2)xC2]=2.3Hz. and for 
IC2 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 114 and/or R2. 
When power is applied to the cir-

cuit lamp pair LPI 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 ICI 
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  lamps 

are over-run to 
increase bright-
ness  i.e.  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. 

e. w dso 

POWER SUPPLY SECTION 
Mains voltage is placed across the 

primary of TI via Si resulting in 6V 
a.c. appearing across Ti secondary. 
This is half-wave rectified by DI to 
produce pulsed d.c. to reservoir capa-
citor CI which results in a fairly 
smooth d.c. level of about 9 volts at 
CI 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. 
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Fig. I. The complete circuit diagram of the Twinkling Star including an integral power 
supply unit. Alternately, a battery eliminator can be employed, see text. 

Fig. 2. The positioning 
and wiring details of 
lamp-holders and ter-
minal block on the 
rear face of the hard-
board star. 
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Fig. 3. (Above and right). Shows he layou o 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. 

£4.20 
excluding case 

LP! 

TO Si 

COMPONENTS 
Resistors 
R1  11d1 
R2 1M12 
R3 1kil 
R4 1 .5MC2 
All IVV carbon ± 

Capacitors 
C1  1000pF 10V elect. 
C2, 3 0-22/iF plastic (2 off) 

Semiconductors 
D1  IN4001 or other lA silicon 

diode 
IC1, 2 555 timer i.c. (2 off) 

Miscellaneous 
LP1-LP5 6V 100mA m.e.s. bulbs 

(5 off) 
LP6  6V 40mA m.e.s. bulb 
Ti mains primary/6V 500mA sec-

ondary 
Si mains on/off toggle 
Stripboard: 0-1 inch matrix 19 
strips x 22 holes; m.e.s. lamp-
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. 
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Choosing Your Game 
The world of video games is now moving 

so fast that almost 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 equally well be called "educa-
tional aids". But advertising men know full 
well that the word "education" is the kiss 
of death to large sales. 
So microprocessor-based fully pro-

grammable systems which can be used 
for 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 GI 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 

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 low 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 RAM.  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 
RAM. 
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 
faster than any human could ever hope to 
be. 
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. 
Several 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 fully 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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20 x 20 WATT STEREO AMPLIFIER 
Vscouro It unil al teas sanuiate cabinet Slier trnish rotary Luiii,!i Jii ' 

pushbunons *Oh matching fascia, red mains indicator and steno lack Socket 

Functions switch or mrc magnetic and crystal pickups tape tuner and worth, 
Rear panel features fuse holder. DIN speaker and input sockets 20 20 watts 
RMS 40 40 want peak for use with 8 to 15 ohm speakers 
Size less" c 3" y 10" appro. NE W feature-units now 
includes a both in tour channel stereo sound facility 

£31.90 
(3013 p&p 

30x30 WATT AMPLIFIER 
IN KIT FORM 
or he experienced construct°, corn 
Pole in every detail same facilities 
as Viscount IV but with 3000 output 
60,60 warts peak For use with 4 MI 5 
ohms speakers  P&P 

f31.50 /3 00 

SPECIAL OFFER 
30 x 30 W ATT A MPLIFIER KIT 
with BSR P200 belt drive 
deck and Shure 
M75 cartridge. 

f57.00 
+ p&p £6.00 

EMI SPEAKER BARGAIN 
Stereo pair 350 kit System consists 01 

13" 18- appros woofer with rolled 
suncund 1' ," appro. Audi. tweeter 
crossover components and circuit 
diagram Freqciencr response 20 Ho 
to 20 KHz Power handling 15 warn RMS 
20 watts max 
8 ohm impedance 

£18.25 
Per stereo pair 
(3 65 p&p 

BSR P200 
Belt drive chassis turntable unit f25.50 
Semi .automatic cueing device  p&p (2 60 

AD C OEM 30 Mk Ill Magnetic Cartridge 

TO suit f7.95 

BSR 

GARRARD DECK 
MODEL CC 10A 
Record changer with cueing device 
fined with stereo seramic cartrrdoe 

ready to ft ,nto you, own plinth 
f8.15 p&p n 05 Sue 12". 8'/,' 

Manual single Ray 
record deck with auto 

feu , and cueing lever tined with slei 
[V V.( ceorrdoe I speeds *oh 45 r p 
spindle adaptor ,cleally soled for home 

P&P 
'OE'; WICE f11.25 f2 75 

UNIT AUDIO STAND 
Can be used wth TV too, finish 
n chrome with decorative wood 
spacer Mud with 4 kervick 
Ma, Mercy, castors 
f 3.95 (225 pap 

24's 121/2 " 11 1/2" 
approx   

BARGAIN FOR 
PERSONAL 
SHOPPERS ONLY 
Altone UA4 

1111111111•11  Stereo System 
Features 8 watt total output Full size 8511 manual turntable 
with cueing and auto return Socket for tape in and out and 
stereo headphones 

complete with speakers 

Micro Cassette 1.7;;AeT 
Pocket size-home or office use or 
when travelling 

Battery operated fluorescent 
camping lamp. 
Runs off 8 1i2 batteries 

f35.75 

£14.25 

f4.80 

ullard 
AUDIO MODULES IN 
BARGAIN PACKS CURRENT CATALOGUE 

AT OVER 
PRICE ERIE 1115- 

PER PACK  rfj00011111111.11 :, 

SEE OUR PRICES  • e 

1 

2 

PACK 1 2 .11,1173 lOw RMS output power audio 
amp modules • 11,1182/2 Stereo pre amp for 
ceramic and auxiliary inpUt 

OUR PRICE 
pop f1 00  f5.00  

PACK? 2 1 1,1173 10.v RMS output power audio 
amp modules • 1 LP1184/2 Stereo pre amp for 
magnetic. ceramic and auxiliary inputs 

illus OUR PRICE 
• VP fl 00 f7.65 

10+ 10 AMPLIFIER KIT 
An opportunity to buy a 10 watts per chaniiel stereo 
amplifier kit which is suitable 101 use with a ceramic 
cartridge The amplifier utilises proven Mullard modules and 
,s available at a very competitive price The amplifier kit 
comes complete with instructiors and includes a Mullard 
P1I83 stereo preamplifier module PAO 1P1173 power 
amplifiers with integral heatsinks a power supply. 

Zobel networks front and back mounting panels a finished 
fascia panel all control potentiometers lbass treble. 
volume and balance), switches, input. output and headphone 

sockets wire and an easily assembled wrap around cabinet 
house the finished unit 

Site approximately 
i".0. " .4' 

P.p„„f1 2.25 

LCD Solar 5 function with backfite 
stainless steel finish case and strap 

LCD Solar ChrOno 9 function with backlite 
stainless steel finish case and strap 

Chem* stop watch 9 function wIth back file 
stemless steel finish case and strap 

Saba Alarm LCD 
stainless steel case and strap 

AM , M DIGITAL CLOCK 
RADIO  Accurate 4 Digit 
Electronic Clock with /I" LED 
display Buller and 
snooze timer £1 2.20 

f7.40 

f9.55 

f8.95 
f21.95 

ACCESSORIES 
Suitable mains power supply parts 

consisting at marnS tr anslot Inv bridge 
recolier smoothing capiertoi and set 
or rotary stereo controls tor treble. 
bass volume and balance 

ACCESSORIES ARE ONLY 
AVAILABLE TO THOSE 
CUSTOMERS WHEN BUYING 
OUR BARGAIN PACKS 

f3.00 
plus ft 50 p&p 

100 WATT 
MONO DISCO AMP 
Size appro.  I . 
14 II 4" 10 s''   
Brushed alumtnaum 

last. and 'Wary U M W's 

f rye veil .' slide Controls master volume lape levei. roc level fleck level 
PLUS INTER DECK FADER to, perlecl greduated Menge from record deck No 1 lo 
No 2 or one versa Pre fade level control 1PEL) lets YOU heat nett disc before 

,111. VU mere, .51, le. , 0, 4.1 100 wits RMS 200 ..111, peac 

p&p t4 05  £66.45 

Two 
Way 

Speaker 
Co 

Comprising of P. 8" . 5" appro. 
4 uhm baSs  two 3'1- 15 own m 
range tweeter with iwo  
cro ,,  ,apaCrI0e,  £4.0 3 

per stereo pair 
plus (I 55 p&p 

AVAltAIRE 0150 TO PURCHASERS Of 
THE 10 • 10 AMPlIFIEN KIT 

M O • 4 1 50 WATT MONO 
.  DISCO AMP 

_  - 

100 Wan Power Amp Module 
Mains power supply for above unit 

DULA 20* Stereo speaker kit comprising 
1 8- appro. bass units • 2 3y/i'. approx 
tweeter inc crossovers 
VIDEOMASTER Super Score TV Game 
with pistol mains operation 

PORTABLE RADIO/CASSETTE RECORDER. 
AM., FM with clock LW. VW. SW. VHF 
mains 'batten, operation 

ISP Radio Cassette recorder Mains/Battery AM- FM 
Win in 'roc auto stop 

f14.25 
f3.60 

f20.45 

f15.95 

f42.90 

f24.50 

f30.60 
p&p £2.70 

Size approx 1355" x  61r." 
50 watts rms 100 watts peak output Big features include 
two disc inputs, both for ceramic cartridges, tape input 
and microphone input Level mixing controls fitted with 
integral push-pull switches Independent bass and treble 
controls and master volume 

323 EDGWARE ROAD, LONDON W2 
21E1 HIGH STREET, ACTON W3 6NG 

ACTON Mail Order only. No callers 
ALL PRICES INCLUDE VAT AT 15% 
All it111111. subject to availability. Pricers convict at 
1 10 79 and eubiact to change without notice 

NOTE Persons under 16 years nor sewed without parent • authenaetion 

N -Ariston pick-up arm 
manufactured in Japan. 
Complete with headshell 
Listed price over 00.00. 

P & P £2.50 

OUR PRICE f11.95 

P & p   

Personal Shoppers EDGWARE ROAD LONDON W2 Tel- 01-723 8432 9 30am-5.30pm Closed all day Thursday ACTON Marl Order only No callers GOOOS Of SPAICIO 0 TO MAINLAND ANON IRRANI) ONLY 
A 
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A new edition from Neurne S,Technical Book  

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 33.50) 

In the same series 

Q & A Electronics, Clement Brown 
Q & A Hi-Fi, Clement Brown 
Q & A Radio Repair, Les Lawry-Johns 

For further information please send for a free 
publications 

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

Q & A Radio and Television — Fourth 
Edition, H. W. Hellyer and I. R. Sinclair 
£1.55 each  (US $3.50) 

colour brochure describing these and many other 

1 \1111611 .11101.r re 1--.411 1 

II  Newnes-Butterworths 
ONO Borough Green, Sevenoaks, Kent TN15 8PH. Tel: (0732) 884567 

What's new from Heathkit? 

011--
4,adinmat 

IM 2212—Auto Ranging DMM 

Plus 
*GD 1290 —VLF Metal Locator 
*HX 1681 —CW Transmitter 
*IR 5201 —XY Recorder 
CI 1525 —Car Temperature Indicator 

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.your copy now. 

10 4105 —Single Beam 5MHz Oscilloscope 

1,400.00 0 .0■10 

IM 2215 — 
Hand-held DMM 

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

Soldvr 
Iron off, 

FREE 

IM 5217 —Portable Multimeter 

rTo:Heath (Gloucester) Limited, Dept. t EE12).Bristol Road, 
Gloucester, GL2 6EE. 
Please send a copy of the Heathkit catalogue.! enclose 20p in stamp.,_,. 

Name 

Address 

N.B. If you are already on the Heathkit 
mailing list you will automatically receive a 
copy of the latest Heathkit catalogue 

without having to use this coupon. 

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

HKIT 
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SaARE 

ONO 

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 

it 

Fixed value capacitor 

Fixed value 
electrolytic 
capacitor 

Variable capacitor 

Capacitor with 
pre-set adjustment 

(trimmer) 

MISCELLANEOUS 

— --

Battery with more 
than one cell 

Indicating or signal 
lamp 

Illuminating lamp 

Neon lamp or 
indicator 

Single pole single 
throw switch 

s (:) 
Rotary switch, single 
pole three way 

- -0 c, — Single pole push to 
make switch 

100 RLA Relay with coil 
resistance of 100 ohms 
with n contacts 

Relay make contact 
Additional sets of 

RLA1  contacts are annotated 
RLA1, RLA2, etc 

FS 

SK  PL 

Fuse 

Single terminal socket 
and plug 

1:11 LS  Loudspeaker 

FCC 
Light dependent 

resistor 

Fixed value 
inductance 

Variable inductance 
coil with ferrite core 

Transformer with 
laminated core, 
no tappings 

Two conductors 
crossing with no 
connection 

Junction or 
connection of 
three conductors 

"Earth" connection: 
(a) to earth 
(b) to chassis 

Continuous screened 
load 

111M11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111N1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

EE CROSSWORD No 22 By 
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 tic-
tivity, 

16 Root cover. 
18 Vegetative vehicle decay basic-
ally  caused  by  electrolytic 
action. 

19 Specialises  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. 
26 1 moan  Ma,  about  a gas 
(Anag.). 

27 100db? 

ze -t eL  (5, 5,). 

DO WN 

2 Discharge tube shows a red 

a  k  

4 Volts per amp. 
5 Examination intended 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 ldB? 
13 Galli° which is never ecstatic. 

Solution on page 730 

15 & 24 Communications  satellite 
which got the worm? (5, 4). 

17 Selection of one and then the 
other by means of ac? 

19 Element designed to respond 
to waves. 

21 The triode provides an enter-
taining group. 

22 Small unit of plant life. 
23 Relaxation, but not a circuit. 
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IN  THE first part of this series, 
I the simplest electric circuit was 
described. 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 

Part 3 
By S. R. Lewis, 

B.Sc. 

measure in are volts and ohms 
respectively 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 RA is the same as 
that in RB. 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= VA ± VB 

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

VA = Ix R, and V, = IxR. 

Combining these three equations 
we get 

V = (I x RA) + (I x RB) 
Or  V =  X (RA + Re) 

To get I We simply divide both 
sides of the equation by (RA+RB) 
obtaining 

I = VAR.+ RA) 

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. 

T  
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. 

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 RA and some in resistor 
RB; 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 = IA + IB 

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

IA = VIRA and 4 = V/RB 

Combining these two equations 
we get 

I = VIRA+ VIRE 

or  1= V/( — +—_) 

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: 

1IR = 11R,, + 1IR3 
But 11RA+ iiRB_ RA + R. 

RA X R. 

1  R + RB 
Thus  R  RA X RB 

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

R — RA x R2 
RA + RD 

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. 

(a) 

R4 75on 

(b) 

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. 

RA 75017 

(c) 

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 RD must be in series since 
they both have the same current 
flowing through them. They could 
therefore be replaced with a single 
resistor of value (lic + RD), see Fig. 
3.4b. 
Let us call this new resistor (or 

imaginary resistor) RE. It now be-
comes apparent that resistors RE 
and RE are in parallel, the value 
of the equivalent resistor being 
(RE X RE)/(RE + RE). 
Let us redraw Fig. 3.4b inserting 

a new resistor RF in the place of 
the parallel combination, see Fig. 
3.4c. Now RE is in series with RA, 
the  equivalent resistance being 
RA+lip. We can now find the bat-
tery current by simply dividing the 
battery voltage by RA+RF. 
Let us insert some values into 

the circuit to see how the calcula-
tion goes. 

& = 100 + 200 = 300 ohms 
300 x 300  

RF —  = 150 ohms 
300 + 300 

+ RA= 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 
750X001 volts, that is 7.5V. The 
voltage across Rp must therefore 
be 9-75=1-5V. 
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The  current  through  Rs  is 
1.5/300 = 5mA and the same cur-
rent must flow through (Re+Rn). 
The voltage across Re is therefore 
100 X 0-05=0- 5V and that across 
RD must be 200 X 0.05 = 1V. 

BRIDGE CIRCUITS 
Take a look at the circuit in 

Fig. 3.5. It consists 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 cir-
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+RB). 
The voltage at the junction of RA 
and RD is therefore given by 

=  x 4 = R. X  V 
(RA -I- RB) 

The voltage measured by the 
meter is V A -  VD which is 

or V x 

V X R, V X R, 
RA + RA & + RD 

RD  \ 
k RA ±  Rc RDI 

An interesting situation occurs 
when VA= VB for we obtain 

V x  _ V X  RD 
RA +  Rc + RD 

Now since V appears on both 
sides of the equation we can can-
cel it out, finally arriving at 

RB _ RD  
RA ±  Rc  RD 

Fig. 3.5. A simple Wheatstone bridge 
circuit. 

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

Fig 3.7. A simple 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, RB, 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 

Similarly the current through 
the right-hand arm is V/(Re+RD) 
and the voltage at the junction of 
Re and RD is 

VD = RD X  I = RD X  V 

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 
21 a) 2-2 b) 2.3 b) 2.4 b) 2.5 a) 

Cross multiplying gives 

(Rc X Rs) + (RD X RA) = 
(R, X R) -1- (R, X RA) 

Cancelling Its X Rs gives 

RD X RA = RB X Rc 
RA Rc or  = 
RB RD 

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 RB and in-
stead of two resistors let us re-
place Rc and RD by a poten-
tiometer. We now have a way of 
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EXPERIMENT 3.1: 
SERIES AND PARALLEL 

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

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-

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. 

ADDITIONAL 
CONNECTIONS 
FOR BOTH 

EXPERIMENTS 

On right hand panel 
of Tutor Deck: 
link 51(a) to B1 +9V 

VR1 
Ik12. 

25 

0 

-* X", VI X2 

(a) 

Fig. 3.8. (a) Circuit diagram of the experiment for investigating series and parallel 
on the Tutor Deck. 

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, 6.6, 

3.3 and 5. 

IS  V  2  16  a ' A  )1 011. 

▪  31 511. 

91 2 . 4  RS  •T•ry• • 
• , 
a m a s s  I CS  • • 

, S o 

5 5 5 5 5  a • 

• • a  • 

S W I S S 

& &  V . •  •  •  V  V: 

V a a V a 
ISEE 
TEXTI R ; a a 

) 0. • 

bl;V 

e'XICA" 

(b) 

connections. (b) layout of the components 

• 'KA si,2o 

• a 

X2 1.2 

EXPERIMENT 3.2: 
SIMPLE OHMMETER 

Components required: 10kf2 resistor, 
100kfl resistor 

(a) 

( c ) 

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 1kfl to 100kfl. Outside 
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 
potentiometer  adjusted  until 

Fig. 3.9. (a) Circuit 
diagram  of  the 
simple  ohmmeter 
(b) Layout of the 
components on the 
Tutor  Deck.  (c) 
Scaling  for  the 
potentiometer  so 
that resistance can 
be  measured  di-
rectly. 

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

R—   x 10kfl 
10—S 

where S is the scale reading of the 
potentiometer. 
Alternatively, the scale of the potentio-

meter can be marked so that it reads 
resistance directly, see Fig. 3.9c. 

(b) 
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varying the ratio RD/RD since Rc 
is now the resistance from the 
wiper to the top of the poten-
tiometer and RD 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 RD/RD can 
be read directly. We have now 
built a simple ohmmeter. 

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

RA = RR x Rc 
RD 

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 RE to 
"1". The divisor is set on RD and 
the dividend on R. The variable 
resistor RA is then adjusted to 
make the meter read zero, its scale 
then showing the answer. 
To do multiplication, RA is set 

to "1" and the two numbers to be 
multiplied are set on RE and Re. 
RD is then adjusted to make the 
meter read zero when its scale 

should indicate the answer. Ot 
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. 

By Dave Barrington 
Two small mail order catalogues have 

been received this month from TK Elect-
ronics and Ace Mailtronix. 

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 2LX. 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. 

JACK PLUG & FAMILY... 
Pm IN FAVOUR OF CITIZENS 

BAND RADIO, EDITH... 
...IT MEANS WE COULD 
SPEND ENDLESS HOURS 
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 available 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 specified can 
be substituted by many other power types, 
for example the common 2N3055. Plastic 
types are not essential since TO-3 and 
TO-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 
coil resistance of approximately 185 ohm, 
should be suitable for the Light call 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 1850, stock 
No. 348 980. 

BY DOUG BAKER 
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IGHICALI 
vi U 1 back up for your doorbell 

THIS  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 following 

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 

By T. R. de Vaux-Balbirnie 

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 Dl. It then flows to the elec-
trolytic capacitor Cl. This charges 
rapidly  and  cannot  discharge 

through the bell because of the 
action of Dl. 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 Cl 
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, Cl would not be 
able to keep up the necessary cur-
rent for long. As it is, Cl 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 
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anucl  F  TR1 Iy „---- ZTX300 
"SEE TEXT 

TR2 
ZTX3C0 

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, Si 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 Cl 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 

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 

II 

approximate 
cost 

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, Si, will be mounted 
on the front panel of the unit. As 
mentioned previously, Si, 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 Viii will 
alter the time interval. 
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The complete circuit board for the Lightcall showing the 
layout of components and mounting of the terminal strips. 

MAINS 

TO 
LP1.2, 
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CIRCUIT 
B A 

3 4 5 6 7 8 9 10 11 12 1  15  18 1 
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COMPONENTS -76v-Ak 
Resistors 
R1,2  100f2 (2 off) 
Both 1W carbon ± 5% 

Potentiometers 
VR1, 2 1MCI  miniature  horizontal 

preset (2 off)  See 

Capacitor 
Cl  100/LF 12V elect. 

Semiconductors 
TR1, 2 ZTX300 silicon npn (2 off) 
D1  1N4001 silicon 
D2  0A81 germanium 

V Ca i g 

page 798 

Miscellaneous 
Si  push to make press switch 
S2, 3  standard single pole toggle 
RL A  9V relay, 185S/ coil with one 

make contact 
LP1, 2 240V 60W bulbs as required 
B1  PP6 9V battery 
Stripboard: 0.1 inch matrix 23 strips 
x 22 holes; small plastic terminal 
blocks, 1 off 3 way, 1 off 2 way; 
battery connector for B1; small 
plastic case, size as required; con-
necting wire. 

Fig. 2. Complete wiring details for the unit, also showing the stripboard 
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 
Dl. If uncertain about the polarity, 

BELL 
PUSH 

A 

BELL 
PUS 

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 correct in 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. 

ID1 

COUNTER 
••• " a.m. 

• m g&  
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New ideas 
I N SPITE of my gentle leg pulling, I am 
all for new ideas, and I 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. I certainly have never 
shirked my duty in this respect or even put 
personal safety first. 
I must have bought the first pressure 

cooker ever offered for sale. I bought it, 
and let my wife try it, while I stood outside 
the house with my fingers in my ears. 
Well after all you cannot be too careful! 
I 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,  I was building a 
Quality Amplifier at the time and only 
when I 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! 
I think I must have had the first turn-

table for playing long playing records and 
one of the first stereo "out-fits". 
Even so I have occasionally had my 

doubts, a case in point being digital 
presentation instead of analogue, par-

NIEILIGENCE 
By PAUL YOUNG 

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 before their eyes instead of 
a large black pointer making a leisurely 
sweep, to the right or left and in America 
the conventional 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. I am thinking of course 
of sundials. 
Another recent invention I am not happy 

about, is the Microwave cooker. For a 
start I am always suspicious of loud 
proclamations  made  by  Government 
Departments or powerful manufacturers 
and if either of them tell me something is 
perfectly safe, I immediately assume it 
isn't!!! 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, I 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 
I 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 I know 

of none, who would not go to great lengths 
to put them right, once they know, and 
this is the operative phrase. I 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 I 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 (I 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 
if it is 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, I 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. I had one recently, and I 
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 I was for trying to 
blame the PO for the delays. This time in 
desperation I 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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I 
by R. A. PENFOLD 

THIS 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 

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 
(Id). 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-

Table 1. Table showing r.m.s. output power and mean 
current consumption for various speaker impedances and 
supply voltage options. 

LOUDSPEAKER  SUPPLY VOLTAGE (V) 
IMPEDANCE (CI)  6  9  12 

8  1.125W  2.53W  4-5W 
375mA  562mA  750mA 

16 562m W 
187mA 

1.27W  2.25W 
281mA  325mA 

25 360mW 
120mA 

810mW 
180mA 

1.344W 
240mA 

40 250mW 
75mA 

506m W 
112mA 

1W 
150mA 

80 112mW 
37-5mA 

253mW 
56m A 

500m W 
75m A 

Input 

The completed prototype board. 

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 114A 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 Gld 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 

1 
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GATING 
INPUT 

R2 720k43 

Id 1 CD4 001 

Gld  IC1 
PIN 7 

*SEE TEXT 

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 Gib. 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 
timing of the tone generator cir-
cuitry, and sweeps the output tone 
up and down in frequency. 
Capacitor Cl is merely a supply 

decoupling capacitor. 

A 

0 

1 2 3 45 6 7 9 10 11 12 

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  when  the  power  is 
switched on. 

starts here 

The unit is assembled on a piece 
of 0 .01inch matrix stripboard, 15 
strips by 20 holes. The component 
layout is shown in Fig. 2. There 
are eight breaks in the copper 
strips, as detailed in the diagram, 
and it is advisable to make these 
before soldering in the various 

13 14 15 16 17 18 19 20  20 19 18 17 16 15 14 
0 0 0 0 

GATING 
INPUT 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 

1 c 
\ 0 0  0 0 0 0 0 0 
NOT REQUIRED 
FOR GATED OPTION 

LS1 

A 

4. 

13 12 

components. If the appropriate 
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 
last. This is a cmos device which 
can be damaged by high static 
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 in place 
using a soldering iron having an 
earthed bit. 
An i.e. socket could be used for 

this component, of course, but the 
CD 4001 is such an inexpensive 
device that this is probably not 
worthwhile. 

COMPONENTS 
Resistors 
R1 820kfl  R4 47k12 
R2 120k2  R5 2.2kfl 
R3 47k(2 
All 1 Watt carbon ±5%. 

Capacitors 
Cl  100/4F 12V elect. 
C2 0.47/.4F polyester (C280) 
C3 0.022/IF polyester (C280) 

Semiconductors 
IC1  CD4001BE Quad 2-input 

NOR gate 
TR1  BC108 silicon npn 
TR2 TIP41 A silicon npn 

Miscellaneous 
LS1 8f1 to 8012 loudspeaker 

(see text) 
B1  6V to 12V (see text) 
Stripboard: 0.1 inch matrix 15 
strips x 20 holes; connecting 
wire. 

If 10 9 8 7 6 3 2 
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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. 
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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 signal. 
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 
application. If the highest 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 

approximate 

less than one third of the supply 
voltage, and the high state means 
more than 23 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. 

U.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
R.C.S. LOUDSPEAKER BARGAINS 

3 ohm. 6 x 4In. £1 50. 7  ein £1 50.5 x Sin. £2 40. 631n. 
£1 80. Bin. £2•60. 10In. £3. 12in. £4. 
ohm. Olin. £1•50. 31n. £1.50. Sin. £1 50. 10In. 23. 121n. £4. 

16 ohm. 6 x 41n. Li• 50. 7 x 41n. £1 50. 51n. £1•50. Sin. £2.60 
10In. £3. 12In. £4.10 x Sin. £3 .50. 

LO W VOLTAGE ELECTROLYTICS 

1, 2, 4, S. 8, 16, 25, 30, 50. 100, 200rnF 15V 10p. 
500mF 12V 15p; 25V 29p; SOV Sip; 
1000mF 12V 17p; 25V 35p. 50V 47p; 1001/ 79p. 
2030mF 6V 25p; 25V 42p; 420mF/500V £1 30. 
2500mF SOV 112p; 3000rnF 25V 47p; WV 65p. 
3900mF 100V £1 00. 4700mF 63V £1 20. 2700mF/76V 
5000mF 6V 25p; 12V 429. 35V 859. 5600mF/76V £1 75. 

HIGH VOLTAGE ELECTROLYTICS 

8/350V 22p  6+6/460V 50p  50+ 50/300V SOP 
16/350V 30p  8+16/450V 50p  32+32/450V 759 
32/500V 75p  16+16/450V 51Ip  100+100/275V OSP 
50/500V £1-20  32+32/350V 511p 150+200/275V lip 

MANY OTHER ELECTROLYTICS IN STOCK 

SHORT W AVE 100pf air spaced gangable tuner, fdo. 
TRIMMERS 10pF. 30pF, 50pF, Sp. 100pF, 150pF, 15p. 
CERAMIC, 1pF to 0 OlmF, Sp. Silver Mica 2 to 5000pF. 5P. 
PAPER 350V-0.1 7p; 0 513p; lmF 150V 26p; 2mF 150V 
20p: SOOV-0 001 to 0 0512p; 0 1 15p; 0 25 2343; 0 47 Up. 
MICRO S WITCH SINGLE POLE CHANGEOVER 20p. 
SUB-MIN MICRO S WITCH, /5p. Single pole change over. 
T WIN GANG, 385 + 385pF Sep; 500pF slow motion 7Sp. 
365 + 365 + 25 + 25pF. Slow motion drive 115P. 
1200F T WIN GANG. 56p; 365pF T WIN GANG. 75p. 
T WIN GANG 25p1 slow motion 9Sp 
NEON PANEL INDICATORS 25011. Amber or red Up. 
ILLUMINATED ROCKER S WITCH. Single pole. Red 6.1p. 
RESISTORS. 100 to 10M. 1W, 1W, 1W, 20% 2P; 2W, VIP. 
HIGH STABILITY. 3W 2% 10 ohms to 1 meg., 12p. 
O tto 5%. Preferred values 10 ohms to 10 meg., Sp. 
RELAYS. 12V DC 95p. 6V DC Up. 240V AC 115p. 
BLANK ALUMINIUM CHASSIS. 6 x 4-95p; 8  0— 
E1 411; 10 x 7--LI 55; 12  8-21 79; 14 x 9-21. N; 16 c6— 
£1 IS; 16  10-22• 25. ANGLE ALI. 6 
ALUMINIUM PANELS. 0  4-249;  8-31p; 14 x 
3-41p: 10  7-64p; It , 8-79p; 12 0 5-44p; 16 x 0-76p; 
14  9-94p; 12 v 12-21; 16  10- 41 IS. 
PLASTIC AND ALI BOXES IN STOCK. MANY SIZES 
VARICAP FM TUNER HEAD with circuit dr connections. 
Some technical knowledge required £4-55. 
TAG STRIP 28-way 12p. 
TAPE OSCILLATOR COIL. Valve type. Up. 
BRIDGE RECTIFIER 200V PIV 3 amp 50p. 8 amp £2- Si. 
TOGGLE S WITCHES SP 30p. DPST 40p. DPDT 56p. 
MANY OTHER TOGGLES IN STOCK. Please enquire. 
PICK.UP CARTRIDGES ACOS, GP91 £2 Si. GP94 £2 541. 
SONOTONE 9TAHC Diamond Ea 75. Magnetiz ET 
WIRE- WOUND RESISTORS 5 watt, 10 watt, 15 watt (5p. 
CASSETTE MOTOR. 6 volt £1 119. 

BAKER 
50 WATT 
AMPLIFIER 

£65 Post 21 

Superior quality ideal for Halls/PA systems. Disco's and 
Groups. Two inputs with Mixer Volume Controls. Master 
Bass, Treble and Gain Controls. 50 watts RMS. Three loud-
speaker outlets 4, 8, 16 ohm. AC 240V (120V available). Blue 
wording on black cabinet. 

BAKER 150 Watt AMPLIFIER 4 Inputs En. 
DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to 
build kit. Controls up to 400 watts AC mains.  

Post 35p   

STEREO PRE-AMP KIT. All parts to build this pre-amp. 3 
inputs for high medium or low gain per channel, with volume 
control and P.C. Board. Can be ganged to make  12 .95 
multi-way stereo misers.  Post 35I7   

R.C.S. SOUND TO LIGHT DISPLAY MK 2 
Complete kit of parts 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-F1 and all Disco Amplifiers. 
Cabinet extra 1.4•50.  £18 
200 Watt Rear Reflecting White Light Bulbs. Ideal for 
Disco Lights. Edison Screw 75p each or 6 for EA. Or 
12 for £7 50. 

MAINS TRANSFORMERS 
2504-250V 70mA, 6 5V, 2A 
250-0-250V 80mA, 6 3V 3 5A. 6.3V 1A  £4 SO 
300-0-300V 100mA, 6 3V 3A  ES BO 
300-0-300V 120mA. 2 . 6 3V 2A C.T.; 5V 2A  410 De 
220V 45mA. 6.3V 2A  £2 75 
HEATER TRANSFORMER,e•3V-1 amp L1 141 ....3 amp £220 
GENERAL PURPOSE LO W VOLTAGE. Tapped outputs 
2 amp. 3, 4, 5,6, 8, 9, 10, 12, IS, 18,25 and 30V   ES N 
1 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 18, 60  811.110 
2 amp. 0,6, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60  *510 
3 amp. 6, 8, 10. 12, 16, 18. 20. 24, 30, 36, 40, 48, 60   612 SO 
5 amp. 8, 8. 10, 12, 16, 18, 20, 24. 30, 3e, 40, 48,60   2111 00 
12V, 100mA  Et 30  12V 3 amp  £3 SO 

 Et 50  10V, 30V, 40V, 2 amp ..23 SO 
10 4101/ tamp   £3 00  40V, 2 amp  £3 50 
30V, 5 amp and  20V, 1 amp  £3 00 
17V-0-17V, 2 amp  £4 00  20V-0-20V, 1 amp  ES SO 

0. 5,8, 10, 16V, 3 amp  £2 50  30V-0-30V, 2 amp  LS 00 
9V, 3 amp  £3 SO  2 of 18V, 6 amp, each Ell 00 
25-0-25V 2 amp  E.4 50  12-0-12V, 2 amp  £3 50 
30V, 2 amp  £3 50  9V, I amp  1E1 50 
30V, 13 amp  £3 30  28 + 28V IA  £5 00 
20V, 40V, 60V, 1 amp ..E4 PO  32-0-32V 6-5A  EH 00 

Post 
75p 

 E3 45 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to stand up 
to long periods of electronic power. 
Useful response 30-16.000 CPI• 
Bass resonance 55 cps. 

GROUP 45-12 
12In. 45 watt 
4.8 or 16 ohms. 

GROUP 75-12 
12in. 75 W professional 
model. 4.8 or 16 ohms 
Response 30 — t8,000. 
cps. With aluminium presence donne 

GROUP 100-15 
.15in. 100 watt 
8 or 16 ohms. 
Send for leaflets on Disco, P.A. and Group Gear. 

215 

224 

Post 
21 ea. 

235 

E.M.I. III x 8In SPEAKER SALE! 
With tweeter. And crossover. 
10 W. State 3 or!) ohm.  VI IS 
Illustrated  Post 75p 

15W model  £10 55 
8 ohms Bass unit only.  Post 75p 

GOODMANS 20 Watt Woofer 
Size 12 • 10in. 4 ohms. 
Rubber cone surround.  £9 OS 
Hi-Fl Bass unit.  Post El 60 

GOODMANS TWIN AXIOM 8 
lilln. 8 ohm 111-F1 Twin Cons  £11 95 
Special unit  Post 50p 

R C S MINI MODULE HI-Fl 
KIT 15  131in 3-way Loud-
speaker System, EMI Sin, 
Bass 5in, Middle 3in. 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. L I 0 95 per kit. 
Two kits £20. 
Postage El. One or two kits. 

RADIO CO MPONENT SPECIALISTS  337  
Minimum post 31p.  Components List 20p.  Access 45 Barclaycard by Phone 
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T7NT 
11 RADIO CON11101 REM 
TRANSMITTER CONSTRUCTION FIELD STRENGTH METER 

AS 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 commercially 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 

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.b. 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 ICI. 
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 
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. 

CARE WITH ICS 
The remaining components can now 

be inserted in any order providing 
the cmos i.c.s ICI and IC2 are left 
until last, as these can be damaged 
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 
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. 

POTENTIOMETER 
CONNECTIONS 
Having now completed the insertion 

of the components the connecting 
wires to the pots can be attached for 

0 

0 

ADDITIONAL COMPONENTS REQUIRED 
FOR LESS THAN 7 CHANNELS 

Resistors 
Ra, Rb 2.71d1 (one pair for each unused channel) 

IW ±10% carbon 

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

Sticks 
Single-axis sticks (for less than 4 channels—see Table 1.1) 

CRYSTALS 
XI, 2 pair of 27MHz band crystals with 455kHz spacing (one for transmitter 

and one for the receiver—see text) 

NOTE —CIRCUIT DIAGRAM 
Fig. 1.3 

Transpose SK2 pin numbers 1 and 3 
to agree with Fig. 2.6. 

2.5V 

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

0 

0 

SOLDER 3-PIN SOCKET 
SKI 

S  t  u 

Fig. 2.3. (b) Edge-on view of p.c.b. show-
ing  how the additional resistors are 
mounted in place of the 7-way socket 
block. (Individual 3-pin sockets are in-
stalled for each channel used). 

3—PIN 7 WAY BLOCK SKI 

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

CU AERIAL 
C80  R216),  LIN 

R24 a• —•  b 

e. TR25 
TR5 c 

0  SK 3 

R27 
R29 

S2a C4 

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. 

0 

C5 

01 
VR7 

C3 

III ,L2 awn  

VC1 

111111Lull101 

296 TR3 
R20 

rR R19 
15 

• A ll11— • R2160_. 
'WI. TR2 c 

02 
R22 

144:4 C2 
LiNRKU C1 

11 ,,enR4 
7 1 —'9"9 °CM IV --aii") SKI 0 
--.2.9 

... .o.9 o 

_ ....0.2 0 
.....1221C1-17 

)  C ORANGE YELLOW 
VIOLET 

R9 
RIO 

Fig. 2.2. Top view of the printed circuit board with all components 
in situ (full 7-channel version). 

52e 
I—Yet 
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COST TO BUILD 

Approximate cost for different-sized 
systems. 

Two-channel version 

Four-channel version 

Seven-channel version 

E75 

£110 

£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 14in in length as 
it is possible to foul the back of the 
case when inserted into the socket 

on the board. 

REAR FLANGE 

TOP 
25   

4-5 

HOLE 512E5 

A- 3rnrn DIA 
B 12 Smrn DIA. 
C It 5rnrn DIA. 
0 7mm DIA. 

3 

23-5 

FRONT 

2 

22 

ss 

MATERIAL 

Olirrrn ALUMINIUM 
VINYL COVERED 
IWInte) 

25-6   ASE * A  . 

7 /1 

A*.  

64  •4• 

17-5 

59 

REAR FLANGE 

Fig. 2.5. Transmitter case panel opened out flat. Cut-out and 
drilling details to accommodate controls for seven channels. 

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-
nels.  So  before 
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 
the front panel as 
used in the proto-
type.  The  7th 
channel  was  a 
switch on the top 
panel  positioned 
such that it was in 
easy reach of the 
right index finger. 
This  requires  a 
ksin hole. 
The only other 

drilling required is 
for  the  battery 
pack mounts which 
consist  of  two 
plastic  end - caps 
for  the  button-
type Nicad battery. 
These mounts re-
quire  four  3mm 
dia.  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 Si is 

mounted it is best to solder on to 
this switch the resistors RI, 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 



other functions are self-centering. 

SI 

8.1  

A 

AUX I  AUX 2 

MODE I 
A= THROTTLE 
B= RUDDER 
C  ELEVATOR 
D.= AILERON/ 

RUDDER 
MODE 2 

A= ELEVATOR 
B. RUDDER 
C = THROTTLE 
= AILERON/ 

RUDDER 

YELLOW  ORANGE 

VIOLET 

(b) 

(a) 

(d) 

Fig. 2.7. Stick modes. Note: Throttle is usually a ratchet and all  Fig. 2.8. Stick Potentiometers (a) connections to 3-pin plug 
(b) standard pot (c) cermet or plastic film pot (d) carbon film pot. 

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 

RI 

SI 
AERIAL BASE 

y =YELLOW 

v = VIOLET 

o = ORANGE 

STICK 2 

VR1 

/I, 
SAME FOR VRL2,3,58.6 

o r y VR2 

POSITION OF 
PC.B. 

FIXING FOR BATTERY 
END CAPS 

3-PIN 
PLUG 

BI 

• 

SK2 

4 

2 

Fig. 2.6. Wiring within the case, to be comp eted before fitting the p.c.b. 

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 61n. 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.c.b. 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 is the wiring configura-
tion, Fig. 2.8c 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.c.b. 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. 

CRYSTALS 
Two 27MHz band crystals are re-

quired, one for the transmitter and 
one for the receiver. 
The pair of crystals should have 

d 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 Frequency 
(MHz)  (MHz) 

26.970 
26.995 
27.025 
27.045 
27.075 
27.095 
27.125 
27.145 
27.175 
27.195 
27.225 
27.245 
27.275 

Black 

Brown 
Brown/Red 
Red 

Red/Orange 
Orange 

Orange/Yellow 

Yellow 
Yellow/Green 
Green 

Green/Blue 
Blue 
White 

26.515 
26.540 
26.570 
26.690 
26.620 
26.640 
26.670 
26.690 
26.720 
26.740 
26.770 
26.790 
26.820 

TRANSMITTER SET-UP 
The transmitter is tuned by adjust-

ing the two variable capacitors VC1 
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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0 
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FIELD 
STRENGTH 
METER 
The Field Strength Meter 

circuit is built on a piece of 
0-1n matrix stripboard. Two 
take-off points are provided for 
the meter. The coils Li and L2 
are wound round a lin former, 
Li first with L2 wound on top. 
VC1 will have to be adjusted 
for maximum reading on the 
meter during the transmitter 
tuning-up process. 

900mm 
AERIAL 
WIRE 

0 
0 

L3  0 
O  IlDi  0 
O  (31  Ta  0 
O  0 
O 0 0 0 0 0 0 0 0 0 0 0 0 0 

(a) 

A 

0 

0 

0 

Fig. 2.9. Circuit diagram of the 
simple Field Strength Meter. 
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0 0 0 0 0 0 0 0 0 0 0 O • • 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 • 0 • 0 0 0 0 0 0 0 
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 

(b) 

COMPONENTS 
Cl 
C2 
VC1 

Dl 
1.1 
L2 
L3 
L4 

0.1µF disc ceramic 
1,000µF polyester 
2-22pF miniature polypropy-
lene trimmer 
IN4148 diode 
%turns 22 s.w.g. 
2* turns 22 s.w.g. 
10µ1-1 r.f. choke 
10,u1-1 r.f. choke 

Aerial 36 inch length of wire 

LI 
(61/2 TURNS 
(25mm DIA 

6 ), (11 

L2 
(21/4 WOUNDTURNS  c_  

OVER LI ) 

(t) 

(3) 

\ CARDBOARD 
FORMER (25mm DIA.) 

(c) 

(21 

22 SWG ENAMELLED 
COPPER WIRE 

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

-aati11111111111111111111111111111111111.11 W 
ith 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 VCI until it 
does. Once you have a reading VC1 
requires to be  adjusted  carefully 
until a peak is reached. If your multi-
meter goes to full scale reduce the 
sensitivity and adjust VC1 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 

go back and check VC1 and then  You now require to set the stick 
come back to VC2 again for its last  on the first channel to its neutral 
adjustment and you should now have 
a correctly tuned-up r.f. stage. As a 
further check remove the crystal and 
your multimeter should show zero; if 
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). 

position and then to set-up the first 
pulse width to 1.5mS using VR7. 
Moving the stick on the first channel 
to its extremes should change the 
pulse width from a minimum of 
approximately linS 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 RE WARD FOR THE YOUNG 

The highlight for winning competitors in this year's finals of 
Council GEC Schools Design Prize "Tomorrows Designers" 
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 entry 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  to y 

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

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

The  Sense 
Box consists of 
a series of dif-
ferently shaped 
holes into which 
corresponding 
wooden blocks 
have  to  be 
"posted". When 
a block is in 
ilace,  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. 

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 seconds. A message of 
204 five-figure  groups only 
takes 20 seconds to transmit. 

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 
review. 
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 
commentators. 
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was to receive their prizes and diplomas from HRH 

Dosimeter Recharger  .4& 
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 circuitry, 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 blocks 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. Well 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 grateful 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. 

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 coast 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  Racelex  79  in 
London, 45 of them incor-
porated MPUs. 
Among the new items was 

the first ever working demon-
stration of frequency-hopping 
vhf. military tactical radio 
which, by changing frequency 
several  times  a  second, 
allows  communications  to 
continue successfully during 
heavy enemy jamming. 

Videodiscs 
Philips/ MCA  system video-
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 
129th  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, 

rlessey Sa:eilite 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. 

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. 

Contracts and Employment 
The IBA has already awarded contracts totalling more than 

£16 million to Marconi Communication Systems Ltd, of 
Chelmsford and Pye 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 microprocessor-based programmable 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 
Operations Centres around which the entire network will be 
built. 
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 plan-
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. 

CHANNEL 
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RADIO WORLD 
By Pat Hawker, G3VA 

Safety first 
IN THESE days of growing awareness of 
I environmental pollution and the health 
hazards lurking In so many formerly 
respectable 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 I do not 
mean the sort of cases that turn up in 
accident statistics that show that there are 
still 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 fluids 
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 develop 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-
ha (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 IEC65. 
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 

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 old 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 deficien-
cies of most standard domestic receivers 
for this purpose has resulted In some 
readers wondering whether it would be 
possible for them to build 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-
ciple which allows 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 I 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 I hope readers will tell me 
that I am wrong, and that they have done 
just this. 

These examination results 
Last month I 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. A delay, 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 although I 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 arising: last month I 

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 I 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 signal! 
But I 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 OHMSNOLTS AC/DC 
8 RANGES 
Handy multitester for 
home and work-shop. 
Easy-to-read two colour 
5cm meter, pin yacks for all 
8 ranges. Reads AC and 
DC volts: 0-15-150-
1000 DC 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 
TRANSISTORIZED 
SIGNAL 
TRACER 

Spot circuit troubles and 
check RF, IF and audio 
signals from aerial to 
speaker on all audio 
equipment. With 9V 
battery, instructions. 
22-010. 

REG. PRICE £9.95°;" 
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. 

441 

114.-;  , 

6-DIGIT 
FREQUENCY 
COUNTER 
Counts frequencies 
from 100 Hz to over 
45 MHz with 100 mS 
gate time. Accuracy is 
3 pprn at 25°C or less 
then ±30 Mkz on 10 
MHz! Overload-
protected 1-meg 
input. Sensitivity, 30 
mV up to 30 MHz. 
Req. 9V battery. 
22-351. REG PRIC 

£79.95 

MULTITESTER 
Dual FET imput for 
accuracy and minimum 
loading. 11.5cm mirrored 
scale. DC volts. 0-1-3- 10-
30-100-3 00-1 000. DC 
current 0-100 a. 0-3-30-
300 milliamp. Resistance 
0-30-300-3k-301C-1 
ruegdohm. 0-100-1k-
101C-100K-3 
megaohms. Req. 9V 
battery. 22-209. 

REG PRICE 

£29.95 
DIGITAL IC LOGIC PROBE 

Unique circuitry makes it a combined level detector, 
pulse detector and pulse stretcher. Hi-LED indicates 
logic "1". Lo-LED is logic "0". Pulse 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 
22-300. 

REG pR,ou£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 liveidead 
circuits. Needs two "AA" 
batteries. 22-4034. 

REG. PRICE £1.99 

RET: £229.95 

You save because we design, 
manufacture, sell and service. 
Tandy have over 7,000 stores and dealerships 
worldwide. Over 2,500 products are made 

KNOWN AS RA: 

DYNAMIC 
TRANSISTOR 
CHECKER 
Shows current gain and 
electrode open and short 
circuit. Tests low, medium 
or high power PNPor NPN 
types Go/no-Go test from 
5-50mA on power types. 
22-024. 

REG PRICE 

£9.95 

spe.cif 'coy for or by Tandy at 16 factories 
around the world. The quality of our 
products has been achieved by over 60 years 
of continuous technological advancement. 

TAND 
mPuTER TRS80 

The largest electronics retailer in the world. 
Offers subiect toavailability. Instant credit available in most cases 

OVER 170 STORES AND DEALERSHIPS NATIONWIDE. 

VARIABLE POWER SUPPL 
Power project boards. IC's, other low-voltage DC 
equipment. Load regulation: less than 450mV at 1 
amp at 24V DC. Ripple: less then 25mV. Maximum 
output current: 1.25 amps. Switchable colour-coded 
meter reads 0-25V. DC and 0-1.25 amps. Three-way 
binding posts takewires. banana plugs or dual banana 
plugs with 0.75"centres. For 220/240V AC. 
22-9123 

REG PRICE £35.95 

DY 
DEALER 

Most items also available 
at Tandy Dealers. Look for thr, 

sign in your area 

011/111111KNI 
faniti/ 

Access. Barclaycard and 
Trustcard welcome 

Prices may vary at individual stores 
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All these 
advantages... 

• Instant all-weather starting 
• Smoother running 
• Continual peak performance 
• Longer battery & plug life 
• Improved fuel consumption 
• Improved acceleration/top speed 
• Extended energy storage 

..in kit form 
SPARKRIIIE V...) is high pri for 111.1111 I. III) ilri.I$it  
(IISCIlaIcif. V1(4110111. idnition systenldesigne,i f.  . .  I 

D I Y workl If has beeiiIIIIIII tested and pr  , • • 
A-,,,embly only takes 1 hour 
(1110 Ii 111. 11.111.11110 .1.111) I HI' I'dc'Y 

I II.  .11  III the 
Spa, i..1 111111 iiit  oblvitr. r if di, 
, lit I I iteak,e-I  I here a rip misfire dile lc 
onta,I tin.akothr•,iii,:c which tsetiminat,•41 
ohm-Uplift ally III a ;Hike  it)pr cssion 
cipaut Wlhuhhl pl events III.' rut fur 1111 if II 
points lxitince  high R P IVI 
Contact breaker kiln a eliminated by 
reducing theci  II 91)':., of thi• xi Ill 

There is  1,0,11(11•1 I 
II  IIII11.1 

belnre 
ti, the 

1/1111I  t,,Iii 
light And  linty 

• 

Fits all 12 v ne_iative- earth vehicles 
with coil/distributor ignition up to 8 cylinders. 
I HE 1(11 COMPRISI SI- VI RYIHINGNE F OLD 
Die pr ksed  MI111110111111 
base anil lie,i1  I  MO .14  II,. Ali kit 
components are III or actec,1 lot a ni.r HI of 2 year s from (late of 
port-haw Fully hush Mei I a,aembly Ii iii iratallation instnict inns at,. 
1 ,  I  f • 

Roger Clark the world famous rally driver 
says"Sparkriteelectronic ignition systems 
are the best you can buy" 

I NI r k r il l a 

HIGH PERFORMANCE 
ELECTRONIC IGNITION 

Electronics Design Associates, Dept. EE1179 
82 Bath Street, Walsall, WS1 3 DE. Phone: (0922) 614791 

Name   

Address   

Phone your order with Access or Barclaycard 

Inc VAT inOPP  QUANTITY f140 0 

X5 KIT £16.95 LACCESS OF BARCLAY CA C flo _ 

inclose cheque PC, or 

Cheque No 

SIT SAE il broth./ I go, r.qu,,,,,d. 1 1 

ELE CTRL:1[11e 
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 details are also given concern-
ing each project. The components are used over and over 
again and you can design your own circuits too, or use the 
kit as a useful testing board. 

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

SR-3A KIT  £2995 
(161x10x2i") 

Build over 100 projects including 3-TR reflex radio receiver, 3-TR Itlei3 
receiver with RF amplifier, 2-TR reflex 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 aid, 

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, 
electronic metronome with sound & light, buzzer with sound & light, wireless 

mike, wireless telegraph set, wireless discontinuity warning device, wire-

less water level warning device, wireless water supply warning device, 
wireless photoelectric warning device etc. etc. 

SR-3A de luxe KIT  £39.95 
(illustrated 16 x14 x34") 

Similar to SR-3A, more components including solar cell 
and additional Speaker unit plus sophisticated control 
panel. 

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

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

Cheque P.O. Access Barclaycard (or lip. for Illu-
strated literature) to DEPT. EE. 

ELECTRON I-KIT LTD. 
RECTORY COURT, CHALVINGTON, 
E.SUSSEX, BN27 3TD (032 183 579) 
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DO E-T T I 
\TER 0 

S BE A 
SCO\T 

GETALO 
AND \STALL 
EARLY WARN 
SYSTEV 

N 

This provides instant warning of water 
leakage, overflow and approaching freezing 
conditions in the loft. 

* Independent visual indicator for each 
channel 

* Master warning light 

* Audible alarm with presettable on-time 

* Facility for extension alarm to meet 
domestic environment needs 

* Battery operated TEEMED RANGE TIMER REVERBERATION 
uniT 

An effects unit for use with electronic musical Instru-
ments and microphone. Ideal for the pop musician and 
vocalist, An easy to build project employing a sprIngline. 

AND ALL T 

A versatile unit that will 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 POWER SUPPLY 

E REG„LAR FEATURE 

driattarlics JANUARY 1980 
ISSUE ON SALE 

FRIDAY, DECEMBER 14 

Price 45p 
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The Extra 
ordinar 

Experi-
ment5 

of 

Protesa 
Erne 
Evemure 

by FInthony John 13a55ett 
AURICE 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 

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 

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-

JU1 fl [ /./1//1/// 
Fig. 1. The sinewave.  Fig. 2. Square wave. 

Fig. 4. A selection of waveforms to produce the fuzz 
eff  There are many more, and if several different 
ones are heard at once a great variety of effects are 
produced. 

ill Li L 

Fig. 3. Sawtooth waveform. 

Fig. 5. Modifying the wave-
form  creates  different 
effects. (a) sinewave.(b) A 
sinewave with crossover 
distortion; easily distin-
guished from (a). 
The square wave (c) and 
the  square  wave  with 
"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 OTHER WISE 

FOR FURTHER INFOR MATION RING FOR DETAILS.  NOTE PRICES INCLUDE P&P & V AT. 

DIP SOCKETS  MIN. ORDER 5 OFF 
WIRE WRAP  SOLDER 
C81-08-04 
C81-14-04 
C81-16-04 
C81-18-04 
C81-20-04 
C81-22-04 
C81-24-04 

.30 

.39 
43 
.49 
.63 
.66 
.69 

C81-28-04  .77 
C81-36-04 1.24 
C81-40-04 1.26 

C83-08-02 .13 
C83-14-02 .15 
C83-16-02 .17 
C83-18-02 .20 
C83-20-02 .24 
C83-22-02 .26 
C83-24-02 .31 
C83-28-02 .34 
C83-36-02 .40 
C83-40-02 .46 

EUROPEAN STANDARD 
CARDFRAME SYSTEM 

FRONT PANELS AND MODULES 
AVAILABLE ON REQUEST 

(3U  160MM) NO. 420-000  17.25 
(6U  160MM) NO. 420-068K  24.80 

GUIDES FOR ABOVE 
426-008 52 PR 

TWO PART 0IN41612 CONNECTORS 
MALE 64 WAY  FEMALE 64 WAY 
064-08-03317  2.41  564-08-04347 (SOLDER)  4.00 
(ANGLE SOLDER PIN) 164-08-04317 (WIRE WRAP)  3.28 

NEW ALL PURPOSE VOLT CHECKERS AC, DC 

HOBBY CHECK 110V, 220V, 380V I • & -) 

VOLT CHECK 0-380V 

POWER CHECK 110V, 220V, 380V - AC 
150V, 300V, 500V - DC 

MASTER CHECK 6, 12, 24, 50, 110, 220, 380V = 

NEW LATEST DEVELOPMENT IN LOGIC PROBES 
1000's OF HAPPY USERS 

CMOS TTL NOS. SENSITIVE 10MS. 
150MS STRETCH ALL LOGIC 4- 15V 
NO. PRB-1  29.89 

DIP PLUG WITH COVER 
14 PIN 
14 PLG  1 22 

oitg. 

(2 PER PACK) 
16 PIN 
16 PLG  1.34 

WIRE DISPENSERS 30AWG INC. WIRE 
WD-30B BLUE  3.32 
WD-30Y YELLOW  3.32 
WD-30W WHITE  3.32 
WD-30R RED  3.32 
REFILLS AVAILABLE 

SCREWDRIVERS 
STEADFAST 
SUPERDRIVE 
BP0/100  1.13 
BP1 /075  1.08 
BP2/100  1.25 

VV5  5.85 
STRONG GRIPPING 

2 JA W SIZES 

MOS 1416  6.69 
MOS 2428  6.69 
MOS 40  6.69 
DIP EXTRACTOR 11.80 

WD-TRI-30 
3 COLOURS 5.01 

FLAT BLADE 

3205/3  60MM 
3205/5 100MM 
3205/7 150MM 
3205/9 200MM 

12 
26 
52 
81 

4.48 

3.44 

3.11 

Et 24 

MIN 'D' RS232 
CONNECTORS 
SOLDER BUCKET 
15 WAY 
MALE 
FEMALE 
25 WAY 
MALE 
FEMALE 
50 WAY 
MALE 
FEMALE 

PCB TERMINAL 
STRIPS 

.96 
1. 11 

1. 42 
1 62 

2 48 
2.96 

SCRE W CLAMPING 
TS-4 POLE  118 
TS-8 POLE  1.84 
TS-12 POLE  2.52 

EURO OK BOARDS  100  160MM 
FIBREGLASS 0.1  MAT  0.042 HOLES 
PC-01 TERMINAL BOARD PLAIN 
PC-02 PCB INSULATED CU PADS 
PC-03 PCB SINGLE SIDED CV STRIP 
PC-04 PCB HORIZONTAL & VERTICAL 

CU STRIPS 

NEW 
MODULAR BREADBOARDS CIRCUIT MOUNT 

2.62 
326 
3.26 

3.54 

C100 PROTOTYPE BOARD 10 20 CONTACTS 1823 
C200 PROTOTYPE BOARD 6.30 CONTACTS 11.56 
C300 PROTOTYPE BOARD 5.90 CONTACTS 6.99 
C400 PROTOTYPE BOARD  .80 CONTACTS 1.71 
C500 BUS STRIP  1.00 CONTACTS 1.64 

DIP PLUG RIBBON CABLE ASSEMBLIES 
14 PIN  16 PIN 
DE 14-2"  2.63 
DE 14-4"  2.71 
DE 14-8"  2.77 
DE 14-24  2.92 

TERMINALS WIRE WRAP GOLD PLATED 
W WT-  SLOTTED  2.62 
W WT- tt, SINGLE SIDED  1.57 
W WT- 0;,! IC SOCKET  2.62 
W WT-  DOUBLE SIDED 1.04 

DE 16-2"  2.92 
DE 16-4"  2.98 
DE 16-8"  3.06 
DE 16-24" 3.20 

0.025" SQ. POST 
1 
2 
3 
4 

PLIERS  CUTTERS BOX JOINTED HIGH QUALITY 

304 140MM LONG FLAT NOSE  4.83 3136  CUT ANYTHING 
306 140M M LONG CHAIN NOSE 4.83 CTO1  CRIMPING TOOL 
301 115MM FLAT MICRO  4.74 SPO1  SELF ADJUSTING 
303 115MM CHAIN MICRO  4.74  STRIPPER  19.59 
311 110MM CUTTER DIAGONAL 5.46 SAF01 SAFETY SHEAR  2.50 
751 160MM WIRE STRIPPING 

PLIERS ADJUSTABLE  4.14 

443 
3.19 

WIRE WRAPPING CENTRE 
THE ORIGINAL AND BEST 
WSM30 

[ MI 
JW-1 

BW630K 

CA S130 

3 IN 1 WRAPPER, STRIPPER, UN WRAPPER 

DAISYCHAIN JUST WRAP, NE W INVENTION 
(INCLUDES WIRE BLUE, RED, YELLOW, WHITE) 
BATTERY TOOL KIT 
(POWER TOOL, NICAD BATTERY CHARGER) 
CLIP & STRIP 1" OF 30A WG 

5.59 

12.61 

48.42 
1.67 

L  • '  LOSURES FOR THE PROFESSIONAL HOBBYIST 
AS USED BY LEADING U.S.A. & BRITISH INSTRUMENT MANUFACTURERS 

WIDTH  DEPTH  HEIGHT 
C23K  8.5"  9.25"  2.44-3.69" 
CH23K  AS ABOVE WITH HANDLE 
CL45K  12.5"  11.63"  4.5 - 5.76" 
CM5425K 5.08"  5.25"  1.5" 
CM6-300K 6.06"  6.25"  3.25" 
HP  3.60"  5.75"  1.12" 
BLACK, BEIGE, BLUE & GREY. 

OK Machine&Tool1U.K.1 Limited 

12.07 
14.15 
18.18 
5.67 
6.51 
2.40 

Dutton Lane Eastleigh5054AA Telephone Eastleigh (0703)610944/5 

Telex 477222 Cablegra m OK MACH 
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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 box will 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. 6c 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 

GUITAR 
AMPLIFIER 

GUITAR 
AMPLIFIER 

GUITAR 
AMPLIFIER 

DIODES 
100V SA 

FOOT SWITCH 

SPEAKER 

(a) 

SPEAKER 

SILICON  ER 
DIODES 

(b) 

1pF 100V  NORMAL 
SPEAKER 

EXTRA 
SPEAKER 
FOR FUZZ 

(c) 

Fig. 6. Some early fuzz circuits 
which connect to the speaker. 
(a) Diode fuzz. The diodes should 
be capable of carrying 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 NUMBER 

AS REQUIRED 
•••  - 

MIXER 
OUTPUT 

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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ELECTRONICS  021-233.2400 

  Freepost LgitiLl  Birmingham 
B19 1BR 

• ACCESS • VISA 
• CASH 
• CHEQUE 

FULL SPEC KIT 
TELETE XT D EC O DER 

G M T  ELE C T R  NI CE; 

TELETE X T D E C O DE R Oe • • 

• 

• 

• 

•  • 

3  44 

S . 

O PP 

• STATE OF THE ART L.S.I. CIRCUITS 
• DOUBLE HEIGHT CHARACTER SELECTABLE FOR LEGIBILITY 
• CHARACTER ROUNDING - EFFECTIVELY DOUBLES DEFINITION 
• 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* NE W 

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 ft P £3.00. 

FULL TELETEXT MANUAL IF BOUGHT SEPARATELY —  £2.50 P Et P £0.50. 

P.C.B' SAND L.S.I. IC' S NOT SOLD SEPARATE FROM KITS. P Fs P INCLUDES CARRIAGE, PACKING AND INSURANCE 

GMT HAS 

Ibra5 for ebri4ttna 
SEND FOR OUR FREE LEAFLET 

Enclosing an S.A.E. 

* KITS, TOOLS Et OTHER GOODIES * 
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WORKSHOP 
MATTERS 

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 into any metal hole, and thus 
have a limited life if continual dis-
mantling is involved. Nuts with bolts 
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, I 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, I 
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 flakes 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 
from this defect is the hammer finish 
paint. 

By Harry T. Kitchen 

If you do not like paint, you can cover 
your cabinets with materials such as 
Fablon, and this is available in various 
finishes; as such it is 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 
experiments 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. This is 
the more expensive and time consum-
ing method, but it gives complete pro-
tection to the transfers. 

Stencils 
An intermediate method that I 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. 
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Britain's Best Breadboard 
Buy at Breadboard 79 

All over Britain, hobbyists are 
discovering Britain's Best 
Breadboard Buys. At the 
London Breadboard exhibition 
'79 on Stand Nos. Fl, 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 

along to one of our listed dealers, and make 
a purchase of any of our breadboards and 
receive your special FREE ticket — see you 
at Breadboard '79. 

Take the coupon to any of these main dealers: 
LONDON  • 
Rastra Electronics Ltd , 279-281 King Street. Hammersmith, 
London W6 

Cubegate Ltd . Audio Electronics, 301 Edgware Road, 
London W2 18N 

Technomatic Ltd., 17 Burnley Road, London NWIO 1ED 
Precision Instrument Labs., Instrument House, 
727 Old Kent Road, London SE15 
MANCHESTER 
Shudehill Supply Co , 53 Shudehill, Manchester M4 4AW 
BUCKINGHAMSHIRE 
West Hyde Development, Unit 9, Park Street Industrial Estate. 
Aylesbury, Bucks HP20 1ET 

Best Electronics (Slough) Ltd., Unit 4 Farnburn Ave , Slough. 
Bucks SL1 4XU 
KENT  - 
Lawtronics, 13a High Street, Edenbndge, Kent TN8 5Ax 

NEWCASTLE 
Aitken Bros .35 High Bridge. Newcastle upon Tyne 
SCOTLAND 
Marshalls, 85 West Regent Street, Glasgow G2 

F Brown 6 Co., 45 George Ili Bridge, Edinburgh EH1 I E3 
LEEDS 
Leeds Amateur Radio Club, Cookridge Street, Leeds 1 
HERTFORDSHIRE 
BI-PAK, 3 Baldock Street. Ware, Herts. 

CONTINENTAL SPECIALTIES CORPORATION 

CSC UK LTD. EUROPE, AFRICA, MIDEAST 
Dept 4CC2 Shire Hill Industrial Estate Units 1 and 
2, Saffron Walden, Essex CB11 3A0 
Tel: Saffron Walden (0799) 21882. Telex: 817477 

.. 1•"" ..... ..... 

EXP 330 

EXP 650 

EXP 48 

EXP 325 

EXP 325 Built in bus-bars accepts 8, 14, 16 
and up to 22 pin ICS. 0.60 
EXP 360 270 contact points, ideal for 
working with up to 3 x 14 pin DIPS. £3.16 
EXP 660 For microprocessor chips. £3.60 
EXP 4B An extra 4 bus-bars in one unit. 
E2.30 
EXP 300 The most widely sold breadboard 
in the UK; for the serious hobbyist. £5.75 
EXP 6006" centre channel makes this the 
Microprocessor Breadboard. £6.30 
PB6 Professional breadboard in easily 
assembled kit form. £9.20 
PB100 Kit form breadboard recommended 
for students and educational uses. £11.80 
The above prices do not include P&P and 15% VAT 

•••:* 
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The Experimentor System 
4 ways to order Experimentor Systems 

1. EXP 300PC which includes one item. 
A metchboard pre-drilled PCB — £1.32 

2 EXP 302 which includes three items. 
Three 50-sheet scratchboard workpads — £1.68 

3 EXP 303 which includes three items. 
Two matchboards and an EXP 300 solderless 
breadboard -£8.60. 

4 EXP 304 which includes four items. 
Two matchboards and EXP 300 breadboard and a 
scratchboard workpad — E9.3) 
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Boxed prices include P&P and 15% VAT 

If no dealer in your area contact CSC direct. 
Continental Specialties Corporation, (U.K.) Limited, Dept 4CC2 
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BURGLAR ALARM 

MANY 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 is used thereby obviating battery 
replacements. 

CIRCUIT DESCRIPTION 
The circuit diagram ol the alarm is 

shown in Fig. 1. Resistors RI and R2, 
being of equal value, form a potential 
divider clamping the base of TR1 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 OV, so the base is normally 
grounded and TR1 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 

through R4 and DI 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, WD1, 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 500mA, 
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 9V 
relay with contacts rated to suit one's 
needs. 
Light emitting diode, D2, indicates 

that the alarm is 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 R5, a current 
limiting resistor for the gate of CSR1. 

Firi 1 The circuit diagram of the Burglar Alarm with Integrated battery supply. 

SI 

NORMALLY 
CLOSED LOOP 

T82 

NoRL.i r.ALy opf, I 

TR1 
BC INC  DI 

T IL 209 

CSR 
MCRIO2 

Rb 

2ka 

When the loop is closed, even for a 
tiny fraction of a section, then CSR1 
will trigger and operate the alarm. 
Diode DI isolates the n.o. loop from 
R4 and R3. If it were not present 
then if the n.o. loop were closed, R5, 
R4 and R3 would form a potential 
divider holding the gate of CSR1 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, Si 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. 

starts here 

CIRCUIT BOARD 
The module is built into a plastic 

box type PB1, of dimensions 114 X 76 
X 38mm. The circuit itself is built 
onto a piece of 0.1 inch stripboard 
measuring 24 holes X10 strips, see 
Fig. 2. 
Construction  is quite  straight-

forward. Drill two holes as shown to 
take two 63A 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. 

1 
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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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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. 

Everyday Electronics, December 1979 825 



COMPONENTS 

Resistors 
R1  180k12  R4 1'2k0 
R2 180k12  R5 271d2 
R3 39012  R6 1.2kil 
All 1W carbon ±5% 

Capacitors 
Cl  2-2/4F 10V elect. 

Semiconductors 
TR1  BC108 npn silicon 
D1  IN4148 or similar silicon 

diode 
D2  TIL209 or similar red I.e.d. 
CSR1 MCR102 

Miscellaneous 
Si  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  audible 

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. 

Approx. cost Guidance only 
zion  excluding loop 

‘P components 

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 (WDI) 

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 Si; 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 S WITCHES 

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. 
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4001 
4002 
4007 
4009 
4011 
4012 
4013 
4015 
4016 
4017 
4018 

13p 
13p 
13p 
30p 
13p 
130 
28p 
50p 
28p 
47p 
55p 

4020 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4040 
4041 
4042 
4043 
4046 
4049 

50p 
50P 
13p 
40p 
13p 
90s, 
28p 
454, 
50p 
55p 
55" 
556, 
50p 
90p 
25p 

4050 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4081 
4093 
4510 
4511 
4518 
4520 
4528 

25P 
80P 
30p 
13p 
13p 
13o 
13p 
13o 
13p 
36p 
60v 
60t, 
65s, 
60P 
60P 

FULL DETAILS IN CATALOGUE' 

7400 
7401 
7402 
7404 
7406 
7408 
7410 
7413 
7414 
7420 
7427 
7430 
7432 
7442 
7447 
7448 
7454 

10p 
10p 
10p 
12p 
22p 
129 
10o 
22p 
39s, 
12p 
200 
12p 
18p 
38p 
45p 
50s, 
12p 

oPlo 

7473 
7474 
7475 
7476 
7485 
7486 
7489 
7490 
7492 
7493 
7494 
7495 
7496 
74121 
74122 
74123 
74125 
74126 
74132 

20s, 
22s, 
25p 
200 
55P 
20P 
135p 
25P 
30u 
25p 
450 
35p 
454) 
25p 
35P 
38p 
350 
35p 
450 

74141 
74145 
74148 
74150 
74151 
74154 
74157 
74164 
74165 
741 70 
741 74 
741 77 
74190 
74191 
74192 
74193 
74196 
74197 
74199 

55p 
55p 
90p 
551, 
40p 
65P 
40p 
55s, 
55s, 
100p 
55p 
50s, 
50P 
50P 
50p 
50p 
50p 
50p 
90P 

LED's  0.125in 0.2,n  each  100• 

Red  TI L209 TIL220  9P  75', 
Green  TIL211  1IL221  13P  12P 
Yellow  TIL213  1IL223  13p  12p 
Clips  3p  3P 

DISPLAYS 

13L704  0 3 ict CC 
0L707  0 3 in CA 
FND500 0.5 in CC 

slos 
Low profile 
by Texas 

1301, 1709 
130p 120p 
100p  80P 

Bpin  flp  18pin  14p  24pin  18p 
14p,n  10p  20pin  16p  28vin  221, 
16pin  11p  22pin  17p  40pin  32P 

3 lead T018 or TO5 socket 10p each 
Soldercon pins  100 50p  1000 370p 

pcBs 
VEROBOARD 

Site in  Ole 015,n.  Vero 
25s 1  14p  14p  Cutter 80,, 
2 5 x 3.75  450  45p 
2 5 x 5  54p  54p  Pin inseil,oe 
3.75  5  64p  64p  tool 108p 
3 75 x 17  20 59 185p 
Single sided 
pins per 100  40p  40p 

Top quality fibre glass copper board Single 
sided Sire 203 x 95mm 60p each 
'Dab' pens  75p each 
Five ',liked sheets of Ai fac 145s, per pack 

RESISTORS Carbon film resist-
ors. High stability, 
low noise  

812 series 4.7 ohms to 10M. Any mix: 
each  100.  1000. 

0.25W  1p  0.9p  0. 89 
0.5W  I 5p  12p  1p 
Special development packs consisting of 
10 of each value from 4 7 ohms to 1 Meg 
ohm 1650 rest 0 50/ f 7 50 0 25W f5 70 

METAL FILM RESISTORS 
Very high stability. low nose rated at 'al 
1% Avaiiabie from 51ohms 10330k in 
624 series Any rnik. 

each  100•  1000. 
025W  4,,  35',  1 2', 

PLEASE WRITE 

FOR YOUR FREE 

COPY OF OUR 

80 PAGE 

CATALOGUE OF 
COMPONENTS 

CONTAINS 

OVER 2500 

STOCK ITE MS 

LINEAR 

THIS IS ONLY 
A SELECTION. 

709  350 
741  16p 
747  45p 
748  30s 
7106  850P 
7107  9001, 
CA3046  55P 
CA3080  701, 
CA3130  90P 

LF356  80P 
LM301AN 269 
LM308  60P 
LM318N  750 
LM324  45p 
LM339  454, 
LM378  2300 
LM379S 410P 
LM380  75P 
LM3900  50p 
LM3909  65s, 
LM3911  100P 
MC1458  32s, 
MM57160 590c, 

NE531  984' 
NE555  23P 
NE556  60P 
NE567  100p 
RC4136  1001, 
SN76477 230s, 
T B A800  70P 
TBA810S 100s, 
TDA1022 620, , 
TL081 
TL084  125, 
ZN4I4  80; 
ZN425E  390; 
2N10346 2001 

TRANSISTORS 

AC 177 
AC128 
AC176 
AD161 
AD162 
BC107 
BC108 
BC108C 
BC109 
I3C109C 
8C147 
BC148 
BC177 
BC178 
BC179 
BC 182 
BC182L 
8CI 84 
BC184L 
BC212 
13C21 2k 
BC214 
8C21 4L 
BC477 
8C478 
BC548 
BCY70 
BCY71 

17p 
16p 
150 
380 
380 
80 
80 
10s, 
8P 
10s, 
79 
7p 
14p 
14p 
I4p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
19p 
190 
10p 
140 
14p  1N4148  C140100 fl 1 1000 

BCY72  14p 
BD131  350 
130132  354, 
80139  350 
130140  35P 
BF Y50  15p 
BF Y51  150 
BF Y52  15p 
M.17955  98P 
MPSA06 20P 
MPSA56 209 
TIP29C  600 
TIP30C  709 
TIP31C  65P 
TIP32C  80P 
TIP2955 65P 
TIP3055 550 
ZTX107 14p 
2TX108 14p 
ZTX300 16p 

2TX 500 16,, 
2N697  12t, 
2N3053  186 , 
2143054  50, , 
2N3055  50, 
25,3442 135i , 
2N3702  84, 
2143703  234, 
2N3704 
2N3705  95, 
2143706 
25,3707 
2N3708 
2N3819 
2N3820 
2N3904 
2143905 
2143906 
2N4058 
2N5457 
25,5459 
2N5777 

91, 
9P 
8P 
151, 
44p 
80 
50 
Etb 
12p 
32p 
32p 
50p 

DIODES 
1N914  3p  15,4006  6s, 
1N4001  Op  IN5401  13P 
I5,4002  4p  BZY88ser. 80 
ITT Full spec product 

CAPACITORS 
TANTALUM BEAD 

0.1, 0.15, 0.22, 0.33, 0.47, 0.68. 
1 & 2.2uF 10 35V    

25V  10  22  33  47 

each 

80 
4.7.68. 10uF @25V    13p 
22 @ 16V, 47616V, 100 @3V  16p 

MYLAR FIL M 
0.001, 0.01, 0.022, 0.033, 0.047  3P 
0.068, 0.1   4p 

POLYESTER 
Willard C280 series 
0.01. 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 50 
0.15.0  22    7p 
0.33, 0  47    10p 
0.68    14p 
1 OuF   17p 

CERAMIC 
Plate type 50V. Available  E12 series from 
22pF to 1000pF and E6 series from 1500pF to 
0 047uF    2P 

RADIAL LEAD ELECTROLYTIC 
63V  0.47  1.0  2.2  4.7  10 59 

22  33  47  7p 
100  13p 

220  20p 
54, 

100  8P 
220  10p 

470  150 
1000  23p 

CONNECTORS 
JACK PLUGS AND SOCKETS 

screened  unscreened 
2 5mm  95, 13p 
3 5mrn  9p  149 
Standard  16o  30p 
Stereo  23p  36P 

DIN PLUGS AND SOCKETS 

2P ,r, 
3s,,n 
spin 180* 
Spin 240° 

plug 

79 
1 1p 
lip 
13p 

chassis 
socket 
7p 
99 
10p 
109 

socket 
7p 
8P 
150 
18p 

ime 
socket 
7p 
14p 
14p 
169 

linrn PLUGS AND SOCKETS 

Suitable for low voltage circuits. Red & black 
Plugs 6p each  Sockets 7p each 

4mm PLUGS AND SOCKETS 

Available in blue black green. brown, red. wh,te 
alit yellow  Plug, I I p each  Sockets 129 each 

PHONO PLUGS AND SOCKETS 
insulated plug in red or black  90 
Screent,1 plait  139 

CONTROL KNOBS 

STEVENSON 
Electronic Components 
SOLDERING IRONS 
ANTE X X25 (251N1 or ANTEX CX 117W) 
Reel of solder (39.6M) 

LOUDSPEAKERS 

390p each 
240p each 

56mm dia. 8ohms.  70p  64mm dia. 64o6ms. 75p 
64mm dia. 8ohms.  75p  70mm dia. 8ohms.  100p 
Magnetic earpiece including 2.5 or 3.5mm plug. 15p each 
Crystal earpiece including 3.5mm plug.  30p each 

SWITCHES 
Subminiature toggle. SPDT 70p. DPDT 80p. 
Standard toggle. SPST 34p. DPDT 48p. 

Slide switches (DPDT) miniature or standard 15p. 
Push to make switch. 15p. Push to break switch. 20p. 

Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43o 

Ideal for use on mixers etc. Push on type with 
black base and marked position line. Cap avail-
able in red, blue, green, grey, yellow & black. 14p 

• 

\ y e  

MISCELLANEOUS 
Connection cable available in single or stranded packs of 
eight colours. 

8 metre pack 
40 metre pack 

Single 
18p 
85p 

BATTERY CLIPS 
Battery clips for PP3 with lead. 6p each. 
Battery clips for PP9 with lead. 10p each. 
Miniature crocodile clips in red or black. 8p each. 
Red or black probe clips. 20p each. 

Murata Ultrasonic Transducers. 
180p each. 350p pair. 

Stranded 
18p 
80p 

PANEL METERS 
High quality 2" wide view meters. 
Zero adjustment. Back illumination 
wiring. 
Available in 50 uA, 100 uA, 500 uA, 
1 mA, 100 mA, 500 mA, 1A. £4.75 ea. 
VU meter similar style. £1.40 ea. 

SLIDE POTENTIOMETERS 
Good quality 60mm 
travel slider with 
80mm fixing centres. 
Available from 5k — 500K 
in log and linear. 55p each. 
Suitable black knobs 6p ea. Coloured knobs 10p ea. 

We now offer one of the widest ranges of components at 
the most competitive prices in the U.K. See catalogue for 
full details. We welcome callers at our shop in College Rd. 
Bromley, from Mon—Sat, 9am-6pm (8pm on Weds and 
Fridays). Special offers always available. 
We also provide an express telephone order service. 
Orders received before 5pm are shipped same day. 
Contact our sales office now with your requirements. 
TELEPHONE: 01464 2951/5770. 

Quantity discounts on any mix TTL, CMOS, 
74LS and Linear circuits 100. 10%, 1000. 

15% Prices VAT inclusive Please add 30p for 

carriage. All prices valid to April 1980 

Official orders welcome 

.1:11 BARCLAYCARD 

 , & ACCESS WELCOME 

Mail orders to: STEVENSON (Dept EE) 

ALL PRICES IN
CLUDE 15%V.A.
'T. 

76 College Road, Bromley, Kent BR11DE. 



The NE WA/larshall's 79/80 catalogue 
is just full of components 
and that's not all . . 
...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 available from Marshall's. 

These include Audio Amps. Connectors, Boxes. Cases, Bridge 
Rectifiers, Cables, Capacitors, Crystals, Diacs, Diodes, Dis-
plays, Heatsinks, I.Cs, Knobs, LEDs. Multimeters, Plugs, 
Sockets, Pots, Publications, Relays, Resistors. Soldering 
Equipment. Thyristors, Transistors, Transformers, Voltage 
Regulators, etc., etc. 

Plus details of the NE W 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 I.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 N W6 4TA. Also available 
from any branch to callers 50p. 

Retail Sales: London: 40 Cricklewood Broadway, N W2 3ET. Tel: 01-452 0161/2. Also 325 Edgware Road, W2. Tel: 01-723 4242. Glasgo w: 85 West 
Regent Street, G2 2Q0. Tel: 041-332 4133. And Bristol: 108A Stokes Croft, Bristol. Tel: 0272426801/2. 

SOLAR QUARTZ 

ALARM CHRONO 

digits. 5 flags 
. 2 lunct•ons. 
alar panel with 
l.a?tery back up, 
• besie Functions, 
?,, 00 watch to 12 hrs. 
5 9 secs. in 1/10 sec. • 
.•eoS. 
S, ,ft and lao toning 
modes, 
Jaa , time 'one, 
a arm. Sack 1,ght, 
',Illy adjustable bracelet 

ONLY £19.95 
Inc. VAT & P&P) 

VT11 
7n,rn thock 

Same as special offer 

"1r 
- 

TELENG SYSTEM - £89.95 
COMP CARTRIDGES- £12.95 
PHILIPS G7000- £149.95 
11 Videopack - £12.95 each 

ATARI VCS - £159.95 
21 Game Program £14.95 each 

MATTEL INTELAVISION 

builds into Computer £179.95 
Cartridges - £15.95 each 

II I I  
BIGGEST 
RANGE 
OF VIDEO 
GAMES 
— EX STOCK 

FULL 
DETAILS 
ON 
REQUEST 

RADOFIN 
TELETEXT 
DECODER 
099.95 

SEIKO MEMORY 
BANK 

Calendar watch M354 
Hours.rnins.. Sees.. 
Month.dey.date in 
12 0,24 hr. format 
ell Indicated continuously 
MohthlY calendar display 
month. year and all dales 
or any selected months,,,' , 
80 year period. 
Memory bank function. 
Anydesireddstes u0 tot' 
can be stored in advance 
2 year battery life. 
Water resistant 

L.s, Price £130 

ONLY £74.95 
(inc. VAT & P&P( 

LCD 
ALARM 
with Snooze 

24hr alarm, 

Hours, msns,secs, 

day, month, date, 

back Itght, 

auto calendar, 

adjustable 

s/s bracelet. 

ONLY £12.95 
;inc. VAT & P&P) 

Same day despatch 

VT10  LAMBDA ALARM 

CHRONOGRAPH 
(same as PE offer) 
6 basic functions 
stop watch to 
12 hours 59.9 secs. 
in 1/10 sec. steps. 
Split and lap 
timing modes. 
Dual time zones. 
Alarm 

ONLY £19.95 
(inc. VAT & P&P) 

Same day despatch 

VT 1 4-111 r 
BELTIME-PICOQUARTZ 
Microprocessor 
Alarm Chrono. 

2 alarms 

2 chronos. 

Hourly chimes. 

M.neral glass. 

12 or 24hr. clock. 

5 lantleeties for day. 
I ,1007h sec. citronc,. 

Countdown alarm, 

ONLY £37.95 
.  PK P, 

VT 18 

Ladies Cocktail Watches - £12.95  Boys 5F LCD - £7 95 

12 month guarantee. Cheques or P.O.'s or telephone Card no to 

DETAILS ON REQUEST, EXCHANGE ON CARTRIDGES. 
CARTRIDGES SAME DAY DESPATCH MONEY BACK GUARANTEE 
OFFERS SUBJECT TO AVAILABILITY, 
ALLOW 7 DAYS FOR DELIVERY 

MUSICAL ALARM 

CHRONO - plays 
melody on alarm 

6 Mud, 11 function. 

Count down alar m 

Dual lime eone. 

1.'? 00th sec. chrono, 

2 breve sis bracelet 

ONLY £25.95 
(inc. VAT & P& P1 VT20 

&nnIthtck 

Same day despatch 

VIDEOTPIE Products 
56 QUEENS RD,BASINGSTOKE,HANTS.R6211RER 
TEL. (0256) 56417 & 26620 TELEX 858747 
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JANUARY 1979 TO DECEMBER 1979 
Pages  Issue  Pages  Issue 

ELECTRONICS  129-192  March 

I- 64  January  393-464  July 
65-128  February 465-536  August 

537-608  September 
193-256  April   609-688 October 
257-320  May  689-768  November VOLUME 8 INDEX  321-392  June  769-848  December 

ALARM, BABY 
ALARM, BURGLAR 
ALARM, INTRUDER 
ALARM, LIGHTS REMINDER 
ALARM, OPTO 
ALARM, TOUCH BLEEPER 
AMPLIFIER, EE2020 TUNER 
AMPLIFIER, LO W PO WER AUDIO 
AMPLIFIER, METER 

CONSTRUCTIONAL FEATURES 

735 
824 
266 

48, 626 
712 
206 

35, 100, 164, 238, 306, 493 
556 
354 

BABY ALARM by E. M. Lyndsell 
BATTERY MONITOR, NICKEL CADMIUM 
BELL, LIGHT PLUS 
BIT SAVER, SOLDERING IRON 
BLEEPER, TOUCH 
BURGLAR ALARM 

CANARY, ELECTRONIC 
CANDLE, EVERLASTING 
CAR CHOKE W ARNING DEVICE 
CAR DIRECTION INDICATOR by B. Hamill 
CAR LIGHTS REMINDER 
CAR SHAVER INVERTER 
CAR TRAILER FLASHER 
CHASER LIGHTS by J. R. W. Barnes 
CHOKE W ARNING DEVICE by T. R. de Vaux-Bolbirme 
CONFERENCE TIMER by A. J. Bassett 
CONTINUITY TESTER 
CONVERTOR, LONG WAVE 

DARKROOM TIMER by A. R. Winstanley 
DICE, ELECTRONIC 
DOLLS HOUSE LIGHTS ECONOMISER by H. Clough 
DOORBELL, MICROCHIME 

ELECTRONIC CANARY by F. G. Royer 
ELECTRONIC DICE by P. Leah 
ELECTRONIC TUNING FORK by R. A. Penfold 
EVERLASTING CANDLE by A. Sproxton 

FLASHER, TRAILER 

GENERAL PURPOSE PO WER SUPPLY by F. G. Royer 
GENERATOR, MODULATED TONE 
GENERATOR, 3-FUNCTION 
GUITAR TREMOLO UNIT 

HEADPHONE ENHANCER by R. A. Penfoid 
HIGH IMPEDANCE VOLTMETER by R. A. Penfold 

I'M FIRST by F. G. Royer 
INDICATOR, CAR DIRECTION 
INDICATOR, SIGNAL LEVEL 
INDICATOR, TIME DELAY 
INDICATOR, W ATER LEVEL 
INTRUDER ALARM by F. G. Royer 
INVERTER, SHAVER 

LABCENTRE, EE by R. W. Coles & B. Cullen 
LIGHTCALL by T. R. de Vaux-Balbirme 
LIGHT, CHASER 
LIGHT PLUS BELL by S. Vaughan 
LIGHT, TOUCH-ON PILOT 
LIGHTS ECONOMISER, DOLLS HOUSE 
LIGHTS-ON REMINDER by T. R. de Vaux-Balbirme 
LIGHTS REMINDER by P. J. Tyrel/ 
LONG WAVE CONVERTOR FOR 4 by F. G. Royer 
LOUDSPEAKER, EE20, EE70 by R. F. Stephens 
LO W COST METAL LOCATOR by R. A. Penfold 
LW & M W RADIO TUNER 

735 
586, 730 

515 
414 
206 
824 

334 
786 
233 
138 

48, 626 
202 
500 
572 
233 
404 
24 
74 

8-Meter Amplifier 
9-Voltage Splitter 
10 -Swanee Whistler 
11--Low Power Audio Amplifier 
12 -Universal Oscillator 

MODEL CONTROL 
MODULATED TONE GENERATOR by R. A. Penfold 
M W & LW RADIO TUNER by F. G. Royer 

354 
410 
482 
556 
654 
724 
803 
707 

NICKEL CADMIUM BATTERY MONITOR by A. J. Adamson 
586, 730 

NIGHTLIGHT  786 

ONE ARMED BANDIT by K. A. Hutchin 
ONE TRANSISTOR RADIO by F. G. Royer 
OPTO LARM 

PEG-A-HOLE GAME by F. G. Rarer 
PHOTOGRAPHIC SOLUTIONS THERMOSTAT 
PILOT LIGHT, TOUCH-ON 
POCKET RADIO by J. Herron 
PO WER SUPPLY, GENERAL PURPOSE 
PO WER SUPPLY, VERSATILE 
PO WER SUPPLY, 9V 

QUAD SIMULATOR by B. York 
QUIZ REFEREE by A. P. Donleavy 

RADIO CONTROL SYSTEM, EE 
by L. Armstrong, H. Dickinson, W. Wilkinson 

422  RADIO, LONG W AVE CONVERTOR 
272, 439  RADIO, ONE TRANSISTOR 

424  RADIO, POCKET 
77  RADIO, SHORT W AVE CONVERTOR 

RADIO TUNER, M W & LW 
334  RADIO, VARICAP M W 

272, 439  REFEREE, QUIZ 
490  ROULETTE 
786 

SHAVER INVERTER by D. S. Gibbs & I. M. Shaw 
500  SHORT W AVE CONVERTOR by R. A. Penfold 

SIGNAL LEVEL INDICATOR by P. W. Bond 
93  SIMPLE TRANSISTOR TESTER by D. J. Edwards 
803  SINE W AVE GENERATOR 
700  SNAP 
330  SOLDERING IRON BIT SAVER by R. A. Penfold 

SOLID STATE ROULETTE by E. M. Lyndsell 
43  SOUND ADAPTOR, TREASURE HUNTER 
642  SQUARE W AVE GENERATOR 

STAR, TWINKLING 

18 
138 
646 
143 
442 
266 
202 

151, 215, 280, 344 
797 
572 
515 
510 
424 
626 
48 
74 

427, 563 
348, 526 

707 

METAL LOCATOR, LO W COST  348, 526 
MICROCHIME, EE by Robin Palmer  77 
MINI-MODULES by George Hylton  24, 86, 157, 220, 354, 410, 

482, 556, 654 
4-Continuity Tester  24 
5-Audio Modulators  86 
6-Versatile Power Supply  157 
7-Transistor Tester  220 

THERMOSTAT for PHOTOGRAPHIC SOLUTIONS 
by R. A. Penfold 

THYRISTOR TESTER by P. C. O'Neil 
TIME DELAY INDICATOR by A. R. Winitanley 
TIMER, CONFERENCE 
TIMER, DARKROOM 
TIMER, W ARBLING 
TOUCH BLEEPER by T. J. Herklots 
TOUCH-ON PILOT LIGHT by F. G. Royer 
TRAILER FLASHER by J. Boxham 
TRANSISTOR TESTER 
TRANSMITTER, EE RADIO CONTROL 
TREASURE HUNTER SOUND ADAPTOR by N. Hunter 
TREMOLO UNIT by E. M. Lyndsell 
TRIANGLE W AVE GENERATOR 
TUNER AMPLIFIER, EE2020  35, 100, 
TUNER, M W & LW RADIO 
TUNING FORK, ELECTRONIC 
TUTOR DECK, EE by S. Lewis, B.Sc. 
TWINKLING STAR, by E. M. Lyndsell 

UNIBOARDS by A. F. Winstanley 
1-Opto Alarm 
2-Burglar Alarm 

VARICAP M W RADIO by R. A. Penfold 
VOLTAGE SPLITTER' 
VOLTMETER, HIGH IMPEDANCE 

620 
146 
712 

784 
294 
510 

366, 526 
93 
157 
479 

371 
516 

724, 806 
74 
146 

366, 526 
288 
707 
548 
516 

10, 107 

202 
288 
646 
553 
700 
18 
414 

10, 107 
113 
700 
788 

294 
108 
143 
404 
422 
474 
206 
510 
500 

220, 553 
724, 806 

113 
330 
700 

164, 238, 306, 439 
707 
490 
631 
788 

712, 824 
712 
824 

548 
410 
642 
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WARBLING TIMER by 0. N. Bishop 
WATER LEVEL INDICATOR 
by H. W. Gleaves & S. F. Gregory 

W HISTLER, SWANEE 

474  3-FUNCTION GENERATOR by F. C. Judd 
9V PO WER SUPPLY by S. V. Essex 

442  24-TUNE DOORBELL 
482  2020 TUNER AMPLIFIER, EE by E. A. Rule 

GENERAL FEATURES 
BOOK REVIE WS  117, 184, 270 
BREADBOARD '78 REVIE W 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 
Heatsink 
I.C. Socket  710 
PCB Alternative  107 
PCB Holder  650 
Photodetector  738 
Plastic Circuit Cover  116 
Plug and Socket  46 
Rawlplug Post  116 
Scales 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 
CROSS WORD by D. P. Newton  41, 107, 150, 230, 287, 336, 444, 

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 NE WS  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 

DOING IT DIGITALLY by 0. N. Bishop 

4-Counting with flip-flops 
5-Counting and the binary system (7490) 
6-Digital counting and displays 
7-Modules and systems 
8-Timing systems with the 555 
9-Problem solving and games with TTL 
10-Interfacing to alarm systems 
11 -Binary addition and subtraction 
12 -Parallel addition and analogue/digital sensing 

DO WN TO EARTH by George Hylton 
Pot's Law -logarithmic and linear 
Sidebands and carriers 

495 
46 

700 
479 
77 

35, 100, 164, 238, 
306, 439 

Low Cost Metal Locator  June 1979 
Nickel Cadmium Battery Monitor  September 1979 
Pocket Radio  June 1979 
Solid State Roulette  January 1979 
Treasure Hunter  October 1978 

526 
730 
526 
107 
46 

RADIO W ORLD 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  508 
CB band-wagon, Geneva plan, Super sets, Coloured sounds 585 
VVARC 1979, Morse and the novice, CB and amateurs  665 
Amateur news service, Radiation non-hazards, Why so slow 749 
Safety first, h.f. receivers, examinations  814 

RUMMAGING AROUND by Keith Cadbury 

READERS LETTERS 

SHOP TALK by Dave Barrington 

SPECIAL REPORT 
Denshi-Gakken Kits 
Connoisseur Package Deal 

310, 364, 446, 524, 
582, 658, 745 

494, 599, 666, 730 

34, 92, 144, 236, 287, 333, 426, 
499, 590, 630, 742 

174, 377 
174 
377 

TANTY BEAD by Matthew Reed 

VIDEO REVOLUTION by Adrian Hope 

XMAS BRIGHT IDEAS by E. M. Lyndsell 
XMAS LIGHTS WITHOUT TEARS by T. R. de Vaux-Balbirnie 

SPECIAL SERIES 
20, 82, 180, 208, 276, 
338, 418, 484, 558 

20 
82 
180 
208 
276 
338 
418 
484 
558 

120, 159 
120 
159 

FOR YOUR ENTERTAINMENT by Adrian Hope  17, 85, 213, 
271, 337, 412, 578, 662, 746, 790 

Digital Sound and Curious Sensation  17 
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 

1-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 

STRIPBOARD 
ANTEX SOLDERING COMPETITION 
SCRE WDRIVER 

SPECIAL INSERTS 
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May 1979 

PROFESSOR ERNEST EVERSURE by A. J. Bassett 

Valve amplifier output stages 
1n-circuit valve tester 
Vacuum chamber 
Vacuum chamber experiments 
Electron beam 
Properties of energy beams 
Wah Wah 
Spring line reverb 
Fuzz Circuits 

710, 826 

496 

782 
780 

54, 118, 246, 
302, 381, 450, 525, 597, 673, 818 

54 
118 
246 
302 
381 
450 
525 

597, 673 
818 

SQUARE ONE  26, 88, 145, 222, 283, 378, 4-49, 504, 588, 660, 711 
Resistors and Capacitors  26 
Electrolytic and Tantalum Capacitors  88 
Using Stripboard  145 
Resistor and Capacitor Codes  222 
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 
1-Introduction  720 

TEACH-IN 80 by S. Lewis, B.Sc.  637, 714, 794 
1-Introduction  637 
2-Conductors, insulators and resistors  714 
3-Calculating currents in resistive networks  794 

W ORKSHOP MATTERS by Harry T. Kitchen  374, 441, 512, 
669, 751 

Organising the workshop and component buying  374 
Choosing a Multimeter  441 
Metal Working  512, 669 
Marking out, cutting and bending  751 
Finishing off  822 

AND OFFERS 
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November 1979 
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R ST VALVE MAIL ORDER CO. (EE11) 
CLI MAX HOUSE, FALLSBROOK ROAD, 
LONDON SW16 6D 

SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS 
AA119 
AAY30 
AAY32 
AAZ13 
AAZ15 
AAZI; 
AC107 
AC125 
AC126 
AC127 
AC128 
AC141 
AC141K 
AC142 
AC142K 
AC176 
AC187 
AC188 
AC17 
ACY18 
ACY19 
ACY20 
ACY21 
AC 039 
AD149 
AC1161 
A0162 
AF106 
AF114 
AF115 
AF116 
AF117 
AF139 
AF186 
AF239 
AFZ11 
AFZ12 

12  AS Y.26 
31  ASY27 
48  ASZ15 
21  ASZ16 
39  ASZ17 
31  ASZ20 
69  ASZ21 
23  AU110 
23  AU113 
23  AUY10 
23  BA145 
21  BA148 
40  BA1S4 
23  BA155 
35  BAI56 
23  BA W62 
23  BAX13 
23  BAX16 
09  BC107 
92  BC108 
86  BC109 
110  BA113 
111  BC114 
72  BCI15 
SO  BC116 
52  BC117 
52  BC118 
52  BC125 

BC126 
BC135 

86  BCI36 
116  BC137 
46  13C147 
31  8C148 
52  BC149 
16  EIC157 
16  BC158 

46 
46 
44 
44 
44 
72 
38 
26 
96 
38 
15 
•15 
10 
12 
10 
06 
07 
10 
14 
14 
IS 
14 
IS 
16 
17 
20 
12 
II 
23 
16 
17 
II 
10 
01 
10 
10 
09 

BC159 
BC167 
8C1 70 
BC171 
BC172 
BC173 
BCI77 
BC178 
BC179 
BC182 
BC183 
BC184 
13C212 
BC213 
BC214 
413C237 
BC238 
BC301 
BC303 
BC307 
EIC308 
BC327 
BC328 
BC337 
BC338 
BCY30 
BC VII 
BC 032 
BCY33 
13C034 
BCY39 
BCY40 
BCY42 
BCY43 
BCY58 
BCY70 

12 
14 
13 
12 
12 
14 
17 
16 
Is 
13 
12 
13 
IS 
14 
17 
10 
14 
38 
38 
12 
12 
23 
21 
21 
20 
IS 
IS 
15 
64 
04 
45 
15 
23 
29 
-18 
17 

BCY71  0 20  B8184  29  610126  0 19 
13C072  0 15  8F185  29  B0127  0 17 
BCZ11  1 72  8F194  10  BZX61  0 21 
BI3115  0 52  8F195  10  Series 
B13121  1 50  0F196  12  BZ088  0 15 
1513123  1 50  138197  14  Series 

11  CRS;140 0 59 130124  50  BF200 
E10131  40  88244 80132  44  B8244  3223  RRsS/1364:1 340  el 

8D135  39  B8257  28  GEX66  1 73 
80136  39  8E258  30  GEX541  2 02 
130137  40  88259  37  GJ3M  0 86 
80138  46  8F336  35  GJ5M  0 $s 

as  02 15/3139  49  8F337 34  GM0378 
KS100A  52 1313140  51  138338 

1513144  30  BFS21  SS  MJE340  92 
6113181  26  BF$28  .56  MJE370  15 
80182  36  BFS61  .23  M3E371  71 
80237  44  8E598  23  MJE520 
80238  •I13  BF W10  74  M3E521  63 
BOXIO  .05  BF W11  74  M3E215  44 
1313X32  -34  BFX84  25  MJE305 
80020  -44  88)(85  24  MPF102  35 
BD0110  72  BFX87  24  MPF103  35 
138115  21  88)(138  •24  MPF104  35 
11E152  21  88/50  30  MPF105  39 
138153  23  88051  30  MPSA06  20 
8F154  20  BF052  30  MPSA56  30 
88159  26  BF064  30  MPSUO1  41 
88160  It  BF090  44  MPSUCI6  53 
BF167  20  8SX19  24  MPSU56  56 
23  135020  23 13F173  14E555  52 
13F177  28  BS021  23  NKT401  30 
138178  28  137106  44  NKT403  99 
88179  29  81079/40  17  N86T404  99 
8F180  35  BU205  02  0A5  02 
88181  35  B13206  59  0A7  63 
35  BU208  30 BF182  0A10  74 
88183  29  BY100  52  0A47  II 

0A70 
OA 19 
0A81 
0A85 
0A90 
0A91 
0A95 
0A200 
0A202 
0A211 

35 
35 
35 
35 
09 
09 
09 
10 
10 
15 

0A2200  1 15 
OAZ201  1 15 
OAZ206 1 IS 
OAZ207 1 IS 
0C16  230 
OC20  18 
0C22  2 $t 
0C23  3 16 
0C24  3 45 
0C25  1 OS 
0C26  154 
0C28  230 
0C29  230 
0C35  73 
0C36  73 
0C41  92 
0C42 
0C43  59 
0C44  69 
0C45  63 
0071  63 
0072  63 
0073  IS 
0074  74 
0075  74 
OCRS  63 
OCT/  38 
0C131  74 
0081Z  38 

0C92  0 74 
OCP  0 74 
0084  0 74 
0C122  1 73 
0C123  2 02 
0C139  2 59 
OC140  3 16 
0C141  3 74 
0C170  1 IS 
0C171  1 15 
0C200  1 73 
0C201  2 02 
0C202  292 
0C203  252 
0C204  28$ 
0C205  2 88 
0C206  2 8$ 
0C207  2 02 
OCP71  1 44 
ORP12  1 IS 
R2008/3  202 
85009  2 59 
R201013  2 02 
TIC44  0 33 
T1C2280 1 31 
T11.209 
T1P29A 
TI P30* 
TI P31 A 
T1P32A 
T1P33A 
T1P34A 
T1 P41 A 
T1P42A 
TI P2955 
11P3055 
71543 
Z$140 
ZS170 
ZSI78 

23 
47 
48 
51 
SS 
79 
84 
72 
81 
77 
64 
52 
29 
24 
62 

ZS271 
ZS278 
ITX107 
ZTX108 
ZTX109 
ZTX300 
ZTX301 
ZTX302 
ZTX303 
Z10304 
ZTX311 
ZTX314 
ZTX500 
ZTX501 
ZTX502 
ZTX503 
ZTX504 
ZTX531 
ZTX5S0 
114914 
1 N916 
1144001 
1144002 
1144003 
1N4004 
1144005 
1144000 
1144007 
1144009 
1144148 
1145400 
1145401 
1544 
15920 
15921 
26301 
26302 
26306 
2N404 
214696 

26 
65 
13 
12 
14 
14 
15 
17 
20 
22 
14 
23 
15 
16 
19 
20 
23 
23 
18 
06 
08 
07 
07 
08 
08 
09 
09 
10 
07 
07 
15 
15 
05 
08 
011 
IS 
15 
27 
IS 
29 

214697 
214698 
214705 
214706 
214708 
2N930 
2141131 
2141132 
2141302 
2141303 
2141304 
2148305 
2/41306 
7141307 
2141308 
2141309 
2141613 
2141676 
2141893 
2142147 
2142848 
2142218 
2N2219 
2142220 
2142221 
2142222 
2142223 
ON 2368 
2142369A 
2142484 
2142646 
2142904 
2142905 
2142906 
7142907 
7N2924 
2N2925 
2142926 
2143053 
2143054 

29 
35 
38 
•17 
23 
36 
30 
30 
40 
40 
52 
52 
58 
58 
63 
63 
29 
73 
29 
02 
99 
29 
28 
21 
21 
21 
14 
20 
21 
23 
63 
29 
29 
24 
24 
24 
25 
16 
29 
5' 

2143055 
• 2113440 
2143441 
2143442 

2143674 
243702 
2143703 
2143704 
2143705 
2143706 
2143707 
2143708 
2N3709 
2143710 
2143711 
2N3771 
2N3772 
2143773 
2143819 
2143820 
7143823 
2843866 
2N3904 
7143905 
2N3906 
2144058 
2844059 
2144060 
2144061 
2144062 
2144124 
2144126 
2844206 

81 
60 
92 
26 

73 
13 
15 
15 
15 
15 
15 
12 
15 
12 
12 
02 
30 
45 
41 
52 
63 
13 
15 
Is 
15 
10 
12 
14 
14 
15 
17 
17 
23 

2N42N  0 25 
2844280  0 28 
2N5457  0 45 
2N5458  040 
2N5459  0 49 

VALVES 
AZ31  1 26  ECC83  III 
CBL31  2 3.  ECCN  13$ 
C133  036  ECC85  1 33 
C031  1 15  ECC88  2 07 
OA891  5 42  ECC91  1 72 
0A898  1 12  ECC189  1 00 
0891  11-44  ECF80  1 24 
0F96  1-1S  ECF82  1 31 
01691  1-21  ECH35  2.30 
06112  1-44  ECH42  1 32 
0K0e  9.24  ECH81  1 38 
0192  1•26  ECH83  1 44 
0194  1-25  ECH84  I 47 
O6.98  9-25  ECL82  1-15 
0086/7  4-73  EC M  1•77 
130802  I N  ECL86  -34 
E80CC  9•27  EF37A  4-02 
EASON 1 31  EF30  2-16 
EA842  1 44  1840  1.32 
EAF801  2-82  EF41  1.21 
E841  2-311  8842  2-34 
1E91  1.21  8850  I 73 
E8C33  2-02  ERN  0 $2 
68C41  1-44  E883  2 02 
E8C81  1.24  1235  0 92 
E8C90  0-97  EFS6  1 74 
E88130  11-55  EF89  1 84 
EBRO  1-44  E891  2 07 
68E89  S.87  E892  6 03 
EEI131  2.16  (FIN  1 44 
ECC40  1-44  EF183  0 92 
ECC81  141  E8184  0 96 
ECC82  0-112  EH90  1 61 

$1.32  173 
$1.33  402 
EL34  253 
(Thorn) 
EL34  257 
Mullard 
86.41  144 
6142  2 91 
8181  1 23 
6184  1 15 
86.86  244 
EL91  7-44 
1165  1 51 
81360  32 
EM34  5-75 
EM80  131 
EM81  1 IS 
6M84  115 
EM85  144 
EM87  1-73 
(1991  2 94 
EYS1  2 02 
EY86  0- N 
EZ40  144 
EZ41  144 
EZ80  I N 
6281  11 
8250  1 35 
G232  1-44 
6233  4- N 
GZ34  21$ 
KT61  4 92 
KT66  7-II 
6T88  0-24 
KT W61  2 42 
KT W62  2-12 

KT W6J  2 02 
8111114  1 73 
1478  10 35 
0A2  1 78 
0132  144 
OC.3  224 
003  221 
OZ4  184 
PC86  151 
PC118  61 
PC97  se 
PC900  38 
PCCII4  IS 
PCC.$8  9 30 
PCC89  N 
PCC1119  11 
PCF80  I IS 
PCF82  15 
PCF86  84 
PCF87  1-54 
PCF200  2-92 
PCF201  2-45 
PCF801  1-84 
PC F802  1 12 
PCF805  I 84 
PCF806  1-54 
PCF1108  1 $4 
PCL82  I IS 
PCL83  152 

15 
PCL85  24 
PCL86  104 
PCL805/85 

24 
PD500  424 
PFL200  47 

PL36  1-34 
PL81  1-38 
PL81A  1 2$ 
P122  1•311 
PL83  255 
0184  124 
PL504/5001 111 
P1508  2 87 
01509  3 45 
P1519  3 73 
P1201  1 27 
PL802  3 40 
P033  092 
PY81  0 81 
0082  1 01 
PY83  207 
0088  101 
P0500A  2 07 
PY800  0 97 
P0801  607 
OQV02-613 II 
Ci0V03-105•44 
QC/V03-20A 

20 13 
00V06-40A 

44 25 
R17  1 89 
R19  se 
620  104 
U18-20  2 U 
025  -23 
U29  104 
UABC80 1 44 
UAF42  1 44 
1.1841  -44 
Ul5C41  1 73 

08888 
UCC84 
UCC85 
UCF N 
UCH42 
UCH8I 
UCL82 
UCL83 
UF41 
UF80 
UF85 
0888 
0141 
0134 
UM80 
UY4I 
UY85 
2803U 
1B3GT 
1R5 
155 
174 
OASIS  1 
2021 
3A5 
3CX100A 

2 06 
3S4  21 
4CO2508 2111 53 
5R4GY  2•311 
5U4G  435 
50468  2.611 
Sti4G  I 75 
SY3GT  0.94 
523  172 
SZ4G  1 75 

vssIst.csur:s
::::.7.txtunu
ms 

524GT  I 75 
6-30L2  176 
8A137  1 73 
sAd  i 61 
6AF4A  8 94 
SAG7  230 
6AH6  552 
OAKS  3 14 
6AK6  2 81 
6ALS  1 01 
6AM4  2 65 
6AMS  4 43 
6AM6  2 07 
8AN5  6 12 
8AN8A  390 
6A05  1 10 
GARS  1 114 
6AS6  6 42 
6AS7GA 7 76 
6AT6  O N 
6AU5G7 4 81 
6AU6  I 24 
6AV5GA 4 35 
6AV6  I N 
6AX5GT 3 57 
687  1•73 
688  2-42 
68A6  1-13 
68A7  S•1111 
6BA8A  4-21 
5I3C4  4-27 
68E6  1-24 
6BH6  1-75 
6836  1-24 
68144  4-84 
6816  97-25 
6BL7GT 4 44 

68146  1 89 
111307A  4 14 
N M  460 
6868  2 02 
68S7  401 
6B W6  4 60 
68 W7  1 75 
68X7GT 5 79 
68Z6  2 62 
6C4  101 
6CB6A  2 86 
6CDISGA S 64 
6CG7  2 55 
6C116  743 
6C113  4•12 
6C W4  033 
602  161 
601(6  2 59 
60068  4 49 
6EA8  3 31 
68138  2 44 
66 W6  1 73 
686  282 
15F23  1 44 
8F28  133 
411214  121 
6H3N  121 
6/46  1 73 
634  610 
538  621 
537  9•114 
6K4N  1.44 
6K6GT  1 SO 
6147  173 
$60  202 
6606  704 
SLOG  26$ 

6L6GA 
1316GT 
6L6GC 
617 
6142P 
8N3P 
6N7 
6P25 
607 
667 
6SA7 
8SC7 
ESF7 
6SH7 
6537 
6S1(7 
8SL7COT 
6S14G7 
6507 
13SR7 
6SS7 
6U5G 
600 
6084 
6V6GT 
6X4 
6X5GT 
757 
7C5 
7C6 
7H7 
767 
7S7 
7Y4 
724 
12AT6 
12AT7 

73 
24 
24 
30 
21 
21 
73 
14 
53 
07 
67 
73 
84 
73 
94 
50 
01 
94 
SO 
73 
07 
/0 
92 
24 
$4 
38 
97 
94 
02 
44 
30 
73 
52 
84 
13 
38 
01 

12AU8  2 93 
12AU7  0 83 
12AV6  2 30 
12AV7  3-N 
12AX7  1 01 
12AV7  5 24 
1284A  3 54 
128A6  2 42 
128(6  2-55 
12BH7  1-29 
12807  3 01 
12E1  $ 17 
19H4  24 75 
30C15  1 54 
30C17  1 84 
30C18  1 84 
30E5  153 
308L112  I 24 
308L12  2 07 
30FL14  I $4 
3011  115 
30115  2 07 
301.17  2 07 
3004  104 
30019  13$ 
30PL1  152 
300113  2 07 
300114  1113 
30PL15  2 07 
35 W4  5 59 
SOCS  061 
85A2  2 19 
90AG  085 
90AV  9 IS 
90C1  224 
90CG  15 73 
90CV  15 34 

92AG 
92AV 
9SA1 
15082 
15083 
150C2 
150C4 
211 
723AB  4 
807 
2111A 
812A 
813  3 
833A  II 
868A 
872A 
931A  I 
2050 
5642 
5654 
5651 
5670 
5814A 
6080 
15146A 
814613 
6159 
6973 
7586  1 
7587  2 
7868 
8068 
8136 
4CX 250B 

15 
15 
98 
76 
04 
73 
19 
90 
25 
as 
71 
60 
00 
25 
111 
111 
OS 
II 
IS 
05 
07 
29 
II 
SS 
89 
42 
II 
05 
os 
54 
53 
33 
81 
75 

Tested 
en equipment 

INTERGRATED CIRCUITS 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 

18 
18 
19 
13 
20 
It 
46 
46 
23 
23 

7410 
7412 
7413 
7416 
7417 
7420 
7422 
7423 
7425 
7427 

18 
30 
37 
37 
37 
26 
23 
37 
35 
35 

7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441AN 
7442 
7447AN 

49 
20 
35 
41 
37 
37 
21 
97 
$3 
04 

7450 
7451 
7453 
7454 
7480 
7470 
7472 
7473 
7474 
7475 
7478 
7480 
7442 

21 
21 
21 
21 
21 
40 
as 
41 
se 
62 
44 
63 
86 

7483 
7484 
7486 
7490 
7491 
7492 
7493 
7494 
7495 
7498 
7497 
74100 
74107 

94 
15 
40 
60 
92 
69 
69 
92 
03 
92 
45 
73 
52 

74109 
74110 
74111 
74116 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74126 
74128 

81 
St 
21 
02 
15 
73 
95 
44 
69 
15 
63 
63 
69 

74132  11-81  74158  0 97 
74136  0.63  74157  0 S6 
74141  1.12  74159  2 42 
74142  2-65  74170  2 45 
74143  2•48  74172  5 06 
74144  2 88  74173  1 41 
74145  1 04  74174  I 73 
74147  2 30  74175  I 04 
74148  2 02  74176  1 29 
74150  I 44  74178  I 44 
74151  0.97  74179  I 44 
74154  2 02  74180  I 32 
74155  0 27  74190  I 73 

74191  1 73 
74192  I SS 
74193  I SS 
7094  I ss 
74195  1 15 
74196  1 38 
74197  1 26 
74198  2 59 
74199  2 59 
7608314  2 02 
LM3091(  1 73 
TAAS70 2 SS 
TAA630S 4 02 

TAA700 4 Si 
TBA48002 12 
TBA520Q  $3 
T5A530  2 29 
TBA 5400 2 65 
TBA5500 3 70 
T8A560C 3 70 
TBA673  2 St 
TBA700 1 75 
T5A7200 2 $S 
15A7500 2 31 
TBA800 1 32 
TBA920  3 34 

T8A9200 3 34 
TBA990173 34 
TCA270(33 34 
TCA780A1 59 

BASES  CRT'S 
BIG unskirted 
BIG skirted 
B9A unskirted 
B9A skirted 
NUVISTOR 
Int Octal 
Loctal 
8 pin OIL 
14 pin OIL 
16 pin OIL 

Valve screening 
cans all si,es 0 35 

17  1CP31 
35 ' 2A01• 
17  21301. 
35  3801 
86  30P1 
29  3EGI* 
63  3FP7 
17  3GP1 
17  3.1P1. 
20 

3,107* 
3601* 
3RPI• 
3WP1• 

33.611 
71 

1 30 

75 
68 
so 
00 
20 
20 

1 54 
1 25 
4 25 
2 00 

SADP1  44 23 
SBP1'•  11 50 
5CP1•  11 115 
5CP1A  46 N 
ISFPI5A  17-25 
SUP7  16.16 
D67-5  71 
1367-32  41-40 
0113-01  3$- U 
0117-11  7$- N 
VCR97•  13- N 
VCR138•  11 SO 
VCRI38A•  14-35 
VCR139A•  9 20 
VCR517A•  11 50 

VCR51713. 11-511 
VCR517C. 11-58 

Tube Bases 
Surplus P.O.A. 

Mu-Metal Screens 
3.45 

REFERENCE BOOKS 
BPI  First Book of Transistor Equivalents A Substitutes 
802  Handbook of Radio. TV and Industrial& Transmitting Tube and Vain. Equivalents 
807  Radio and Electronic Colour Codes • Data Chart 
BP11 Practical Transistor Novelty Circuits 
BPI! Second Book of Transistor Equivalent a Substitutes 
8P40 Digital 1.C. Equivalents 1, Pin Connections 
BP41 Linear I.C. Equivalents A Pin Connections 
201  Practical Transistorised Novelties for Hi-Fl Enthusiasts 
202  Handbook of integrated Circuits (I.C.'s) Equivalents A Substitutes 
211  First Book of Diode Characteristics Equivalents a Substitutes 
227  Beginners Guide to building Electronic Projects 
228  Essential Theory for the Electronics Hobbyist 

Many more available-send S.A.E. for list 
Postage & Packing - 1 book 18ci + So each additional 

60 
60 
25 
40 
is 
so 
75 
35 
SO 

25 
25 

Terms of business: CWO. postage and packing valves and semiconductors 30p per order. CRT's Cl 00. Price ruling at 
tim• of despatch. Account facilities available to approved companies with minimu m order charge £10. Carriage and 
packing El on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. 
QUOTATIONS FOR ANY TYPE NOT LISTED SAE. ALL PRICES INCLUDE VAT, 
OPEN TO CALLERS MONDAY-FRIDAY 9am-5pm. CLOSED SATURDAY 
PRICES CORRECT W HEN GOING TO PRESS 

Telephone  01-677  2424 

Telex 946708 

E. & O.E. 
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TUAC 

• 
HERE ARE 
JUST A FE W 
OF THE 1000 REASONS 
which makes the Starchaser 4000 the finest 4 channel lighting 
unit available anywhere. *4 channels 750W each *over 1000 
different sequence patterns and effects *3 alternative sound 
triggers *A.G.C. *simulated strobing *zero reference triac firing 
*superb TUAC quality and reliability £99.00 inc. VAT. 
Move into the 80's today by sending for further details to: TUAC 
Ltd., 119 Charlmont Road, S.W.17. Tel: 01-672 3137/9080. 

TRANSISTOR UNIVERSAL 
AMPLIFICATION CO LTD 
PHONE 01-672 3137/672 9080 
MANUFACTURERS OF QUALITY 
AMPLIFICATION AND LIGHTING 
CONTROL SYSTE MS 

TUAC Main Distributors 
(Callers Only) 

Al Music, 88 Oxford t-o reel, Manchester (Tel: 236 
0340). Cookies Disco Centre,  126/128 West 
Street, Crewe (Tel: 47391. Electra Centre, 58 
Lancaster Road. Preston (Tel: 58488). Electrosure. 
Fore Street. Exeter (Tel: 566871. Garland Bros.. 
Deptford Broadway. London (Tel: 01-692 4412). 
George Matthews, 85/87 Hurst Street, Birmingham 
(Tel: 622 1941). Luton Disco Centre. 88 Wellington 
Street, Luton (Tel: 411733). Memhouse, 82 St. 
Mary Street. Southampton (Tel: 280281. Sa)coglen, 
43 Borough Road. Middlesborough (Tel: 242851). 
Socodi, 9 The Friars. Canterbury (Tel: 609481. 
Session Music. 163 Mitcham Road, Tooting, Lon-
don (01-672 34131 Mon-Sat 10am to 5.30pm. 
Closed Wed. 

SUPPLIERS TO N. M. GOVT. DEPTS. M ANUFACTURED AND ASSE MBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED 

SEND NO W FOR OUR FREE 28 PAGE ILLUSTRATED CATALOGUE. SEND STA MP PLEASE 

Electronics 
Make a job •%. or hobby•-•of it 
The opportunities in electronics, today, and for the future 
are limitless - thrciughout 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.I.Y. courses - courses for City and Guild exams, 
the Radio Amateur Licence and also training for the new 
Computer Technology. We specialise only in electronics and 
have over 40 years of experience in the subject. - Details sent without any obligation from . . . 

• • • • • 

B,ochure without obligat'on to 

British National Radio & Electronic School 
P.O. Box 156, Je,sev, Chailpr, 

\AME   

..)DRESS   

EEB/1/80 Block caps please 

1 
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Hand held 

COMPUTER GAMES 

We have selected the best available 
It's you against the co mputer! 

GRANDSTAND 4-in-1 
Calculator/Auto Race/Code 
Breaker (as Mastermind)/ 
Blackjack. 
Convenience—skill — 
brainpower—luck 
£22 50 

UFO M ASTER BLASTER STATION 
More sophisticated than Destroyer. Guide 
missiles to destroy UFO's which may change 
course or disappear! 

£22 50 

A MAZE-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. 

£14 • 75 

DIGITS (As Mastermind) 
Deduce four random numbers 

£13.95 

MICROPROCESSORS 
FAIRCHILD GRANDSTAND 

Video Entertain ment Co mputer 
£74.95 

19 plug-in pre-progranuned memory cart-
ridges now available.  Each £12•50 

FROM CASIO - THE NEXT STEP FORWARD IN TIME 
Casio's new Lithiu m battery lasting 5 y 

Have a fabulous time this 

From CASIO's New Collection we present 
some of the most sophisticated executive 
watches available today. 

ears, totally eclipses most Solar watches 

Christmas—from TEMPUS 

S  ii I 
With non-volatile memory 

0 ° C :IpCC.'1 
0 ° —  0 

0  0 0 —r-3  
0 °  O W 

0 13  0 
s‘ 

0 M001:, 
07..e.BOT.• 

CASIO FX-2600 
Ultra sli m -
5/32 inch 
6 + 2 digits L C Display. 
43 sci functions. Auto 
power off with memory 
retention.  6 level ( ). 
SD, 12 to P. P to R, Eng., 
FIX, SC1,  RND and 
Random number keys. 
5/32 x 2i x 
£19 95 

CASIO FX-3200 
10 digit version. 

£21.95 

CASIO FX-310 
Similar to FX-2600 but 
50 sci funct. I x 2i x 51 

07•95 

CASIO FX-510 
10 digit version. 

£19.95 

ALARM CHRONOGRAPHS 

Displaying hours, minutes, seconds, date, 
am/pm; or hours, minutes, alpha day, date, 
am/pm. With automatic 28, 30, 31 day 
calendar. 

t33QS-27B 

4 YEAR BATTERY. 

1/10 second chrono to 
12 hrs., measuring net, 
lap and 1st & 2nd place 
times. 24 hour alarm. 
Hourly chimes. Backlight. 
Mineral glass. Stainless steel 
encased, Water resistant 
to 66 feet. 
(£31-95) 

£27.95 

Displaying hours,  minutes,  seconds  with 
day, date, month and year automatic calendar. 

81QS-33B 
(Available soon) 

5 YEAR BATTERY 
Chrome plated case 
WR to 66 feet 
(£31•95) 

£27 . 95 

1/100 second chrono 
to 7 hours. 
Net, lap and 1st 
& 2nd place. 
Selectable 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 experience 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,  even  replacement 
plastic glasses! 
Compare this with Casio, Citizen and Seiko, 
whose failure rate is typically under 1%, 
Casio's service time of 2-3 weeks and com-
prehensive stock of spares and we ask you: 

ISN'T IT WORTH PAYING A LITTLE 
MORE FOR QUALITY AND 
RELIABILITY? 

Fully guaranteed 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. 

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 1st, 2nd place times 
from 1/100 second to 7 hours. Backlight 
Mineral glass face. Guaranteed water re-
sistant to 66 or 100 feet. 

NE W M ODEL 
95QS -32B 

4 YEAR BATTERY 

Superbly styled brass 
case heavily chrome 
plated. Water Resistant 
to 66 feet. 
(RRP £27.95) 

i23 • 95 
95QS-31B (left) 

4 YR BATTERY 
S/Steel jacket 
WR to 66 feet 
(£27. 95) 

r23 • 95 

95CS-31B 
(right) 

5 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 1st and 2nd 
place times. Backlight. 
Resin case/strap. Mineral 
glass. WR to 66 feet. 
Silver oxide battery. 
(£17•95) 

£15 95 

F-8C Ti me/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 M ODELS (Others available) 

Hours, mins, 10 seconds, am/pm. Automatic 
calendar.  Stainless  steel,  mineral  glass, 
WR to 100 feet. 

' £26.50 —£31.95  £37.25 

Price includes VAT, P&P. Send your  TE mpus  
Dept. EE, Beaumont Centre, 164-167 East 

cheque, P.O. or phone your ACCESS or 
Rd., Cambridge CBI 1DB. Tel. 0223 312866 

B'CARD number to:— 
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KITS FOR SOUND EFFECTS AND OTHER PROJECTS 

P.E. GUITAR EFFECTS PEDAL 
Modulates the attack, decay and filter characteristics of a 
signal from most audio sources, producing 8 different switch-
able effects that can be further modified by manual controls. 
Basic parts with foot switches  KIT 42-1  £5 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  El 57 
PCB & layout chart  PCB 56A  £1 78 
Text photocopy  68 

GUITAR FREQUENCY DOUBLER 
A slightly modified and extended version of the P.E. unit. 
Set of basic components, PCB & chart  KIT 74-1  £4.07 
Text photocopy  SI 

P.E. GUITAR SUSTAIN 
Maintains the natural attack whilst extending note duration. 
Basic comps, foot switches. PCB & chart  KIT 75-1 £5-64 
Basic comps, panel switches. PCB S chart KIT 75-2 £4 08 
Text photocopy  38 

P.E. W AH- WAH UNIT 
Can be controlled manually or by integral automatic control. 
Set of basic components, PCB & chart KIT 51-1  £3 49 

P.E. AUTO- WAH UNIT 
Automatically Wah or Swell sounds with each note played. 
Basic comps, foot switches, PCB & chart  KIT 58-1 £0 43 
Basic comps, panel switches. PCB & chart KIT 58-2 £5 31 
Text photocopy  -511 

P,E. THREE-CHANNEL SOUND-TO-LIGHT 
A simple sound-to-light controller. 
Set of basic components, PCB & chart  KIT 52-1  £14 16 
Text photocopy  24 

PHONOSON ICS 
DEPT EE9D, 22 HIGH STREET, 
SIDCUP, KENT DAI4 6EH 

MAIL ORDER SUPPLIERS OF QUALITY PRINTED 
CIRCUIT BOARDS, KITS AND COMPONENTS TO 
A W ORLD- WIDE MARKET. 

P.E. PHASER 
An automatic 6-stage phasing unit with integraloscillator. 
Set at basic comps, PCB & chart  KIT 88-1  £10 14 
Text photocopy  68 

ELECKOR PHASING & VIBRATO UNIT 
Includes manual and automatic control 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 & layout chart  KIT 70A  £2 -56 
Text photocopy  67 

P.E. PHASING UNIT 
A simple but effective manually controlled phasing unit. 
Set of basic comps PCB & chart KIT 25-1  £3 52 
Text photocopy  28 

P.E. S WITCHED TONE TREBLE BOOST 
Provides switched selection of 4 preset tonal responses 
Set of basic components, PCB & chart  KIT 89-1  £3 82 
Text photocopy  7$ 

P.E. SMOOTH FUZZ 
Set of basic components, PCB & chart  KIT 91-1  £5 01 

TREMELO UNIT 
A slightly modified version of the simple P.E. unit. 
Set of basic components, PCB & chart  KIT 54-1  £3 23 

WIND & RAIN EFFECTS UNIT 
A slightly modified version of the original P.E. unit. 
Set of basic components, PCB & chart  KIT 28-1  ES 68 
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  £4 20 

P.E. TUNING FORK 
Produces 84 switch-selected frequency-accurate tones with 
an LED monitor clearly displaying beat-note adjustments. 
Set of basic comps, PCB & chart  KIT 46-1  £16•42 
Power Supply comps, PCB & chart  KIT 46-2  LC 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 46 is not required. 
Bet photocopya:iccomps, PCB & chart, but cod sw.KIT 69-1  £8.19 
T  

58 
P.E. DYNA MIC 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 1hlz to 99KHz with 1Hz sampling rate. 
Readout does not count visibly or flicker due to blanking. 
Set of basic components  KIT 79-1  £21•45 
PCBea  t p( ahs. tpoucbol pi sy h e d )  PCB 79A  £3 33 
T   78 

TAPE NOISE LI MITER 
Effectively reduces tape-record.rg hiss. 
Set of basic components, PCB & chart  KKIIT 6673  £4 13 2 
Power Supply camp,, PCB es chart camp,,  
Text photocopy  £5 1 

P.E. DISCOSTROBE 
4-channel sound•to-light controller also giving sequential, 
random or strobe modes of control. 
Set of basic components  KIT 57-1  E.20 • IMP 
PCB & layout chart PCB 57A  £3•79 
Text photocopy   .78 

MANY MORE KITS 
for synthesisers, Rhythm Generators, Electronic Pianos and 
other projects, big, small, simple or complex, are available, 
plus a range of keyboards, separate components and acces-
sories. Details in our lists. 

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

ADD: POST & HANDLING 
U.K. orders; under £5 add 28p, under £20 
add Sip, over £20 add 75p. Recommended 
Insurances against postal  mishaps: add 

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

ADD 15"., VAT 
(or current rate of 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 free list giving 
fuller details of our goods. Europe send 25p, 
other countries send 50p, or equivalent in 
international reply coupons 

TERMS:  C. W.O.,  MAIL  ORDER  OR 
COLLECTION  BY  APPOINTMENT 

(TEL: 01-302 6114) 

11101 III•ACLAITAAD 
VISA 

AIN. RICO,' 

t SS 

Be an 
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. 

Courses in 

C & G Elect. Technicians 
C & G Elect. Installations 

Telecomms. Technicians Exams 
Television Servicing 

Radio Maint. & Repairs (SIFT) 
Pratt. Radio & Electronics 

Plus over 60 other 
home study courses. 

POST COUPON FOR FREE 44 PAGE GUIDE 
BRITISH INSTTIVFE OF 

ENGINEERING TECHNOLOGY  I 
Aldermaston Court, Dept. TEES° Reading RG7 4PF. 

NAME (Block capitals please)    

ADDRESS   

  POSTCODE  

Other Subjects   

LAccredited by CACC 
MI IN MI NM  NI In NO MI In 

AGE   

AT BREADBOARD '79 
11 N  PRESENT 

THE BIGGEST RANGE 
OF MULTI METERS 

and the new 
AMAZING 
MINI 20 

a complete pocket 

multimeter at 
only £27.37 incl VAT 

obi 20  - 

1 

PLUS M ANY OTHER INCREDIBLE BARGAINS!! 

SEE YOU AT STAND C8 

For details of this an other exciting Alcon instruments please write or 
phone: 

<ALMON Instru ments Ltd. 

834 

Member of ABCC 
Ell Ell MI MN In IN 

,9 MULBERRY WALK • LONDON SW3 6DZ • TEL 01.352 1897 -TELEX 918867 
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7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG 
Telephone: HASTINGS (0424) 436004 UK108 

MICROTRANSMITTER 
F.M. 

This simple and efficient trans-

LOGIC CIRCUIT 

UK567  411 11 1[1 0 p  1  amongst  which:  as  a radio microphone,  baby  alarm  etc. 
The range is approx. 300 metres 

miner has many diverse uses, 

•  I 

TEST PROBE  Ts rinaensis9to2rs 

£10 05 inc. VAT. Post 
Dia. --25mm 100mm  Not  licenceable 

& packing 6013 

Price E5•57 inc. VAT. P & P 50P  export only  in  the  UK 

13. C32508rn-,B, -2 N 708 

lib  max. Complete with high sensi-
tivity dynamic microphone and 

A very handy device for checking  "K I III H L  telescopic •ntenna. Supply  9V D.C. 
the state of Logic Circuits. red &  Frequency range  88-104MHZ 

Under Load Current-SO M/A  ELECTRONIC KITS . 

green state Indicators.  •  LTD  60 
Power supply - 5 V.O.C. 
0/C Current -10 M/A  Weight  130GM 

UK406 
PORTABLE 

SIGNAL TRACER 
This is a very useful Instru-
ment  for  tracing  faults  In 
radio's. television's & audio 
amplifier's. This device has a 
R.F. Probe it low frequency 
input. 
Frequency range  100HZ 
500MHZ 
R. F. Probe Sensitivity  10mV 
A. F. Sensitivity  3mV-3V 
Transistors  2 • BC209-B 
Integrated Circuit = TAA611 
Diode  AAI19 
FEY  2N3819 
Powered from Internal 9V D.C. 
battery 
£25 62 inc. VAT. Post & packing 
75p. 

UK677 
VARIABLE 

STABILIZED PO WER 
SUPPLY 

0-20V D.C. at 2 5 amps 
With current limiting control 
Short circuit proof 
Metering for voltage & current 
Mains  Voltage  11S-220-250V 
AC 50-60HZ 
Load Regulation  0 15% 
Max Ripple < 1mV 
Translators  2N3055-13D138-
BC160-BC307B 
Diodes - 5  IN5401 
2snor Diodes - BZY88 C8V2 
Integrated Circuit  L5723-C 
Di mensions  235  90  190rnm 
1E44.54 inc. VAT. Post 6 packing 
£1 00 

UK562 
TRANSISTOR & 
DIODE TESTER 

This handy device allows a quick 
and easily read check of the con-
dition of diodes and NPN & PNP 
transistors. 
Powered  by  internal  4 5V 
battery 
Base current-- 10-100 UA 
Parameter measured -B (Beta) 
Dimensions • -85 n 145  55mm 
Price £17.16 inc. VAT. P & P 75p 

UKZ33 
AUTOMOBILE 
ANTENNA 
AMPLIFIER 

This unit very much ince sssss 
the sensitivity of any car radio 
and improves stereo reception 
on VHF. It also compensates 
for mismatching due to extra 
capacitance in a long antenna 
cable. 
Supply 12V D.C. negative F. 3rth 
Gain  L. W. - 11-12db M. W. 
S. W.  15-18db VHF  88-
108MHZ 14-15dB 
Current Drain  6mA 
Transistor BF273 
Kit £11 47 inc. VAT 
Wired & tested £7.38 inc. VAT. 
Post a packing 50p. 

U K232 
AM-FM ANTENNA 

AMPLIFIER 
This unit increases the se , 
sitivity of any radio over a 
wide  range  of  frequencies. 
Including amplitude and fre-
quency modulation broadcast. 
In a simple and economical 
way using a co mpact unit that 
is easy to install. 
Supply 120 D.C. 
Gain  AM (LM/M W/S W) 25dB 
FM 88-108 MHZ 75 ohm 15d5 
Current Drain - OmA 
Transistor BF273 
K,t E5. GI inc. VAT. 
Wired & tested £6.9411 inc. VAT. 
Post & packing 505. 

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 . . . 

A twist of the clamping control nut and the 
Board is held securely. The jaws can then be 
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 reduce 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. 

Please supply  Minibench  @ £12.95 each 

Flexible Arms with clips   @ f 3.75 each 

.Flexible Arms with Lens   @  5.25 each 

Postage and Packing  1.00 

Cheque/Postal Order enclosed for   

POST COUPON TODAY TO— 

Messrs. ABSONGLEN LIMITED, THE FORGE. 

STAPLOW COTTAGE, STAPLOW, 

LEDBURY, HEREFORDSHIRE HR8 1NP 

THE MINIBENCH* 

, 

- 

o Trade Marl( Patent Applied For 

Name   

Address   

  Postal Code   
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Simply ahead . . 
ILPS NEW GENERATION OF HIGH 

I.L.P. modular units comprise 
five power amplifiers, 
pre-amp which is 
compatible with the 
whole range, and the 
necessary power 
supply units. The 
amplifiers are housed 
and sealed within 
heatsinks all of which 
will stand up to 
prolonged working 
under maximum 
operating conditions. 

With I.L.P. performance standards and 
quality already so well established, 
any advances in I.L.P. design are 

bound to be of outstanding importance 
— and this is exactly what we 

have achieved in our new 
generation of modular 

units. I.L.P. professional 
design principles remain 

— the completely 
adequate heatsinks, 

protected sealed circuitry, 
rugged construction 

and excellent performance. 
These have stood the 
test of time far longer 

than normally 
expected from 

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. 

I.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 I.L.P. amplifiers and P.S.U.'s. It is 
contained within a single pack 50 x 
40 x 15 mm. and provides multi-
function equalisation for Magnetic/ 
Ceramic/Tuner/Mic and Aux (Tape) 
inputs, all with high overload margirrs. 
Active tone control circuits; 500 mV 
out.  Distortion  at  1KHz -0.01%. 
Special strips are provided for connec-
ting  external  pots  and switching 
systems  as  required.  Two  HY5's 
connect easily in stereo. With easy to 
follow instructions. 

£4.64 + 74p VAT 

THE POWER AMPLIFIERS 
11,0• 

0-06i 

F 1KHz 
LOAD. &LON ALL 
EXCEPT Fiy400AT4rL 

START OF RIME / 
FORM CLIPPING / 

— I / 

Model 
Output 
Power 

R.M.S.S' 

Dis- 
tortion 
Typical 
at 1KHz 

Minimum 
Signal/ 
Noise 
Ratio 

Power 

 upply 
Voltage 

Size 
in mm 

Weight 
in gms 

Price + 
V.A.T. 

HY30 15 W 
into 8 1-2 

0.02% 80dB -20 -0- +20 105x50x25 155 £6.34 
+ 95r , 

HY50 30 W 
into 8 S2 

0.02% 90dB -25 -0- +25 105x50x25 155 £7.24 
+ £1 09 

HY120 60 W 
into 8 1-2 

0.01% 100dB -35 -0- +35 114x50x85 575 £15.20 
4' £2 28 

HY200 120 W 
into 8 S2 

0.01% 100dB -45 -0- +45 114x50x85 575 £18.44 
+ f2 77 

HY400 240 W 
into 4 S2 

0.01% 100d8 -45 -0- +45 114x 100x85 1.15Kg £27.68 
+ £4 15 

Load impedance - all model 4 - 16 12 
Input sensitivity - all models 500 mV 
Input impedance - all model 1.00 K 
Frequency response - all models 10Hz 45KH7 - 3dB 

THE POWER SUPPLY UNITS 

I.L.P. Power Supply Units are de-
signed specifically for use with 
our power amplifiers and are in 
two basic forms—one with circuit 
panel mounted on conventionally 
styled  transformer the  other 
with toroidal transformer having 
half the weight and height of its 
conventional laminated types. 

PSU 36 
PSU 50 
PSU 70 

for 1 or 2 HY30's  £8.10 + Et 22 VAT 
for 1 or 2 HY50's  £8.10 + E 1.22 VAT 
with toroidal transformer for 1 or 
2 HY120's  £13.61 + £2.04 VAT 

PSU 90  with toroidal transformer for 
1 HY200  £13.61 + £2 04 VAT 

PSU180  with toroidal transformer for 
1 HY400 or 2 x HY200 

£23.02 + £3.45 VAT 
PSU 30  ± 15V at 100ma to drive up to 

five HY5 pre-amps  £4.50 + 68p VAT 

ALL U.K. ORDERS DESPATCHED POST PAID 
HOW TO ORDER, USING FREEPOST SYSTEM 
Simply fill in order coupon with payment or 
credit card instructions. Post to address as 
below but do not stamp envelope - we pay 
Postage on all letters sent to us by readers of 
this journal. 0  

ELECTR O NIC S LT D.. 
FREEPOST 3 Graham Bell House, Roper Close, 
Canterbury, Kent CT2 7EP. 
Telephone (0227) 54778  Telex 905780 

NO QUIBBLE 
5 YEAR GUARANTEE 

7-DAY DESPATCH ON 
ALL ORDERS 

BUILT-IN PROTECTIVE 
CIRCUITRY 

BRITISH DESIGN AND 
MANUFACTURE 

FREEPOST SERVICE 
— see below 

Please supply   

  Total purchase price £   

I enclose Cheque 0 Postal Orders 0 International Money Order CI 

Please debit my Account/Barclaycard Account No.   

NAME   

ADDRESS   

Signature. . . 

  NM  MI MIN .# 11=  ME In 
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ELECTRONIC BOOKS 

Ref.  Title  Price 

126  BOYS BOOK OF CRYSTAL SETS  Up 
203  HAND BOOK OF PRACTICAL ELECTRONIC MUSICAL NOVELTIES  Sep 
202  HANDBOOK OF IC EQUIVALENTS AND SUBSTITUTES  1111119 
207  PRACTICAL ELECTRONIC SCIENCE PROJECTS  75p 
208  PRACTICAL STEREO AND QUADROPHONY HANDBOOK  75p 
218  BUILD YOUR O WN ELECTRONIC EXPERIMENTERS LABORATORY  Up 
221  28 TESTED TRANSISTOR PROJECTS  85p 
222  SOLID STATE SHORT W AVE RECEIVERS FOR B'EGINNERS  9Sp 
224  50 CMOS IC PROJECTS  950 
225  A PRACTICAL INTRODUCTION TO DIGITAL ICs  95p 
226  HO W TO BUILD ADVANCED SHORT W AVE RECEIVERS  120p 
227  BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS  1250 
RCC  RESISTOR COLOUR CODE DISC CALCULATOR  20p 
BPI  FIRST BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES  60p 
BP7  RADIO AND ELECTRONIC COLOUR CODES AND DATA CHARTS  25p 
BP14  SECOND BOOK OF TRANSISTOR EQUIVALENTS AND SUBSTITUTES 11ep 
BP25  HO W TO BUILD YOUR O WN ELECTRONIC W ATCHES AND QUARTZ 

CONTROLLED CLOCKS  85p 
BP32  HO W TO BUILD YOUR METAL AND TREASURE LOCATORS  950 
BP43  HO W TO MAKE W ALKIE-TALKIES  1250 
BP48  ELECTRONIC PROJECTS FOR BEGINNERS  135p 
BP56  ELECTRONIC SECURITY DEVICES  150p 
BP57  HO W TO BUILD YOUR O WN SOLID STATE OSCILLOSCOPE  150p 
BP58 50 CIRCUITS USING 7400 SERIES ICs  135p 
8P59  SECOND BOOK OF CMOS ICs PROJECTS  150p 
BP61  BEGINNERS GUIDE TO DIGITAL TECHNIQUES  95p 

Please add 20p p & p per book. No VAT on books. Send SAE for full list of Babani Books 

DIL SOCKETS 

8 pin  10p  20 pin 24p 

14 pin  11p  24 pin Up 

16 pin  12p  28 pin Np 

18 pin  24p  40 pin 51p 

ANTEX SOLDERING 
IRONS 

C-15 W  3609 

CCN-15 W  4000 

CX-17 W  400p 

X25  400p 

C-15 W Kit  570p 

Spare Bits  5°P 
Stand  160p 

VERO-BOARDS 
0.1 Copperclad 

55p 
31 x 21  411p 
3 x 5  629 
gi 0 31  569 
35 0 17  222p 
V-C) Board for ICs 
No I ack cutting  1050 
Pkt. 01 100 pins  55p 
Inse lion Tool  100p 
S.F. Cutter  115p 

IC INSERTION/ 
EXTRACTION 
TOOL  Sip 

TRANSISTORS 
AC126/7  211p 

2111) 
AC176  Sep 
A0149  759 
AD1111/2  45p 
6C107/8  11p 
BC109  12p 
BC177/8  17p 
BC178  18p 
13C182/3  10p 
AC184  11p 
BC212/3  11p 
BC214  12p 
BC548  lip 
8CY71/2  2212 
BC131/2  Sep 
MPSA12  50p 
TIP31 A  Sip 
TIP32A  gip 
TIP33A  009 
11P34A  115p 
TIP41A  859 
TIP42A  700 
ZTX108  12r, 
2N2219A  22p 
2N2222A  20p 
2N2369A  209 
2N2646  50p 
2N2926  Op 
293053  25p 
293055  Up 
293442  1409  , 
2N3773  30 0 
293819  259  , 
293702/2  12p 
2N4123  279 
2N4401  27p 
2N5191  Op 
295194  11411p 
2N5245  409 
295401  50p 
2954578  Op 
2N5459  40p 
2N6107 
296254  1300 
296247  1000 
2N6290  65p 
40673  75p 
40871/2  9111) I 

LINEAR IC* 
CA3044  789 
CA3080E  72p 
CA3089E  225p 
CA3090  375p 
CA3140E  Sep 
ICL11038  340p 
LF356P  11%) 
LM301A  34p 
LM309K  135) 
LM311  12111p 
LM324  7111p 
LM339  75p 
LM348  9Sp 
LM377  175P 
LM380  ilep 
LM381AN  1811p 
LM710  50p 
LM741  20p 
LM748  35p 
LM3900  70p 
LM3909  1110p 
LM3911  130p 
LM4138  1200 
MC1310P  ISIlp 
MC1458  55p 
MC3340P  1211p 
MC3360P  12111p 
NE531  14411p 
NE555  22p 
NE556  7111p 
9E567  175p 
SN76003N  175p 
SN76013N  141p 
SN76013ND  120p 
5976023ND  1210 
5N76033N  175o 
TBA649311  2250 
TBA800  1000 
T8A810S  110p 
TCA940E  1759 
TDA1022  6000 
TL072  000 
TL074  1Sep 
TL081  41Ip 
TL084  130p 
TL082  95p 
Z9414  1Np 
ZN425E  4114p 
ZN1034E  211119 

TTL; CMOS 
7400  15p 
7401  15p 
7402  'Sp 
7403  15p 
7404  17p 
7408  19p 
7410  159 
7413  3111p 
7414  Op 
7416  279 
7420  17p 
7427  34p 
7430  17p 
1432  300 
7440  170 
7447A  60p 
7448  00i) 
7450  17p 
7470  30p 
7473  30p 
7474  24p 
7475  31p 
7476  35p 
7483  90p 
7486  349 
7490  33p 
7489  17510 
7492A  44p 
7493  339 
74107  34p 
74121  200 
74123  55p 
74141  70p 
74154  1000 
74157  70p 
74160  tOep 
74161  1009 
74164  1209 
74198  1500 

Also full 74LS 
Series available 

4000  C-MOS 
4001  19p 
4009  Nip 
4010  Sep 
4011  tep 
4013  Sep 

4016  450 
4017  lOp 
4018  009 
4019  45p 
4022  1000 
4023  229 
4024  50p 
4027  Slip 
4030  55p 
4046  110p 
4050  41Ip 
4049  400 
4051  80p 
4059  600p 
4069  20p 
4070  22p 
4081  22p 
4098  1209 
4411  £11 
4502  120p 
4503  70p 
4511  150p 
4516  1100 
4520  900 
4528  120p 
4584  90p 

VOLTAGE 
REGULATORS 
1 Amp +ye 
Plastic 
5V  70p 
8V  709 
12V  70,3 
15V  70p 
18V  009 
24V  009 
1 Amp --ye 
5V  90 ,, 
12V  90p 
15V  909 

OTHER 
LM317T  2Np 
LM323K  Seep 
78905  425p 
78MGT2C  1449 
LM723  379 

OPTO-ELECTRONICS 
Red Leds  Displays 
0 125" 13p  DL707 1300  T1L311 81111p 
0.2"  14p  0L747 240p  TIL321 1211p 
Green  FND500110p  TIL322 1259 
0.125" 16p  FND507110p  3015F  260p 
0.2'  20p  ORP12  110p 
Clips  3p  295777  459 

MULTIMETERS 
Pocket Multimeter  519 
LT22 (200/V)  12.1111 
Microlest 8OR  16.00 P & P0-15 
Supertester 680R  33.55 P & P1 00 

• 
STABILISED PO WER SUPPLY 
400mA  3V 6V 7.5V 9V  5-10 

EXPERIMENTOR BREADBOARDS 
No soldering suitable for OIL ICs 
EXP325 (1 IC up to 22 pin)  171Ip 
EXP 300 (up tO 5 a 14 pin)  575p 
EXP600 (up to 1 x 40 pin)  631Ip 
EXP350 (up to 2 x 14 pin)  315  

ULTRASONIC TRANSDUCERS 
Rx & Tit  3.45 pr. 

LOGIC PROBE  S WIM 
LOGIC PRONE KIT  £15-75 PROTO BOARDS SOLDERLESS 

BOARDS 
Socket Strips/Bus Strips/Binding 
Posts mounted on sturdy base plate 
PBS  8 x 14 pin DIL ICs  _5-22 
PB 100  10 x 14 pin DIL ICs  ''''.• 
PEI 102  12 x 14 pin OIL ICs  22.95 
PB 103 24 x 14 pin OIL ICs  34.45 
PB 104  32 x 14 pin OIL ICs  45•95 
(The above bOards are suitable for all DIL 
ICs) 

SUBMINIATURE S WITCHES (Toggle) 
SPST IIIIp  SPOT  lip  DPDT  TOP 
Push to Make  15c,  Push to Break 22p 
Slide DPDT  12p 

LOUDSPEAKERS sr OR  Sip  2e" 64R  110p 
W IN  NM 

VAT Rate. Please add 15% to your total.  Add 309 P & P 
Plume send SAE for full list.  (75p p & p for 
CALLERS WELCOME MON-FRI 9.30-5.30  official orders) 

SAT  10.30-4.30 

TECHNOMATIC LTD 
17 BURNLEY ROAD, LONDON N W10 

(2 minutes from Donis Hill Tube) 
Tel. 01-452 1500  Tlx. 922800 

MULLARD POLYESTER CAPACITORS -ILO 1604.w., IS  Pip doz. 
COMPRESSION TRIMMERS 1091, 30p1, 50p1, 100001 Alt IN ea. 
TEXAS BRIDGES 100 PIV 1 amp @ 30p, 200 PIV 4 amp IS lip. 
300 To 75 oh m BALUM TRANSFORMERS at 209 each. 
VARIABLE CAPACITORS 5pf 452 79),10pf (eg 75p, 50+500 0 £1, 125+125pf  60p, 
100+ 200pf @ 600.200+300W  60p,250+250+204-20+20p115 75p, 25+25+250 0 750, 
12 VOLT MINIATURES POLE CHANGE OVER RELAY IS lip. 
LED's 0.2" Red @ 15p, Green IS  lip, TIL 209 IS 150. 
OP-TO ISOLATOR 1L-74 with data IS SOP. 
R. F. TRANSISTORS AF 239, 2N 5179, 2N 5180, BFY 90. All at 50p, IN Ib IS 250, 
MULLARD STRIPLINE BF 362 0 250. 
TRANSMITTING VARIABLE CAPACITOR 304-30p1 IS  £2 20. 
VHF.UHF FETS 800 MHz Type OF 256C IS 4 for 75p. 
5 ASSORTED PIECES OF BLOB BOARD for £1 
MINIATURE 12 W AY CERA MIC TAG STRIPS for 1Sp. 
POLYESTER CAPACITORS luf 63v.w., IS 5p, 4 7u1 63v.w., IS  lip, 10uf 63v.w. 
IS 15p. 
DAU TRIM MERS 2 To 991, 7 To 3501, 6 To 450, 8 To 12591, 8 To 140p1, All at 150. 
CERAMIC TRIMMERS 2 5 To 601. 3 To 1091, 4 7 To 2091. All at 15p. 
5 W ATT NPN DARLINGTON TRANSISTOR a13 for 56p. 
10 ASSORTED PUSH BUTTON BANKS less knobs for El 40. 
10 SLIDER POTENTIOMETERS Assorted 60mrn, 50mm in length  £1. 
6304 VHF-UHF FET at 4 for El. 

400m W ZENERS unmarked Good. 3.6v, 6 8v, 10v, 11v, 12v, 13s, 18v, 18v, 24v, 30v, 
33v, 36 volt. All 91 10 for 40p. 
3;16" Di.. COIL FORMERS with core at 6 for 25p. 
50. PLASTIC NPN TRANSISTORS BC 107-8-9 series untested @ lip. 
50. PLASTIC PNP TRANSISTORS untested IS Sep. 
50. ASSORTED 2 W ATT ZENERS untested IS 60p. 
50. 1 AMP S.C.R's TO5 case untested 02 £1. 
25. 5 AMP S C R'. Stud Mounting untested IS 75P. 
10.00 AMP STUD MOUNTING DIODES untested IS 1111p. 
20.10 AMP STUD MOUNTING DIODES untested IS Mp. 
1000pf 5 K.V. W. DISC CERAMICS at 6 for 20p. 
HIGH SPEED CMOS HEF4518 IS 55p. 5 for £2. 
50. OC 71 TRANSISTORS untested for 7Sp. 
WIRE  W OUND POTENTIOMETERS 20, 100,2 watt, 5K, WOK, 4 watt all 311p. 
VERNITRON FM 410 7 MHz FILTERS at 5119, 3 for El. 
250 VOLT 10 AMP TOGGLE S WITCHES 2 Pole Make IS  5111p each. 
MAINS TRANSFORMERS 240 Volt Input. Type 1.24 volt tapped .1 14 volt 1 Amp 
IS £11-30 (P&P 25p), Type 2.30-0-30 Volt 500 mA IS  £1 -311 (P&P 25p), Type 3.45 vol e  
6 amp (i9 £4 Si (P&P 95p), Type 4. 20 volt lamp Twice, 1000111 amp voice IS fA-511 
(P&P 95p). Type S.40 volts AMP, 45 volt 500mA IS  L.1 50 (P&P 85p), Type 6.16 volt 
2 amp IS  El Si• (P&P 25p), Type 8. 30 volt 1 amp IS  El 'MI (P&P 25p). 
3 PIN PLUG AND SOCKET like R.S. European Type with 2 metres of Cable IS 
750. 

TO5 NPN 100 VOLT SOO mA TRANSISTORS 29 657 0 25p each. 
2 OH. STRIPLINE NPN TRANSISTORS IS  Et each. 
Please add 20p for post and packing, unless otherwise stated, on U.K. orders under 
£2. Overseas postage charged at cost. 

J. BIRKET1 
RADIO COMPONENT SUPPLIERS 

25 The Strait, Lincoln LN2 1JF Tel. 20767 

FIRST 
and STILL BEST! 
We've been producing our Elec-
tronics Components Catalogue for 
over 20 years. During that time 
we've learned a lot, not only in the 
art of catalogue production but in 
building a business that serves 
the needs of constructors. Little 
wonder that we have a reputation 
second to none for our catalogue— 
and for the service that backs it up. 
Experience both for yourself. Just 
send L1.30 with the coupon and a 
catalogue will come by return of 
post. 

• About 2,500 items clearly listed and indexed. 
• Profusely illustrated throughout. 
• 128 A-4 size pages, bound in full-colour cover. 
• Bargain list of unrepeatable offers included free. 
• Catalogue contains details of simple Credit Scheme. 

HOME RADIO (Components) LTD. 
Dept. EE., 234-240 London Road, Mitcham. Surrey CR4 3HD 

01.648 1422 

•  r   
Please write your Name and Address In block capdals 

Z  •  NAME 
I 

C .il O. I 
tJ ci..  ADDRESS    

CO/ 'iS I  I 

P▪ s  al•  I 

HOME  (Re v No  I 

ZO 
•  _  i 

214-240 London Road. Mitcnem 

RADIO  (Components)  Ls7,,O, . , cDpie: t EE.4 n 
London 9129661 .1 

eh. i  I    
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4* As 'us illskesfallt 
What you see above is a kit of parts that builds 

into a fully working oscilloscope. 
No toy, this vital piece of functional equipment 

can be found in any projessional electronics 
workshop. It is a valuable instrument of true 
professional quality. 
By building the oscilloscope you will be taking 

the first steps to a rewarding hobby that knows 
no bounds. 
Each constructional stage is a complete lesson 

an 
1. Build an oscilloscope. 
As the first stage of your training, 
you actually build your owl Cathode ray 
oscilloscope! This is no toy, but a test 
instrument that you will need not only for 
the course's practical experiments, but also 
later if you decide to develop your knowledge 
and enter the profession. It remains your 
property and represents a very large saving 
over buying a similar piece of essential 
equipment. 

2. Read, draw and understand circuit 
diagrams. 
In a short time you will be able to read 
and draw circuit diagrams, understand the 
very fundamentals of television, radio, 
computers and countless other electronic 
devices and their servicing procedures. 

3. Carry out over 40 experiments on 
basic circuits. 
We show you how to conduct expe,...ients on 
a wide variety of different circuits and turn 
the information gained into a working 
knowledge of testing, servicing and 
maintaining all types of electronic equipment, 
radio, t.v. etc. 

_ 
, 

In " t .sa I %bit  git  I  1 

l t Li  II  ilt  411 64 6 

in the basics of electronics practice and carefully 
designed to be understood by those with no 
previous knowledge. Once built, this instrument 
can be used to complete a course of practical study 
and experimentation that will reveal the secrets of 
printed circuitry, testing and servicing of T.V. and 
radio and the vast majority of electronic equipment. 
Invaluable knowledge that pays big dividends. 

Send today for the free colour brochure and start 
growing a new hobby. 

grows. 
4. Free Gift. 
All students enrolling in our courses receive 
a free circuit board originating from a computer 
and containing many different components 

that can be used in experi ments and provide 
an excellent example of current electronic 
practice. 

Free 32 page 
Colour Booklet. 

"11 

EEA/12/79 

NAME   

ADDRESS 

Post now, without obligation, to:-

BRITISH NATIONAL RADIO and 
ELECTRONICS SCHOOL P.O. Box  

Block Caps Please 
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G REE N W ELD 
443D MILLBROOK ROAD, SOUTHA MPTON SO1 OHX 
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 IC'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 • 121  185mm with 9 drawers into 
which all parts can be neatly located. 
II bought individually parts plus case 
would cost over £47 but we are offering 
this for ONLY £31•115  £1 PA p. 
Simply send a cheque or P/0 for £32•95 
for immediate despatch. 

CONTENTS: 
200  6 watt resistors 
20  Wire wound resistors 
70  Ceramic Capacitors 
70  Mylar Capacitors 
50  Polyester Capacitors 
56  Electrolytic Capacitors 
61  Transistors 
12  I.C.'s 
20  LE D's 
55  Diodes and rectifiers 

Altogether 614 components. 

Price  includes  current catalogue  and 
Greenweld pen for reordering supplies. 
Plus FREE surprise gift. 

PC ETCHING KIT MK III 
Now contains 200 sq. ins. copper clad 
board, 11b. Ferric Chloride, DALO etch. 
resist pen, abrasive cleaner, two miniature 
drill bits, etching dish and instructions. 
LI IN 

KITS OF BITS 
FOR EE PROJECTS 
We  supply  parts  for  nearly  all  EE 
projects—for a detailed components Ilst 
of this month's, and previous articles, 
please send SAE. 

f 
me, 

VEROBLOC  BREADBOARD 
New from Vero, this versatile aid for 
building and testing circuits can accom-
modate any size of IC. Blocs and be 
joined together. Bus strips on SAY axis— 
total 360 connexion points for just £3•79. 

VU METERS 
V002 Twin type. 2 meters 40  40mm and 
driver board, supplied with circuit and 
connexion data, £3•58. 
V003 New type, just in. Twin type moulded 
in one piece. 80 k 40mm (no driver board 
but suitable circuit supplied). £2 SO. 

THE AMAZING 

GREEN WELD 
CATALOGUE 

FEATURES INCLUDE: 

• 50p Discount Vouchers 
• Quantity prices for bulk buVers 
• 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 diagram 
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 Macon-
tirrued by Vero. We have purchased their 
entire stock and offer them as below: 

Type No  Size 
21050  205  140 k 75mm 
21051  180.120x 65mm 
21052  154 x85 x 60mm 
21053  125. 65. 40mm 

Price 
12•71) 
E2 20 
El 70 
E1 40 

1A 400V RECTIFIERS 
Plastic,  like  1N4004,  type 388F  these 
diodes have preformed leads for hori-
zontal  mntg  (15mm  FC).  Supersaver 
price-100 for £230; 500/1810 1000/E141 

BUZZERS & MOTORS 
2401 Powerful 6V DC, all metal construc-
tion 50mm die o 20mm 78p. 
2402 Miniature type, 3-9V, only flu 15 
16mm. Very neat. 115p. 
Z450 Miniature 6V DC motor, high quality 
type 32mm dia . 25mm high, with 12mm 
spindle. Only El. 
2451 12V high torque motor 30mm die 
40mm high. with 10mm spindle. 65p. 
Z452 (1V DC motor with gearbox giving (Ina, 
shaft speed 700rpm. Spindle is threaded 
OBA. Ex-equip ES. 
2453 As above,  but 300rpm and  un-
threaded spindle. ES. 

TEACH IN 80 
We are again supplying all parts required for this 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. 

Wilmslow 
Audio 

THE firm for speakers! 
SEND 30P STAMP FOR THE W ORLD'S 
BEST  CATALOGUE  OF  SPEAKERS, 
DRIVE  UNITS,  KITS,  CROSSOVERS 
ETC. AND DISCOUNT PRICE LIST. 

AUDAX • AUDIOMASTER • BAKER • 
BO WERS  &  WILKINS  •  CASTLE  • 
CELESTION  •  CHART WELL  COLES  • 
DALESFORD • DECCA • EMI • EAGLE 
• ELAC • FANE • GAUSS • GOODMANS 
• I.M.F. • ISOPHON • JR • JORDAN 
WATTS • KEF • LEAK • LO WTHER • 
MCKENZIE • MONITOR AUDIO • PEERLESS 
• RADFORD • RAM • RICHARD ALLAN 
•SEAS • SHACKMAN •STAG •TANGENT 
OTANNOY • VIDEOTONE • WHARFEDALE 
•YAMAHA 

WILMSLOW AUDIO (Dept EE) 
S WAN W ORKS, BANK SQUARE, WILMSLO W, 

CHESHIRE SK9 1HF 

Discount HiFi Etc. at 5 Swan Street and 10 Swan Street 

Speakers, Mail Order & Export 0625 529599  Hi-Fi 0625 526213 

QUALITY REEL TO 

Vallgitstati et  

REEL & CASSETTE TAPE HEADS iCA1411 IPIrA MAR UNIVERSAL CASSETTE 

012-01 
MONO PLAYBACK 
812-02 
MONO RECORD/PLAYBACK . 
1324-01 
STEREO PLAYBACK 
824-02 
STEREO RECORD/PLAYBACK 
824-RP 
STEREO GLASS FERRITE REC/PL8K £11.11  MAGNETIC TAM HEADS CATALOGUE 23 PENCE 

uuoioflsnnr-nrcu,ul000E iaueau rullcvcounisnppr.cf 

£159 

£4.52 

£330 

£1 00 

E12-09 
MONO/STEREO ERASE 
822-02 
TWIN HALF TRACK RECORD/PLBK 
C44RPS02 
QUAD QUARTER TRACK REC/PLBK 
C22ES02 
TWIN HALF TRACK ERASE  .  . 

£1  

£5.97 

0.37 

E4.72 

ITI ENCILITH 
PLEASE ENcLu, 
,OP rue Ai,. 
°PDF R 

T HE M O N OLI T H ELE CT R O NI CS C O. LT D. ALL PRICES 
57 CHURCH ST.. CREWKERNE, SOMERSET, ENGLAND.  (0460/ 74321  $rdCLODE VA, 

FITS 

ALL 

12 VOLT 

SYSTEMS 

ELECTRONIC 
CAR ELECTRICS 

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 

All this for lower cool than conventional 
,ottruments that offer less. 

2 
YEAR 

G'TEE 

TRY THE C-MORE 
ON YOUR CAR 

We'll despatch it by return, and ,! yOL, 
don't like •— 
• THE HIGH BRIGHTNESS LED 

DISPLAY • 
• THE EASE OF INSTALLATION • 
• OUR UNIQUE FAULT FINDING 

GUIDE • 
or anything else. 
Send it back within 10 days fore refund 
Of the purchase price. 

Please send   C-Mores at E6 .35 
each (inc. VAT) 1+ 27p U.K. 0£ p, 50p 
Airmail export), please. 

To: 

Cheque/P.O./LS.0. value: 

To: HANVELEC (Dept. ES, 1 Formby 
Ave., St. Helens, Mers•yside W A10 
3N W. 
Regd. n U K. No 2395248 
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WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 

MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9 

ALL DEVICES BRAND NE W, FULL SPEC. AND FULLY GUARANTEED ORDERS 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH CHEQUE/ 
P.06 OR BANKERS DRAFT WITH ORDER. GOVERN MENT AND EDUCATIONAL 
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY 
WELCOME. P&P ADD 30p TO ALL ORDERS UNDER LIO 04. OVERSEAS ORDERS 
POSTAGE AT COST. AIR/SURFACE. 

vAT! ,,,,,,,„rritcoersdaerres exclusive ../. 7120.7.61A teo. Cse odd ustomers  Only.total c,, 1;Itni ir,ecsislan toll Otherwise 

W• stock many more Items. It pays to visit us. We ar• situated behind Watford Football 
Ground. Nearest Und•rgroundiEIR Station: Watford High Street. Op•n Monday to 
Saturday 9.01 am 4.00 pm. Ample Fre. Car Parking space available. 

POLYESTER CAPACITORS: Axial lead type (Values are in An 
400V: 1nF, 105, 2e2, 3n3, 4n7, 6n8, 10m, 150 110; 15n lip; 22n, 33n 11p; 47n, 68n 14p; 100n 17P; 
180h, 2200. Sip; 330n, 470n up; 6800 529 ; 1µF 54p; 2µ Up. 

39µF, 100n, 150n, 220n 11p; 330n, 470n 19p; 550n, 1µF 22p; 105.21,2 32p; 497 Up. 
1NOV: 10nF. 15n, alp; 22n 22p, 47n Up; 1000 Up; 470n Op; 1µF 175p. 

POLYESTER RADIAL LEAD CAPACITORS (250V)  FEED THROUGH 
lOnF, 15n, 220, 270, 5p; 33n, 470, 63n, 100n 7p; 1500 10p; 220n. 330n ;CAPACITORS 
I3p; 470ri 17p; 8110n  ; 19F 2211;195 311p; 292 Up.  10000F 350V  Sp 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in  F) N W: 10 40p; 47 OP; 
250V:100115p:63V° 47,1 0,1 5,2 2.2 5, 3 3,4 7,6  8 10,15, 22111p: 47,32,50 129;53, 10027p 
50V 50,100,22025p; 470 32p; 1000 Sip; 411V: 22, 33, 9p; 100 12p; 2200, 3300 &Sp; 4700 no; 
35V: 10. 337p; 330. 470 32p; 1000 490; 25V 10,22,47 Sp; 80, 100,160 8p; 220, 250 13p; 470, 640 
25p; 1000 27p; 1500 311p; 220045p; 3300 Up; 4700 115p; 16V: 10. 40, 47, 68 7p; 100, 125 Op; 2S0, 
34014p; 47011Ip; 1000,150020P:2200 UPI 10 V: 100  01:1184012 Pi IOW 149 . 
TAG-END TYPE: 45 W: 1009F 1110p; 70V: 4700 165p; 64V: 3300 130p; 2500 05p; MV: 3300 
105p; 2200 lip; NV: 15,000 309p; 4700 120p; 400012p; 3300 Up; 2500 Up; 2200 Up; 2000 + 
2000 129p;  4700 911p; 25V: 6400 11/5p; 4700 11Sp ; 3300 1111p; 2200 NO.   

TANTALUM  BEAD  CAPACI-
TORS 35V:0 10,0 22, 0 13, 0.47, 
056, 10, 220F. 33, 47, 65 24V: 
IS, 1025V: I 5 1W:109F vt each 
47. 100 44p. 10V: 22 0. 33  0 6V: 
47, 68,1 00. alp 3V: 60, 1009F. alp 

MYLAR FILM CAPACITORS 
1NV: 0 001, 0002, 0005, 0019F Sp 
0015, 002. 004. 005. 00569F  7p 
0 ImF. 0 2  NV: 0 47  12P 

MINIATURE TYPE TRIMMERS 
2-5 6pF, 3-10pF, 10-400F  22p 
5-25pF. 5-45pF, 600F, 55pF  alp 

COMPRESSION TRIMMERS 
3-40pF, 10-80nF 30p; 25-190pF 33p 
100 500 0 459 1250pF Sip. 

POLYSTYRENE CAPACITORS 
104F to InF 8p; 1 5nF to lOnF 

SILVER MICA (Values In pF) 3-3, 
4-7, 64, 10, 12, 18, 22, 33, 47, 50, Ili, 
75, 82. 85, 100, 120, 150, 180 Sp each 
220, 250, 300, 330, 360, 390, 
600, 820  lOp each 
1000.1200, 1800. 2000  lep each 

CERAMIC CAPACITORS: 50V 
0.50F to lOnF 4p; 22n to 100n fp. 

EURO BREADBOARD 1.5-39. 

VOLTAGE REGULATORS 
IA 

7805 14515  7905  alp 
12V  7812  14511  7912  Imo 
15V  7815 145p 
18V  7818 1459 

IA  70220 Plastic Casing 
5V  7805 85p  7905  75P 
12V  7812 65p  7912  75p 
15V  7815 115p  7915  75p 
18V  7818 6Sp  7918  7Sp 
24V  7824 115p  7924  759 

100mA T092 Plastic Casing 
5V  78105 34p  79105  5Sp 
6V  78162 30p 
8V  781,82 31Ip 
12V  78L12 311p  79112  45p 
15V  78L15 30p  79115  1150 

CA3085  95  LM323K  525  MVR5 
LM300H  170  LM325N  245  kIVR12 
LM305H  140  LM326N  2441  TAA550 
LM309K  135  LM327N  279  T8A6255 
LM3I7K  3511  LM723  Si TDA1412 

JACKSONS VARIABLE 
CAPACITORS 
Dielectric  0 2 355pF with 
100:3000G  lisp  slow motion 
500pF  205p  Drive  325p 

00 208/176  2115p 61 Ball Drive 
4511/DAF  1250 rnti. ;• 4riit„,hetg wp 
Dial Drive 4103 
6 1'36 1  S a.„  C804-5pF 10 15 

w ." 25 50 pF  175p 
Drum 54rnm 44P  100, 150pF  27Sci 
0-1. 385pF  245P  '1.' 3t 3100F SSOp 
00 2 385pF  2759  00•3 x 25pF OOP 

DENCO COILS  RDT2  9114 
'DP VALVE TYPE RFC 5 chokes 9119 
Rang* Ito 5 BI., RFC 7(19mH) 11129 
Rd., Vt. Wht. 929  I FT 13; 14: IS; 
6-7 B.Y.R.  t5p  15; 17  929 
1 5 Green  994  I FT 18/1.6 1040 
'T' Ito 5 111., Vi.,  I FT 15(465 1294 
Rd., Wht.  1-96p TOC 1  929 
BOA Valve Holder M W5FR  112p 

Up M W/L W5FR1211p 

VEROBOARD  0.1  0 15  0.15 
(copper clad)  (Plain) 

11 x 31  44p  35p  249 
2 a 5  559  50p  SIP 
3 a 3.2  Up  SOp  — 
3 v S  62p  67p  43p 
21 x 17  11190 135p  92p 
3 x 17  2110 180p  120p 
4 a 17  ZIOn  —  1113p 
P tot 95 plea  22p 
Spot face cutter  1159 
Pin Insertion toot  1209 

POTENTIOMETERS: (ROTARY)  OPTO 
Carbon Track, 0.25 W Log 8. 0.5 W  ELECTRONICS 
Ungar Value.  LEDs plus clips 
5000,1 K .1 2K (Lin. only) Single 27p  TIL209 Red  13 
5K-2 MD single gang  27p  TIL211 Gm  17 
5K-2 MO single with DP Witch 61Ip  TIL212 Yellow  11 
5K-2 MO double gang  78p  • 2" Red  15 

  2"Yellow Green 18 
SLIDER POTENTIOMETER  Square LED  Si 
0.25 W log and linear values farnm  ORP12  SS 
SK 0-500K n *Ingle gang  alp  2N5777  4$ 
10K CI-500K (1 dual gang  illp  75.8 Displays 
Self Stick Graduated Bezels  25P  1.5400  222 

TIL312 C An 311115 
PRESET POTENTIOMETERS  TIL313 C Cth 3" IN 

TIL321 C An 5'115 
Vertical 8 Horizontal  TIL322 C Cth 5115 
0-1 W 50 (1-5M0 Miniature  7p  131.704 C Cth 3" Si 
0-25 W 100 0-3• 3M n Hertz  14p  DL707 C.A. •3" N 
0-25 W 2000-4 7ML1 Vert  14p  DL747 C.A..6^ 150 

125 
RESISTORS: Carbon Film, High  FND357 MAN3540  In 
Stability,  Low  Noise,  Miniature  LCD 3) digit  575 
Tolerance 5%,  TIL307  575 
Range  Val.  1-99  100+    

f W 2D2-4M7  E24  1p  Ip  S WITCHES 
SW 202-4M7  E12  20  11)  TOGGLE 2A 250V 
IW 202-10M  E12  Sp  4p  SPST U 

PDT  p 
2% Metal Film 10Q-1M 51;  49  D  311p 
1% Metal Film 510-1M IP  60  4 pole on/off  Up 
100+ price applies to Resistors of  SUB-MIN 
each value not mixed.  TOGGLE 

  SP changeover Sip 

S-Dec 350p  T-Dec 406p  SPST on/off  Hp 
DPDT 6 tags  70P 

U-D4c 'A' 4650  U-Dec 'B' 6999  DPOT c/off  799 
DPDT Biased 1159 
SLIDE 256V: 

EE TEACH-IN IA DPDT  I4p 
IA DP c/otl.  15p 
SA DPDT  13p 

--.) Complete kit of parte  4 pole c/over  Up 
now available £211-95.  PUSH BUTTON 

Spring Loaded 
 SPST on/oft  Up 

SPOT c)over  70p 
DPDT 6 Tag  Up 

S WITCHES Miniature Non-Locking 
Push to Make 15p  Push to Break Sip 
ROCKER: SPST on/off 10A 250V  239 
ROCKER: Illuminated (white) 
Lights when on. 3A 240V  70p 
ROTARY: (ADJUSTABLE STOP) 1 pole/ 
2-12 way 29/2-6 W, 30/2-4 W, 4p/2-3 W.  419 
ROTARY: Mains 250V AC, 4 Amp  459 

150 
154 
55 
Si 
156 

OIL SOCKETS * (Low Profile - Texas) 
8 pin 111p; 14 pin 12p; 16 pin 130; 18 pin Illip; 
20 pin 12p;  24 Pln 25p; 211pIn NO; 40 pin 5611. 

DIODES 
AA119  25 
AA129  Si 
BA100  II 
BY120  12 
BY127  12 
CR033 148 
0A9 
0A47  1 
0A70  1 
0A79 
0A81  1 
0A85  I 
0A90 
0A91 
°ABS 
0A200 
0A202 
IN914 
IN916 
1214001/2 
IN4003 
IN4004/5 
IN403617 
IN4148 
1544  Si 
3A/100V IS 
3A/400V 24 
3A/600V 27 
3A/1000V Si 

We  stock  a 
wide selection 
of  Electronic 
Books  and 
Magazines 

ZINERS 
Range 2V7 to 
39V  400m W 

Sp each 
Range 3V3 to 
33V. 1-3 W 

tip oath 

NOISE 
25J  1116 

BRIDGE 
RECTIFIERS 
(plastic case) 
1A/50V  20 
1A/100V  22 
1A/200V  25 
1A/400V  29 
1A/600V  34 
2A/50V  35 
2A/100V  44 
2A/200V  46 
2A/400V  53 
2A/800V  U 
4A,100V  72 
4A/200V  75 
4A/400V  79 
4A/600V  155 
4A/800V  120 
6A1100V  73 
6A/200V  78 
6A/400V  IS 
BY164  54 
VM18 OIL  44 

SCRe 
ThyrIstors 
0.6A/200V 300 
0.8A1100V 30p 
0.8A/200A 359 
1A600V  70 
5A300V  35 
5A600V  41 
BA300V  45 
BA500V  58 
8A600V  IIIS 
12A300V  Si 
12A500V  92 
15A1700V 1959 
2N4444  145p 
BT106  ISO 
C106D  34 
TIC44  25 
TIC.45  45 

TRIACS 
3A100V  48 
3A200V  41 
3A400V  SO 
8A100V  54 
5A400V  ii 
8A800V  1011 
12A100V  110 
12A400V  70 
12A800V 1309 
111A100V  15 
15A500V  156 
25A800V  295 
25A1000V48015 
T2600013  125 

DI AC 
ST2 25 

TTL 74 
7400  11 
7401  11 
7402  11 
7403  12 
7404  12 
7405  18 
7406  28 
7407  a 
7408  17 
7409  17 
7410  11 
7411  2111 
7412  17 
7413  Si 
7414  44 
7416  35 
7417  Si 
7420  16 
7421  2S 
7422  17 
/423  27 
7425  27 
7426  N 
7427  27 
7428  34 
7430  17 
7432  21 
7433  45 
7437  311 
7433  33 
7440  11 
7441  74 
7442  IM 
7442  115 
7444  112 
7445  94 
7446  94 
7447  57 
7443  11 
7450  17 
7451  17 
7453  17 
7454  17 
7440  17 
7470  a 
7472  25 
7473  28 
7474  25 
7475  39 
7478  MI 
7480  NI 
7481  IN 
7482  a 
7483  72 
7454  ti 
7485  75 
7486  21 
7489  145 
7490  28 
7491  75 
7492  311 
7403  32 
7494  71 
7495  16 
7496  57 
7497  IN 
74100  119 
74105  62 
74107  29 
74109  54 
74110  44 
74111  al 
74112  125 
74118  IN 
74118  13 
74119  149 
74120  115 
74121  IS 
74122  46 
74123  45 
74125  31 74 

TRANS ST- 550  
AC124  211 
AC126  N 
AC127  Si 
AC128  29 
AC141  24 
AC142K  35 
AC175  24 
AC188  24 
ACYI7  35 
ACYI8  48 
ACY19  49 
ACY20  40 
ACY21  35 
ACY22  40 
ACY28  40 
ACY39  78 
AD140  70 
AD149  70 
ADI81  42 
AD162  42 
AF114  50 
AF115  50 
AF118  50 
AF117  70 
AF139  35 
AF178  70 
AF180  70 
AF185  SO 
AF239  42 
BC107  11 
BC107B  11 
BC108  11 
BC108B  11 
BC168C  12 
BC109  11 
BC109B  12 
BC109C  12 

BC119  23 
BC137  26 
BC140  35 
BC142  Si 
BC143  311 
BC147 
BC148  8 
BC149  8 
BC153  27 
BC154  27 
BC157  16 
5C158  II 
BC159  11 
BC160  42 
BCI67A  11 
BC188C  12 
BC169C  12 
BC170  18 

74128 
74128 
74132 
74136 
74141 
74142 
74143 
74144 
74145 
74147 
74143 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74156 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 

7/:1780 
74181 
74182 
74184 
74185 
74188 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74196 
7150 
75491 
75492 

57  741547  63 7415365  65  4078  21  CA3123E  200 
74  741551  24 741-5366  05  4681  SI  CA3130  BS 
73  i4LS54  7415367  65  4082  21  CA3140  70 
65  741555  21174LS368  66  4085  74  ICL7106E  795 
56  741563  1597415373  140  4086  73  ICL7107  975 
259  741-573  44741.5375  160  4089  154  1CM7205  1159 
314  741.574  4114L5374  155  4093  115  1CM7217A  790 
314  741-375  a 741_5378  144  4094  IN  ICM7555  MI 
es  741576  40 741.5870  243  4095  IN  L0130  452 
175  741578  RI 7415873  1054  4096  105  LM300H  170 
109  741583  115 7415674  1455  4097  372  LM301A 30 

110 90  741585  III  4098  110  LM308 
04  27411.5158  43 CMOS  205 4099  145  LM318 

4410  :  4160  109  LM324 b4  88 
96  741591  104 4001  13  4161  109  LM339  70 

741.502  89 4002  15  4162  109  LM348 53  90 
a,  741.363  89 4006  17  4163  109  LM379  375 
67  741595  116 4007  II  4174  110  LM380  80 

741596  116 4008  52  4175  99  LM381  145 
82  741-5107  44 4009  33  4194  108  LM381AN  244 

,741.5109  55 4010  38  4408  720  LM382  123 
92  7415112  55 4011  18  4409  720  LM1458  50 
92  741.5113  50 4012  111  4410  720  LM3900  60 
92  7415114  50 4013  45  4411  SU  LM390914  70 
105  741512.3  70 4014  80  4412V  1380  LM3911  125 
125  7415124  180 4015  82 :  4415F  795  M253AA  795 
140  :7415125  60 4016  45 ,  4415V  795  MC1304P  260 
200  7415126  60 4017  82  4419  280  MC1310  149 
115  7415132  95 4018  87  4422  545  84C1312P  195 
625  7415136  55 4019  49  4433  995  MC1488  IS 
120  ,7415138  85 4020  99  4435  825  MC1489  90 
87  ,741.5139  85 4021  95  4440  1275  MC1495  350 
57 17415151  96 4022  85  4450  295  1.1C1496  92 
75  ,741-5153  74 4023  22  4451  295  MC1710  79 
78  17415155  N  4024  64  490F  895  MC3340P  120 
153  741515e  a  4025  if 1 4490V  525  MC3360P  120 
55  ,74LS157  76 4026  11110  4501  19  MC3401  52 
165  ,741.5158  N  4027  45  4502  120  MC3403  135 
SS  !741.5160  1211 4028  81  4503  69  MF C6040  97 
135  17413161  16 4029  99  4506  51  M1850362  470 
135  17415162  IN 4030  St  4507  SS  M050398  635 
275  1415163  1St 4031  2112  4508  294  mm5303  635 
95  7415184  114 4032  IN  4510  99  MM5307 1275 
95  7415165  75 4033  145  4511  150  NE518   210 
94  7415168  154 4034  116  4512  98  14E541  210 
98  '7415169  IN 4035  111  4520  108  NE544  181 
911  7415170  IIN 4036  325    NE555  20 
98  7415173  185 4037  100 556  NO 

80  7415175  110 4039  320 702  N110E5 395 
93  7445174  196 4038  108 LINEAR IC  60 's  325 

150  7415181  3141 4040  105 709C 14 pin  7155 NN EE55662' 410 
lal  7445183  US 4041  80 110  57 NE564  425 
92  741S189  436 4042  75 '723 
112  741.5190  140 4043  94 7241  Inn NNEE566565  120 160 

7415191  1411 4044  95 741C II pin  17 NE587  170 
,741.5192  132 4045  145 747C  a14 024  1350711 45:2 

11,7415193  121 4040  120 748 C  n 5 

12,7415195  135 4048  SS 810  ILI 5N78003 140 
11 '741.5194  IN 4047  87 753  170 

121741.5197  140 4050  49  AY-1-0212  115011... W  SINNN777666201231  175 
12 7415196  100 4049  49 8038CC  140 

23.7415221  96 4051  72 AY-1-1313A  NM SN76477  225 

21117415242  232 4054  110 AA YY--11-- -5051  ;21.44 TAA621 TBA120F 
250 
70 22,7415241  231  4053  73 AY-I- co...13 "  

2217415240  2M 4052  72  250 

227415243  232 4055  123 -AY-1-8721/8  195 TcBAA 6496 15 120 
2317415244  155 4056  134  AY-3-8500  394 yo Ai  008  310 
3817415245  270 4059  430 AY-5-1224A  21111 To m ,2 575 
757415247  190 4060  115 AY-5-1230  491 TDA ,24  105 
30 7415251  134 4061  1425 CA3011 

12 7415257  110 4063  110 CA3020  III TDA2020  320 
1ff 

2874L5253 142 4062  919 CA3018 

22 7415258  1141 4086  SS 'CA3023  ..y.TL061  76 

41 7415266  52 406913F  20 CA3043  Ise" T1-080872 

2".:::"7 TILL00 8714 4$ 

105 
48 741.5259  III 4067  350 CA3028 A  7  SO 
VI 7415281  4541 4068  22 CA3035 

22 7415273  244 4070  32 :CA3046  71  TL084  130 
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MI LS SUFICE 
YES WE'VE DONE IT AGAIN—ANOTHER HUGE PURCHASE OF COMPONENTS 
HAS ARRIVED AND OUR STORES ARE OVERFLO WING WITH BARGAINS. 
SO HERE'S YOUR CHANCE:— 
CUT OUT W HOLE COUPON —ADD  MONEY, MARK NUMBER OF PACKS 
REQUIRED IN BOX 

I. TELEVISION GAMES CHIP (colour) AY3-8600 by General In-
struments—bait & paddle, tennis, hockey, soccer, squash, practice, 
grid ball, basket ball. Includes data 

2. TELEVISION GAMES CHIP (colour) AY3-8550 ball 6 paddle. 
tennis, soccer, squash. Includes data 

3. ZENER DIODE PACK -15 assorted (ugh A low wattage xeners— 
mixed voltages 

4 20 ASSORTED TRANSISTORS—no junk —all working branded 
—plastic and metal cans 

S. DIODES -20 assorted. May include 
rectifiers 

I. RESISTORS—our giant pack, minimum quarter kilo, of assorteo 
resistors—all types 

7. TERRIFIC VALUE—our capacitor packs (100 approx.) may include 
discs. mylars, electrolytics. polyester 

I. S ASSORTED POTENTIOMETERS AND PRESETS—carbon 
wirewound, rectilinear, etc 

9. 70 W ATT AMPLIFIER KITS by famous maker includes PCB. 
heatsink. all components instructions fraction of original price, to 
clear 

10. PRE-AMPLIFIER KIT (suits above or W H Y.) with all metalwork 
excellent appearance. Sacrifice ,a 

11. GUITAR PRE•AMP KIT (suits 70 W amp or W H Y.) all metal-
work, etc. Sacrifice 

£1-001 

£1 -00 F 

£1-001 

£1-001 
gnal, planar gerrnaniun, 

L1' 001 

£1' 001 

L1' 001 

£1-00 F 

£6-501 

£3-001 

£5.501 
FREE All orders over £10 get a Iree Junk boa filler pack. Lots of useful FREE!  

bits 

(my order is over f1011 _ _ 

—  

ONLY PACKS 1-5 INCLUSIVE AVAILABLE FOR EXPORT. 
Prices include V.A.T. POSTAGE 40p but tree 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 ELECTRONICS LTD 
LEADER HOUSE, COPTFOLD ROAD, BRENT WOOD, ESSEX CM14 4BN 
OR you may collect at our shop (open 9-5 Mon.-Sat. Closed PM Thursday) 

KITS FOR E.E. PROJECTS 
VARICAP RADIO (ZB 1)  .. 
TRANSISTOR TESTER (ZB 21 

LO W PO WER AUDIO AMPLIFIER WITHOUT CASE  (ZB 3) 
SEE LIST (ZB 33) 
W ARBLING TIMER (ZB 5)  . 
PO WER SUPPLY 9V (ZB 6)  . 
ELECTRONIC TUNING FORK (ZB 7).. 
SWANEE WHISTLER (ZB 8)  .. 
TRAILER FLASHER UNIT (ZB 9)  .. 
TOUCH-ON PILOT LIGHT LESS CASE (ZB 101 
SEE LIST (28 34) 
QUIZ REFERENCE (ZB 12)  .. 
SOLDERING IRON BIT SAVER (Z8 13) 
CONFERENCE TIMER INCLUDES 1 EXT UNIT (ZS 14) 
VOLTAGE SPLITTER (ZB 15) .. 
SEE LIST (ZB 351 
DARKROOM TIMER (ZB 17) 
TREMOLO UNIT (ZB 18)  .. 
ELECTRONIC CANARY (ZB 19) 

METAL LOCATOR (Z13 20)  .. 
METER AMPLIFIER (Z13 21)  .. 

QUAD SIMULATOR (ZB 22)  .. 
INTRUDER ALARM (ZB 23)  .. 
ELECTRONIC DICE (ZB 24)  .. 
SHORT W AVE CONVERTER (ZB 25) 
SHAVER INVERTER (Z13 26)  .. 
TOUCH BLEEPER (ZB 27)  . 

CHOKE W ARNING DEVICE (ZB 29) .. 
SEE LIST (ZB 
PO WER SUPPLY (ZB 301  .. 
SEE LIST (ZB 371 
LIGHTS REMINDER FOR CAR (ZB 321  ..  Jan 79  £4 50 
All above kits include parts as described in article, is. ver0/board or P.C. board, 
i.e. sockets, conn•cting wire etc. 

TEACH-IN '80 
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. PO WELL 

Sept 79  £8 50 
Sept 79  £5 00 
Sept 79  £2 70 

Aug 79  £5 80 
Aug 79  £8 25 
Aug 79  £0 90 
Aug 79  £350 
Aug 79  £3 00 
Aug 79  £1 70 

Aug 79  £450 
July 79  £7 00 
July 79  £38 00 
July 79  £3 25 

July 79  £250 
June 79  £10 00 
June 79  £4 50 
June 79  £10 00 
June 79  £3 50 
June 79  £8 00 
May 79  £23'00 
May 79  £13 50 
May 79  £13 75 
April 79  £12 00 
April 79  £3 25 
April 79  £7 50 

Feb 79  £2760 

306 ST. PAUL'S ROAD, LONDON N.1  11-221-14119 

SHOP HOURS: MON-FRI 9 a.m.-5.30 p.m., SATURDAY 9 a.m.-4.30 p.m. 

• 

This 5 volume set contains over 500 pages. 
Bound in stiff linen. Cover size Whin x 5in. 
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 
may, 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-follovv way, and contains 
numerous diagrams and half tone blocks with construction details and 
circuit diagrams for making the following transistor projects: Lamp 
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal 
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm, 
Electronic Organ, Battery Eliminator, Anemometer, Sound Switch, 
Light and Water-operated Switches, Pressure-operated Switches, Light 
meter, Radio Thermometer, Ice Alarm, 

Order now: 
Selray Book Company 
60 Hayes Hill 
Bromley 
BR2 7HP 

O UR 100% G UARA NTEE 
Should you decide to rerurn the set after 10days exam-
manor), y o ur money will be refunded by return of post. 

I Amount enclosed: E 

! Name:   

I Address:   

• 
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IT'S FREE 
This newsletter brings advance information of new lines. 
special snips and 'too few to advertise" items. We call it 
"Advance Advertising News". Whenever you want a Copy 
just send a S.A.E. or the subscription rate of £1.50 for 12 
issues, which is just about what it costs us to address the 
envelope and post them second class. 
SPECIAL NOTES: The "4" sign after the amount shows 
the amount of V.A.T. The postage is based upon the amount 
the article costs to send if the same article forms part of a 
larger parcel. Would your order be less than £6.00 however, 
you must send an additional 50o to offset packing and other 
Cs penses. 
IMPORTANT NOTES: 
1. In our July/Aug newsletter we announced a standby 
heater kit. The heading for this should have read: 5000 
watts not 500 watts, and don't forget you can save yourself 
over £4 by ordering this during September. 

2. In some advertisements the Delta siren/bleeper was 
specified as suitable for A.C. Only, It will however work 
from 6-12 volts D.C. or 12-24 volts A.C. 

I25 SUBMERSIBLE PUMP 
Just join it to your car battery, drop It into the liquid to be 
moved and up it comes, no messing about. no priming, etc. 
Suitable for water, parafin and any non-explosive, non-
corrosive liquid. One use if you area camper, make yourself 
a shower. Price EA + 90p. A free gift, first 100 purchasers 
will get tap with built-in switch and length of plastic tubing. 
PRECISION RESISTORS 
A fortunate purchase enables us to offer almost a complete 
range of Mullard metal film precision resistors, 1% tolerance. 
Values start a15 rand go right through to 976k. Most values 
are available in 5 watt and 1 watt rating. Price 25p + 35p 
each in small quantities, or 20p + 3p each where supplied 
not less than 10 of a value, 15p + 21p each not less than 
100 via value. 
THIS MONTH'S ELECTRICAL SNIP 
Parcel of M.E.M. White flush 13 amp sockets, switches, 
etc. Total retail value over ESE + vat for only £26 + EC U. 
You get 10 double 13 amp sockets and 6 single 13 amp S 
sockets with neon*. 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 Et. 
M.E.M. WHITE FLUSH SOCKETS. ETC. 
We have picked out the popular items for the snip parcel 
described above but a list of the other parts available is as 
follows (makers list Nos.): 220, 224, 240, 242, 244, 711, 712, 
813, 1000, 1005, 1010, 1011, 1020. 1021, 1022, 1024, 1025, 1033, 
1400, 1400 WH, 1401 WH, 1402, 1402 WH, 1403, 1403 WH, 
1404, 1404 WH, 1405, 1405 WH, 1407, 2025, 7092. Electricians 
and Contractors using these accessories should send for 
our M.E.M. Electrical List where prices and quantity dis-
counts will be quoted. 
VARI-CAP T.V. PUSH BUTTON TUNER 
W. German make but fitted to  I popular colour TV's, 
makers Ref. No. 2357 0076. This has 6 push buttons, each of 
which is in effect a multi turn pot, total resistance is 15k. 
The buttons are black with chrome metal tops. Price £1 + 
159. post 25p. Good quantity available at usual discount 
rates. 
MULTI TURN POT WITH KNOB 
100k lin, 20 turn used In many T.V. receivers, makers ref. 
7802 412-00051. Suitable for fine control of resistance in 
general circuitry. Price 44Ip + 6p. 
T.V. DIPLEXER 
On plastic moulding size 21" • 11". We are able to offer 
these at such a low price that they can be used as T.V. aerial 
sockets only. Price 10 for £1 + 15p. 
TRANSDUCERS 
As used remote control T.V. receivers. Price II -511 + f2p. 
BURGLAR ALARM 
Mains operated new circuit available, this is simple to install 
and trouble free. Price list and diagram free on request. 
ARMY 441 SETS 
As made for and used in the Second World War, we have a 
few of these in mint condition, complete with carrying 
satchels, headphones, throat mikes and instruction cards. 
In unopened boxes. Price  +  50. Post £2. 
MUSIC CENTRE COVER 
Size 20"  13f" v 4". Clear plastic £3 SO + MP, carriage 
and special packing £2. 
25 AMP D.C. METERS 
Flush panel mounting, wide angle, extra long, 320° scale 
made for G.P.O. Really beautiful instrument, brand new In 
original cartons. Limited quantity only so no discounts. 
Price £8 + E1-2111. (Less than half maker's price.) 
BIG BLO WER 
Driven by 1110 H.P. mains motor but compact and quiet 
running. This is ideal for air conditioning, fume extraction, 
pressurizing and many other applications. Overall size 
101"  105" dig. Outlet size 101.  ilf". Price £15 + £2 -25. 
carriage £3. Note this is the largest of our 'Snail' shaped 
blowers, we have smaller ones right down to 10 watt motors 
with outlets as small as 2" x 2". in fact we can cover almost 
any application and welcome your enquiries. Prices are 
from £3 complete with motor. 
DOLLS HOUSE SWITCH 
Time is fast approaching when you may be thinking of making 
toys. Small surface mounting switches are often a problem 
and this Is why we are now offering this plastic bodied rotary 
switch suitable for low voltage applications. Price 10 for 
£1-SO + 22p. 
CASSETTE STORAGE CASE 
With dust cover, holds 5 cassettes and comes complete 
with clip for joining to another, so you can make up in lengths 
to suit yourself. Price SOP + 73p + Up post or ten for EA + 
sop. post Et -50. 
TELEPHONE ANS WERING MACHINES 
Grade 2 machines are in stock ready for immediate despatch 
or collection (if coming specially to collect please telephone 
first). For the benefit of new readers we supply these machines 
on the understanding they are broken up oral least not used 
for their original purpose. The machines are secondhand 
but so far same can see they are complete and quite possibly 
in good working order. We do not test them but guarantee 
to replace any part of the machine should it be missing or 
faulty. providing we are notified within 7 days of receipt. 
Prices for the machines are as follows: Grade 2 that is in 
very good condition £15 50 + 62•25, and Grade 1 which are 
top grade machines and are our very best almost perfect 
Lt• + £3 each, but there is likely to be one month's wait. 
To these prices must be added £2•50 to cover carriage. 
Mains Power Pack In Plastic Case for Telephone 
Answering Machine. Price L4.511 + 63p. Post Stip. 
POT CORES 
We now have good stocks of Ferrite pot cores. These are 
ex unused equipment and contain the bobbin and have 
been opened ready to use. 

Diameter  Thickness  Price 
FX 2213  1-5 cm  3-0 cm  75p + Up I 
FX 2242  3.5 cm  2.3 cm  MP + OP I per pair 
FX 2240  2 5 cm  1.6 cm  Sep + 7p .1 
COMPONENT BOARD 421 
Again from unused equipment, major items on these are 
Iwo power silicon transistors, Motor Role Ref. SJ 5433, 
mounted on a heat sink with mica insulators, also behind the 
Panel are two power rectifiers ST NS 1006. Price 911p + Op. 

MULLARD UNILEX 
A mains operated 4 + 4 stereo 
system.  Rated one of the 
finest performers in the stereo 
field this would make a won-
derful gift for almost anyone in 
easy-to • assemble modular 
form and complete with a pair 
of speakers this should sell at 
abouteal-but due to a special 
bulk-buy and as an incentive 
for you to buy this month we 
Offer the system complete at 
only EIS Including VAT and 
postage. 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives 
really amazing  results.  You will 
receive an amazing assortment of 
stations over the 10, 25, 29, 31 metre 
bands. Kit contains chassis front 
panel and all the parts £2-30-crystal 
earphone 65p including VAT and 
postage. 

RADIO STETHOSCOPE 
Easiest way to fault find, traces, signal 
from aerial to a speaker, when signal 
stops you've found the fault. Use It on, 
Radio. TV, amplifier, anything.  Kit 
comprises transistors and parts In-
cluding probe tube and twin stetho-set 
E4-64). 

WINDSCREEN 
WIPER CONTROL 
Vary speed of your wiper to suit 
conditions. All parts and instruc-
tions to make LI 25. 

CONTROL 
DRILL 
SPEEDS 

DRILL CONTROLLER 
Electronically  changes  speed 
from approximately 10 revs to 
maximum.  Full  power at all 
speeds  by  finger-tip  control. 
Kit Includes all  parts, case, 
everything and full instructions. 
E3 75. 

SOUND TO LIGHT UNIT 
Will proved circuit flashes up 10 750 watts of lamps. 
Complete kit includes S.C.P. mains input leads, all parts 
and very neat plastic case FA IS. 

CASSETTE OUTFITS 
Complete mechanisms with  record/playback and erase 
heads-all electronics and speaker £9-75 post and VAT 
paid. Not, these are all cased up ready to use but case may 
be slightly uncompiete, cracked or broken. 

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. 

MINI-MULTI TESTER 
Amazing. deluxe pocket size 
precision moving coil instrument 
Jewelled  bearings-1000  opy-
mirrored scale. 
11 Instant ranges measure:-
DC volts 10, 50, 250, 1000 
AC volts 10, 50. 250, 1000 
DC amps 0-1mA and 0-100 mA 
Continuity and resistance 0-1501( 
ohms. 
Complete with Insulated probes, 
leads, battery, circuit diagram 
and instructions. 

Unbelievable value only Ea-SO + 50p post and Insurance. 

FREE Amps ranges kit enable you to read DC current from 
0-10 amps, directly on the 0-10 scale. It's free if you purchase 
quickly but if you already own a mini tester and would like one 
send El Si.• 

TERMS: Cash with order-but orders under £6 must add 
51Ip to offset packing, etc 

BULK ENQUIRIES INVITED. PHONE: 01-688 1833. 
ACCESS & BARCLAYCARD ACCEPTED 

J. BULL (ELECTRICAL)  LTD 
(Dept. E.E.), 103 TA M WORTH RD., 

CROYDON CR8 1SG 

HEAVY DUTY 3 CORE APPLIANCES LEAD 
15 amp wire 6ft, long, conventional yellow green, brown and 
blue cores, grey PVC outer, prepared ends, this flex normally 
sells at 300 per metre. 10 leads for £2-541 + 4141p. Post £1-51. 
E.H.T. MAINS TRANSFORMER 
Output voltage 4. 5kv 3mA. These transformers are ex unused 
P.S.U.'s. Price £2 4 Up. post 46p. 
LOUD SPEAKER GRILL 
Good quality rigid plastic. Ideal for use in car or home 
extension speakers. Two sizes available: 12"  12", price 
75p  53018". 18, LI -SO + 23p. 
• DIGIT COUNTER-RESETTABLE 
Coil voltage 48 D.C. or 115v A.C., current 100mA approx. 
Price £1.85 + 300. 
10 DIGIT SWITCH PAD 
Made we believe for G.P.O. push button telephones, each 

  button operates 2 pole switch which returns automatically, 
panel size 25" x 3)  n 15", push buttons with clear plastic 
protected digits 0-9. Price £1-95 + 341p. 
MAINS BLO WER 
Real bargain this month is a blower made by Smiths, the 
mains motor is tel right into the turbuiator and takes up the 
minimum of space. Overall size of the blower is 7" Na.  25" 
and the air outlet If' , 21". Price only £2 -541+33p+p & p 
DIAL INDICATOR 
As used in tool making and other precision measuring 
operations, the famous John Bull accurately shows differ-
ences of .01mm. A beautifully made precision instrument, 
price In most tool shoos would be £12-£15. Price EA + £1•211 

  W ATERPROOF SWITCH 
Ideal for greenhouse or outdoor, plastic body. Price 60p + 9p. 
CAR SPEAKER 
Elliptical size 71"x 5", 4 ohm. Price ft -50+12p. post 200+2p. 
7 SEGMENT DIGITAL DISPLAY 
TIL 302, I.e.d, com, anode-character size 4' approx. Price 
Et .15 + 16p. 
USEFUL BREAKDO WN 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 f" thick by 55" 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 
miniature loud speaker, three rechargeable Meads disc 
type 150•-•4 ferrite potted coils, three of which are tunable, 
4" ferrite rod. Mercury tilt switch on when case is upright, 
4 electrolytic condensors, one micro switch, 8 transistors 
all with usable length leads, 4 polystyrene capacitors. 2 pin 
Plug for charging batteries without uncasing and approxi-
mately 4 diodes and approximately 30 various capacitors and 
resistors, most of the resistors being 1 watt type, truly a 
very useful unit although secondhand, still in reasonable 
condition. Price £1 Si + 22p. 
25 WATT SPEAKERS 
Comprising 8" woofer and 3" tweeter with crossover and 
terminal connection panel, all mounted in good quality 
non-resonant cabinet. These are extremely good quality 
units comparable with those selling at twice the price. 
Cabinet size approx. 20' high, 101" wide and 85" deep, heavy 
cabinet made of thick blockboard. Price £25 + £3 75 the 
Pair. well worth your coming to collect, but if you Cannot 
collect they are still worth this £5 extra for carriage. 
T WIN PADDED FLEX 
F.5 0:7:spine& for some electric Irons and appliances  that  
require very flexible lead. 10 metre lengths. Price £1 + 15p. 

ROD THERMOSTAT 
Suitable for high temperatures up to 550.F. This is adjustable 
either at the head or remotely by a length of flexible drive. 
Price £2-5, + Up. 
DRY FILM LUBRICANT 
In aerosol can for easy application and for putting lubricant 
into places where the normal oil-can cag_not reach. Offered 
at about half the original list price. 51p + 7p per can (8 oz) 
or 12 cans for EA + Op. post L1-58. The lubricant is I.C.I. 
Fluon L169, 
V3 MICROS WITCH 
Popular switch with 10 amp 250 volt changeover contacts. 
Price £15 per 100, or M N per 1000 + VAT. Ditto with 15 amp 
changeover contacts £211 per 100 or £1116 per 1000. 
ASSORTED MICROS WITCHES 
10 different small, medium and large sizes to suit most pro-
lects and repair jobs. Price £1-541 + Up. If this pack does 
not contain the one you want, give us a ring, we may have it. 
PUSH S WITCHES 
That really stand out, its large dished knob also makes this 
extra easy to operate, sprung to return to normal when pres-
sure is removed. 10 amp 250 volt changeover contacts. Type 1, 
1 c/c• 40p +6p. Type 2,2 c/o 110p + 9p.Type 3. 3 c/0 lip + I2p. 
HF1N KIT 
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 + E2-111. 
SPRING LOADED ROCKER S WITCH 
Made originally for car dash. This is a simple on/off for up 
to 10 amps. Price 25p + 4p. 
DP PANEL S WITCH 
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 double-pole on/off. Price 48p + 
PUSH BUTTON S WITCH 
Suitable mains, audio or RF. Each switch rated at 250 volts 
15 amps. lit (black push button) closes 2 circuits; 2nd (while 
Push button) operates one changeover; 3rd (white push 
button) operates one changeover; 4th (white push button) 
opens one circuit. Note: All depressed buttons remain 
down until cleared by the 5th (red button). Further note: 
It Is a 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 75p + 11p. 
COMBINATION SWITCH 
This comprises 12 miniature changeover micro switches 
Joined In banks of 3 and mounted on frame with four digital 
numbered thumb wheels and a removable lever for locking 
the thumb wheel, the thumb wheel operates 3 banks. Over 
4.000 combinations are possible, by re-wiring the switch 
connections underneath thousands more variations are 
possible. If you are making equipment which should not be 
switched on accidentally or without authority, they this is a 
switch to consider. It can be used as a coding switch for 
many other operations. Very neat and compact, measuring 
approx. 4"  11" and 15" deep. Price £1-75 + rip. 
BALANCE ARMATURE INSERTS 
600 ohm impedance, use as either speaker or mike. Price 
50p + 7;p. 
PHOTO TRANSISTOR 
First class maker, will respond to light or infra-red. 5 for 
Et + 15p. 100 for EIS + £221. 1000 for £125 + £18-75. 
CONTACT STAT 
This is a skeleton thermostat with control knob calibrated 
15KPF-190.F. Put it into • box and you have calibrated wall 
slat or fix its flat base in close contact with the Item to be 
controlled, for instance, bolt it to the casing of an electric 
motor, heat sink of semi conductor or other device which 
must not be allowed to overheat or strap It to a water tank, 
etc., etc. The switch will make and break 15 amps at normal 
mains voltage. Price £1-59 + Up. 
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DISPLAY LIGHTING KITS LEDS DISPLAYS TRIACS 
Each unit has 4 channels (rated at I KW at 240V 
per channel) which switch lamps to provide 
sequencing effects, controlled manually or by 
an optional opto-isolated audio input. 
DL I 000K 
This kit features a bi-directional sequence, speed 
of sequence and frequency of direction change 
being variable by means of potentiometers. In-
corporates  master  dimming  control.  £1440 
DLZIOOOK 
A lower cost version of the above, featuring 
undirectional  channel  sequence  with  speed 
variable by means of a preset pot. Outputs 
switched only at mains zero crossing points 
to reduce radio interference to minimum.  1.8•00 
Optional Opto Input (DLA!)  60p 

elf!!! I '1„:004 011110 

Directly replace conventional light switches and 
control up to 300 W of lighting. No mains re-
wiring. Insulated touchplates. Easy to follow 
instructions. 
TD300K TOUCHD1MMER. Single touchplate with 
alternate action. Brief touch switches lamp on and 
off, longer touch dims or brightens lamp. Neon 
lamp helps find the switch in the dark  £6.50 
TDE,K Extension kit for TD300K for 2-way 
switching etc.  LI .50 
TSD300K —TOUCHS WITCH & DIMMER. Single 
touchplate, small knob controls brightness £5 50 
TS300K —ON OFF TOUCHS WITCH. Two touch-
plates  L4.30 
TSA300K —AUTOMATIC. Single touchplate. Time 
delay variable 2 secs. to 34 mins. 
LD300K —LIGHTDIMMER KIT  £2.90 

0.1" Red 9p 
0.2" 
Red  9p 
Green  12p 
Yellow 12p 
Square Red 
5 • 2-5 
9mm  20p 

SPECIAL OFFER 
25 off 0.2"  LEDS 
Red  £1 50 
Green  £2.00 
Yellow  £2.00 

DL727 0.5" 2-digit CA £1 25 
DL3041307  (pin compatible 
with DL704/707)0.3" CC Red 
70p DU347 CA, DL850 (pin 
compatible with DL7471750) 
0.8" CA/CC  £1 80 

LI QUID CRYSTAL 
DISPLAY 
34 digit 40 pin dil £3 10 

"SPECIAL. IL74 Opto Iso-
lator 45p. 

RESISTORS 
4W 22 ohm 10M El2 
Series 
Pack of 10 (one value) 10p 
10 Packs  80p 

SPECIAL OFFERS 
2N3819—Set  20p 
T I S 43 —VJT  25p 
TIC 106 4A 400B  30p 
EC4 I82L  10 for 50p 

INTEGRATED 
CIRCUITS 

555 Timer 
741 Op. Amp 
AY-5-1224 Clock 
AY-5-1230 Clock Timer 
AY-5-I232 ClocItTimer 
ICL7106 D.V.M. (LCD Drive) 
TDAI024 Zero Voltage Switch 
LMIOC Op. Amp. l• IV27U 
LM3911 Thermometer 
1M39I4 Dot bar Driver 
MM57160 (stac) Timer 
5566B Touchdimmer 
S9263 Touchswitch 
ZN1034E Timer 
All ICs supplied with data and circuit. 

2Ip 
lap 

£2-60 
14 SO 
£4 SO 
17.50 
£1 20 
[2.99 
CI 00 
£2 60 
£5 95 
£2 60 
&I 85 
LI 80 

400V Plastic Case (Texas) 
3A  49p  16A 
8A  Sip  20A 
12A  70p  25A 
6A with trigger 
8A isolated tab 
Diac 

10p 
165p 
190p 
80p 
112p 
lap 

24 HOUR CLOCK/APPLIANCE TIMER KIT 

Switches any appli-
ance up to I KW on 
and  off at  preset 
times once per day. 
Kit contains: AY-5-
1230 IC 0-5" LED 
display, mains supply, 
display drivers, 
switches, LEDs, 
triac, PCBs & full 
instructions. 

CT 1000K Basic Kit £14.90 
CT 1000KB with white box (56 x 131 x 7Imm) £17 40 
Ready built £22.50 

DIGITAL VOLTMETER 
THERMOMETER KIT 

Based on the ICL7106. This Kit contains a PCB re-
sistors, presets, cap-
acitors,  diodes,  IC 
and 0.5" liquid cry-
stal display. 
Components  are 
also  included  to 
enable the basic DV 
kit to be modified to 
a Digital  Thermo-
meter, using a single 
diode as the sensor. 
Requires a 3mA 9V 
supply (PP3 battery) 
L20-75. 

ALL COMPONENTS ARE BRAND NE W AND TO SPECIFICATI ON. ADD VAT AT CURRENT RATE TO ABOVE PRICES PLUS 30p P&P. MAIL 
ORDER—CALLERS WELCOME BY APPOINTMENT, 
NM CU M . 

VISA TK Electronic 106 STUDLEY GRANGE ROAD 
S (EE)  LONDON W7 2LX. TEL. 01-579 9794 

TECHNICAL TRAINING 
IN ELECTRONICS AND 
TELECOMMUNICATIONS 

ICS can provide the technical knowledge that is so essential to your ,uck.ess; 
knowledge that will enable you to take advantage of the many opportunities 
open to you. Study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee coaching 
until you are successful. 

City and Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 

Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 

POST OR PHONE TODAY FOR FREE BOOKLET 

ICS To: International Correspondence 
Schools 

Dept P268 Intertext House, London 
SW8 4U.1 or telephone 622 9911 

Subject of Interest   

Name   

Address   • 

Random Electronic 

EASY DICE 
Build your own 'EASY DICE' from the 5 intergrated 
circuits and full components supplied, including box 
and descriptive instructions. 

Co mplete 
or 
Kit 

P.C.B. 
Layout 

••••01 

All you need is a soldering iron 

T WO DICE FACES TOUCH CONTROL 

a *Self Assemble Dice 
b *Ready built Dice 

£3.95 
£4.75 (INCL. 

Order now from  Fringewood Electronics Ltd 
1 Hatton Court Ipswich Suffolk H•1 

Amount enclosed £ 
Name 
Address 

 Age:   

raIllU MIIIIMMAIM MEIM111111111•111111•111 =111111 M111311M 
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Please state amount required in appropriate box 
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[MN N electronics 
your soundest connection In the world of components 

Dept EE1, 56 Fortis Green Road. Muswell Hill. London 6410 3HN.  Tel 01- 033705 

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 latest 
In Microprocessors, Don't delay order your copy today 
The price is only 40p (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 
127  22p 
128  22p 
176  229 
187  231, 
187k(  37p 
188  221, 
1881<  311, 

AD 140  79p 
149  61p 
161  Up 
162  401, 

AF 116  351, 
117  350 
124  431, 
139  40p 
172  379 
239  48p 

BC 107  10p 
108  10p 
109  10p 
147  8p 
148  8p 
149  $9 
157  129 
758  13p 
169C  129 

BF 178  29p 
179  359 
180  23p 
181  329 
184  24p 
180  Up 
194  13p 
195  13p 
196  139 
197  13p 

75B (7 watt.)  •  3 67 
! 75X (10 watts)  .. 4'6O 

VEROBOARD 

Sire Ins. 
25. 1  ..  0-1 dc 12p 
25- 375.  ..  45p 
75. 5  929 
3 75 •• 3 75  529 
3 75  5 00  ..  60P 
17 • 250  .. 9 55 
17 . 375  .. 201 
17 9 • 4 7 .. 
Pin Insertion tool..  Illp 
Spot Face Cutter ..  1149 
Vero Pins .. 42p per 100 

POTENTIOMETERS 

Log or Lin L/S  719 
Dual Log or Lin L/S  M P 
Dual Log W/S  1-30 
Lug or Lin W/S  72p 

VERO BOXES 

Tyne No. 2523E  .. 5.75 
17981<  .. 5.1111 

G. Range 2672A  .. SAN 
2673G  .. 5-17 
26748  .. 12•411 

Plastic 2514F  .. I N 
2516G  .. 2'27 
2518H  .. 2-53 
2520J  .. 2-57 
25221<  .. 3-211 

Series 2 Casebos 
2037C  3•113 
206813  .  5•21 
20731<  .  7.01 

Pins 
2  .. 

5(1800) 
5 (240°) 

741  . 
748  . 
LM301AN 
LM307 
LM308 
LM324 
LM380 
LM381 
LM3900 
MC1310 
NE555  .. 
TBA810AS 
TCA940 
TOA2020  . 
ZN414 

23p 
31p 
31p 
Sip 
75p 
115p 
999 
1 77 
67p 
1 -26 
309 
99P 
1-79 
358 
929 

TOGGLE S WITCHES 

S.P.S.T  32p 
D.P.D.T.  43p 
Sub Min 
S P.S.T  ..  SIP 
SP OT. 
D.P.D.T.  

PUSH S WITCHES 

Push to Make  ..  16p 
Push to Brake  ..  22p 

SLIDE 

Standard D.P.D.T.  179 
Min D.P.D.T.  ..  179 

ROCKER 

Miniature  ..  22p 

DIN 

Plug Socket 
10  10 
15  10 

.. 15  10 

.. 15  10 

.. 15  10 

V.A.T. Inclusive prices. Export Customers deduct 2%. Postage and Packing 25p. 
Trade and Export Inquiries most Welcome. Hours 9.00am-5.00pm. Now available 
our ORDER-RING lime, just phone your ord m through with your Access or 
Barclaycard number and providing the order is received by 3.00pm the com-
ponents will bed  tehed the same day (min tel order £.5 00). 

For your Guidance 
Value Added Tax 

Unless otherwise shown, all prices in 
advertisements are inclusive of VAT. 

Where prices are exclusive, readers should 
ensure that they have added the correct 
amount of VAT before ordering. 

Export orders are not subject to the addition 
of Value Added Tax. 

OHIO  SCIENTIFIC  Superboard  II 
assembled 8K basic 4K ram Li g + vat. 
SINCLAIR  PRODUCTS  New  10MHz 
scope EMS. pfm200 £52 GS, case El 40, 
adaptor  £3 40,  connector  kit  £11-27. 
Microvision to £91, adaptor £6 99, pdm35 
E M U, adaptor £3 40, case £3 40. de1350 
£71-22. dm450 £102 17,  dm235 £52 66, 
rechargeable bads. El 99, adaptor £3 94, 
case £9. Enterprise prop calculator + 
accessories £23 27. 
COMPUTER GAMES chess challenger 7 
£84. Star Chess £62. Voice challenger 
£239. Chess champion 6 L411 M. Atari video 
computer £147. Cartridges E14 32. 
COMPONENTS  1N4148 9 Op.  1N4002 
3 1p. 741 169. 1oc182, bc184, bc212, bc214, 
bc548 Sp. Resistors 1W 5% E12 1OR to 
10M lye, 0 Op for 50+ of one value. 16V 
electrolytics 5.1,2,5,10,22nd Sp, 100ref Sp. 
1000nd 10p. 1 lb FeC1 £1 30. Delo pen 84p. 
40 sq Ins pcb 569. Polystyrene capacitors 
E12 63V 10 to 1000pf 369 1n2 to 10n 4p. 
Ceramic capacitors 50V E6 220 to 47n 
2p. Zeners 400rn W 824 2v7 to 33v 7p. 
Preset pots subrein 0 1W 10010 4M7 69. 
TV GAMES  AY-3-8500  + kit £9 53. 
Rifle kit £5 27. Alf-3-8600 + kit £17 TS. 
Stunt cycle chip + kit Elf 72. AY-3-8603 
Chip £13 63. 
TRANSFORMERS 6-0-6V 1000ra 769, 
Ila £2 60. 9-0-9V 75ma 76p, la £2 22, 

2a £2 O. 12-0-12V 100ma 929, la £2 75. 
IC AUDIO AMPS ...nth pcb. 3C12 6W 
£2 08. JC20 IO W £3 14. 

BATTERY ELIMINATORS 3-way type 
67) /90 300rna £3 14. 100ma radio type with 
press-studs 9v £3 57. 9+90 £4 79. Car 
convertor  12v  input,  output  418 71r9v 
LIGOina £2 66 
BATTERY ELIMINATOR KITS 100m a 
Tao ,o types with press-studs ellea £1 49, 
to £1 49, 9v £1 49. 414-4(v E1112, 6+6v 
£1• 92,  9+ 9;.•  £1-92.  Stabilized  8- wary 
types 3/41 6:7)/9/12/15;18v 100rna £2 50, 
1 Amp £5 10. Stabilized power kits 2-18v 
10Orna £2 38, 1-30v 1A £5 15. 1-30v 2A 
Ell 24, 120 car convertor 67119. lA El 35. 
T-DEC AND CSC BREADBOARDS 
s-dec £3 79, t-dec £4 59, u-deca £4 99, 
u-dick £7 16. 16 Al avaotor £2 31, .n4b 
£2 64, exp300 £4 61, eap350 £3 92, exp325 
£1 84. 
BI•PAK  AUDIO  MODULES  6450 
£24 03. AL60 Ea 97. Pa100 £17 33. Spen80 
£4 57. Buda° £6 OS. Stereo 30 £20 57. 
ALL() £4 04. P012 L7 ,27. 0s12 II 42. 
Ma60 L36 23. 

S WANLEY ELECTRONICS 
Dept. EE, 32 Gold ul Rd., Swanley , Kent. 
Post  30p  extra.  Prices  include  VAT 
unless stated. Official and overseas orders 
welcome. Lists 24p post free. 

24 TUNE DOOR CHI MES 
DOOR TUNE  £17 IS  f- VAT. 

Wadtkngton's Videoreester ananurce 1,,rbe,, tl'al doesn't 
:u Eltrnnggo. Smo Deng et Bt....  •••• • • T. ALAVA 24 

JOIerent claSsical are! popular • . •  •, to MOP 
00 select to your nm  ' • 
eipechng to call Dori' •  7 a 
wonderful se ',make,.  . • , , and 
heautnufly designed to enhance your T•pr.*  72rre 
somethng for Chnstmas something tor your continental 
angers or you; relations from the sla m, and even 
something tor Me been Doer tunes o easy to Pstsh and 
has separate controls tor volume. tone and tempo 

T.V. GAMES 
PROGRAMMABLE £29 50  i VAT. 
COLOUR CARTRIDGE TV  GAME. 

:he TV gene can me compaced iv an audio cassette desk 
and ts progtateried to play a muhitude of different genes 
r COLOUR. usIng various plug c cartridges At long last a 
tv game is evadable whch va11 keep pace oath improwng 
leeterolugy by allowing you to extend your library of games 
with the purchase of addlional canridges as new games 
'le developed Each cartridge contains up to lee dnleient 
adeon games and the first canndge xntaning ten sports 
names is Included free with the console Other (A-fridges 
re currently andel:dela enatee you to Play such games as 
,,,and P. Moor Reong. Soper Wpeout and Spiel Rider 
; ether canndges are to be released tate this year. 
rdunrg Tank Battle Hunt the Sub and Target The 
icosole comes complete with two tenrovable pystick 
player commis 10 enable you to move in al four detections 
ionadovarrighrletr and bolt 'nu) these eystick controb are 
baN serve and target fire buttons Other features nclude 
several Melody's option swnches, automatic on screen 
Agri* Scone and colour coMng on scores and balls 
Lifelike sounds are transmitted through the Ws speaker. 
simulating the actual game beng played 
Manufactured  by  Waddngtons  VaLeutiastet  and 
guaranteed fir one year 

EXTRA CARTRIDGES  

ROPD RACE — 81.57 + VAT. 
rand Pro motor tenni) with gear changes. Gr oh notses 

SUPER WIPEOUT — till an VAT. 
10 thereto genies of blasting obstacles off the SCrePc 

STUNT  ER — £12.19 + VAT. 

Motorcycle spec) gels, lumping obstacles, Impala aeon, 
tows of up to 4 husr6 err 
NON•PROGRAMMAN 1 TV GAMES 

GSM - COLOURSIXIRE N  113.50  

10 Game COLOUR SPORTSWORLD E2250  

CHESS CO MPUTERS 
STAR CHESS  C55 ,09 + VAT. 
PLAY CHESS AGAINST YOUR PARTNER. 

“wg your  own TV to display the Dowd and pieces Siam 
Chess is a new absorbing game to' two players. mach wc, 
interest and ekrne all ages The Lena plugs into the aerial 
socket of your TV set Bed displays tie board and pieces 
full [Plow or black and wheel on your IV screen Based •• 
the moves of chess It adds even mule eicsement da, 
interest to the gar* For Mese who have never dun, 
Sin Chess is a nogl artrodurraen ma the clesec game I 
chess For the expenenced chess player there are o,. 
new dimenvons or unpred.ciablny and clIance added 
the strategy of the game Nut only can pieces be taker •• 
onventonal chess type moves, his each piece can aiv 
airhalge rocket foe venti ns opponents The unit cram, 
.omp'ete with a fine 18V macs adaptor, full minion°, 
and reaeNe months guarantee 

CHESS CHALLENGER 7 - EU • 85 + VAT. 
PLAY CHESS AGAINST THE COMPUTER. 

Ire stylish.. COMPACT, poneble console can be set to play el' 
sewn diffetent Meets of abdsy from beginner to ruin 
indudeirMate 41 two and "Chess by mar The corrode, 
well only make responses value' obey International chess 
rules Cashing. on Anson and promote') a pawn we al 
included as part of the computer's programme ,7 6 

PoSSene to enter any gven problem from MA WMPA OT 

neY4PaPerS or ahernerveh establiSh your own board 
position and wince ere computer react The poisons of al 
pieces can be venhed by using hie compote memory recall 
button 
Price includes snit wet; wood graced housing. and 
Staunton design Chess pieces Compute, plays black or 
white and agonsi risen and CO MA complete with 1 mains 
adaptor and 17 months guarantee 

OTHER CHESS COMPUTERS IN DOR RANCi OCCLUDE 

CHESS CHAMPION 6 LEVELS (47 39 4- VAT. 
CHESS CHALLENGER  10 LEVELS £138 70 

VAT 
BORIS  MULTI-LEVEL TALKING DISPLAY 
£163 04 + VAT 

ELECTRONIC CHESS BOARD TUTOR £11  17 
-I- VAT. 
A special bulk purchase ut these amazing chess macnic,: 
n'adlines (mattes as to ohm them at °Nis ' 'less ma, 
half recommended fecal dice The electronic the, '•-• • 
a sent* battery operated rnaChwe Ole! can Aqua'.  - 
anyorie to play chess and morn , 
championship level This • v  -• • •k-•. - • 
beginners but also for esse• • • • ••,• • 
better chess Unit contains Ihe  . 
32 chess pieces. a 64 page explasantry booklet ace 
37 progressve programme cards mck4ng 
cards, 16 check mate positions, 9 iterative ga• • 
opening& 3 end games. 29 chess problems and 
games 

DRAUGHTS COMPUTERS 
CHECKER  2 LEVELS £43 00 + VAT.  PLAY DRAUTUITS•CHECKFRS AGAiNST 
CHALLENGER 4 LEVELS £70.00 + VAT. 

The draughts computer enables you to sharper your skyc. 
improve your game and play wherever you want The 
compute( incorplmates a sophisticated, reliatie. lessen 
makng microprocessor as ns brae Its lugh level ot 
Marking ability enables it to respond with its best COpolAT 
moves like a Ailed human opponent CCM can seen 
oftence or defence and change playing ckthculty levels at 

!me Poses:Ps can be vested by CO MO:11 r Mect,M7, 
77, nil Machce does not perm, illegal neves and  onto. 

mains yd,il. ' •  • 

HE COMPUTER 

... a a  ill 
ar a.. 

• 

FOR FREE BROCHURES - SEND S.A.E 
For FREE alustrated brochures and repews or TV vh., LimOS ya•  s: m T 1,2  e1 Stdte 

WP C, PSITCulet games yhe route intomiairon on 
Can°, Moose at .r shop .n Welieg  derienytirriors daily  open Iron.  53Uprri Moe Sal  ;.r.•Wr•dl 

lo order by telephone please nuote you, name addtess and ACcessBarrrocar,: n„, Le, 
Renege and Patent] FREE 

AJD DIRECT SUPPLIES LIMITED, Dept. EE12 102 Bellegrove Road, 
VVelling, Kent DA16 300. Tel 01-303 9145 IDay) 01-850 8652 lEveningsl 
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For Sale 
MULLARD  LP1164 AM/FM  I.F.  Modules 
guaranteed  unused  £1-50.  P.P.  C. W.O. 
S.A.E. Lists. Tennex Limited, Stock Road 
Industrial Estate, Southend, Essex. 

NE W  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 LO W. 527864. 

Books and Publications   
FREE. World-famous manufacturer's con-
venient, pocket-sized electronic construction 
guide (nearly 200 full-colour illustrations). 
Limited period offer. Send SAE now to 
TECHNOCENTRE, 54, Adcott Road, Middles-
brough. 

Business Opportunities 
IN VIE W 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. Ha milton 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, modify and improve our electronic 
and electromechanical processing equipment. Would 
suit amateur or part-qualified enthusiast (preferably 
local and with interest in photography). Flexible hours 
and negotiable terms. Write or phone for a friendly 
chat! Keith Lyons, 'R   the Clock Colour 
Prints Ltd., 16 Blenheim Terrace, London N.W.I. 
Telephone 6242244 or 2116 9269. 

SMALL ADS 
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 
Electronics,  Room  2337,  I PC  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-
mitter-Receiver Kit. Only £ll0-70 plus 25p 
P. & P. 

'Brain-Freeze' em with a MINI-STROBE 
Electronics Kit, pocket-sized 'lightning flashes', 
van-speed, for discos and parties. A mere £4-50 
plus 25p P. & P. Experiment with a psychedelic 
DREA M LAB, or pick up faint speech/sounds 
with the BIG EAR sound-catcher; ready-made 
multi-function modules. £5 each plus 25p 
P. & P. 

LOTS MORE! Send 25p for lists. 

Prices include VAT. 

BOFFIN PROJECTS 
4 CUNLIFFE ROAD. STONELEIGH 

EWELI„ SURREY. (E.E.) 

P.C.B.s Paaolin 101" x 41" 4.-11 U. 12" x 91" Up. 
15" ir hr £1 41. D.S. 10" x 51" Up. Fibreglass 12" wall N. 14" x 6”  •56. D.S. 101- x 7"E1 45. 8" x 7" 
£1 IS. Panel with 40 assorted 74 series I.C.s E1.11111. 
20 wire ended Koons £1 21. Small 3 Transistor Audio 
Amps 3-Cl 29. 300 Small Components, Trans, Diodes 
LI II. 71b5 Assorted Components £3.75. List 15p. 
refundable. Post 20p. Insurance add 15p. 

J.W.B. RADIO 
2 Barnfield Crescent, Sale, Cheshire 1133 114L 

MO M OMB  MI MI 

QUALITY ELECTRONIC 

COMPONENTS AT LO W PRICES 

Write or telephone for free pamphlet to: 

HARRISON BROS. DEPT E E 
P.O Box 55, Westcliff-on-Sea, Essex. SSO 7LO. 

Tel, Southend.on-Sea 32335 

OWN M S NNW 

TURN  YOUR SURPLUS capacitors, tran-
sistnrs,  etc.,  into  cash.  Contact  COLES-
HAhDING & CO, 103 South Brink, Wisbech, 
Cambs, 0945 4188. Immediate settle ment. 

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,  Ill  Rockspark 
Road, Uckfield, Sussex, 

200 CO MPONENTS £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  55p.  Clear 
Acetate sheet for master 14p. Copper-clad 
Fibre-glass Board approx. lnun thick £1-70 
sq. ft. Post/packing 6013. W HITE HOUSE 
ELECTRONICS, P.O. Box 19, Castle Drive, 
Penzance, CornwalL 

NORTHERN  IRELAND.  Build  your own 
Computer.  Nascom-1  Microcomputer kits. 
From P & 0 Computers (NJ), 81 Dublin 
Rd, Belfast BT2 7HF. Tel: 22010 evenings. 
Donaghmore 312. Belfast 621706. 

AERIAL BOOSTERS 
Improves weak VHF radio & television 
reception. 
B45-UHF TV, BR-VHF RADIO. B11 A-2 
metres. 

For next to the set fitting. 

PRICE £6. S.A.E. FOR LEAFLETS. 
ELECTRONIC MAILORDER LTD. 

62 El ridge Street 
Ramsbottom, Bury, Lanes, BLO SAG. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4. 
Rag. Office, 22 Coningsby Gardens. 

ENAMELLED COPPER WIRE 
SWG  1 lb  50,  40a  2 oz 
10-19  2 65  1'45  75  60 
20-29  2 85  1.65  •90  70 
30-34  3 05  175  1 • 00  75 
35-40  340  1.05  1.15  84 
41-43  4.55  2.55  1.55  1 30 
44-48  5.03  9.05  2.13  1 70 
47  5.00  5.00  3.00  1.50 
45  15.00  9.00  6.00  3.30 

SILVER PLATED COPPER WIRE 
14, 16, 18 4 • 50  2.25  1-44  • 90 
20 & 22  5-00  2-55  1-74  1.0111 
24 A 26  5.70  3.31  2-00  1 •22 
28430  6.67  3.11  2.33  1.44 

Prices include PAP and VAT. 
SAE brings list of copper a resistance Wires. 
Dealer enquiries Invited. 

RECHARGEABLE 
BATTERIES 

TRADE ENQUIRIES WELCOME 
FULL RANGE AVAILABLE. SAE FOR LISTS. E.1 25 for 
Booklet "Nickel Cadmium Power" plus catalogue. Write 
or call, Sandwell Plant Ltd, 2 Union Drive, Boldmere, 
Sutton Coldfield, West Midlands. 021-354 9754. Or see 
them at TLC, 32 Craven Street, Charing Cross, London 

BUILD  25  PROJECTS  with  our  multi-
purpose kits, details supplied. Send £15-00 
to Major Oak Services, 33 Lillian Avenue, 
London W3. 

TUNBRIDGE WELLS CO M P O N E N TS, 
BALLARD'S, 108 Camden Road, Tunbridge 
Wells, Phone 31803. No lists, enquiries S.A.E. 
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The NE W 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. 

* Ideal for microprocessor 
development. 

* Designed for all prototype 
and pre-release applications. 

DRA MATICALLY REDUCES 

DEVELOPMENT COSTS 

Roadrunner Wire 
Threading System 
Introkit 

Pencil .. 

6" Glue Strips (pkt 20) 

2" Press Strips (pkt 20) 

Bobbins, 4 of 1 col./pkt. 
Green, Blue, Gold, Pink . 

£9.88 

244 

280 

2 92 

2 12 

OIL Breadboard  2.65 

Prices include P & P. Please add 
15% VAT. 

Come and see us at 

Breadboard 
on Stand F10 

For further information please write to: 

Li. BRINE ASSOCIATES 
116 Blackdown Rural Industries, 

Haste Hill, Haslemere, Surrey. 

NO 
BATTERIES 
NO WIRES 

()NIA 

23219 
l'FR P 
VAT £4 95 

The ne.1..tc.  2.an) ,onneennaleao, Just plug 
into power socket. Ready to usie. Crystal clear communicat ions 
Irons room to room. Range 1-mlic on the same mains phase. 
On/off switch. Volume control. Useful as inter.olfice intercom, 
between office and warehouse. in surgery and in home. 
P. & P. /I •23. 

4-STATION 
INTERCOM 

22715 
t- VAT £4.19 

c your conitounicat  lorOblefll• with this 444tation 
fransistor Interconi syntein I I master and 3 Subs) In robust 
pbutic cabinets for desk or wall mounting. Callitalkfibiten 
Iron, Master to Subs to M uter. Ideally suitable for Business. 
Surgery, Schools. Hospitals and 0111Cf. Operates On One 9V 
mittery. On/off switch. %OlUIlle control. Complete with 3 con-
,ectin  S ire, y  mut.  Battery arid other acces.orie,. 
P e P 
W A, '  A M, ' W A N  tree c.o.( 

TELEPHONE AMPLIFIER 
11715 
-VAT £270 
-P & P 99p 

Lat—i  isi,1 Telephony Amplifier with detached Plug -

in speaker. Placing the receiver on to the cradle activates a 
switch for immediate two•way conversation without holding 
the handset. Many people can listen at a time. Increase 
efficiency in office, shop, workshop. Perfect for "conference" 
calls: leaves the Imes hands free to make notes, consult files. 
No long waiting, saves time with long-distance calls. On/off 
..witch, volume control, conversation recor•ling model at 
11995 • VAT  el On P. 0 P. tetp. 

DOOR ENTRY SYSTEM 
No houseituusinessisurgery should be w ithout a DOOR EN TR Y 
SYSTEM in this day and age. The modern way to answer 
the door in wifely to unwanted callers. Talk to the caller 
and admit him only if sidialled by pressing a remote control 
button which will open the door electronically. A boon for the 
invalid, the aged unit busy housewife. Supplied coniplete 
dip. kit with one internal Telephone, outside Speaker panel, 
electric door lock release (fur surface mortise retersible late h 
lucks) mains power unit. cable 04.way) 50 ft and wiring diagram. 
Price 1149 ,15  VAT 17-60 4-  P . a  P. £1.30. Kit with la o 
Telephones 159-99 + VAT 19 00  P. & P. El .73. 

10-dnp prier refund  ee on au items. 

WEST LONDON DIRECT SUPPLIES IKEISI 
tOg KENSI3i0TON M OM STREET, LONDON WI 

Please 

mention 

Everyday 

Electronics 

when 

replying 

to 

advertisements 

-;_--
,-------  --E ------=  --,----L-  -. 
.• -.. 
-s  IT's  _ .2_  _ =  .-„,-.... ...2.  = ___,_; COMING! _ 

PROFESSIONAL 
ELECTRONICS 

'The Ultimate 
in Quality' 

A 
Phenomenal 
NEW 

Mail 

Order 

Company 

the likes 

of which 

YOU'VE  

NEVER  

SEEN  

BEFORE  

Providing the 

most 

PROFESSIONAL 

Electronics 

Equipment 

on the market 

for 

You!  

La-

Everyday Everyday Electronics, December 1979 847 



M.E.C.A. 
14 HOPETOUN STR., 

BATH GATE, 
WEST LOTHIAN 

Tel: Bathgate 631371 

4 RECTIFIER DIODES 
in 4003 or 4005 ON ALL ORDERS 
dated before 1.1.1980 

TERMS: C. W.O. No Min. 15p P & P. 
ACCESS & BARCLAYCARD ACCEPTED 
Min. £5 Post & Packing 25p. 

GOVERNMENT, SCHOOLS, COLLEGES 
ORDERS ACCEPTED 

Send or Phone for Catalogue. 

E E 
CMOS 4049  26p N LSN N LSN N LSN AUDIO 100+ Less 20% 
4000 8p 4050  26p 7411 15p 18p 7490 29p 40p 74198 95p LM380  60p 1K Less 25% CAPACITORS: -
4001 11p 4052  459 7412 15p 7491 49p 74221  99p 90p SN76003  190p D.L.747  £1•50 ELECTROLYTIC. RADIAL 
4002 
4004 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 

12p 
250p 
70p 
129 
45p 
25p 
26p 
12p 
12p 
26p 
55p 

4053  45p 
4066  30p 
4069  20p 
4071  15p 
4081  18p 
4082  17p 
4507  Up 
4511  55p 
4512  65p 
4515  195p 
4519  42p 

7413 
7414 
7416 
7417 
7420 
7426 
7427 
7430 
7432 
7437 
7438 

15p 
45p 
16p 
24p 
10p 
15p 
15p 
10p 
12p 
12p 
13p 

30p 
659 

16p 

16p 
18p 
20p 
25p 

7492 
7493 
7494 
7495 
7496 
74100 
74107 
74121 
74122 
74123 
74125 

29p 
28p 
69, 
45p 
48p 
79p 
19p 
22p 
35p 
35p 
30p 

40p 

62p 

32p 

55p 
40p 

74387  99p 45p SN76013  130p 
SN76023  130P 
SN76033  190P 
TBA800  70P 
TBA810S  90P 
TBA820  116p 
TDA1022  600p 

LEAD 

16V  40V  63V 
Values 
1 uF  3p  3p  3p  

2.2uF  3p  3p  3p 
3.3uF  3p  3p  3p 
4.7uF  3p  3p  3.5p 
10uF  3p  3 5p  4.5p 
22uF  3p  4p  5.5p 
33uF  3.5p  4 5p  5•5p 

REGULATORS 
78L  25p 
723  ,, 

"P 
78M 409 - 
7805  SOp 
7812  50p 
7815  
7824  'P 
LM309  50 p 

1N4148  1•3 P 
100  £1 

1N4002  49 
1N4003  3. -5p 
1N4005  4p 
1N4007  5p 
1N5402  10p 

MICROS. 
CPU's 
no  Lf RESISTORS 

4015 50p 4522  70p 7440 129 22p 74126 29p 409 LM323 
375 p Z80A  £11 " W  5%  47uF 4p 5p  6.5p 

4016 21p 4526  70p 7441 52p 74132 44p 60p  LM340K 75p woo  £7 0.6p each 68uF 6.5p 1p  7.5p 
4017 45p 4528  70p 7442 26p 45p 74141 49p 79 75p 8080  f..4  100+  0 5513 100uF 4.5p 8p  fp 
4018 45p 4529  70p 7443 42p 74150 53p LINEAR 280P10  £6.75 150uF 7p fp  11p 

POLYESTER 4019 25p MC14409  999p 7444 42p 74151 39p 499 702 58p 220uF 6p 10p  14p 
MEMORIES: 4020 50p MC14419  295p 7445 42p 74153 45p 49p 709 25p MYLARS 330uF 7-5p 14p  16p 

4021 50p 74C151  80p 7446 42p 74154 65p 120p 710 35p 2102  Thp .001 to • 0022u F2p 470u F 8p 16p  20p 
4022 45p All prices 7447 42p 68p 74156 39p 789 711 30p 2102L  et •0027t0•039uF 2p 680uF 11p 20p  25p 
4023 12p include V.A.T. 7448 42p 48p 74157 39p 45p 712 75p 2114L  £4•75 •047t0•082uF24p 1000uF 12p 21p  34p 
4024 45p BUFFERED 7450 139 74161 49p 75p 720 50p 4044  £11 .1 uF & • 12uF 3p 2200u F 22p 42p  — 
4025 12p types on request 7451 13p 20p 74163 49p 79p 741 (8 or 14) 15p 4116  £8.50 •15uF6•18uF4IP 
4026 95p according to our 7453 13p 74164 55p 75p 747 60p PROMS •22uF & •27uF 5p 
4027 25p stock position. 7454 139 16p 74165 59p 748 30p 1702A  1.4 .33uF & .39uF bp 
4028 
4029 

45p 
60p 

7460 
7470 

13p 
269 

74166 
74175 

699 
55p 58p 

CA3046 
CA3130 

55p 
90p 

2708  £5•75 
2716  LIS 

.47uF & •58uF 9p 

.68uF  11p 
TRANSISTORS: -TTL:— 

4030 20p N  LSN 7472 24p 74176 49p LM301 28p 2758 5V  £15 Standard A  C 
LO W PROFILE 4033 80p 7400  79  14p 7473 16p 28p 74180 60p TL084 95p CHARACTER TIP 29 27p 30p  40p 

4034 150p 7401  9p  14p 7474 19p 25p 74181 125p LM3900 40p GENERATORS DIL SOCKETS TIP 30 32p 35p  40p 
4035 50p 7402  9p  14p 7475 26p 40p 74182 45p LM1458 35p 2513  £.5 8 Pin  7-5P TIP 31 32p 35p  41p 
4037 90p 7403  9p  14p 7476 259 309 74190 69p 789 NE555 20p UARTS 14 pin  9.0p TIP 32 313p Op  45p 
4040 50p 7404  7p  14p 7480 359 74191 69p 90p NE556 50p TR16028  £3 16 pin  10•OP TIP 41 50p 52p  511p 4041 45p 7405  13p  18p 7481 60p 74192 55p 69p NE565 75p Solder con pins TIP 42 45p Up  59p 

LEDS 0.2" 4042 40p 7406  15p 7482 45p 74193 559 65p NE566 75p 100  40p 
4043 30p 7407  24p 748.3 45p 58p 74194 55p NE567 100p Red  8p 8083 Function 2N3055 (T03) 33p 
4044 50p 7408  9p  14p 7485 60p 689 74195 49p 60p LM382 110p Green  10p Generator for 2N3054 33p 
4046 75p 7409  9p  18p 7486 20p 30p 74196 499 78p CA3080 68p Yellow  10p MARCH project BC108 7-5p 
4048 50p 7410  9p  14p 7489 99p 74197 49p POA CA3140 611p 10+ Less 10% £2.20 BC107 7.5p 
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ENTERTAINMENT COMPUTER 

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. 

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! 

It's so excitingly different ... great for parties and to make the evening when 
visitors call. 

CARTRIDGES AVAILABLE AT £11.99 
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) 

Videocart-8: 1-player 
"Mind Reader" 
Videocart-9: 2-player 
"Drag Sufi)" 
Videocart-10: 1 and 2-player 
"Maze" and "Cat & Mouse" 
Videocart-11: 2-player 
"Backgammon" and 
"Acey-Ducey" 
VIdeocart-12: 2-player 
"Baseball" 
Videoeart-13: 1 and 2-player 
"Torpedo Alley" and 
"Robot War" 

V1deocart-14: 1 and 2-player 
"Sonar Search" 
VIdeocart-15: 1 and 2-player 
"Memory Match" 
V1deocart-16: 1 and 2-player 
"Dodge It" 
Videocart-17: 1 and 2-player 
"Pinball Challenge" 
V1deoeart-18: 1 and 2-player 
"Hangman" 
Videocart-20: 1 and 2-player 
"Video Whizball" 
Videocart-21: 1 and 2-player 
"Bowling" 

HITACHI PROFESSIONAL 
MONITORS 9" — £129 

12" — £199 VAT 

• Reliability Solid state circuitry using an IC and silicon 
transistors ensures high reliability. 
• SOO 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 uttering. 

• Looping video input Video input can be looped through 
with built in termination switch. • External sync operation (available as option 
for U and C types) • Compact construction Two monitors are mountable side 
by side in a standard 19-inch rack. 

At  a price equivalent to learning one 
language,  LEXICON offers 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 
Iwo additional modules. 

UNIVERSAL POWER SUPPLY 
Suitable for Nascom I, Nascom II, Superboard and all computers requiring 

these specifications. 
+5V a 3 amps  +12V tit lamp  —5V # 500 mills  —12v ft 500 mills 

Easy to construct — complete with transformer.  Our price £24.90 

THE ATARI VIDEO COMPUTER 
SYSTEM 038.vAl 

 111 

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 star thrill, whether you're in the 
thick of 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 Golf 

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. 

Break the language barrier EO:1N3LY8 
LEXICON 

111 0 011 WIJ ULJ W IN 

IS 0 0 CO 42 CI LI LI la 

LII 010 0 0 0 0 LIP 

Eli TV PINBALL FEATURING BREAKOUT 

CHIP & PCB  ALL OTHER PARTS 
£14.90  ALSO EX-STOCK 

MODULATORS UHF Channel 36 
Standard 6 meg band width £2.25 

EX STOCK High Quality 8 meg band width £4.90   

SHORT C12 CASSETTES FOR 
COMPUTER PROGRAMMES 10 for £4.00 

video 100 12" BLACK S W W1 E 

LO W COST VIDEO 
MONITOR 

• 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 + 3DB 
• Input impedance • 75 Ohms 
• Resolution • 650 lines Minimum In Central 
80% of CRT: 550 Lines Minimum beyond 
central 80%. 

Only  £79 + VAT 

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 10W  Telex: 298755 TELCOM G 

•  Telephone: 01-441 2922 (Sales) 01-449 6596 
OPEN • 10 am • 7 pm — Monday to Saturday 
*NOW OPEN ALL DAY SUNDAY — For Shop Sales Only * 

••%(• Close to New Barnet BR Station — Moorgate Lino.  
COMP 

fp I 

COMPUTER 
COMPONENTS 

Part of the Compshop Ltd Group) 

INKUOCA110 
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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 

\!ate
adt30  d1919 \s ev  b\g,ger 

and better t\lan \ast year.\ts 

catalogue. 

ttle one stir)* no one s̀notO rOss\ 

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 
Maplin that's even 
bigger and better 
than before 11 you 
ever buy electronir 
components. thit, 
the one catalogitt , 
you must not be 
without. Over 280 
pages - some in full 
colour - it's a 
comprehensive 
guide to electron!, 
components with 
hundreds of 
photographs and 
illustrations and 
page after page ot 
invaluable data 

Our hi monthly newsletter contains guaranteed price. 
special off els and all the latest news from Maple. 

Mobile amateur radio, TV and FM 
aerials plus lots of accessories are 
described in our catalogue. 

A digitally controlled stereo 
synthesiser the 5600S with more 
facilities than almost anything up to 
£3,000. Build it yourself for less than 
750. Full specification in our 
catalogue. 

***-1 

A superb range of microphones and 
accessories at really low prices. 
Take a look in our catalogue - send the 
coupon now! 

i . a 

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). 

ELECTRONIC SUPPLIES LTD 

To, 

• 
• 
• 
o • 

ees  es - 
e, Post this 

rs coupon now for your  n  
copy of our 1979-80 
catalogue price 70p. 

Please send me a copy of your 280 page n 
01%  catalogue. I enclose 70p (plus 37p p&p). 

If I am not completely satisfied I may return the n 
Al„,  catalogue to you and have my money refunded. 
r  If you live outside the U.K. send £1.35 or ten . (I) 

International Reply Coupons. 

I enclose £1.07. 
riNNAME 

-  ADDRESS 

A hi-fl stereo tuner with medium and 
long wave. FM stereo and UHF TV 
sound! Full construction details in our 

catalogue. 

$11'' 

Map\kns 0 be tbeie  ce 
pxo\ects  per‘banebt. decor\ 

be p\  kb see ?SO roaosi 

140 be on sa\e 

A superb technical bookshop in your 
home! All you need is our catalogue. 
Post the coupon nowl 

Add-on bass pedal unit for organs. 
Has excellent bass guitar stop for 
guitarists accompaniment. 
Specification in our catalogue. 

All mall to:-
P.O. 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. 


