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E.E. PROJECT KITS

Make us your No. 1 SUPPLIER OF KITS and COMPONENTS
for E.E. Projects. We supply carefully selected sets of parts to
enable you to construct E.E. projects, Kits Include ALL THE
ELECTRONICS AND HARDWARE NEEDED. Printed circuit
boards (fully etched, drilled and roller tinned) or veroboard
are, of course, included as specified In the original article, we
even Include nuts, screws and 1.C. sockets, PRICES INCLUDE
CASES unless otherwlse stated. BATTERIES ARE NOT
INCLUDED. COMPONENT SHEET INCLUDED, If you do not
have the issue of E.E, which includes the pro| ou wlll need
to order the Instruction reprint at an extra 45p each.

Reprints available separately 45p each - p. & p, 40p.

TREMELO, June 81 L-u " AN
LOOP AERIAL CRYSTAL S!T. une 8}
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SOIL MOISTURE INDICATOR E.E. May 81.. 4
T.V. IN'I’I FERENCE 'rlll E.E. May B1. LOW P
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SIMPLE TRANSISTOR & Dlou ml& le ll
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SIGNAL TRACER, Fob. 81 .,
LOUI BAND RADIO. Feb.

PHASER SOUND E . Jan,
LOGIC PULSE GENERATOR. jan. 81
2 NO'I’I DOOI CHIME, Dec. 80...
LIVE WIRE GAME. Dec. 80...... resrasanes
OUND TO LIGHT, Nov, 80. J channel
GUITAR PMC‘YICI AMPLI llll. Nov. 80

Standard uality nu ﬂ .
tDlL Mg‘l'ﬂ'u uo"m’ro

AUDIO EFFECTS UNI‘I’ FOR
PHONE CALL CHAROI ]OOOIR. Oct, 80

BICYCLE ALARM. Oc .0 P RN AT £8°80 less mowmu brukm
IRON HEAT CON TI e ORE. B0 ' i2uieess rasseinrrrrastsrrebistisiassesvary €4-99
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1981 ELECTRONICS CATALOGUE

Mandreds of Il duct dais, | TOOLS
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ADVENTURES WITH ELECTRONICS =..:

Au JSasy to follow ook Suitatie for all eges, (Boal for Deginnars, No Soldering, Uses
g ard. Giwes cloar Instructions with [ots of pictures. 18 projecte—
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Includ f'“" lnd m.mm » for M
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Handle & coll former
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E.E. 12 part serles. Oct '78-Sept '80. Covers the basics of electronics M O rSI .a
—Ilots of practical work, Circults are built on a plug-In Eurobread-
board, which (s bullt into a d le which h the
power supplies, spoaker, meter, pots and LED Indicators. The
nr::- u:u a range of c.lloct'rocnlc components In the experimental I T SOME OF OUR
work Including a photocell, I.C.s, transistors, stc, INDER £920 2NY £012 RN4S0Q  £150 "7 0 £0-50
Wooden Console (Tutor Deck) kit £5:98 c'xm. Includes all the g}g; £ 2 £012 2N49OT  £178 g‘a a:: :3‘;: £ 60
wood, glue, feet and strap handle. 187 g:: % 3:5 m :&% 150 g‘: t 52
Electronic components, including Eurobreadboard, for the console INIGE  £035 INITIA £1-00 SNSe22 15 :Suo £0 3¢ BD20Y 70
and the experiments £25-40 (callad list A + B + C by E.E). Re- D S WS 6% Mams 08 sclr i soms ow
prints avallable—Parts 1-12, 45p each. INZIS  £030 INITT  £105 INGYE  £0-50 BCIW  £0 13 BOMS o8
List 'C' only £2-45. T 035 m £190 UNSIMS £064 BCITO  £015 BDMO 2038
| BEGiEE iR LR Eim
1060 Stp | 2NSes) 1 2o | LINEAR LCs | LM20VIN K2 27 ININ0S L0378 INIBMA 200 ACIY?  £0-30 2042 BDSE  £043
pod Firre S A 230 | 558 Xt ¥ INT90T 38 INIBSOA : ’ Y17 180
42 Tt Bitw BT Blhmw RE Gn ew 4% Aoee B8 EgR 2uma B3
A207 180 ACTAT 30p | MPEASS z 148 Jio| Lhoian £3 88 m 1070 Ndew 005 ACIEK £33 i 013 mPR®  com
Woo L:g:‘?: TolTrna “idn | ANeea &1l oo €318 @7 WM £ou ADW 04 g BERM  ge@
':“:3‘ 29 icr  plTiPwA & fi fwu ga o0s  £611 % 2013 APios 013 £ 1z B8Ym 2@ %
neos  Dofsciss 1o|Tieaa s Fitss a3 €14 oo T 2018 Ariee o1 £012 Toith  £0.58
B gk o Tiem | ictmcct) s e & 4 oy 4 m B4 fom B B me G
iNstos  isn{BCy12 HolTipee  Wn | IEacrean gv 1e| Enate &1o8 NI4T £0-18 o1 e 28 k-gE i<l BN i
FauB  mpfacatal  tp|Tisa 2 | i s Znetece £ 90 INIMAS €013 INeEES £050 BCHS  £019 B 6% Tiews 2.
@  wm|BCa3 p|TPSAD  3Mp o] ZNGGE £214 INDIDE  £090 INABSS  £1 - . -
(il £214 00 BCItA  £019 BD11S  £025 ITX3 £0-18
M' ulg a:L u:w = t'na"nm .'i Mm INITOS L0 1R INMSO!  £125 BCIN0 €012 BDIW  £075 ZTXMOY  £0-14
e mel8Oin dpliniiz i | LaeK " £2-s) 4001 i
T tplonstd  vip | LMItK  £3.88) 4ot o
LMY £2-58] 4013 [
l:'%‘.!‘..'ﬁ B mion T e seen | o a8 s :-':5 INEAR ¥ TS RISITAL CincuITs
onch | LMia1 ) AYDEID L3085 SAANM0 L1504 COA00  £0-18  COA00E £1 40
mm. gAY M go-n ﬁ E: DPee £205 SAAMR LM COA00IS £0-20  CDMS108 £0 60
SWITCHED POTS. iKi-10. LN, Tig. LOG Tp | LM2a7h an se LFISSIN  £298  sasss0  £145 Cowas 09 coll £09
tMaON  &1-maf4sm &17 LPOTIN 203  gass ‘ e 4 A%
LM e2 300 &0 0 £148 COMC08H £0 75  CD45208 £0-90
CAPA 0V 530 n LMEITK  £11.80
f,‘:}' kg R e TR oot oA el D oo SASS0  £180 Cuwos” g040  Cowm £110
1500F; 20NF mur'f mnrn;i ] ; AH  £072  SFFesaoA £0-50 48 SN0 £0-19
ﬂ&"h ,:?- g2 LMITT  £150  SreamsioA £3.00 1B £0-90  SNT401 601
- 9 LM340 2084 £020  SNJ403  £0-19
e 060 SFFMENA L4 20 COMWNIB  £0 40 SNMA 010
8.....'1‘..:Pn a"fvw i l.ibc 5 3 u.“‘""‘"" £14s SLOIC  gem & shwe  eoe
vﬁhn-‘m LiausN 833 :m g: i 3: e 5:‘5
Tor sech 00T Lo Y0BF cw LMMOTS  g028  SNIBUON  £1.88 Digtss £078  swas  co M
SETEEe AR ey S e E‘;'..!:g @a wm G
o 1a x NTM0  £018
;..6' RECTANGULAR. 20N : ‘
i ‘6‘"“""}"" 200t | MAING PANEL Noca .- s s Enu  swwiew en | cowss s Wi B8
oty gy e i "d{‘,’.‘i TR DIODER, 00w, LMI0S 2125  SN7BO 2070 COwE €210 Shius Lot
FiasV 18p; 40V 18p; M3y 2ap; | BZYUS. Range V7 o 2V, LM1D01 £204 TAAZEZ  £1-00 CO40058 £100  anu7  £0-48
E0uFHOV Y0 2000F n. Fi0V 20p; 388 sech, LM £375  TAAS  £0-78 pew. o8 7648 £0-45
V ) 32p; LM L7 TAANO  £150 4 S0 £0-19
wnw‘n'n’m E | Eaat 10V Saps s N S 154 Dl 610  Shs Ao
Y ™ : :
vuu NEM4 b o i g& 5% e N8
WiN. ¥o 'rmu | w9p NESSE KOS ypag000 4208 s B i 0w
MIN. PUSH ou"'on. ' pan :3. N B TcAmes & Coues 1 SN 03
FOOTSWITCH & ALT. ACTION apco £139; oot Hos TCAM  g2us ci ge SVae s
ROTARY 8 WITCHE .10 12 way, nu‘:a«. NE200 £ 81 ;m g:: CoReT - 4 s B
12V ThSR OPGO RELAY.. . SAAASS f304 TOAIMG  £3us Coiom B3 shons £9.%
SPEAKERS. Mioiubure, § ohen.. SAAS010  £711  TDAZNI  £140 gouns com 3 £02
CRYSTAL EARPIECE . SAASIZ  £711  TLOMCP £0m D4OTI8 £524  SNIAISS L0 %
NO HEADPMONES .. i. SAAS00 £593  TLOBCP k072 02 lm:g ga
WIK. BUZZERS. 8V, o0 SAAMN0 L498  TLOMCN £1%0 SRUNS £5-5¢ T
ANTEX X233 SOLOERI COwns £ SN LTI
LDERING | STAND CD40SS 2088  SNT4! 80
sk M . CD40MS  £1°35  SNIAIS0  £0 88
soLotn oouu::' ;1 CDast  £135  SN4IR  £0-89
LDER PUM i
DESOLDER BRAID - by
| | s 1 e ;
LOW COST LOWG NOSE ¥ o ee JUST A TINY
WiRE STAIPRERS + CUTTERS 3 BOARDS 1 smm THICK FRACTION OF OUR
o 7 SIzE SINGLE SIDE DOUBLE SIDE RANGE.
C . b 100 » 180mm £1-%0 &1 ALL KINDS OF
READ €520 g x m-- £1-95 g;g COMPONENTS AND
-] 2334 » 280mm o i ALSO TESTGEAR.
1
perd
100 PLEASE ADD POSTAGE/PACKING 60p UNLESS STATED, ALSO
11’ 158% VAT ON TOTAL—ALL ITEMS ON THIS ADVERTISEMENT
MULTIMETER TYPL 1. 1000 ope ] SPECIALLY SELECTED FOR EX-STOCK DELIVERY.
CROC CLIP TEST . 9
CONNECTING WIRE ﬂcu. o
CODE C L
ACRAFT RAND P Jig A. Marshall (London) Ltd.,
BivE SUPPLY 48, W, e Kingsgate House, Kingsgate Place, London NWS 4TA
rve ,rm’ ml‘ an Industrial Sales: 01-328 1009 Mall Order: 01524 8582 24hr service
; n. <y Al20 retall shops: 325 Edgware Road, Londen W2,
] 40 Crichlewaod Broadway, London NW2,
lﬂl‘l’l M llln Hwerw “: 5 Wes! Regant Sireet, Glasgow & 108A Stohes Croft, Bristol,
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BECOME AN INSTANT MUSICIAN
NO EXPERIENCE NECESSARY

The success atory of i’ll. Hndmh nH already!
As foatured oo “‘Tomorrow's W

Create your own music with a VL TON!! You

E buum‘ullyl
ASIO VL-TONE (VL-1)
e -
- -
—— —‘ Py .‘
TRl

(R.R.P, £39.95)

ONLY £35.95

VL-1 records and to 100 notes as a

melody. One Key P

Flute, Guitar and

nnique sounds with A.D.SR.
Rhythms and T

oftwunmd P Ahon !

sot;:ul umplnhrfuoulm Outputorn

* 111

lays back up
or Auto Phy of Piano, Violin,
“antasy, Of creale your own
10 built-in  Auto
control, LCD digital readout

. Battery
retention.

With Song

CASIOTONE POLYPHONIC
KEYBOARDS

With built<in amplifier and loudspeaker
MT-30

'/“"::;. £115
ONLY 293

22 inatruments aver 3 oclaves. 4.
memory. Battery or mains. O/P jack.
22 X 6}". 6Ib,

ition sound
Dima: 24 x

ok NEW %% CASIOTONE CT-202

*Son of success . . . The two harpsichords demon-
strate the Casiotone's talent for sparkiing, crystal
c!ur tones Even more impressive is the
chav,.." !Melody Maker)

49 ipstruments over 4 octaves. 4-voice memory
funcuon with push button selection. 3 vibrato

settings  and sostain, Pitch ccmml O/P jacks.
AC only, 3§ » 3§ > 114" 15 Rlba.

CTa01

(R.R.P. £285)
ONLY £245

14 instruments over 4 octaves. § » 2 chythm accom-

pcnimenn. Vlbulo and dela vibrato, Start/stop,
r‘ ro stast, tempo cantrol, o indicator, and
ythm volume. Pl:h wnuo‘ AC only. O/P jacks.
x 34 x 123" 2
CT-40

(R.R.P. £345)
ONLY £295
As 301 plm followlnl 16 r:?!hm accompaniments,
with fill-in. Casio for one finger or auto
accompaniment. Ph mnjof. minor and Tth chords
with bass. Balance conlrol C.AC, lever, chord lever,
memory lever and octave swilch. Dims as 301,
Weight 28-2lbs,

PRICE includes

or BARCLAYCARD number to
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'@ CUBE MANIA—FREE OF CHARGE!

CASIO SCIENTIFIC CALCULATORS
WITH LIQUID CRYSTAL DISPLAY
for long, long battery life

FX510

FXB1. 8 digits. 30 scientific functions. 4,000 hours
life. Aulo Power Off, § x 3 x 5" £12-95
F)(l’ 10d, 441 7,500 hours. A.P.O. § x 3 x 5"

FXS550, Replaces FXS10 shown above. 1 lithium
battery lasts 13,000 hours. AP.O, 104, S0f.
I x 2§ x Si". 51995

SUPER SCIENTIFICS WITH TIME
DIMENSION

FX6100 FX7100

FX8100. 46f. Clock, calendar, alarm, bour!y dumc'
&n;—;ﬂown alarm, stopwatch, & x 2} 5"

FX7100, Card version without calendar
FX6100. Hand-held version of FXT7100,

L2495
£17-95

CASIO PROGRAMMABLIS
with A.P.O, and

FXI180P, 10d, 55 2 programmes, 38 lunctional
-lupa lntmz:s ’sund Regressional  analysis.
MP. Ax FXIS0P but 611, & = 2] » Si*

vxwu' Stmilar to FXS02P, shown above. Alpha-
numeric display with dot matrix. 32-512 (maximum)
promm sMeps. 22-88 (maximum) registers. 33

arentbeses al 11 levels, Jumps: Unconditional,
IO pairs. Conditional, up to 9 subroutines up to
9 Jevels, £74-95

CASIO MELODY ALARM CLOCK
CALCULATORS

VAT and P&P, Send
cheques, P.O. or phone your ACCESS

calendar, date

universal
memories, two date alarms, daily alarm, hourly
chimes, countdown -hrmmopwnu:h time memory,

UC365, 3 melodies,

bd(‘l'll

Card version of above. &y « 3}
£19-95

UC3000, OfMice version. 1] < 4 x 63", £2795

MQ1200. 12 melodies, 2 alarms, hourly chimes,

?lu u:mo;i'u. umol;emry memories, calendar,
x X 3

-y Og Wallet version of above, with stopwatch,

Mlsfzg Card version of MLS0. & x 3] x 24"

ML2000. Office version of MQ-1200. 1] = 4 = 6}".
£22:95

< 28"

SEND 20p FOR DETAILS OF SELECTED CASIO AND SEIKO PRODUCTS

With purchases totalling over £17.50.
Only on request, at time of ordering
Offer closes 31'8/81. Subject to availability

THESE SPACE INVADERS WILL
ALARM YOU—
THE PRICE WON'T
Casio's most amazing watches ever!

CA-90 (left)
£24-95

CA-901 (right)
£29-95

Tmu and auto calendur, calculator, wlwrm, b Cé
stopwatch, dunl time, DIGITAL SPA
INVADKR GAME,

100 METRE WATER RESISTANT
WATCHES
with alarm and stopwatch

W-150 (left)
£32-50
W-150C (right)
£25°98

Time and suto calendar, alarm, hourly chimes,
countdown alarm timer widi repeat memory lunction
stopwatch. Time is always on display, regardless of
mode. Stainless steel,

WI00 (left)
£19-95

UCS0W (right)
S0m WiR
£19-95

WI0. Resin case/strap version of WIS0 (same
ification).

C50W. 50 metre water resistant with universal full
month calendar display with forward/backward
stepping. Alarm, hourly chimes and stopwatch,
Stainleas steel,

12 MELODY ALARMS AND
STOPWATCH
MI2 (left)
Resin

£17-95

Mi200 lrlgﬁg

£29-95

7 Dllly melodies, one for each day, 3 snaiversary
2 date ser, hourly chimes, count-

down alarm timer with countup after xero, or

stopwatch.

LCD ANALOG’UEJDIGITAL with amazing “star-

burst” display. Dual time (anslogue and digital),

alarm, hourly chimes, countdown alarm timer,

stopwatch, auto calendar,
Ch £29-95, AABR2 S/S £39-95,

AA8] Chrome
AARIG Gold £49-95.
:lllzﬂl F81 Alarm, stopwatch, etc. Resin case/strap.

SYMPHONIC ALARM CLOCK

MA-1
£9.95

Mozart No. 40
or burzer.
Hourly chimes,
Snooze facmtl
1§ = 4} x 3%

L

Dept FREEPOST, 164-167 East
Road, C.\n-t)ndqo_ cCB11DB
Tel: 0223 312866
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Reach advanced
computer comprehension
in a few absorbing hours

1980 saw a genuine breakthrough - the
Sinclair ZX80, world's first complete
personal computer for under £100. At
£99.95, the ZX80 offered a specification
unchallenged at the price.

Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.

Now the Sinclairlead is increased:
for just £69.95, the new Sinclair ZX81
offers even more advanced computer
facilities at an even lower price. And
the ZX81 kit means an even bigger
saving. At £49.95 it costs aimost &=
40% less than the ZX80 kit!

Lower price: higher capability
With the ZX81, it's just as simple to
teach yourself computing, but the
ZX8B1 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
butincorporates a new, more powerful
8K BASICROM ~the trainedintelligence’
of the computer. This chip works in
decimals, handles logs and trig, allows
you to plot graphs, and builds up
animated displays.

And the ZX81 incorporates other
operation refinements - the facility to
load and save named programs on
cassette, for example, or to selecta
program off a cassette through the
keyboard.

Higher specification, lower price -
how's it done?

Quite simply, by design. The ZX80
reduced the chipsinaworkingcomputer
from 40 or 50, to 21. The ZX81 reduces
the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair and
custom-bullt in Britain, this unique chip
replaces 18 chips from the ZX80!

Proven micro-processor, new 8K BASIC
ROM, RAM -and unique new master chip

518

New! Sinclair ZX8I
Personal Computer.
Kit: £49.% cooete

it's up to you!

The picture shows dramatically h
easy the ZX81 kit is to build: just four
chips to assemble (plus, of course the
other discrete components) -a few
hours' work with a fine-tipped soldering
iron. And you may already have a
suitable mains adaptor-8600 mA at2V
DC nominal unregulated (supplied with
built version).

Kitand built versions come complete
with all leads to connect to your TV
(colour or black and white) and
cassette recorder.

Sinclair
teach-yourself
BASIC

manual

Every ZX81 comes
with a compre- .
hensive, specially-
written manual-a
complete course
in BASIC program-
ming, from first principles to complex _
programs. You need no prior knowledge:
~children from 12 upwards soon
become familiar with computer
operation.

Everyday Electronics, August 1981




- New, improved specification

- @ ZBOA micro-processor—new faster
version of the famous Z80 chip, widely

recognised as the best ever made.

® Unigque ‘one-touch’
key word entry:
the ZX81
eliminates a great
deal of tiresome
typing. Key words
(RUN, LIST, PRINT,
etc.) have their own
single-key entry,

® Unique syntax-
“ check and report codes
identify programming
¢ arrors Iimmediately.

@ Full range of mathematical
and scientific functions accurate
to eight decimal places.

® Graph-drawing and animated-
display facilities.

® Multi-dimensional stringand
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function —useful for games
as well as serious applications.

® Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

'® Able to drive the new Sinclair printer
] (not available yet - but coming soon!)

' ® Advanced 4-chip design: micro-

| processor, ROM, RAM, plus master chip
~unique, custom-built chip replacing

18 ZX80 chips.

Sirnci=ir
Z X8I

Sinclair Research Ltd,

6 Kings Parade, Cambridge, Cambs.,
CB21SN. Tel: 0276 66104.

Reg. no: 214 463000
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if you own a

Sinclair IX80...

The new 8K BASIC ROM used in the
Sinclair ZX81 is available to ZX80
owners as a drop-in replacement chip,

(Complete with new keyboard template

and operating manual.)

With the exception of animated
graphics, all the advanced features of
the ZX81 are now available on your

Il ZX80-including the ability to drive the

Sinclair ZX Printer.

Coming soon-

the IX Printer.

Designed exclusively for use with the
ZX81 (and ZX80 with 8K BASIC ROM),
the printer offers full alphanumerics
across 32 columns, and highly sophisti-
cated graphics. Special features include
COPY, which prints out exactly what is
on the whole TV screen without the
need for further instructions. The ZX
Printer will be available in Summer 1981,
at around £50-watch this space!

16K-BYTE RAM
pack for massive
add-on memory.

Designed as a complete module to fit
your Sinclair ZX80 or ZX81, the RAM
pack simply plugs into the existing
expansion port at the rear of the com-
puter to multiply your data/program
storage by 16!

Use it for long and complex pro-
grams or as a personal database. Yet it
costs as little as half the price of com-
petitive additional memory.

How to order your ZX81

BY PHONE ~Access or Barclaycard
holders can call 01-200 0200 for personal
attention 24 hours a day, every day.

BY FREEPOST -use the no-stamp-
needed coupon below. You can pay by
cheque, postal order, Access or
Barclaycard,

EITHER WAY -please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and
we have no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CR21YY. Order
' Qty | ltem | Code Ilom‘pm Total |
£
l Sinclair ZX81 Personal Computer kit(s). Price includes I
l ZX81 BASIC manual, excludes mains adaptor 12 49.85 l
Ready-assembled Sinclair ZX81 Personal Computer(s).
l Price includes ZX81 BASIC manual and mains adaptor " 69.95 l
l Mains Adaptor(s) (600 mA at 8 V DC nominal unreguiated). 10 8.95 |
I 16K-BYTE RAM pack(s), 18 49.95 l
8K BASIC ROM to fit ZX80, 17 19.95
I Post and Packing. 295 '
| Please tick if you require a VAT receipt [ toms. |
| *enclose a cheque/postal order payable to Sinclair Research Ltd, for £ X |
l *Piease charge to my Access/Barclaycard/Trustcard account no. l
' o | R N A I 551 ] L] 0 ) (e l
*Please delete/complete as applicable. Please print.
e ot 2 SR T I T D WO TN R 1l
T S T 0 Ny T 0 0 oy o ey
TR S o e TS T T A M M YTV
FREEPOST - no stamp needed. EVEOS
Rl il i I i i e B
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Projects... Theory...
and Popular Features ...

"TETETVIRER L ERERTTTERSIA ARSI 2SRRI NN

FUND RAISER

Everyone enjoys a flutter, and there's
always some good cause in need of a
fund raiser. The modern art of elec-
tronics has its part to play here, for
it enables the updating of traditional
fairground or bazaar amusements,
making them suitable for voluntary
neighbourhood events—indoors or out,

Our all-electronic version of that
old favourite the Wheel of Fortune
operates either from a 12 volt car
battery or directly from the mains.
It is quite portable so if the need
arises it can be rapidly transferred
to that alternative indoor venue which
prudent féte organisers always an-
nounce on their bills, in recognition of
the vagaries of the British summer.

CHILD PROOF

The child-proof medicine container
does not always live up it its name.
Little fingers often discover the secret
of the safety bottle cap and, hey
presto, the lid is off before a parent
is alerted as to what is going on.

Locking the medicine cabinet is one
sure way of preventing such hazards,
but for family reasons this is not
always desirable. Another way to
thwart an infant's explorations in a
danger area is to fit a simple alarm
device that sounds off whenever the
cabinet door is opened. This is just
one example of possible uses for the
Door Alarm described this month,

MATTER OF TIME

How many beats to the bar? Soft
or hard boiled? Two well known
instruments that cater for these
rather different needs have their
electronic counterparts in this issue.

The CMOS Metronome produces a
steady ticking which is often preferred
by musicians to the tick-tock of the
traditional clockwork driven beat-
marker. The L.E.D. Sandglass uses a
column of lights to register the pas-
sage of time from two minutes to
four-and-a-half minutes, in half-min-
ute intervals.

MORSE PRACTISE

Are some CB Breakers getting the
Amateur Radio bug, as well? At
any rate, the number of Licensed
Amateurs is increasing and a demand
for a learning aid such as our Morse
Practise Oscillator is apparent. A fact
underlined by those readers who
complained about the omission of this
project from last month’s issue, We
apologise for the error in mentioning
the Morse Practise Oscillator on the
July cover and so inadvertently raising
expectations not fulfilled by the actual
contents. The one-month delay in
waiting for this project we trust will
not have cooled anyone's ardour to
acquire an Amateur Radio Licence,

Fut

Our September issue will be published on Friday, August 21. See page 543 for detalls.

Readers' Enquiries

We cannot undertake to answer readers’ letters requesting modifica tions,
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
bullding the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

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

readors are refiable. We cannot however guarantee It, and we cannot accept legal respon-
sibllity for it. Prices quoted are those current as we go to press.
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sand-in-glass type of egg timer, but the unit is turned on.

it could also find other applications IC]l is a binary counter where

for short duration timing in and  pulses reaching its input, pin 14 are
the and number received

|

Rising , outputted in binary st pins 12, 9, 8
six light emitting diodes shows times
in balf-minute intervals from 2
minutes (for lightly boiled small
eggs) to 4; or 5 minutes for hard
The way in which time is passing
is indicated by the position of an
column, This is different from many
other egg timer projects in that the
display indicates the position reached
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COMPONENTS

Bl 4.5V type 1289

S1  2-pole 3-position slide
switch

“ Stripboard: 0-1 inch matrix size

{

H

R1 470k See
It R2 4700
I R3 1200
) R4 22000
i} RS 4700
i All § watt carbon =+ 5% page 535
|l Capacitors
14 1 47uF 6V elect. radial leads
g : preferred
t ! C2 10nF ceramic or plastic
t
h‘ Semiconductors
| TR1 TI1S43 n-channel unijunction
l transistor (E5567 and UT48
! also suitable)
H || IC1 7480 TTL binary counter
| IC2 7441 TTL decimal decoder
1 D1-D6 TIL208 0-15in, red Le.d.
1 (6 off)
-l}, D7 TIL221 0-2in, green |.e.d.
|
! I Miscellaneous
i l VR1 220k2 horizontal skeleton
‘i preset

21 strips by 19 holes; i.c, sockets:
14-pin duik, 16-pin d.LlL; short
len?ih of brass strip for making
battery connectors; plastic case,
size 100 x 75 x 45mm (approx.)

cathode to IC2, pin 2, Then when the
4, minute led. lights, C1 will no
longer charge, and pulses will cease.

BOARD ASSEMBLY

The board used in the prototype
was 0-1 inch matrix stripboard size
21 strips by 19 holes. The layout of
the components on the board topside
are shown in Fig. 2, together with
the breaks to be made on the under-
side. Check that each point really is
completely cut, and that fragments
of foil do not touch adjacent strips.

If necessary, check polarity of the
leds in advance, with a 5V or
similar supply and 470 ohm resistor.
Set them in line at the same height
on the board. The cathode is usuailly
marked by means of a notch on the
body alongside this terminal.

A hole centrally under VR1 allows
this to be adjusted by means of a
small screwdriver.

Several different types of unijunc-
tion were found to work satisfac
torily. If base 1 pulses do not step-on
the counter slightly increasing the
value of R3 can be expected to cor-
rect this.

External connections consist only of
those to battery and switch. S1b is for
the negative line, and Sla must com-

Everyday Electronics, August 1981
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Fig. 2. The layout of the components on the topside of the stripboard and under- “l
side view showing breaks and connections to be made. ll

plete the reset line
IC1 only after Slb
is closed, or the
count may Start
with other outputs
to give an errone-
ous timing interval.

One way to set
VRI1 is to clip a volt-
meter across R3,
and adjust for
pulses at 30 second
intervals, After
switching on, a
meter test should
show pins 15, 8 and
9 on IC2 going low
at half-minute inter-
vals, followed by the
leds stepping on
at this rate.

CASE

A plastic box approximately 100 x
75 x 45mm will take the board and
battery. The le.ds emerge through
holes drilled in the case top. Exact
drilling can be easily arranged by
marking through a spare piece of
0:1lin board. A scale marked for 2,
2!3, 3, 3'3, 4 and 4'; minutes should
be made to fit alongside the
appropriate lLe.d.s. Letraset was used

UTSRQPONMLKIL

)

Completed prototype board shown
fitted with extra diode—see text.
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Finished prot with circuit
board removed from case, s

on the prototype and protected by a
spray of varnish.

Logic ics in the 7400 series, as
used here, normally operate from 5V.
This may of course be used. A 4-5V
supply was found satisfactory, but 6V
must not be employed, unless a
series diode (IN4001, IN4148 for
example) is put in the positive battery
lead to drop 0-6 volts making the
supply 54 volts. This is acceptable
by 7400 series logic i.cs. h=
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Before commencing assembly, the
panel of the case should be
drilled to take the socket, loud-
speaker and two variable resistors,

large cutout is needed for LS1
this is best achieved using a

]

B>

I
:
|

thoroughly, plug in a Morse key, turn
the unit on and listen. With the key
held down, adjust the potentiometers
for the required frequency (VR1) and
volume (VR2).

- ComPoNENTS

Resistors See
R1 4702
R2 1:2k2
R3 1:2k2
All $W carbon £56%
page 535
Potentiometers

VR1 500k lin. carbon
VR2/S1 5kl log. carbon with
d.p.dt mains switch

Capacitors
10nF C280 polyester
3:3nF polystyrene

s%ps eo! styrene
1uF 25V alect,

470uF 25V elect.
680uF 40V elect.

Semiconductors
TR1 2N2648 unijunction with

n- base

Ic1 m% N-14 audio amplifier
1,C.

D1, 2 1N4001 1A, 50V rectifler

2RRARC

diodes (2 off)
Miscelianeous
T1  mains primnryJ12-0-12V.
100m A secondary

LS1 loudspeaker, 8 to 50 ohms

im ance
SK1 fully-insulated mono jack
Aluminium sloping front case,

200 x 180 x 1580mm, H. L. Smith
or similar; stripboard, 0:1 Inch
matrix, 18 strips x 30 holes;
knobs (2 off); 3-core mains
cable; Interconnecting wire; 6BA
nuts, bolts and spacers to mount
board; solder tag.

Interior view of the completed unit. The circuit board is mounted on the base of
the case to the left and the transformer to the i
be seen above these. The pansl in fact, slopes backwards.

Front pane! components can
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Top view of the completed circult board.

Without this rhythm, character
recognition when receiving becomes
very difficult and your sending style
may well become stilted.

The alphabet and numbers are given
in Table 1 and can be memorised a
few at a time. Always practise by
making the sounds with an oscillator,
such asthe unit described here, rather
than trying to write down dots and
dashes. It is convenient if two or more
persons learn together or you could
try to enlist the aid of someone who
already knows the code,

A useful seolo reading exercise
would be to listen to the slow Morse
transmissions which are available, or
by making tape recordings from the
unit.,

LETTER SQUARE

If you are going to make these
recordings, it is necessary to adopt
random letters, or the memory will
fill in too much material. For this
purpose, squares such as the one
on the right can be constructed and
can be read vertically, left to right,
right to left and diagonally.

Note that you have to hang the odd
letter underneath the square because,
of course, there are 26 letters in the
alphabet and these won't form a per-
fect square.

When recording, place the micro-
phone near the loudspeaker and set
the input level so that the recorder is
not overloaded. After recording for
ten minutes or so, play back to

Table 1

INTERNATIONAL MORSE CODE

di-dah
dah-di-di-dit
dah-di-dah-dit
dah-di-dit

dit
di-di-dah-dit
dah-dah-dit
di-di-di-dit
di-dit
di-dah-dah-dah
dah-di-dah
di-dah-di-dit
dan-dah

di-dah-dah-dah-dah
di-di-dah-dah-dah
di-di-di-dah-dah
di-di-di-di-dah
di-di-di-di-dit

Note

SrA"IamMmMoOE>

DB WN -

dah-dit
dah-dah-dah
di-dah-dah-dit
dah-dah-di-dah
di-dah-dit
di-di-dit

dah

di-di-dah
di-di-di-dah
di-dah-dah
dah-di-di-dah
dah-di-dah-dah
dah-dah-di-dit

dah-di-di-di-dit
dah-dah-di-di-dit
dah-dah-dah-di-dit
dah-dah-dah-dah-dit
dah-dah-dah-dah-dah

CWom~N;M N—<><§<C:-4m:00‘002

One "dah" should be equal to three "“dits" in length

The space between parts of the same letter should be one "dit'" in length
The space between characters in @ word should be three “dits" in length
The space between words should be two “dahs" in length.

Everyday Electronics, August 1981

develop your reading skills. It is best
to form each letter quickly (though
correctly of course) and leave longer

between lotters. The actual
sound will then be more nearly the
same as that obtained when working
at higher speed.

MORE PRACTICE

It is also easy to make 6 by 6 letter
squares, putting in those letters which
present the most difficulty twice, or
including numbers.

When the code is thoroughly known
by this means, it is best to move on
to some other means of practising
Morse reading, such as listening to
the RS.G.B. Slow Morse transmis-
sions, or joining a reputable amateur
radio club.

Sending is generally much easier
than reading, and can be practised
alone. Have a comfortable desk or
table, so that the arm can rest on it,
with finders curved over the key.

Practising for short periods several
days a week is much better than long
periods at wide intervals, It will be
found that fluency and speed slowly
increase. Once again an amateur radio
club will help. o
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By C. J. Bowes

Tn gambling device known as the
Wheel of Fortune has been in
existence for many years, and is a
popular attraction at many garden

using lights for a display, so arranged
that only one can be on at a given
time. A random number generator is
used to determine the outcome of the
display long before it stops, This
makes the game completely unpre-
dictable,

MAINS OR BATTERY

The machine has been designed for
use either from an internal mains
powered supply when available, or,

528

from 12 volt batteries for use when
remote from a mains socket. The d.c.
current consumption of the device is
approximately 250mA with the speci-
fied lamps, thus making its operation
from lantern batteries feasible, al-
though a car battery can also be used.

CIRCUIT DESCRIPTION

The complete circuit is shown in
Fig. 1. and for ease of description
can be split into the following sec
tions: (1) power supply (2) random
number generator (3) display de-
coder driver circuit,

The power supply is a conventional
12 volt d.c. power supply except for
the inclusion of the external d.c.
socket SK1 and the position of the
smoothing capacitor, C7,

The mains connection is made to a
chassis mounted plug so that the
mains lead may be removed when
the unit is in operation from a
battery supply. Mains voltage is
first transformed down to 8V a.c. by
the mains step-down transformer TI
and is then rectified by the rectifier
bridge D1-4 and smoothed by C7 to
give 12V d.c. S2 is a doublepole
switch arranged so as to act as an
on/off switch in either battery driven
or mains driven modes,

RANDOM NUMBER
GENERATOR

switch, S1. When this is released the
binary number at its input is latched
in and determines the number at
which the display will eventually stop.

The counter is deliberately fed with
high speed pulses in order to ensure
that the number generated is random,
with no chance of it being predeter-
mined by the operator,

ICla is half of a 556 timer (operat-
ing as a 555 timer) and is connected
in the astable mode to provide pulses
at a rate determined by R1, R2 and
Cl. The values given produce a
square wave output at a frequency
of approximately 1kHz, These pulses
are fed into 1C2a, which is half of
a 4520 dual binary counter, This
counts through the binary numbers
for 0 to 15 before returning to 0
again and repeating the process.

The output from the counter is fed
to the data inputs of IC3, a quadruple
latch in a rather unusual manner.
The reason for this is purely to make
the manufacture of the printed circuit
board easier. This is possible since the
object of the circuit is purely to
generate a random number and
hence an accurate output correspond.
ing to the number generated in the
counter is not necessary. In fact this
process, and similar connections made
later in the circuit for the same rea-
sons, increases the randomness of the
result.

There are two control inputs on
IC3, Ey and E;, and these are con-
nected so that a falling edge applied
to pin 6 causes the data at the inputs
to be latched in to appear at the out-
puts,

As shown, pin 6 is held low by the
action of Sla, a normally closed sec-
tion of the start switch. In this con-
dition the last data present on the
data input lines (pins 4, 7, 13 and 14)
are held in the latch. When the
switch is pressed, the voltage on pin
6 is pulled up to logic 1 by the pull
up resistor R3. In this condition the
changing data input to the latch
ngean on the output pins of the de-
vice.
When S1 is released Sla closes
again and the voltage on pin 6 is

Everyday Electronics, August 1981
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A slow running astable circuit is
constructed using the other half of

the

which is set by R4, VR1 and C4. VR]
is included in order to set the speed
at which the display pulses round to
a suitable rate. ;

The output from IC1b reaches one
of the two clock inputs to the counter
IC2b via a two-input Nanp gate ICSa.
The other input to this gate deter-
mines whether or not the pulses
reach the counter. This control signal
is derived from a comparator output
gated with the output from a simple
RC timer circuit. -

IC4 compares the values of two 4-
bit binary numbers and gives outputs
showing whether the number on in-
put A is larger, smaller or equal to
the number on input B. In this appli-
cation the device is wired so that it
gives an output when the two num-
bers are equal, pin 3 provides this,
A logical 0 is produced until the num-
bers are equal where a logical 1 is
outputted. This provides one input
for ICSb.

In both cases the actual bit position
of the numbers inputted to IC4 are
wired in a manner which facilitates
ease of printed circuit board design,
and actually increases the randomness
of the final result.

RC TIMER

The simple timer circuit consists of
a resistor-capacitor arrangement, RS
and C5, which is charged up by the
closing of the normally open contacts
of switch S1b. Whilst the switch is
operated the capacitor is charged up
to +12V. When the switch is released
capacitor C5 begins to discharge
through resistor R5.

The output of the circuit is fed to
an inverter made up of a twoinput
NAND gate (ICS5c) with its inputs con-
nected together. This gives a logic 0
output while C5 voltage is above 2V
and provides a sharp edged output,
as opposed to the more gently sloped
output of the time delay circuit, when
the charge level falls below 2V. The
component values shown, give a time
delay of approximately 22 seconds.

Thus at the start, just after S1 has
been released, the input to ICSb from
the timer is at logic 0 with the input
from the comparator being at logic 0
for most of the time, changing to
logic 1 when the two comparator in-
puts are equal. Therefore pulses are
fed to the ocounter IC2b for at least
22 seconds. The next logic 1 from IC4
pin 3 after the timer times out (pro-
duces a logic 1) inhibits the pulses
from being nassed on to the counter.
This stops the display from being
moved on. The display then remains
at the position set by the ‘random
number generator until S1 is again
operated,

530

DISPLAY DECODER/DRIVER

The binary coded number generated
by the display counter (IC2b) is fed
to IC6 which is a 4514, one-of-six-
teen decoder. This decodes the binary
number from the counter and uses the
information to switch one of its six-
teen output lines from logic 0 to logic
1 as appropriate to the information
fed into it.

Each of the output lines are con-
nected to a driver transistor (TRI-
TR16) via a 3+3 kilohm base resistor.
The presence of a logic 1 voltage
(+12V) causes the transistor to turn
on and the associated lamp in the
transistor collector line to be lit.

In this part of the circuit it is im-
portant that the data lines are ocon-
nected in the correct sequence and
this is facilitated by locating the de-
coding and driving circuitry on a
separate printed circuit board; C6 is
placed on this board to provide ade-
quate decoupling.

The display of the device is a ring
of sixteen filament lamps which are
switched on in sequence in a clock-
wise pattern around the board for a
period of time. The display is merely
cosmetic since the position at which
it will stop has been predetermined.

starts hefe

DISPLAY PANEL

The display consists of a square
panel containing a circle divided into
sixteen segments, each one of which
contains a filament lamp (in holder)
arranged in a circle. The lamps are
wired to the display printed circuit
board, which is mounted on the back
of the display panel. This is in turn
connected to the second p.cb. con-
taining the logic circuitry. The con-
trols are mounted on a panel inset
into the side of the case.

The letters and designs of the dis-
play could be painted or applied
directly to the display panel after
this has been suitably treated, but a
better alternative we suggest would
be to produce the design on paper or
card and glue this to the panel when
the unit is complete. In this way the

View into the back of the completed prototype wheel showing looming of all lamp and
other wiring in the system. You can see the mains inlet panel sited at bottom left.
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COMPONENTS

Resistors

R1 10kQ2

R2 1-5k0d

R3 10k2

R4 10k2

R6 4-TNM2

RE6-R21  3-3x01 (16 off)
All $W carbon film - 5%

page 535

Capacitors

C1 O:1uF ceramic disc
001 uF ceramic disc
0-01uF ceramic disc
1uF 16V tantalum bead
4-7uF 16V tantalum bead
2-2uF 16V tantalum bead
2200uF 16V elect. radial leads

Semiconductors
D1-D4 W00550V bridge rectifier

1A
TR1-TR16 T’I;)’slA silicon npn (16
[
IC1  NESS56 dual timer I.c.
IC2 4520 CMOS dual binary
counter
IC3 4042 CMOS Quad D-type latch
IC4 4585 CMOS 4-bit comparator
IC5 4011 CMOS Quad 2-input
NAND gate
IC6 4514 CMOS 4-10-16 decoder

Miscellangous
LP1-LP168 12V 2:2W m.e.s. bulbs
{18 off)

Tt mains primary/aV 054
secondary

SK1 slandard jack socket with n.c.
switched contact

SK2 mains chassis mounting

PL1 to suit SK2

S1 d.p.dt. miniature momentary
action push switch

52 d.p.sttogale

FS1 250mA 20mm

FS2 60mA 20mm

Single-sided p.c.b. sizes 136 x

53mm and 105 x 69mm; 20mm panel

mounting fuseholders (2 off); m.e.s,

lampholders and mounting brackets

(16 off each); d.i.|. sockets for l.c.5!

24-pin (1 off), 16-pin (3 off), 14-pin

(2 oft); 4B A fixings for lampholders

and pebs Including spacers;

aluminium for control panel; wood,

sizes to sult,
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Fig. 2. Details of wiring for a lampholder. This is repeated for all
sixteen lampholders. The wire running from these to the display
board should take the shortest route through the loom.

 METAL BRACKET
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Fig. 3. Arrangement of the lampholders fitted to the dlsplax p:?cli Th: ﬂr:’ted
e display board.

ring represents the loom shape of all wires connecting to t
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Fig. 4. Lower half shows the
master printed circult pattern
(actual size) to be etched on the
display driver board. The black
areas represent the copper
tracks, Upper drawing shows
the layout of the components on
the topside of this board. Note
the orientation of the output
transistors, C6 and IC6,
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lose-up view of the display board in position, Note that plastic supports have

been used for mounting the board to the panel. This allows easy removal if
necessary,
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Fig. 6. Details of the mains iniet panel com- 1
ponent position and interwiring. If desired
the panel could be enlarged to accommodate
the mains transformer. Check the contact @ ®
functions of SK1 before wiring to the rest of
the circuitry.

I Fig. 5. The master pattern to be etched on the lo?u: board shown actual size together

® with the component layout on the topside. Special care should be taken to ensure that

® the diode bridge Is Inserted in the correct way round. Check orientation of the i.c.s.
before insertion which incidentally should be carried out at a later stage.
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The completed mains Inlet
beneath a cut-out in the side
with the mains plug inserted,

anel fittad
the cabinet

lampholder fixing screws and p.cb.
fixing screws will be concealed.

In the version illustrated on the
front cover, the coloured display was
on card glued to a 90 x Yam piece
of 6mm thick plywood and the case
was made from 150 x 18mm veneered
chipboard, but these sizes may be
altered to suit individual require-
ments.

PREPARING PANEL

Find the centre of the board by
joining the opposite corners of the
square to each other and taking the
centre as the point where the two
diagonal lines cross. Using this point
as a centre, draw a circle of radius
to suit lamp positions from centre.
The circle marks the points where the
holes for the lamps will be drilled
and needs to be divided into sixteen
equally spaced points.

To do this place a protractor
centred on the intersection of the two
diagonal lines to mark off angles of
22-5, 45 and 675 degrees in each of

time.
Next fit all the lampholders and

numbers and designs that you want
to appear if these are to be applied
directly.

WIRING LAMPHOLDERS

The lampholders should each be
wired up as shown in Fig. 2. It can
be seen that a common (+12V) wire
joins up one tag on each holder. The
second tag is to be connected to the
appropriate position on the display
driver circuit board. All wires are
tied to form a circular loom as seen
in the photograph and Fig. 3. Differ-
ent colour wire is recommended for
ease of construction and tracing.
Alternatively labels can be attached
to each free end during wiring up.

CIRCUIT BOARDS

The electronic construction is
reasonably straightforward, with most
of the components mounted on two
p.cbs. The foil patterns for the two
p.cbs are shown as Figs. 4 and 5
together with the component layout
on each topside.

These are single-sided boards and
can be produced fairly easily. Because
of the close packing of some of the

The completed prototype logic board.
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tracks it is best to use either a photo-
graphic process or etch resistant
transfers and track tape in preference
to hand drawing the design with an
etch resistant pen.

Because of the use of cmos devices
all the i.cs except for IC1 should be
mounted using sockets. The use of a
socket for IC1 is also recommended.

With the exception of the i.cs the
components can be mounted in any
convenient order, but the boards
should be fully completed, checked
for solder bridges and later connected
to the rest of the circuitry before the
i.cs are inserted.

WIRING UP

Lay the two p.cbs in situ on the
panel and interwire and connect to
the ring of lamps according to the
information in Figs. 3, 4 and 5. Form
a tied loom for interboard connec
tions for neater appearance as seen
in the photograph. Connect the re-
mainder of the wires to the boards
that are to run to the mains input
panel. The boards may now be
fastened in position.

The next stage of construction in-
volves the mains inlet panel, Details
of this are seen in Fig. 6. This is a
piece of aluminium with fixing holes
at each corner to allow it to be
screwed to the inside face of the case
side over a rectangular cut-out. The
panel is thus recessed and this
affords some protection to the com-
ponents here,

Prepare the panel, fix the compo-
nents and wire up according to Fig.
6. The mains transformer should be
sited close by. and in the prototype
was screwed directly to the case side
as seen in the photograph. With this
complete and checked it may now be
wired up to the rest of the circuitry.

OPERATION

Upon switching on the unit the dis-
play should start to pulse round until
it reads the number in the random
number latch (often 0 lighting posi-
tion 1, LP1). When the sTArT switch
is pressed the display will pulse round
at a speed determined by the setting
of VR1 for about 22 seconds and
will eventually stop at a number, re-
maining there until the sTART button
is again pressed.

After the device has been tested
and VRI1 set for the required pulse
rate, the panel should be enclosed in
a suitable case to prevent damage to
the circuitry and to avoid the possi-
bility of stray fingers being poked
into the mains driven power supply.
A square framework with back panel
should be made so that the display
panel is recessed. Finally glue the
display card artwork in place, suit-
ably varnished for protection, to com-
plete the unit. usd
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By Dave Barrington

Special Offer
Reading the Juna Newsletter put
out by J. Bull (Electrical) Ltd.,, | was

reminded that just about one year has
elapsed since Mr. Jessie Bull moved his
long established business from West
Croydon on the southern edge of the
London conurbation out to Haywards
Heath in the Sussex countryside.

These Newsletters always provide a
""good read"’, being packed with intriguing
electrical items generally of a manufac-
turers' surplus nature. As likely as not
there will be listed the kind of elactrical
equipment required to provide the motive
power or muscle for some electronic
project featured in EE.

In this latest newsletter the “openin
offer'" is really something extra-special,
and not likely fo be repeated. Mr, Jessie
Bull informs his readers that he s
approaching retirement, and after more
than 30 years in the controlling director's
chair now wishes to hand over to a
younger man. An opportunity that will
surely be seized upon by some enter-
prising fellow, with the requisite capital
of coursel

These bl-monthg' news-sheets are
available free to readers (mention EE).

Project Kits

A piece of news which may be of interest
to advertisers and shops is the announce-
ment from the Hobby Products Division of
OK Machine & Tool (UK) Lid., that they
are looking for distributors of their range
of Electranic Kits.

The kits usuaily retail for between £5-99
to £8-60 and Include such projects as dice,
roulette and reaction tester, For further
information write to OK Machine & Tool
(UK) Ltd,, Dept EE, Dutton Lane, East-
leigh, Hants, SO5 4AA.

nother good selection for construc-
tional/educational kits is the excellent
&a‘?go of Chip Shop Kits from Electroni-

There are twenty kits all told and cover
such subjects as a light sensitlve switch,
transistor tester, lie detactor and transis-
tor radio. All projects are transistor based,
include loudspeaker, were required, and
come with an attractive plastics case for
the finished model,
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The kits seem excellent value for money
and range from £3 to £5. For details of
nearest stockists contact Electroni-Kit
Lid., at Dept EE, Rectory Cour,
Chalvington, Sussex, BN27 3TD.

TEST PROBE

A multiple tester with L.e.d, and neon
indication for checking a.c./d.c. voltages
from 4:5V to 415V is one of the many
ranges of new Probe Checkers from
Steinel K.G,

The Hobb‘ Check will indicate a.c.
voltages in three steps, 110V, 240V and
415V, via three neons insetin the indicating
handie probe. The direct current polarity
indication is by two le.d.s, only one
Hlluminating to indicate the polarity at the
handle tip. Alternating current is present
when both l.e.d.s appear to be on.

Information on the complete range of
Probe Checkers can be obtained from
Steinel K.G., Dept EE, Unit 9, Armoury
Road, Trading Estate, Small Heath,
Birmingham B11,

Hobby Check
from Steinel K.G.

Best Seller

It must be very gratifying to compaonent
suppliers when orders for their catalogues

our in. But should stocks become ex-
austed before a new batch can be ob-
tained from the printer, delight must
change to chagrin if it becomes neces-
sary to return money to would-be pur-
chasears. This is the predicament Mar-
shalls found themselves in recently, How-
ever, June Marshall informs us that a
new supply of catalogues is now In their
hands and she would llke us to pass on
her company's apologies to any tempor-
arily disappointed customers.

Closing the Door

Things happen suddenly in business.
We were {ust examining a new summer
edition of the Doram catalogue when the
news reached us that the Dutch owners
of Doram Electronics have decided to
close down this UK based firm, It is a sad
end to a business originally set up by
Electrocomponents, the parent company
of RS Components Ltd., to cater for the
hobbyist.

Manager Mike Hutchinson tells us that
enquiries about outstanding orders should
be addressed directly to Doram Elec-
tronics Ltd., De Boer Elektronika, Kieine
Berg 41, Eindhoven, Holland, 5611 JS,

Simple pH Meter

Problems may be encountered when
trying to locate a supplier for the NE536
i.c. in the pH Meter although it is avallable
through any stockist of Mullard products.
Pin for pin equivalents are the CA3140T
or the LF356T although these have not
been tried in the prototype,

Perhaps of more importance is the
probe, Readers who are associated with
Educational establishments should be
able to obtain a suitable item from the
equipment suppliers Grifin and George.
However this is a strictly trade-only
comlpany and do not supply direct to the
public.

Other sources of supply are Hogg
Laboratory Supplies, Sloane St Bir-
mingham, B1 3BW, who have a sultable
probe priced £21 including postage and
packing. This company hopes to have
m cheaper probes in stock in the near

re.

There is also Caslle Laboratories, 7
Guest Rd, Barnsley, S. Yorks, S76 ‘Zf:a
who can supply probes that have pas
their recommended shelf life for £6:-75,
They also have a ‘‘no-quibble” replace-
ment guarantee.

Metronome

Few difficulties should be encountered
when ordering compaonents for the CMOS
Metronome, Virtually any loudspeaker of
sultable size can be used so long as its
impedance is not less than about 35 ohms.
The case used in the prototype was a
Blmbox?y e 15 made by Boss Indus-
trial Moulding Ltd and available from most
componeant suppliers, although virtuall
any small plastics box will do just as well,

Door Alarm
Two items may cause a few problems
with the Door Alarm. The key switch is
one although a suitable item is available
from Maplin, order number FH40T, The
other itam is the bleedper. In fact any solid-
state 6V warning device will do here
although many of these devices are not
icularly loud and perhaps would not
much good as an alarm, Marshalls
sell a 6V buzzer which they claim has a
"very loud note'' although in our proto-
type we fitted a buzzer fiom Tandy, type
number 273 048,

L.E.D:. Sandglass

It is expected that the three-position
slide switch in the L.E.D. Sandglass will be
difficult to locate, Constructors may ob-
tain this from T. Powell. See their adver-
tisement for full address. The remainder
of the components should be readily
available,

Wheel of Fortune

No buying problems are envisaged for
the Whee/ of Fortune. The mains trans-
former fitted in the prototype had a
secondary rating of 500m A but any rating
down to 260m A will be suliable, Resistors,
capacitors, bridge rectifier and transistors
should be in strict accordance with the
part: list otherwise they may not fit the
p.c.b.s.

Morse Practise Oscillator

Any one of a number of morse keys
can be used in the Morse Practise Oscil-
Jator and several advertisers such as
Htorr;(e Radio, Watford, and Maplin carry °
stocks.

535



DISCRETE

PART THREE

EXPLAINED
BY J.B.DANCE

H1s MONTH we will discuss other

devices containing pn junctions
together with heat and voltage sensi-
tive devices.

THE UNIJUNCTION DEVICE

The unijunction transistor (some-
times known as the double base
diode) has the structure shown in
Fig. 3.1. A bar of lightly doped n-type
silicon has base connections at each
end and part of the way along this
bar, nearer to base 2 than to base 1,
a pellet of p-type silicon is used to
form a rectifying contact, This elec-
trode is known as the emitter and
forms the single junction from which
the device derives its name,

The circuit symbol for a unijunc
tion device is shown in Fig. 3.2, It is
also possible to obtain unijuction de-
vices with the opposite polarity to
that shown in Fig. 3.1 (although they
are not so common). In this case the
silicon bar is of p-type material and
the emitter pellet of n-type. The sym-
bol for the complementary devices
has the arrow pointing in the opposite
direction to that shown in Fig. 3.2,
This discussion relates to devices
with the Fig. 3.1 polarity.

The action of the unijunction tran-
sistor is illustrated in Fig. 3.3. The
bar of silicon is equivalent to the re-
sistors R2 and RI in series so that
when a voltage of Vyy is applied be-
tween the two bases, the potential at
point A becomes equal to RI/(RI1+
R2) times Vyy. The factor RI/(R1+
R2) is known as the intrinsic stand-
off ratlo 5.

When the potential applied to the
emitter is less than #XVyy no con-
duction occurs in the emitter circuit,
since the junction is reverse biased.
As the emitter potential increases
above this value, however, conduc-
tion occurs and the device is rapidly
switched on.

When the junction conducts, holes
are injected from the emitter into the
silicon bar and move towards base 1.
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Electrons are injected from base 1 to
maintain neutrality, There are now
plenty of charge carriers in this
region and the resistance falls very
rapidly between base 1 and the
emitter. This causes a large drop in
the effective resistance Rl of Fig. 3.3
and hence a fall in the potential at
point A. This in turn gives rise to
more emitter current and switching
by this positive feedback effect.

PRACTICAL OSCILLATOR

Unijunction transistors enable the
very simple type of relaxation oscil-
lator shown in Fig. 3.4 to be con-
structed. This is the basis of most
unijunction oscillator and timer cir-
cuits,

The capacitor C! charges through
R1 until the emitter potential is ade-
quate to cause the unijunction device
to be switched to conduction C! then
discharges through the emitter circuit
and R3 until conduction ceases.

The frequency of oscillation is de-
termined mainly by the product of CI
and RI and can be up to about
100kHz. Positive going output pulses
can be obtained from across R3 which
are suitable for firing a thyristor
device,

If the value of RI is too low, it
will pass enough current to keep the
circuit conducting so that it will not
switch back to the off state. Simi-
larly, the value of Rl must not be too
high or the unijunction will not be
switched to conduction.

WIPER CONTROL

A practical application for a uni-
junction oscillator circuit shown in
Fig. 3.5 is for a delayed, single sweep
car windscreen wiper control. The
onN/orr switch S1° ganged with the
potentiometer enables firing pulses
to be fed to (D2) a C122D thyristor
at intervals between about 1 second
(determined by R1) and 1 minute
(determined by the setting of VR1).

This closes the relay and the relay
contacts are used to cause the wiper
motor to operate. The self-parking
switch then closes, the C122D conduc-
tion ceases and the wipers park at
the end of their single sweep.

The exact connections depend on
the type of wiper motor, but VRI
can be adjusted to suit all weather
conditions and to automatically keep
the windscreen clear without the
wiper blades scraping on a nearly dry
windscreen.
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anode to the cathode. It is obvious
from Figs. 3.8(b) and 3.8(c) that the
use of a thyristor in series with a
load across the a c. mains will greatly
reduce the maximum power in

load. Even if the current flows
the maximum time of each full
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without the thyristor.
One solution to this problem is
loy two separate thyristors,
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vironment and provide an appropriate
electrical signal. For example, they
can be used in circuits to provide a
warning when the external tempera-
ture falls below freezing point or
some other value.

In other applications they are self-
heated. For example, they may be
connected in series with a tungsten
filament lamp to prevent the initially
high peak current which can cause
lamp failure. When the circuit is
switched on, the thermistor is at
room temperature and has a rela-
tively high resistance. However, the
current flowing through the lamp
and the thermistor warms the latter
and its resistance falls to a small
value so that the lamp reaches it full
brilliance within a short time.

Thermistors are also used in the
self-heating mode in much more com-
plex equipment to provide a delayed
turn-on of the power. They have the
advantages of being small, simple,
reliable and rugged and are available
with resistances of less than one ohm
up to about one hundred megohm,

The variation of resistance wi
temperature may be expressed as the
ratio of the resistance of the thermis-
tor at 0 degrees Celsius to that at 50
degrees Celsius, but for
intended for use in the self-heating
mode, it is often convenient to specify
the performance as the resistance at
25 degrees Celsius and the resistance
when carrying a certain current at a
specified ambient temperature.

RESISTANCE

The resistance of a thermistor, R,
is an exponential function of tempera-
ture and is given by the equation:

R=AetT

where A and b are constants, e is the
natural number 2:718 and T is the
absolute temperature. In practice
this means that the resistance can
change by about 6 per cent for each
degree Celsius change at room tem-
perature, For comparison, one may
mention that the resistance of plati-

Power thyristors. On the left Is a stud
mounting type. The one on the right is
mounted like a power transistor
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Rod and disc thermistors. A rod type Is
shown in the centre and two views of the
same disc type are shown on either side.
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Silicon carbide “Metrosil" devices
have values of a of about 4 to 5, some
selenium devices have values of
about a=10, whilst zinc oxide Varis-
tors and Zener diodes have values for
a of at least 30.

ZINC OXIDE

Fig. 3.12 shows transient voltages
on a line and Fig. 3.13 the same volt-
ages after suppression by a zinc oxide
Varistor. Each type of Varistor will
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so that it can absorb the transient
peak energy. The volume of a Var
tor determines its energy rating and
the current rating is determined by
the area of its disc. International
General Electric offer devices with
energy ratings from 0-13J to 600J
with peak current ratings of 40A and
25KkA respectively.

Next month: Optoelectronics
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HE INSTRUMENT to be described was

originally designed for use in
determining the alkalinity of photo-
graphic colour developers and, al-
though somewhat rudimentary, it has
proved more than adequate for this
task. As such, it offers a simple means
of more generalised pH measure-
ments for those readers who are now
taking an active interest in electro-
chemistry.

THE MEASUREMENT OF pH

Before describing the instrument, a
simple explanation of the term “pH"
and how it is defined will clarify the
prindples by pH measarement,

As the result of the phenomenon
known as dissociation, all solutions
contain a certain equilibrium ratio of
hydrogen ions (H*) and hydroxyl
fons (OH-). The product of the
hydrogen ion concentration and the
hydroxyl ion concentration is always
the same,

In an acid solution there are more
hydrogen ions than hydroxyl ions.
The degree of acidity can therefore
be defined in terms of the hydrogen
ion content of the solution.
 The value of uddity, that is the pH,
is expressed as:

pH= —logy(H*)
where (H+) represents the hydrogen
ion concentration in gram-ions per
litre of solution.
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As pure water contains 10~ gram-
fons/litre, it can be seen that the pH
of pure water is 70, If the pH is less
than 7-0, the solution is acidic, Con-
versely, values greater than 7'0 indi-
cate an alkaline solution. It should
be noted that the pH of a given solu-
tion can be very dependent upon
temperature.

PROBES

The theory behind the operation
and design of the various types of pH
probe is a science in its own right but
in simple terms it can be regarded as
a voltage cell with the solution under
test acting as the electrolyte. The
voltage output and the polarity will
be dependent upon the hydrogen ion
concentration, that is the acidity of
the solution under test.

Unfortunately, unlike the normal
electric cell or battery, the probe is
unable to supply sufficient current to
deflect a conventional moving coil
meter, Any attempt to do so could
cause permanent damage to the probe,

Any pH meter is therefore basically
a high input impedance circuit driving
a moving coil meter. As the minimum
acceptable input impedance is typi-
cally 500 megohms, an f.e.t. input 741
type op-amp will provide a suitable
basis for such an instrument,

Conveniently, the voltage output
from the probe results in a linear pH

scale and it is therefore a relatively
simple matter to modify the meter to
read directly in terms of pH.

GENERAL DESCRIPTION

The instrument is intended for use
with a full range (2 to 14pH) “com-
bination electrode” type of probe. As
such, it has been kept as simple and
inexpensive as possible commensurate
with an adequate reading accuracy.

One simplification is to dispense
with the temperature compensation
normally ated in a commer-
cial instrument. As the meter can be
easily calibrated at the envisaged
solution temperatures, this is a minor
inconvenience.

A physical limiting factor on read-
ing accuracy is the scale length of
the meter, As long scale meters are
difficult and expensive to obtain, a
simple changeover switching arrange-
ment is used to effectively double the
scale length of a normal meter. This
uses the inherent characteristics of
the probe whereby the voltage pol-
arity changes at 7-0pH.

The meter thus has two scales, 7 to
12pH and 7 to 2pH. With this ar-
rangement the direct reading accur-
acy is 0-1pH which allows interpola-
tion to within 0-05pH. If readings in
excess of 12:-0pH are required, then
there is no reason why an alternative
scale range shouldn’t be adopted.
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As the current drain of the
is only a few milliamps, the

ment is battery powered to
the expense of a mains sup
battery check circuit has been
porated.
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CIRCUIT OPERATION

The circuit of the simple pH meter
is shown in Fig. 1. The is con-
nected via a co-axial socket SK1 and
switch S1 which also acts as the on/
oFF switch. The op-amp ICl, is con-
nected as a voltage follower, the out-
put being fed to the meter ME] via
the potentiometer VR2 and switch
S2. VR2 is the spaN control which
sets the meter defiection for a given
probe output.

The operation of S2 is such that in
position 1 the meter is connected so
that it reads 7 to 2pH. Position 2 re-
verses the meter polarity so that it
reads 7 to 12pH. ons 5 and 4
monitor the state of the batteries via
Rl or R2 as a riate, The bat-
teries can be checked with or without
the instrument being switched on,
thus giving a better indication of
their condition.

Variable resistor VRI1 is the zEro
control. At first sight such a control
may appear redundant. However, al-

Resistors
R1,2 180K 4 W carbon + 5%
(2 off) See

Potentiometers
VR1 10kQ carbon i
VR2 5k carbon lin, a

Semiconductors page 535
IC1  NEB36 fet. input op-amp,
T0O-99 metal can

Miscellaneous
ME1 so;aA d.c. f.5.d. moving coll

S1 three -pole, three-way

rotary
S2 two-pole, four-way rotary
SK1 Co-ax socket to sult probe
B1, 2 9V, PP6 type (2 off)
Aluminium case, 150 x 100 x
B50mm; stripboard, 0-1 inch matrix,

20 holes by 7 m ps; battery
connectors (2 off); 8-pin d.iL lLc,
socket; knobs (2 i Intercon-
necting wire.
Probe

A suitable probe for thla unit is
the B17 DA type from Griffin and
George (Gallenkamp). For read-
ers not able to order from this
company suppliers of other Full

Combination Electrode

?po probes an Ilnod In Shop
alk on page 535

Guidance only

£12-00

Approx. cost
xcluding probe
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Fig. 1, Full clrcult diagram of the Simple pH Meter.
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thou;hi theory the probe output
should be exactly zero at 7-OpH, in
practice there will be a small voltage

present. This is due to the probe con-
struction and internal geometry.

In this particular application it is a
convenient and satisfactory
method to use the off-set control of
the op-amp to set the instrument
7er0.

The intermediate switch position
for 81 is quite important as it allows
the op-amp to stabilise while the in-
put is still grounded. It is only neces-
sary to briefly hesitate in this posi-
tion before switching through to the
read position.

The larger sized PP6 batteries are
used for Bl and B2. With the use en-
visaged, they should give a working
life of some 200 hours.

starts here

HOUSING

The complete instrument is con-
tained in an aluminium box measur-
ing 150X100X50mm, and the full
layout is shown in Fig. 2. Because
there are so few components in-
volved, there is no need for a circuit
board as such. A small piece of 01
inch matrix stripboard is attached to
the meter terminals to provide a con-
venient mounting point for the op-
amp, To avoid possible damage due
to static charges, handling of the op-
amp was kept to a minimum by using
an i.c. socket.

Actual component layout is not
critical. However, it is important to
note that the limiting factor on the
input impedance will depend on the
insulation properties of the compon-
ents, stripboard, and so on, rather
than on the op-amp itself.

Every attention shounld be taken to
ensure that the items used in the
input circuit are of a high quality in
this respect. The two resistors are
wired directly onto the switches be-
fore final interwiring is completed.

In this context, if the instrument is
likely to be stond in a relatively
damp environment, it is reeouuncnded
that the assembled stripboard be
given a pmtectlve coating of poly-
urethane varnish

With t.hewpeofmetuuusedin
the prototype, the scale plate is easily
removed for modification to read
directly in terms of pH.

The battery check m-rk is also in-
corporated at this stage. The resistors
R1 and R2 have been chosen so that
fresh batteries will give aﬂrui-
mately full scale deflection a
meter having an internal resistance of
1000 ohms, The value of Rl and R2
can be changed in direct proportion
for meters having a different internal
resistance. The minimum acceptable
}rol;age is marked at 75 per cent of
s.d.

CALIBRATION

To calibrate the instrument it is
necessary to obtain at least two buffer
solutions. These solutions are formu-
lated to provide an accurate and
stable value of pH at a given tempera-
ture,

Every care should be taken in the
preparation of the solution be it
from a tablet or a sachet of powder.
During subsequent use, avoid any con-
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tamination of the solutions. This in-
cludes the indiscriminate ng
over of water used for rinsing the
probe.

For setting the instrument to zero, a
7:0pH buffer solution is the obvious
choice. When choosing a second
buffer to adjust the spAN control,
maximum accuracy will be achieved
by selecting a value close to that of
the anticipated measurement. Ideal as
this may be, there could be difficulty
in obtaining other than a 9:0pH
buffer.

Before any calibration is under-
taken, it is essential to ensure that
the meter is mechanically at zero
when the instrument is switched off
and is in the preferred operating
position, that is vertical or horizontal.

Select the 7 to 12pH range, connect
the probe and place it in the 7:-0pH
buffer, Switch the instrument to read
(S1 set to position 1) and use the
ZERO control to set the meter needle
to the 7 on the scale. As a cross
check, temporarily switch the instru-
ment to the 7 to 2ph range. The
needle should not move if the zero
has been set correctly.

Switch the instrument off and re-
move the probe from the buffer. Rinse
it carefully in distilled water and,
having drained off the excess water,
transfer it to the 9-0pH buffer solu-
tion. Turn 81 to position 1 again and
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Fig. 2. Diagram above shows circuit
board layout, and full interconnections
can be seen on the left. Note that there
are no obvious connections to the
meter, In fact contact is made between
the meter terminal posts and the under-
side of the stripboard at positions B4
and B17 when the board s fastened in
place on the back of the meter. When
completed the whole of the circuit
board, the switches and potentio-
meters and associated wiring should
be sprayed with a molsture repellant
protective coating, such as polyure-
thane varnish to keep the damp out.

adjust the spaN control until the
meter reads the correct value,

In theory, on the assumption that
the probe output is symmetrical about
7-0pH, the instrument is now cali-
brated on both of the ranges.

In practice, however, errors of up
to 0-1pH have been noted when using
the 7 to 2pH range after calibrating
on the 7 to 12pH range. When more
precise measurements are required
the 7 to 2pH range should be cali-
brated separately using a 4-0pH
buffer solution.

OPERATION

Any measurements are now simply
a matter of placing the probe into the
solution to be checked. There are,
however, one or two points to ob-
serve. The switch S1 should never be

lnm::“;lm of the
com, prot 7
The two PP6 bm
can be seen secured
In place under an
aluminium strip in the
rear of the case. Com-

are this photo with

diagram In Fig, 2.

switched to the read position unless
the probe is connected and immersed
in a solution. Because there is virtually
no warm up drift, there is no advan-
tage in leaving the instrument in the
on position between measurements,
Accordingly, it is best switched off to
avoid draining the batteries,

The pH probe is a fairly delicate
item and normally comes with a
plastic shroud to provide a measure
of protection—even so it should not
be used as a stirrer! To prolong the
life of the probe it is important that
the instructions be observed.

Some readers may experience diffi-
culties if the equipment becomes
damp. In the author's experience a
few hours in a warm dry place, like
an airing cupboard soon cures the
trouble, n
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A smoother ride
at all speeds
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MODEL TRAIN
SPEED CONTROLLER

Uses a pulse-width-modulation technique
to maintain a smooth, steady ride even at
low speeds. Features include a continuously
variable speed control, automatic starting
and stopping to give realistic performance,
brake and accelerator controls.
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(OMPRESSOR i) - rherr DevICE

Protection for any number of displayed
%oods byasimple loop linking all items.

trident alarm sounded if this Is
interfered with,

A wide compression range of around
30d8 is available and can be used
either for instantaneous short term
compression or for automatic level

control in tape recording. It also has
application in suppressing the level =
of music whilst speech announce-

ments are superimposed. Provision

for mixing microphone and high level A well smoothed and regulated output

(music) signals is Included. adjustable from zero to 12 voits, In-
corporates audio alarm which sounds
when the selected current limit (40,
100 or 400m A) is approached,

SEPTEMBER 1981

ISSUE ON SALE
FRIDAY, AUGUST 21
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INTRODUGTION TO

PART 4  BY J.CROWTHER
e

THE TRANSISTOR AS A SWITCH

For an mpn silicon transistor to conduct its base must be
0-6 volts above the emitter voltage. If the voltage between the
base and the emitter is less than 06 volts the transistor will
not conduct, Therefore it can be seen that a transistor can be
switched on and off by two voltage levels, above and below
06 volts, These two voltage levels are referred to as logic 1
for on (a result), and logic 0 for off (no result),

If these two voltage levels were too close together, for example
0-5 and 07 volts, there is a chance that, due to tolerance and
temperature changes the transistor would not always switch on
and off, so logic levels are usually not too close together, logic
1 may be 6V and logic 0 below 0-25V with nothing inbetween.

Consider the circuit shown in Fig. 4.1.

Fig. 4.1. Using the transistor as a switch,

1f 0+ 25 volts is applied to the base at A, the transistor would
not conduct, no current would flow through the 3 kilohm
resistor, so there is no volts drop across it and the output
at B would be 6 volts. This is equivalent to the switch being on
and giving a result—logic 1.

Now suppose 6 volts were applied to the base at A, the
transistor would start to conduct. The voltage between the base

and the emitter would now be 06 volts riving a voltage drop of
(6—0-6) volts across the 540 kilohm resistor. The base current
Iy would now be equal to:

Iy = 5-4V/540k0 = 0-0lmA

If the hgg (gain) of the transistor was 200, the collector
current would be fy, x hgg = 0-01 x 200 = 2mA. This would
give a voltage drop across the 3 kilohm resistor of 3k 2 x 2mA
= 6 volts and the output would fall to zero, equivalent to a
switch being off and giving no result—logic 0.

Therefore it can be seen that a transistor can be switched on
and off by a squarewave pulse of two voltage levels as shown
in Fig 4 2.

\Fv'i?f 4.2, The transistor in Fig. 4.1
be switched on by 6V level
and off by the 025V level.

TYPES OF LOGIC

In practice it does not really matter which voltage level is
referred to as logic 1, so long as the transistor switches on and
off, and we know which level the designer has used and we use
the same. For convenience in design two types of logic are

(1) Positive Logic
Where the positive half’ of the wave form is referred to as
logic 1, and gives a result, see Figs. 4.3 and 4.5.

(2) Negative Logic
Where the negative half of the wave form is referred to as
logic 1, and gives a result, see Figs. 4.4 and 4.6,
Positive logic is the more common and is used in all E.E.
projects and features,

Fig. 4.3. Positive logic. Fig. 44. Negative logic,

Fig. 4,5. High level lights Fig. 46. Low level lights
lamp to give result, lamp to give result,
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BOOLEAN ALGEBRA

George Boole (1847) invented a system of algebra now called
Boolean algebra with its own special rules, to look into a two
state system, his two states being rrue and false. This system
was later adapted to deal with the two states of a switch, on
and off,
Consider a relay as & switch (see Fig. 4.7), and let A be the
input to the coil of the relay, and § the output from the main
contacts.

Let A be the supply to the relay (logic 1), if A were applied to
the coil the relay would close giving an output at S.

In Boolean this is written as:

A=S5

which means an input at A (logic 1) gives an output (logic 1). at
S, and represents a normally open switch or relay.

A line above a letter, for example A, is called “bar A",
“A bar" or “not 4", and is said to be the complement of A.

Therefore A means no pulse at A or 0.

The Boolean equation for the above circuit could also be
written as:

A=T

which means no pulse at A (logic 0) gives no output at S (logic
0), which is also true for the above circuit.

Therefore A = S is the same as A = § which shows that
in Boolean a “'bar"” can be added to both sides of an equation
and it still remains true, providing the bar covers all the terms
on each side of the equation.

A —l A ——1
RELAY RELAY
CoIL oo

i
|
|
)
!

ND. RELAY NC RELAY
LOGICY )ncnuum LOGICY J—.m‘l

INPUT OUTPUTLS INFPUT QUTPUT,. S

Fig. 4.7. Energising relay Fig. 4.8. Energising the
coil causes mc 1 to r g.coﬂ causes logic 1
ut to

appear at the o removed from the
output,
example
AB = Sisthe same as AF = §

but, AB = § is not the same as A = I

Now consider a relay which is normally closed-as in Fig. 4.8.
A supply or logic 1 applied to the coil at 4 will open the
relay, and there will be no output (logjc 0) at S.

In Boolean this is written as: 4 = §
(\;:;homm) an input at 4 (logic 1), gives no output at §
It is also true for the above circuit, that if no supply were
applied to the coil at A, the relay would remain closed and there
would be an output at S.

lnBoolunthinhwﬂmn;_: "

which means no input (logic 0) at A, will give an output
(logic 1) at S,

Therefore in Boolean algebra 4 = S, is the same as 4 = §
and represents @ normally closed relay or switch.

This shows that in Boolean algebra it is permissible to
transfer a “bar" from one side of an equation to the other
providing the “bar" covers all the te ‘ms on each side.

e
w: Sisthesameas AB = §
but, AB = Sis not the same as A3 = .

Note
Boolean equations are normally written to give an output.

A= Sand 4 = 5

SWITCHES IN SERIES

Consider the circuit in Fig. 4.9.

To get an output at S, relays A and B must both be energised.

In Boolean this is written as AB = §. 4 times B in Boolean
means A AND B.

Therefore AB = S means an input (logic 1) at 4, AND an
input (logic 1) at B will give an output (logic 1) at S, and
represents two normally open switches in series.

Boolean algebra is not limited to two elements.

=
COIL COll.
i
| |
| ND RELAY NO. RELAY
LOGIC 1 A aconmacT ol
INPUT OUTRAUT, S

Fig. 4.9. Both relays need to be energised to produce a
logic 1 at the output.

example

In a three-clement system, ABC = § means to get an output
we must have A, AND B, AND C, and it represents the state in
Fig. 4.10.

Also ABC = S means to get an output we must have 4, AND
roT B, AND C, and it represents the circuit shown in Fig. 4.11.

‘—I 3—1 C—l
RELAY

RELAY RELAY
coiL coiL con.
H ] }
! ]
| f !
| NORELAY | NORELAY | NO.RELAY
+Ve \CONTACT 5 CONTACT A CONTACT

ouTPuTS

Fig. 4.10. A logic 1 appears at the output only for as long
as all three relay colls are energised.

NO, RELAY NC.RELAY Nn.%r“
mm‘ Ao o B -/A
ouTPUT, S

2?. 4,11, A logic 1 results at output when first and last
ays only are energised,

Answers to Exercises in Part 3
3.1. (a) 00000011 (5) 11111101 (¢) 00010000 (d) 11110000
() O11L1101 () 11000010
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IN the previous article we saw that the
active devices (transistors) in amplifiers
can be regarded as means of controlling
the amount of current drawn from the
battery.

Now, the current from a battery can
flow only in one direction. It is d.c. (direct
current), not a.c. (alternating current).
Transistors are also d.c. devices. But most
of the signals which have to be amplified
are a.c. ones. (Engineers say “‘a.c. signals"
even if they are talking about signal
voltages rather than signal currents.)

How can a d.c. device like a transistor
amplify an a.c. signal?

WOBBLING D.C.

The answer (hinted at in an ecarlier
article) is first to set up the circuit so that
a steady current (d.c.) flows through the
transistor. The effect of applying an a.c.
signal of small size is to make the steady
current increase when the a.c. goes one
way and decrease when it goes the other
way. In other words, the a.c. signals put a
“wobble' on the d.c. through the transistor.

The resulting wobbling d.c. is exactly the
same thing as would be produced by
mixing up a genuine small a.c. signal with
a larger dc. flow. When two things are
indistinguishable there is a good chance
that they are truly identical. This is the
case with our wobbling d.c. in the transistor.
It really is a mixture of a.c. and d.c.

Common sense suggests that it might be
possible to unscramble the two and extract
the a.c. part by itself, to feed to some other
circuit such as another stage of amplifica-
tion.

Fig. 3.1. (a) A transistor with d.c. blasing via R1. (b) The same
arrangement drawn in a slightly abbreviated fashion.

BACK  BASICS

More About Amplifiers

BIASING

Before we look at how to do it, we must
first think about how to set up the circuit
so that the required steady d.c. flows.

Practical transistor amplifiers are more
complicated than the simple circuits in the
last article because they contain extra
components for setting up the steady
currents. This setting-up process is called
biasing, and in the case of a bipolar tran-
sistor (i.e, & pnp or npn transistor as opposed
to a field effect transistor) biasing takes the
form of feeding a steady trickle of d.c.
into the base-emitter region of the
transistor.

A common arrangement is shown in
Fig. 3.1a. Here R1 is the biasing resistor.
A small current flows from the battery
through R2 then RI, then the base, the
emitter and to the other side of the battery
to complete the circuit.

This base bias curremt causes a much
larger (typically 100 times larger) collector
current to flow (also through R2, then
collector and emitter and back to battery).

Fig. 3.1b repeats the same circuit in a
shorthand form which you will come
across often. The battery is not actually
drawn in, and connection to the common
side of the circuit is indicated by an “earth"
symbol.

The method of biasing a field effect
transistor depends on what sort it is,

Enhancement mode fe.ts have to be
turned on in much the same way as bipolar
transistors, except that they draw no input
current to speak of and are therefore
turned on by a voltage rather than a
current,

Depletion mode fe.l.s pass current even
when unbiased. In their case a negative
bias is often required to reduce the standing
current to what is reasonable for the job.

INTERSTAGE COUPLING

The a.c. part of the current in a transistor
may be very small indeed. This is because
the ac. signal may be very small. The
aerial of a sensitive radio receiver may
deliver only a few millionths of a volt or
a few billionths of an ampere. A typical
transistor may amplify these signals a
hundredfold, but they are still pretty smail
compared with the steady voltages and
currents in the circuit.

If these steady quantities were passed on
to the next transistor they might well
overload it. So what is required is some
sort of filter to allow only the small ac.
signals to pass on while excluding the d.c.
voltages and currents. Such a circuit is
called an a.c, interstage coupling.

CAPACITORS

One way of separating a.c. from d.c. is
10 use a capacitor., A capacitor is a device
which can store an electric charge. Capaci-
tors take many shapes and forms but the
essence of them all is a thin sheet of
insulating material sandwiched between
two metal plates. This is reflected in the
symbols for capacitors, which show the
plates sideways on, with a gap in between
to represent the insulator,

In practice the “sandwich” is often
rolled up to save space, and encapsulated
for protection, giving a component with
two leadouts, one connected to each plate.

Fig. 3.2. Showing the charging and discharging of a capacitor.
Note the direction of current flow as shown by the arrows.
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A FOUR-PART INITIATION COURSE FOR NEWCOMERS

By George Hylton

It is obvious that the insulating material
(known as the dielectric) must prevent d.c.
from flowing through the capacitor. How-
ever, if a battery is connected to a capacitor
there is & momentary flow of current as
the capacitor charges. Then no further
current flows because of the dielectric.

If the battery is taken away the capacitor
remains charged up to the battery voltage.
It can be discharged by connecting its
leadouts together, There is then a momen-
tary rush of current in the opposite direc-
tion to the original inflow of charge.
(Don't try it! The outflow may be violent
enough to damage the capacitor itself.)

CHARGING AND
DISCHARGING ACTION

Charging and discharging can in
principle be demonstrated by the circuit
of Fig. 3.2, which contains a battery, a
capacitor, a lamp and a changeover switch.
1 say “in principle” because unless the
capacitor is capable of holding enough
charge to light the lamp no sign of the
circuit operation will be visible.

With the switch contact at position 1",
the capacitor charges, and if the inrush of
current is big enough the lamp flashes
momentarily then goes out, The capacitor
is now charged, and if the switch is changed
to position 2", it discharges through the
lamp (which limits the current) and the
lamp flashes again momentarily.

The arrows show which way the current
flows round the circuit in each case. During
charging, current flows downward through
the lamp. During discharging, it flows up.

Fig. 3.3. A two-stage amplifier. The coupling capacitors C1, C2

A.C. PASSES THROUGH
CAPACITOR

IT the switch is moved repeatedly from
one position to the other the lamp receives
a succession of current impulses and
flashes each time, the current through it
flowing first one way then the other and
$0 on. This is an alternating current and to
all intents and purposes it flows through
the capacitor as well as the lamp. But no
d.c. flows through the lamp, as is proved
by the fact that it does not stay lit when the
switch is left in position “1".

Evidently a.c. can flow through a
capacitor but d.c. cannot, This is just what
we need for separating a.c. from d.c. in
our amplifier circuits,

TWO-STAGE AMPLIFIER

A practical bipolar transistor two-stage
amplifier using capacitors for a.c. coupling
of the stages Is shown in Fig. 3.3. Here
resistances R1 and R3 are for biasing. An
a.c. input signal causes & small current to
flow to and fro through Cl. It also flows
through the base and emitter of the first
transistor, TR1. An amplified version of
this current flows from the collector to
and fro through C2 and thence to the
base-emitter circuit of the second transistor
TR2. Further amplified, it flows via C3 to
whatever circuit follows.

STEERING THE CURRENT
Without R2, all the collector current of
TR1 would pass uselessly through the
battery instead of the a.c. part passing
via C2 to TR2, So the job of R2 is to

steer the a.c. to where it is wanted. Current
always takes the casiest path. If R2 is big
enough (electrically, that is) most of the
a.c. goes to TR2.

This can be illustrated by analogy with
water flow (Fig. 3.4). A current of water
flows into a branching arrangement of
pipes. More water flows through the thick
lower pipe than the thin upper one because
the thin pipe has more frictional resistance
because of its smaller cross sectional area.
The thick pipe represents the easy path for
the current via C2 while the thin pipe
represents R2,

When an electric current has a choice,
more flows through a low resistance than
through a high one. For obvious reasons
resistances connected in the same con-
figuration as the two pipes are said to be
connected “in parallel”.

NOISE

If TR1 amplifies by & hundred time and
TR2 by a further hundred the overall
amplification is by 100 x 100 = 10,000,
By “‘cascading” stages of amplification in
this way enormous amounts of amplifica-
tion are in theory obtainable. In practice,
however, all this amplification cannot be
used and three or four stages can reach the
useful limit of about a million times.

The reason for this disappointing result
is that all circuits contain noise, that is
unwanted voltages and currents, Noise gets
amplified along with the signals and if too
strong it just obliterates them.

Continued next month

Fig., 34. Water flow in a system of pipes provides an analogy
with electric current flow In circuits composed of high and low

and C3 allow the a.c. input signal to pass but are a barrier to the

steady d.c. supply applied to the transistors. resistance paths.,

— y; —
'n. \\\
S S

Everyday Electronics, August 1981 547



A self-contained unit for use
with all kinds of doors.

viry vean countless children are

poisoned by medicines left un.
sequred in bathroom cabinets and une
attended on dressing tables, Even
when they are put away, parents
often underestimate the ingenuity of
little children in finding out how to
open  cabinets and cupboards that
most poople would consider bevond
their capabilities,

Cloarly what is needed is either a
stout lockable cabinet, very expensive
nowadays, or fodling that, a cupboard
pluced as far out of reach as possible
with a warning device to alert the
parents  immedintely to any un.
authorised tampering. The project
described In this article is Just such a
warning device.

It {5 completely self-contnined and
could do equally well as a shop door-
bell or even a cordless burglar alurm,

The current drain when the alarm
is set is a trivial 9uA ensuring a long
battery life. When triggered this rises

548
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Fig. 1. Complete circult diagram of the Door Alarm. S1 Is a magnetically operated dry-

roed switch,

to approximately 80mA which is high
for a PP3 but no-one I8 golng to have
this alarm on for long!

DARLINGTON PAIR

The heart of the unit is TR1 and
TR2 which have been arranged as a
Darlington palr, that s they can be
regarded as one transistor with o very
large current gain (hye of TRI multi-
plied by the hyy of TR2), The com-
plete circuit |y J\own in Fig. 1.

In the "alurm set” conditfon (unit
switched on and reed switch S1 held
closed by the magnet) the transistors
are off due to the fact that the base
of TRI1 is short-circuited to the nega-
tive rail,

When the magnet is moved away
from the reed switch (“alarm
triggered”), the reed switch goos
open circuit allowing the base of
TRI to rise to +4-5V (set by the
potential divider action of Rl and
R2). TR1 switches on, which switches
on TRZ causing TR2 collector voltage
to fall and allowing current to flow
through the buszer, WDI,

starts here

PLASTICS BOX

For practical reasons it is impor
tant to use as small a case as possible
and a full layout is shown in Fig. 2.
Make sure that the front (g big
enough for the bumer and the switch
and that a PP3 battery will also fit In.

The circuit board consists of a very
small plece of 0:1 inch stripboard 12
strips by 6 holes and can be fixed
where it is most convenient, In the
prototype this was attached to the
front panel uwsing doublesided sell-
adhesive foam strip,

Before fixing the buzzer, drill a
matrix of small holes in the panel in
the position where it Is golng to lie.
This is to let the sound out. The
buzzer can then be glued in position.

Finally the reed switch, S1 should
also be secured inside the case with
epoxy resin close to one of the case
sides such that when the case s
mounted n its final position the ex-
terior magnet will be able to operate
the reed switch successfully,

A keyswitch for S2 is imperative
In the unit so as to preveant a child
(or burglar) switching the unit off
quickly.

INSTALLATION

The unit should be installed some-
where on the cabinet or other door
such that when the door I8 closed,
the fixed magnet holds the reed
switch closed and the alarm is off.
When the door is opened the reed
switch opens and sounds the alarm,

Other possible methods of mount-
ing would be to have the whole unit
inside the door with just the bezel of
$2 showing on the outside, or to cut
away part of the door leaving the
whole of the front panel visible,

The magnet will of course be
mounted somewhere on the interior

View of the rear of the front panel
showing circult board and other

components.
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See
Resistors
R1, R2 1MQ (2 off)
both §W carbon + 5%
Semiconductors page 535

TR1, 2 BC182 npn silicon (2 off)

Miscellaneous

St reed switch with one set of
normally open contacts

S2  s.p.s.t. key operated switch

WD1 6V solid state warning
device

Bl 8V, PP3iype battery

Plastics case, with aluminium

front panel, 100 x 64 x B50mm;

stripboard 01 inch matrix, 12

strips by 6 holes; suitable magnet

to operate S1; battery clip;

double-sided salf adhesive foam

strip; interconnecting wire.

654321

Osa

e

XL S~ToNMOoOms

Approx. cost £6
Guidance only

of the cabinet such that it keeps S1
closed when the door is closed.

In the case of access door, the mag-
net will need to be embedded in the
framework.

Try to place the magnet as close
as possible to the position of the
reed switch in the case. Magnets
come in all shapes and sizes, and it
should not be too difficult to find a
small one, with a hole in its centre
by which it can be screwed in

position, ﬂ

If the unit is to be used in a shop
to attract the shop keeper's attention
a resistor will need to be inserted in
Serton - She bean: 149 Seducs the Ko 3. Comintite WhEHE icaIs 0% clecult oard layot-and all nd

rren ; g. omplete wirin sho cult board layout and all inter-
%u” a tl %ﬂpg&?m&m connections. Note that g\ should be glu.f to the case side so that it will be as

to set this valie: I near to the operating magnet as possible when the :larm is in the "set" condition.

OUR NEW NEIGHBOUR IS A CB ENTHUSIAST Al (HE'S OVER SIX FOOT TALL AND
SNP WE'RE GETTING A LOT OF INTERFERENCE : ’- HE’'S A KARATE BLACK BELT,

“LUCKY FOR 1M THERE'S

I'LL GO AND —
“\ NOT MUCH ON TELEVISION TONIGHT.

& ,;;wrﬂ{;‘.f..;‘ SORT HIM OUT.

“f —esestEER
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SILICON CHIPS OR FISH 4

Micro-electronics comes to the Hotel and

The Hotel and Catering industry is
often regarded as very coaservative
in this country-—especially so when it
can draw on a vast number of low

paid workers.

However it seems that no company
can avoid the effects of modern tech-
nology and micro-electronics has
made such advances in the hotel and
catering trades that there is now a
conference
called, appropriately enough, Elec

special exhibition and

tronic Hotel.

This exhibition, held at the
West Centre Hotel, Fulham,
serves to  bring together
manufacturers offering elec.
tronic equipment or services
to the trade and these sup-
pliers can really be divided
into two camps—those who
supply computer  based
accounting and management
systems, and those who
supply electronic entertain.
ment packages.

As with most data-process-
ing systems, the computer
based hotel management
equipment can be made as
comprehensive as you like,
For instance you could start
with simple front desk regis-
ter which would store and
process fairly rudimentary
information about each
guest, and then expand this
to take in annual accounts,
staff salaries, restaurant and

bar stock control, and so on,
ad infinitum.

A typical system for a 20-
bed hotel might cost about
£300 per month to hire al-
though this price would de-
pend very largely on the
size of the hotel and the de-
gree of sophistication re-
quired.

In fact this year's exhibi-
tion was dominated by com-
puter equipment suppliers,
due, no doubt, to the fact
that many manufacturers re-
gard this as a key growth
area, a point made by the
organisers when they said
that they wanted to bring
together suppliers of equip-
ment and “the hoteliers and
restaurateurs who are hav-
ing to learn as much about
the silicon chip as they are
about potato chips.”

Apart from a multitude of

The Plantime Electronic Restaurant Management System

front-desk systems, one
rather eve-catching exhibit
was the Plantime Electronic
Restaurant Management
Scheme illustrated above.
Apart from aiding stock con-
trol and accounting, it also
means that the chef is
actually going to cook what
the waiter ordered and not
what he thought the waiter
ordered—a bit of an im-
provement on “two number
threes and a number five
with rice"” shouted down the
service lift shaft,

On the entertainment side
it seems that the video
revolution has begun to

catch up with the hotel
trade. Systems are now avail-
able that allow the hotelier
to show feature films on the
in-house TV system in addi-
tion to ordinary TV program-
mes, Teletext and Viewdata
are also trying to make an
impact although progress is
slow—cven though June was
national Teletext month,

So—all in all the hotel
and catering trade are being
computerised one way or
another. Let’s hope it re-
sults in better personal ser-
vice and the end of that
exasperating  “waiting  for
chips.”

Robots on the March

An industry expert has forecast a market in the UK and
EEC of 2,000 robots a year by 1984, Many British firms
are entering the market with Japanese partners manufac-
turing under licence or in joint ventures. Hall Auto-
mation, the all-British robot manufacturer, contends that
the Japanese can teach them little or nothing, a view also
shared by the British Robot Association who claim there
is no need to depend on imported technology, The joint
venturers, mainly engineering rather than electronic com-
panies, say they have no intention of spending money on

“re-inventing the wheel"”,

550

Steam locomotives could be

back again In the United
States before long. American
Coal Enterprises (ACE) eof
Ohio is building a steam pro-
totype locomotive, the ACR
3000 with micropressor con-
trol. With electronic moni-
toring and contrel, combus-
tion thermal efficiency in the
fire-box can be improved by
a factor of two or three, Such
a system, however, would be
commercially viable (com-
pared with diesel or electric
traction) only because of the
availability in the USA of
cheap coal.

|

The explosive growih of
personal  computers con-
tinues, Apple claim over
200,000 systems sold world-
wide and the new Commeo-
dore VIC 20 is selling at the
rate of 10,000 systems a
month in Japan alone. The
VIC 20 follows on from the
Pet which has clocked wup
44,000 sales in the UK. The
VIC 20 offers both colour
and sound, large memory
and full range of peripherals.
It should be avallable in UK
stores by October and Com-
modore expect UK sales to
average about 1,000 a week.
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. . . from the World of Electronics

~=ANALYSIS

THE SURVIVOR

When you next switch on your TV, and before you become
absorbed in the programme, spare a thou%:t for the curious
story of the cathode ray tube on the faceplate of which your
TV picture is almost miraculously traced out.

You may imlii:e you are looking at a modern invention
but you would be quite wrang. The cathode ray tube is in
fact the earliest of all electronic devices. Sir William Crookes
observed electrical discharges in exhausted glass tubes as
early as 1879 and it was largely through his experiments and
with similar crude forms of cathode ray tubes that ). ).
Thomson, nearly 20 years later in 1897, was able to prove
conclusively the existence of the electron.

Thomson's work led directly to the invention of the
thermionic valve, first the diode by Ambrose Fleming. soon
followed by the triode invented by Lee de Forest which he
patented in 1907, and it was the thermionic valve which gave
birth to the electronics industry.

Except for the generation of large amounts of power in
industrial radio frequency heating, and in the output stages
of radio and TV transmitters, the thermionic valve is all but
dead, having been supplanted by the solid state device, But
the cathode ray tube, even older than the valve, is the one
great survivor from the earliest days.

Naturally there have been many dramatic improvements
over the years, Early TV picture tubes and oscilloscope tubes
of the 1930's look very dated today. And now, despite the
addition of colour and other technical advances, the cathode
ray tube is basically the same as ever.,

Far from disappearing, the cathode ray tube is more in
demand than ever with a great new mass market in word
processors. Every office as well as every home will have the
small screen

The first workmf oscilloscope using a cathode ray tube is
attributed to Karl Fedinand Braun of the University of
Strasbourg. He made it in 1897, the same year as Thomson

discovered the electron. Such old timers weren't so dim!
Brian G, Peck

SONY TRIUMPH

Time Gentiamen Please:

BBC technology responsible
for the BBC2 logo and clock
is to be made available to
other broadcasters. It will be
manufactured by McMichael
Ltd under licence from the
BBC and will allow other
organisations to  benefit
from this advanced tech-
nology.

The eguipment, which is
all electronic, was developed
by Richard Russell of the
BBC's Engineering Designs
Department. It wes designed
to replace a whole host of
slide scanners, mechanical
clocks and the like and is far
more reliable, not to mention
cheaper.

It can produce static logos
such as the Open University
Symbol, and gimple animated
logos, quite apart from the
TV clock.

Sony’s ferrochrome audio
cassette tape has been
chosen as an international
standard. It is the first time
a Japanese tape has been
selected as a world reference
for other manufacturers,

INFO TECHNOLOGY

Information technology is
now absorbing about half the
energy of the newly asso-
ciated National Enterprise
Board and the National
Research Development Cor-
poration. NEB financial ex-
pertise will be married to
NRDC technology manage-
ment. The two organisations
are operating in parallel
pending a full merger and
will be called the British
Technology Corporation.
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Dennis Baker, winner of the 1987 Martlesham Medal, hoiding a set of photo-
micrographs of his silicon lransistors.

Silicon Pioneer Wins Award

The 1981 Martlesham Medal has just been awarded to
Mr Dennis Baker. This silver medal—marking outstanding
achievement in telecommunications science and engineer-
ing—is reserved for former or present members of British
Telecom and was only introduced last year when it weat
to Tommy Flowers for his work with the early post-war
computers.

Dennis Baker's outstanding achievement was the
development of silicon transistors for underwater tele-
phone repeaters and so good was his design that despite
ten years of continuous operation there have been no
failures.

Following this remarkable advance he now leads the
team which in 1969 coined the term “microprocessor' and
is at present closely concerned with the very small
geometry of the integrated circuits for System X.

Mr Baker's favourite hobby is repairing and restoring
clocks and watches so this 4 inch diameter medal which
he received at a special ceremony in London, will make
a handsome addition to his mantlepiece,

= —— ==

Electronics easily domi- Over 300,000 video re-
nated the world of invention corders were dellvered In
last year according to the the UK In 1980, Most went
annual report of the Comp- | to TV rental companies for
troller General of Patents, | hire to clients,

Trade Marks and Designs, Biggest

Microprocessor applications | turer would appear to be
were top and fibre optic tech- | Sony who plan to manufac-
nology and applications were | ture

a strong feature, year,

551



Semiconductor News

BREAKTHROUGH
IN THERMAL IMAGING

A major advance in thermal imaging technology has
just been announced by Mullard with the introduction of
the SPRITE (Signal Processing In The Element) detector.
This is a new kind of mercury cadmium telluride infra-
red detector designed expressly for high performance
thermal imaging systems. According to the manufacturers
it represents an extremely important advance—if not the
most important recenmt advance—in thermal imaging

technology.

The basic difference be-

L rriey s Toe

vious ms lies

inlumue':-‘afmluths
ashioned

old of system
separate im elements
are laid side by side in a
line and their output is

sam
the

the array needs to be
mmﬁm t&hyma:ﬁpuﬂca-
ﬁo& e and sum-
mation  circuitry—all
costly and comp

t
strip of
material with just three con-
are

nections. Two o

ection. When i
mfnlhon any part of the
strip, excess current carriers
are generated in that region.
These drift towards the

readout connection at a
velocity that depends on the
characteristics of the strip
material and the magnitude
of the bias current. There is
no naedu for d:‘icm‘e delay and
summation uitry, cuwnﬁ
down on associat: arcu
components, and the reduc-
tion in the number of pack-
age connections atly im-
proves noise ormance,
In manufacture,
SPRITE detector will incor-
matc not one but eight
wred sensitive Ps.
This allows its advantages
to be exploited in serial-
parallel scanning systems
and up to eight lines can be
scanned simultaneously, The
detector is  design for
operation in the 8 to 14
micron wave band and like
similar detectors needs to be
cooled to 77 degrees Kelvin
and so is mounted in a
Dewar encapsulation,

MOTOROLA/PHILIPS/
SIGNETICS PACT

competition, two of the
world’'s major nics
manufacturers have agreed

to five-year ct
aevelopment of 16:bit micro-

The Semiconductor Group
and a team of
Signetics

R
create the s stron-
gest 16-bit product line.

BT
gﬁbk products as well as
ma manufactured by
bot‘ participants and by the

j

end of 1985 they hope to
have added twelve or more
new MBS0 to the
family portfolio,

ugtnngely &nouh. while

ent covers

duct devel: ent, mmﬂ'é.
mrln%.emr ting and sales
gﬂl conducted competi-

CUSTOM L.C.D.

Not so much a new product,
more a new service is how
ocumzoulddwibom::%wy
a es being offered

Hamlin

tom built L.c.d. displays.
Panel sizes up to 152 x

are able and a
of annotati
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FLASH CONVERTER

Described as a “major
accomplishment in ic de-
sign”, TRW LSI Producis
have just announced their
new B-bit A/D convertor, the
TDC 1018). This new single
chip “flash conve:
operates n:it 20 meu:ia::ples
per secon g an
analog imlWrm to 2V
and comparing it with an in-
ternal voltage reference
fore activa a pre-set pro-

portion of its 511 differential |

comparators,

The comparator's action is
followed by a 511:9 encoder
which ies a digital in-
put to a $-hit latch providing
lementary BCL outputs.
From these a CONVERT al
produces a digital output at
rates from d.c. to 20 mega-
samples per second, all with-
out any external sample and

hold circuitry,
The lttlguts can handle sig-
nals with frequ compo-

nents as high as mak-
ing the device ideal for use
is such lications as TV
al ects  equipment.
e analog video signal is
converted to digital format
and back using A/D and D/A
converters to
of digitalised video in semi-
conductor memory  and
generation of effects such as
shrinking, fades, mirror
aging and freeze frames.
Common used 8-bit
e?ulpment ts the number
of usable conversion passes
to about ten whereas this 9-
bit device allows anything up
to twenty passes before dis-
tortion is visible.
The TDC 1018) is housed
in a 64-pin d.il package and
is available now at a cost of

CHANNEL PLATES

The latest addition to the
range im intensifier pro-
ducts marketed by M

is the GI12 range of micro-
channel plates (MCPs) which
have mi

e el
of 125 microns and are
available three different
diameters,

MCPs are used

prmcipdg
as the amplifying heart
modern image intensifier
tubes and also find applica-
tions in research as w as
in commercial mass
meters and fast CRT tubes.
mvedm r:_n has an im-
pro spal
compared  with
micron  series theg will
eventually “rﬁphm. ain is
1 when

wikn “1boo "rch

'V although much
Ln}hu gains can be achieved
ng matched pairs,

resolution
the 25

BOOST FOR PLASTIC
POWER TRANSISTORS

No fewer than twelve new

voltage is 140V,

s are more than ade-
quate for modern power
control systems,
com

num
permit storage

o ber la

pn one number larges

(BW.“ and so on), All

BDT types are European

mnvﬂex_&s for types in the
series and

num!

re

ADD-ON FOR LOW
LEVEL LIGHT TV
CAMERA

und £3,
ohuw‘
w surveillance
lighting would in-
video
e kg im
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Thin sasy 10 build J bend stereo AM/FW tenar kit @ desigred m
- with Practical £ ay ‘saum)

For aesn of Caraution and sighment il mcorparatas theam Miband
modstes aed a1 LC. IF, System

F eaturme

W -MW - L'“Nmﬂq.‘”tmm
Tursng Meter. Two back prieted P.C 8’3, Ready made chanait and scale.
Awviak: AM - Fervine Rod, FM - 75 or 300 ohms.

All campenents upphied
mu.mmv-wm
Compirte with orowt disgrams sed instructions.

PRACTICAL ELECTRONICS
CAR RADIO KIT (comuscerspch

TWAVE BAND MW LW
*Eany to bolld * 5§ puh buttes tening

* Medorn stying design * Al mew usssed
*6 wal owipst * Ready siched & pusched PGB
* Incorparnion suppreasion cireans * Naw with tape isput seckar

Alt the elecunmc camgonants t buld Ba rade, you seply saly
the wite snd seider ax featured m the Praciics! Electronics March
Issue Faunues. Pro-ant tuning we live pesh Detion aplion.
black ihsmenated huming scale, with matchiog retary ceareo! knabs,
ose. combining oo/ off volume wnd tane contral the other lor
manwsl liming, each sel o0 wood sinulsted fasta

Tha P £ Yraveder has o 6 watts oulpot. wag greung and incor
pacates am integrated creult sutpet wage, & Mallawd IF nodule
LPTIRY coramie filer type. pon- slignad and assamibled and » Bt
e ahgaad push Suttan tening umt The rad fits saaily in or

Eover e £10.50

Conplete with matractions.
plus £2.00 phs

CONSTRUCTORS PACK 7A
Suitadie stanisss sesl fully roraztabie ackng sansi and

spasknr (appeex 0% 0 4%)is per pack,
avaiable e # it complete f' 95 php £1.15

30+ 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscoust IV anil in teak simufale cabaret sitves hinighed ratary contiols
wad pashbuttons with matching fasa, red mens indcmor and starso
|nek sncket, Functians switch fer miz magnetic and erystal pickeps, tape
wnd wenilinry. Rus pane! lestures hise baidee. OIN spesker and input
wocknt 30 « 30 watts. AMS 80 « 00 warts pesk for use with & 10 § odm
tpeskars San TAN" £ 10" mppren

reany To pay £32.90 5.,

HI FI STEREO
AMPLIFIER
MODULES

OWUHI!M sutatle for cersmic ang

.WU‘ uuun#ﬂ:‘fﬂ&hm/mt
whglrb 6 plut B0y pby
.“k-lpi" lﬂlm'm*h”

ommdm"w m-g::" —

srable and volumes £1.70 phes
@ Camgdate with apsiication notes. pare.

UEBDRY
£12.95

PRACTICAL ELECTRONICS

plus £250 p&p

10+10 WATT
STEREO AMPLIFIER KIT

oummus/mm:u 10 watt output 1.C's
with in-buslt thermal asd shont circult prefacton

.Whﬂuhuv?:mua
@ Attractive black ving! eabingt. Sie 07« B%" £ 30" approx
® Comvurts 1o a 20 watt Disco amplifier

SPEBIFICATIOIS

abda for & to B ahes speskers
h lmu A0He — 20KMz
lml«m PUL 150mY Awx. 200mV Mic. | SmV
0 comren Bass 2 )

Distorvon 1% typi
Mows suppy 220-250 vots S0H2

BSRmmanmm
comolute with sLare0 ceram
plus (315 pho
uh-mh—lvm-vlhm

Avadabile soparately £10.50 plus £3.18 pba

'” SP‘EIQ‘KER Ksz l'ﬁ —ﬂu .
speskare Hem M
anphdier hn":n-n'ﬂ.g. m

STEREO MAGNETIC PRE-AMP
CONVERSION KIT. an conponesss inclusing P.C.8. 1o

comvart yher caramis inpet on the 10410 amp to £2.00 when
parchased weh kit fnatured sdave ll..m.‘:u

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

ACTON: Mail Order only, No caliers
ALLPRICES INCLUDE VAT AT 15%
All (tarms subject to svallabslity. Price correct st
1,8/81 sad mbjnct ta change without sotice.
Far further information send for instrections

20p phus stamped sddressad anvelope.

NOTE:  Goods despatched to mainlend and N. Ireland snly.
Pervons wader 16 years not sarved withow! parant s suthorisation
RTVC LYD. resarve the right 1o aliar, updats

or improve their products without metice.

MODULE KITS
125 WATT MODEL £10.50

phas 0115 pha (lius)

200 WATT MODEL £14.95

plus £1.15 plp

SPECIFICATIONS
Maz. Qutput power

125 wat AiMS
Operating valtage (DC) 50-80 Max
Losdy 418 e
Froguescy resporse messwod al 100 wates T5He-2000H
Senstivity for 100 watts ADOmY @ 47K

Typesl TH.0. @ 50 watrs 4 thms boad 0%
Dmeason 205 x 90 andd 190 x 36 n
Tha powar amp bt = & modude for sgh power apphications —
discn enits, guitr smpifars, public addrves systems snd wen
high pawet domestic systams. The unit is pratectsd aganst short
arcuiting of the load ond is sale in on open orcut cenddon A
tarpe safuty margin exists by use of genersusly rated comporents,
resull, & high powered rupped unit. The PC Baant it beckprinted,
atched and ruady to dod for wsss of construction. sed the
akminum chasa @ profarmed and ruady 10 e Sugoled wih all

ports, chrostt disgrams and instructions
ACCESSORIES
mﬁ&mmm !“.22
T e&%g
1oe 125W moda! e'ZIn"”;
oy i £13.95
s £4.00 php
MULLARD LP1183 i
STEREO PREAMP fﬁo
Orighaat buted price aeet £5.00 Saltabe "
e i
50 WATT MONO MIXER AMPLIFIER

Six mndwdustly misad ingute bor twa pick upa (Cer o Mag ), two
ool micropiones and two susiisry far tage, tner, ergans stc Eigin
controlz - 1ix bor devel md we for manter hass end trebin. four s teble

(tontirmoa) for e with & 10 8 ohem
Foid mmmlnnmm-nm

plus £370 p&p

100 WATT
MONO DISCO
AMPLIFIER

Drushed shunisum fasca mnd rolavy costrals

Siee approe 14 x 4% x 10W. Five varsieel slide

controin. masta! volume, tape feverl mic lavel, Geck

Joval, PLUS INTER DECK FADER for pertact graduatud shange

fram recsed doce No. 1 10 Ne. 2, or vica versa. Pre fade level

controls {PRL) lets YOU hasr next disc helore

tading it m. VU meter menitors ouigut level £76.oo
Outpit 100 watts RMS 200 watts pask. plus £4.60 pbp

Personal Shoppers EDGWARE ROAD LONDON W2 Tel 01.723 8432, 9.30am-5 J0pm Closad of day Thwrsdey  ACTOMN: Mail Ordar only. Mo callers 00003 SEEMTTHID TO MASLARD ARD & MELARD DALY
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DIY MUSIC & EFFECTS KITS

AUTOWAH UNIT
Automadically glyen Wah or Swall sounds with sach guitar
Kit ¢ code SITH N

WITAR EFFECTS UNIT
loeu and Niter exaractariatics of
ml tnm o sources, producing U giflerent lwlu»-
|n sounds ml con be furthar modified by manuasl con-
mnmv SIT« fun

GUITAR FREQUENCY DOUBLER
Produces on output one octave higher than the input. Inpats
mo -Iauh may be mixed 10 give graater d

or code T L1

GUI'I‘AR WLTIPROCISIOR
lu lwl ﬁuﬂm r::'o'rb uzx .u:l‘

well hn Jo May be used
with mul otmwle tnltu-onb. me SW's net Incl, In
i‘;m( »t for select

SET® £ w

OUITAR OVERDRIVE
varsatile Muzz wnit inel. vlnnih unlnln
“‘ n.n: nwul..n.d‘"-mm retaining the sttack and decay,
Kit arde b SETH K10

GUITAR PRACTISE AMPLIFIER

A 3 watt malne p \Ber for
rueunnu- 0 Test paas monitor. Drlvas Bor 15 ahm spashors

not Inel. 1
i SET 100 E19 T2

GUITAR SUSTAIN

KIHI!R-AI.LIN KIYIOAIDI
. .'-:h-ﬂ-. Allocimc C-C, the huys tie,

ope fronted, sprin with uuum uu mount-
od on a robust aluminium |
o L O o T, S
yoo 68 (2-PR n/0) 38p sach. i
CHOROIVNTH
Isor w un.u'nm ot m nno.. i
homvlu nuullomﬂ-l-n: Mlmwl .
Kit pius beydonrd & contacts ml tl
FORMANT SYNTHESISER
Fer the more who puts
this is a very 3-octmve with &
of facilities, Includ: un-
vertors, voltage Miter. | h
lz controlied amplifier. Cu- and hardware not On-
<l our lists for further detalls,
Kit plus keyboard 4 contacts SETo £33

P.E. MINISONIC SYNTHESISER

vy nvullul-oeltn & maing oporated syathuaier,
with 2 uﬂhmu filter, 2
ving lll'. WOeralor, mixer, power
supaly and aub-min loo’h wwilches 10 sefect the
~ c..: is excl e the taxl glves compranensive con-
Kit plus keyboare & contacts SETH oo\
PRICES INCLUDE

VAT @ 15% & UK. P. & P.

;mmvmn mm ERATORS

wo M (3—The control units are design und the
M52 M% rinythm-gen chips uﬁ ich .m:o‘:”
oumnﬂ mm-'mmlu mm-. Omml 10 effocts Inln-

Into & mi
ﬂ wnit
15-Riythe uait

6—CHANNEL MIXER

A Npgh specification steree miser with vasable lopet im.

l 100-2%
SET 100-202 m-u

rm 4. Specs given In our ists, The kit sxcludes some

W‘.—rn 1ists for selection. oxtension glves two un
Main kit code SET N0 £30-89
Extwrinion kit EXT0 &N

3—-CHANNEL STEREO MIXER
Full fevel contial on lan and right or ench channal, anc with
maxler outpat £ontrel and headnhone monitor

Kit order code SET1? £ M

3—MICROPHONE STEREO MIXER

Enabies storeo live recordings 10 be made without the *hole

in :o miogle’ afect. independent control of migro-
LE
Kit order code SETe 11N
HEADPHONE AMPLIFIER

For une with magnelic, ceramic or m
or tuner, and for most headphones,

Dich-ups tapedeck,
Designed with RIAA
owllu&lm.

SETI1% E1e W

VOICI OPIRATlD FADER

L during disco talh-
SET» 21w

Ill arder code

DYNAMIC NOISE LIMITER

Very effoctive steree circult for reducing noise found In
m tape recordings.
Kit arder code SiTor tn2w

DYNAHDC RANGE LIMITER

Malntaine the natural sttnck whilst extending note duration.
Kit ordor code n emMn
PHASER
An astematically omlu O Il.i mm unit with ne
ternal oaciilstor, Oulh
Main Wit code | 1M
wion At AT 38 on
PHA.!NG & VIIRATO
tomatic contrel over rate of
mmc .hmm-dmmculnm A separate
Power “’D Ll
Kit ore e'oln SETMO Ras
SMOOTH FUZZ
As the name |mplies! Order code SETHY EmMw
IPI.I‘I'—PHAOI TREMOLO
The outout oretor in wumz:: ANG MOdu-
mn Dy an mm | ul @ m
Il:iuo" u ton mry ub ”

SWI‘I'OHID TONE TREBLE BOOST
ides m aefection al 4 press! tonal res nou.
m arder code u'? :

AUDIO EFFECTS UNIT

A wariable siren MW that can uce Britiah & Amer
can police sirans, Star-Trek red alorl, heart beat monitor

nds, wle.
SR eser cade SETi08 R M
FUNNY TALKER
aring h & modulator
o 'lndou tascingting sounds when with spoech &
Inod-v codn SETH Q@
WIND & RAIN EFFECTS
As the name ways! Order code SETES M
DISCOSTROBE
A d-channel 200.watt I t cantroller .lvlu n choice ol
|, readom or tull sirobs mede of cparsion.
1 order codu SETY £wn

ﬁ%« dutals '“’“':3.‘.'."""

guiries fo
nh- countries send £f Q.

ENE .
TERMS: C.W.0., Mall Order or Collection by appoint-
ment. Tel 01-302-0184 (Mon-Fri).

aiically controls sound output levels.

Kit ordar code SETw ©on
NEW KIT MAKE-UP JUNING FORK e
—_ Ing " v
SEE BELOW Kit arder code SETH  sus
TUNING INDICATOR
A simple octave nCy compariior for use with syne
hﬂl:’v‘l.:mmm 1 v-rulmn of KIT48 g &nnma‘.‘a‘.'“
128—NOTE SEQUENCER e
Enables a voitage control) hes wuch ihe PE
Iﬂnlmh. 1 nl'undled':ﬂll"muo;n.m: tunes of Pum OINIRA'I’OR
up 1o 3 pitches and 128 nol, o widihe from 100NS to ¥Sec.
m the beyboard ané note length w thythmic v-ﬂnlolw nnoouu 1Hz 19 100KH2,
mmo extarnally variable. Kit order code SETIS &n @
Kit bhis heybsard & contacts SETTE EfIE00
z!CllAl. 'I’RACIR & GENERATOR
dlo sl Into nder fest.
16—NOTE SEQUENCER one 101 Maeina Thelr Contimunty; Inthude frouvanc & tevel
Seguanc 8 noles [OnQ d b
the m-l‘:u:&:. .’n fod ?nu m::l’ v:lm controlled .'7-! Kit order code SET 00 £
ihosisers, The notes and rhythms w-d
u. cs.llmwuﬂmm'lungn .‘m w.v.ro.n GENERATOR
Provides wn and I l' wave sutputs variable
Between l & 100KHz up 1o 1
Kit order code SET12 W
DIGITAL REVERB UNIT
A It vel technl
yoo unit vaing o LE. wchaiaves | SPEECH PROCESSOR

apein
delay mo!ll 10 90MS can be wxtended up 10 430MS using
lm axtansion uniy, 'mo dainys can hs obtained using more

lons,
&Ia Mt orter code SET8 &£87- 22
Extonsion kit EXTTR Las M

RING MODULATOR

oamruuo with the Formant and moat uhg‘?nln nisers,
Kit arder code m oMme

WAVEFORM COIIV(R‘I’IR
saw-t0olh

R T o S
u:ﬁ-.odc omu’-u-ud -mmmlw

Kit order code SITY &m0

BASIC COMPONENT SETS
Include speciaily m dmlcl & tinned fioregiass printod
clreyit boards, al rusistors, semi-

lnm nochots, oﬂl'uh:”
wi
photscogy of the

Improves the Intaligibility of nolsy or flecluating speech
lnndn. and Ideal for inserting mo’l‘ A or c.l. mw -

xu osder code SET 10 on

'RIOU“C'Y COUNIIR ™
A:‘-'muu?:.w or 1Hz 10 9OKHz with 1 mtnw.‘

EXPOSURE TIMER
Controls up to 750 ntu in 0-8sec steps up 10 10 minutes,
wi N-h w‘

it order SETH £ wm

EXPORT ORDERS ARE WELCOME
Postage rates are shown In oul um. Al paymants musi be
Mu. in -mm& " 'm Ind money order or

% a C.0.D, narvien,
Te " lm-hn.o

50p, othur countris sond £100.
MORE KITS AND
COMPONENTS
ARE ON OUR LISTS

Kits orlginate from prejects publiahed n PE, EE, and Elektor,

Prices are correct at timae of press. E. & O.E subject to
avallabiiity.

PHONOSONICS e DEPT EE16 o 22 HIGH STREET e SIDCUP @ KENT DA14 GEH
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RADIO WORLD

Summer storms

Unusually severe thunderstorms early
in June brought almost an inch of rain
lashing down over much of southern
England: the weather forecasts, the day
betfore, stated, a trifle blandly in the cir-
cumstances, "sunny with showers .
outbreaks of rain'’,

The public balieves that the Government
departmant that most consistently gets
its forecasts wrong Is the Meteorological
Office from s headquarters In Bracknell,
despite all the enormous advances in the
use of large number-crunching computers,
cloud-cover satellite pictures, balloons,
unattended sensors linked only by tela-
metry, and the like, In defence, the Mat
men always point out (with justification)
that the short-term prediction of rain is the
most tricky thing to forecast correctly . . .
and that forecasts are now very much
better than they used to be.

The Met Office now has the support of
a worldwide communications network
capable of passing enormous amounts of
data and facsimile weather maps. This
operates under the aegis of the World

oteorological Organization (WMO) rep-
resenting some 150 countries and one of
the very few international bodies to have
its own international radio callsign pre-
fixes (C7A to C72).

The main trunk circult stretches right
round the globe relaying messeges by
means of automatic computen%po switch-
lng centres. Paris, Bracknell, Washington
DC, Tokyo, New Delhi, Moscow, Calro,
Prague, nbach (Germany) are all on
the weather hot line and there are many
mqlonal circuits: Paris for example |5 not
only on the main trunk circuit but has
direct links with Rome, Oran, Dakar,
Casablanca, Madrid, Brusse!ls, Zurich and
80 on.

Many ground stations in different parts of
the world receive information from weather
satellites and in Europe form part of the
European Space Agency's "Ethernet”
system.

All that data

The scale of the WMO operation is
indicated by some recent French figures:
Paris transmits and recelves about 20-
million characters of data and about 230
graphical documents every day. Links
between national and international switch-
ing centres operate at the high speed of

bits per second, with the main trunk
route mostly 2400 bit/s duplex channels,
For the spur links, microprocessor-
controlled feleprinters are increasingly
being used and both analogue and digital
facsimile systems are In use,

Much of this worldwide network has
been established during the past 10-156
Lears and follows an appeal to the United

ations by President Kennedy in 1961 for
further co-operative efforts between all
nations in weather prediction and event.
ually weather controi—though the prospect
of “weather control" is fraught with
problems.
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By Pat Hawker, cava

International co-operation goes back a
lot further. In 1873 some 32 countries
meeting at Vienna set up the International
Metaorological Organization to supple-
ment an even early European storm
warning system. The IMO formally
became the WMO in 19851,

The business of weather

Weather forecasting and Its supporting
technology hzs become big International
business. British radio firms have sold
both line and radio systems to many
countries: weather data is passed by
single-sideband talephony transmitters in
many countries in the Middie East and
Africa, Some of the elaborate satellite
and balloon experiments have had large
budgets.

Accurate rainfall predictions require not
only massiva computers but also enor-
mous numbers of observations to feed
Into the voracious memories, Forecasters
would like to have stations at 25-mile
Iintervals reporting condlitions at around
ten verlical levels and thousands of free-
floating balloons reporting temperature,
humidity, pressure and wind data at
heights up to about 50,000ft, though the
full implementation of such systems is still
some way off. Satellite weather photo-
g'raphs have proved one of the most use-

| and spectacular new forms of tech-

nology.

Weather at war

Not everybody realises that the Met
Office, with an annual budget of around
£50 million, Is part of the Ministry of
Defence. Similarly, the French bureau was
set up after 400 sailors were lost at sea
when a violent storm destroyed part of the
French fleet during the Crimean War,

In World War I, in the UK weather
forecasts were kept secret and both sides
expended time, effort and lives in order to
provide their airmen with forecasts of
weather conditions likely to be en-
countared over enemy territory.

The Germans set :&a number of secret
weather ships and stations in the North
Atlantic, including some In Greenland,
though these were unual|¥ rapidly detected
by the Allies through Intarception of the
radio communications.

The RAF was provided with daily fore-
casts of weather condlitions over Europe,

artly based on Information passed to the

et Office from the British Secret Service
who had an effective clandestine h.f, radio
link with a group of experienced weather
men within the Belgian Resistance—a
service that kept going virtually through-
out the Occupation despite all the efforts
of the German directi on-finding teams.

Record entry for RAE

Despite all the talk of examination-less
Citizens Band (or perhaps because of i),
the number of candidates who sat for the
Radio Amateurs Examination In May
reached the remarkable figure of about
5,600 so it seams certain that many new
callsigns will soon be heard on the
amateur bands. Early this year licences in
the G6-three-letler sequence an to be
issued to Class B (v.h.f,) stations and
;n‘anof these can now be heard on

.

Satellite confusion

The publication by the HMSO of
the 100-page booklet “Direct Broad-
casting by Satellite” (£4:50) repre-
sents many months of study by the
Home Office of the various options
that are opening up. But unfortun-
ately, although the report itself is
clear and readable, many of the media
comments on the report have added
tol:‘l;ce confusion in the mind of the

public,

It has not always been appreciated
that the sttdy was concerned with
direct broadcasts to the home, using
transmitters (about 150 to 250 watts
output) sufficiently powerful to be
picked up on small dish aerials of 1-
metre diameter or less. It was not
concerned with the use of distribution
satellites (typically 5 to 10 watts out-
put) such as those now widely used
in North America and elsewhere for
the distribution of television pro-
grammes to cable operators or terres-
trial transmitters.

The difference is an important one
in terms of the technology and the
costs since current distribution satel-
lites can carry some 30 different pro-
grammes whereas so far nobody has

put up a direct broadcast satellite
(DBS), even experimentally, with
more than two programme channels,
A multichannel DBS needs a good
deal of electrical power, calling for
very large solar panels to give per-
haps a 5 or 10kW and there are still
questions of reliability in connection
wi‘t:s high-power travelling wave
tubes.

Then again many commentators
noted that the report was generally
in favour of an early project but
failed to note the qualifications of Mr
William Whitelaw, the Home Secre.
tary. He wrote: “The Government
believes that a positive approach to
the challenge is the right one . . , we
are prepared to give serious congider-
ation to the option for as early a
start as possible with perhaps one or
fwo television channels and possibly
other information services. . . . This
approach would need to be consistent
with, and indeed build on, our exist-
ing broadcasting arrangements and
institutions. In particular, any new
DBS services would need to be sub-
ject to the same programme stand-
ards as apply to existing broadcasting
services, . . .”
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CMOS

Metronome

BY I.HICKMAN

"'"";‘“"( HIHT ' i
AR L Ll

D B T 2 Tl L R B R L

tinctly wayward far as keeping
time goes.

Now a real metronome, the good
old-fashioned ' clockwork type,
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. 1. Complete circult diagram of the CMOS Metronome,

HTTHTTTTG Y

frequency for audibility of the metro-
nome's beat.
Gates IC2a and b two of the in-

of
VRI1. the squarewave output of this
oscillator is differentiated by C4 and
R5 to give narrow positive-going
spikes of peak amplitude equal to the
supply voltage, which is abtained
from the ever popular PP3 9V type
battery.

These positive spikes briefly en-
able nanp gates ICIc and 1C1d result
ing in antiphase 2kHz square waves
appearing at pins 10 and 11. These
are buffered the remaining four
sections of

2kHz rate, giving an 18V peak to peak

SPEAKER IMPEDANCE
The quoted 40 ohm resistance of the

tery
long time if the metronome is not
accidentally left on.

TR AR
‘ fiti | .
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tween ticks. This enables it to be |
direct coupled as shown without draw-
ing any standard current, and also
avoids the annoying click which is pro-
duced when the speaker’s drive volt-
age is not symmetrical about its
quiescent level,

starts here

PLASTICS BOX

The author constructed the metro- |

nome in a bright orange plastic box
about 40 x 80 x 160mm as shown in
Fig. 2. Behind the holes drilled for
the speaker grille, a piece of perfor-
ated zinc, sprayed matt black, was
gil;:eed into place using an Ass adhe-

When this was dry, the speaker was
glued into place similarly. All the
components except the bntery (whkh
was mounted under a tin retaining

COMPONENTS

R4 100k

C2,3 0-47uF o;lwlgfe::er (2 off)
Cmmmlnwmr

Resistors
R1 1M
R2 100kQ
R3 10MQ
RE 1MQ
All W carbon 4 5%  page 535
Capacitors
1 1nF ceramic
C4 10nF polye
Semiconductors
ICY CD4011 €MOSs quad
2-input NAND
IC2
potentiometer
8.4, toggle

m?nmure loudspeaker,
8 5-40 ohm coll impedance

PIuﬂcs caao. '¥3°x 80 x 40mm;
041 Inch matrix stripboard, 36 strips
%17 holes; interconnecting wire;
A nuts, bolts and spacers 52
off each) for mounting boar
control knob; battery connector.
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Fig. 3. Strip-

board  layout.
When solderin

in the CMO

l.c.s make sure
that you use a
properly earthed
soldering iron to
minimise dam-
age due to static

ectricity

suitable al-
ternative would
be to use lc.
sockels al-
though you may

then have to
allow for an
extra row of
holes on each
side of the ic. !
as some sock-
ets are quite
wide. You can

also see that
there are a large
number of wire

links. Care
should be taken
to get these in
the correct posi-
tions. All con-
nections to ofl-
board compo-
nents are made
using Veropins
positioned
along the top
of the board.

Fig. 2. Front panel layout showing relative positions of off- boml components
and connection points on stripboard,




other.

Close up view of the prototype circuit board. The final
layout in Fig. 3 differs from this because all underside
links have been brought out on top of the board and com-
ponents re-arranged so that they are not one an top of the

strap), S1, and VR1 (which are on the
front of the box) were mounted on a
piece of 0:1 inch matrix stripboard
17 holes by 36 strips (see Fig. 3),

The copper tracks run across the
width of the board and of course the
7 tracks that run under each i.c. must
be broken to avoid shorting opposite
pins on the two sides of each pack.
Take care when mounting the ics
or use slimline i.c. sockets,

It is well worth taking a little care
with the construction as this always
pays off in the long run. In particular,
a length of colour coded ribbon cable
makes a very neat job of the inter.
connections from front panel com-
ponents to circuit board.

Use enough to allow the back of
the box carrying the circuit board
and battery to come well clear of
the box for battery replacement. The
spare cable folds neatly away inside
the box when assembled. The circuit
board is held in place using 6BA nuts,
bolts and spacers.

MODIFICATIONS

There is plenty of scope for tailor-
ing the circuit to your liking. For
instance, increasing C4 to 22nF will
give a beefier “pip"”, whilst at 4TnF
the sound is more like a “bleep”.

The value in Fig, 1 gives quite a
good imitation of the tick of a tradi-

The assembled unit showing the rear of the front panel and
mounted components and the circuit board and battery
mounted In position on the rear panel of the case.

tional clockwork metronome, Capaci-
tor C3 can be omitted—a useful
economy—if R4 is changed to 180k}
and VR1 to IM{)}, and almost cer-
tainly any impedance speaker from 25
to 80 ohms would work satisfactorily,

The final touch is to mark the beat
rate in beats per minute on the front
panel using dry transfer lettering.
For various settings of VR]1 count the
beat rate and mark it on the front
panel as appropriate, There is little
variation of beat rate with battery
voltage down to 6V.

Below this the speed of the beat
rate departs more markedly from the
indicated tempo until at about 3V the
circuit ceases to function altogether. I

LETTERS

False Alarm

| would like to make a point concerning
the ‘Ultrasonic Burglar Alarm. It may be
that | haven't understood it properly, but
if there is a switch off delay on entering
the room of say 10 to 20 seconds, then
surely it would be possible for an intruder
to pass through the r?uarded area (say a
hallway), in this short period undetected.

A, J, Burt
New Eltham, London SE9

The defay referred to will activate the
system as soon as the Intruder enters the
guarded area, but the alarm will not sound
until about 16secs. have elapsed, whether
the intruder /s in the area or nat,

Another delay built into this project Is a
short period between initialising the system
and it becoming operalive. This is to allow
the operator to set the alarm and then leave
the room without triggering it, Of course if
an intruder happens to be already in the area
before the alarm Is set, and if he is aware of
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what is happening and can lake advantage
of it, then he may well be able to pass
through this guarded area undetected,

Buffered Reaction

The 13.year old son of an office col-
league ordered a kit for the Reaction
Tester (Nov. 80) and when ne assembled it
the result was disappointing. The resul
was that "dad" came to me. | found that
one of the l.c, pins had curled up without
entering the socket, and that was cured in
30 seconds flal. However the lamps did
not cease on D18 but kept on cycling. |
found that the current being drawn from
the output pins of the 4017 i.c, was only a
little over TmA but that even this was
seriously pulling down the output voltage
so there was insufficient {o activate the
enable line to pin 13 via D7. My temporary
suggestion was to insert a BC107 trans-
istor as a buffer for D18 with a 10 kilohm
resistor in the base lgad. This achieved
successful working, | am not sure why
this problem has arisen. Would a buffered

output 4017 have been better?
J. W. Robson
Newcastle upon Tyne
An interesting point. The use of a buffered
4017 would not make any difference as the
term "buffered” simply means that the
terminal pins are protected e%:i’nst static
discharges. It is possible that there may be

an un-noticed high resistance path to
earth from pin 9 of 1C3 or components may
be right at the edge or out of tolerance
resulting in a high current drain. Changing
D7 to a germanium type would help although
the insertion of a buffer transistor is the
more efegant solution.

Wrong Number

Being an 82.year old pensioner
interested In electronics | thought | would
interest myself in the Logic series, some-
thing new to me. | carried out all the
exarcises bul came unstuck on exercise
number 1.4d on page 333 in the May issue.
It appears to ma that the question Is either
a misprint or | am in arror,

The answersg;ven on page 405 in the
June issue is and the binary number
should be 1101110111 whereas your num-
ber is 11011101111 which in my reckoning
Is 1911, Working back fraom 887, | came up
with 1101110111,

W. G. Chastn

Norwich, Norfol

Mr Chastney is of course quite right. The
binary equivalent of 867 is 1101110111, You
can take your pick as to whether the question
is wrong and should have been 1101110111
or the answer was wrong and should have
been 1775 (that is 1024 + 512 + 128 4 64 +
32 4+ 8444 24 1)and not 1911, We
apologise for this mistake,
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OUR CURRENT BARGAIN LISTWILL

HE ENCLOSED WITH ALL ORDERS.
—

TRANSMITTER SURVEILLANCE *

Tiny, eamly hidden but witich will enable conversstion 1o be picked

@ with FM radio. Can be made bs a matchbos ~ sl slectronic

part and cheult. £2.30.

RADID MIKE *

Ideal for discon and gardes sarties, olows commiete treedom of

moverment. Pray thiough FM radio o tuner smp. £8.50 comp, Y.

SAFE BLOCK

Maing quaz cONNBCTOT Wil save yOou vislustsle time. Fantures incluce

quick e ing connecton, besvy plastic case and suto un and oft

waitsh, Complete kit £1.96.

S WAVEBAND SHONTWAVE MADIO KIT

Bandspread covwing 13,5 10 32 mwares, Based on cvovit nun

appesred in & recent ssue of Aadio Constructar, Complite ki

ﬂm v mnrasle, s trandistens, manmm m
", g elee 10 taay I you have en

.nomuv 10 conmet I 80 or -wolwmm.

Price £11.836

SHORT WAVE CRYETAL RADIO

All the parts 10 make uD the begeaer's model, Prico £2.30. Cryamt

sarprece 660, High rmutance headohones (grves best rowsits) €3.76,

Kt Inchudes chassis and 1runy but not cae

RADIO

Emy 10 fowlt hind — s2ar1 01 the aral and work 1owesd th enker

« wihen sigaal 1200y vou have found the Teult, Compleis kit €400

INTERRUPTED BEAM

Thia %it snabies you 10 Make & switch that sill 1igges when o

hendy bearm of intresud or urdinery light is broken, Men compon.

enta — reloy, DHoto tramustar, (esstors and copm eoc. CHOSE dagrem

bt no case, Price £2.30

OUR CAR STARTER AND CHARGER 1T hus no doube saved

many motorists from "an e VOu Can stad

o off maing o bring your battery up to full charge = » couple of

hetrs. The kit compnges. 250w mams trenatormer, two 10 amp

bridgs rectifions, stmticharge switoh sedl Pl instroctions. You can

tsemiile this in the evening, BOs it up or leeve i1 on the shelf i 1he

Garage, whichever ywits you best. Prse £11.80 « £2.50 powt,

PO HIGH GAIN AMP/SIGNAL TRACER. In conn measutng

onty S50k I%0 x 1060 i an exiremely high g (TOdR] sotd

stata amplifier desgned for am s » sigasl tracer on GPO cabiles, r1e

With & rahio 1t funclions wery well s a sigsal traced. By connecting

& aimpts 00il 10 the InEut s ket & saeful Maine cabile tracer can be

macke. Mun on standerd 4%y batery and hm sout, OV s0Chets

and 0008 wohume cuntrol, mounted fivsh om the 100. Many other

Uk include greenal PGTRODE BT, CUSIngG AT, #10. An stmoluts

bargain ot only €189, Suindk B0ohm swpiece 88p.

NEW KIT THIS MONTH|

CO RADIO — Ligtan in wath o ACahannst manitor
Unicps dwsign srrns that you do not mis snder of
caller,

Cormplets kit wath case and instruntiang only £5.90,

BPOWERFUL BATTERY MOTORS

For modety, Meccanos, drills, remote control planes, Soam s £2.50,

WATERPROOF HEATING WIRE

00 orens por yord, this 4 & hoating essment wasad on 8 it gamn
cail snd than covernd with pv.e. Dusans of usss — scound water
g, uniie grow boxes in gloves and socks. I3p par metre

COMPONENT BOAND Msl. WODBY
Thea i o modern feiraglom board which conting & emultihuds of

wary uselul peres, most smportant of which we: 38 sssorted diodes
and rectil s wciud ng 4 Jamp 400v type (nade up o o brickge] §
transiveors typs BC107 snd 2 type 0F Yo0) sactrolytic

SUPER HI-FI SPEAKER

CABINETS
Madie for am axpenses Wi-Fi ousfit
~ will suit mvy decar. Ressnance
'nnmlwu'or"‘wuolvnd

" Tweeter. fromt masscial
-vdonm which i thick and
does not nesd 10 e yuck in and
1he compietad unit & mos! pleas-
. Colowr hlaak. Suppted in pairs,
price £5.00 per paic (Bhis ke prob-
ably lewm than the ongine! cost of
O pabreat) carringe £3.50 the pair.

LOUDSPEAKERS
" wooler snd 4™ taweter, 4 ohess 36
waTts pover (uting €.00 per palr
Oimo vat oy, €115
e it Pour £2.00.

Vu METER SNIP,

Approsematety | S/ sgure, suitalile Tor wse
o 4 rarthing level mater power outdul in-
Hicator o many wimidar spplioations. Full wison
trom, covar aably amavable f you wash 10
alter the sealn Soecint v poce £1.00, ar Y0

for €900
MOTORISED DISCO SWITCH

Wis 10 weg shanpanwer switshes. Mulii-
sfustatde ywitohes 4 sated at 10 oMo,
Y would provede 3 magreficent dapley
Fon imaing operatec § swisch moded
£6.26, 10 swisch madde! EETS, 12 swaoh

pwrts for s
three channm
sound 1o Wght
umt conuoll ~ > -
Ing over 2000 -~ -
oy L O
9 2o ra®
wou wish bt it
is planty rugped enough for thace work. The unit it housed n an
Wi 1wO-C0ne matal Case and hag contraly for sech channel,
woil & mastar onjoff, Tha sudio input snd outous we by %"
anckaes and throe Damel ounting fuse hosders Orowide thy rter
REED SWITCHES
Wire onded, glamt encaosuated. Contacts maks wran
magnet Brought nber. Yary many uses, e combsnation
locka, antntrwder woddow B Joor swaches, wind

MULLARD UNILEX

A mains operated & + 4 siareo

arvtem, Rared one of the

Finent in the

sterna Lisdd this would

maks o wondar bul gt for

Mimost payone, in sury 10 awemble

modutar farm this shastd wil &t about £30
Tt s 10 8 aecial Bulk Duy st as e in

Coadman's shiptical %= 5% speabars to matoh this smplifier
VENNER TIME SWITCH

u-.oummnhunv An expensive time
wwiteh Bt you can have it for anly £2.95.
Trvene are new bust without case, bt we
can wpply Plastic caves (hase and cover) *
£1.75 o rewtal case wirl) wendow £2.98.
Alro avedable Is acaItOf kit 10 comwery
104 10 3 narmal J8he. tiove s (e

1oitar 1o the immaruon haater. Price of
shpiod Wit i £2.08,

DELAY SWITCH

Mains pperated — dulay Tan te sccurstely

et with positers koob for penods of up

uo ks, 2 vontscts siitabie b ewiteh 10
~ sacont contact npera 8 faw min-

nmulw et comacy, £1.96,

LEVEL METER

Size sppvorimaiety N sguare, sweeled ngnal
and power hut cover sewly remavalie fer
mmasing. Senvitivity 200 uA, T8p.

STEREO HEADPHONES
Jdapanese rsack 20 very good quality.
8 otwn impedencs padded, rerm
inatng with standieed K' jack

Plug, €£2.99 Pogt $0p.

'BRIDGE RECIFIER

' Large shmar maing roguency cants ollsd

' ook, which will slwayy show vou the
COMRCE BmE + ST and 310 YW TCRes

' with the disls. Comes complote wath knate,

’ 2.5,

model £7.26.
3 CHANNEL SOUND TO LIGHT KIT
vaatty of lght-
ing. Use this
Protectian. A fourgen plug snc socket facilitate sser of connecs:
ing lamos. Specisf snip pros (s £14.98 in kit form or £10.98
, COmputer keybs , Wcret

wte nic. SN OFFER: 10 SWITCHES FOR £1.00, inc

Ml and VAT

Complare st ol _ ‘—‘—\
4
ot home o
msrrmbied ane e
¥ rRCered Cireuig and datals of sorw suggested

SCAR ref 2V 1062, 250uf 100¢ DC wad 100u! 25¢ DG wndd var 100
Gther parts meiudiag varistm, fleed and wire waond resistoc,
alectrolytic and other condemaers, A raal anip at £1.15.

FRUIT MACHINE HEART, 4 whaels with sl fruits, muatorked snd
with snlenoids for stopgesg the sheals wiih a fitte ingenuety youo can
dafy your frmmc gatiing 1he “jackoat”. £2.95, + CA carriage.
ACORR FLEX CABLE

Yihise pue for tlaphons extansiong, disco lights, wac. 10 matms £2,
100 metrms £10. Other mul tioam catile i s1o0k.

MUGGER DETERRENT

A highnote tieeper, push latehing switch, olastic cose and battary
cnnnector, WAl sears away any vilain snd bring heip, €2.50 com-
et Wit

EXTRACTOR FANS — Mains Viltage
Excomouter, mode try Woods uf Culehesing,
ideal ms ower; contrul heating

rystomy, lome extraction et Gay fany
throgh panel, very powariul 3,600 som

but quint ranning. Csowe of 2w,

§7 0550, 6" PABO0. powt K1 oac fan

POCKET AUDIO
COMPONENT TESTER

WATh it vou cam auichy tast hodes, reatilar, (rengstonm, ceg
SCIION, Cheah v B0 0.0, boseds for apen cirsusts, find the
ot and cathods af a dode ar ectilien and whether o o
1 PNP ar NN, whsah nre e hean colector and svitisr connect.
ong, Condensars, (T Ded give & CONNUOUL Bgmal bt (T gaod, e
ntermitsnt gignaly of wrying mngth depending on 1heir valus
The sest corrmnt & vary 10w (2uAT and the voltage unly 1,4y, w
1 also possible to chack MOS covions, s wmil 3 sensitive
tranustors with out fear of damaging them. The unit s sapelied
complate veith intamal Battery, which shound tast marvy months,
Price £3.450,

* (Nt hoercestile in the UK

J.BULL (Electrical) Ltd.

36 AMERICA LANE

(Dept. EE), 34

FLUORESCENT TUBE INVERTER

For comping — car repairag ~ emergency lighting
fram o 12v Bartory yOU Can'y beat Peorescmn )
lighteng, 1t ol offer pienty of well
Ommumlnw nda

munomce

offer an inverinr for

13" 8 watt sunisture

tube for onty £5.25.

(Wi wibe and cube

holsders ay welil

12v MOTOR BY SMITHS
Mads 10r W in cary, (Bese arw serlen
waunid and they become morne poves
ful m bond ingremses - they will

i toat burn chermaslves out i

over loeded 10 $COPPYR POINT. S
3%" long by 37 dia, These hawe & good
loogth of N7 winde — price E345,
Dine, bat doutde snced (4.6

MINI-MULTI TESTER Outuxe pocker sies pracision mov.
Ing sol emtrument, Jewstind beings - 2000 0 D, v, mirrared sesle,
11 instant reoge messsres. OC volts 10, 50, 260, 1000
AC walts 10, 60, 264, 1000
OC amps 0 - 100 mA
Contsmuity snd resistance 0 - 1 ey ohens o
~ mor-m- Complete with st prods and s
P X umto cp
v

sty oml sl L
wilue ot only £6.75 + Ib POST 3N narAnCE

FREE Amps rangs kit 10 enbie you t0 read
OC currant trom 0 - 10 amps, denctly
on the 0 - 10 seale, 'y free if you
Purchase guicy, but of you slresdy
own & Min i Teter and wostd like
orm, wnd £2.50,

HAYWARDS HEATH, SUSSEX RH16
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12V SUBMERSIBLE PUMP

Just join i1 10 yossr gar Bettery, rop o mvte the Higuid 1o e moved
And up it GoMas, NO Messing abowt, mmmnl and you pat &
vy Qood Neadd Tor water, g ey
non-corvonlve looud One use ¥ you are & comper, maka yourslf
ashower.  Priss: GAB0,

POPULAR SNIP — STILL AVAILABLE

And o st carres # fiee 0Tt 0f & desotder ing pump, which v s
currantly ssibeng ut £5.3% The mip i pechaps the most useful tresk.
dowwtdnhmmolw 1100 0 parcel of SO enrty all
Denels @ parts which must haes cost
Sat £500, On thene hosecl you will find awe 300 IC'. M:un
dhrdes, over 200 Tramlstons and seversd 1housand othar pers, resise
oy, candanpors, mulfituen pots, recifiers, SCH, oto, ete, If you set
proenptly, you can Nave this garcel for only 0880, whash when you
doduct the witue of the desoldering pump, works out 10 just # limle
ower 40 per ponet, Surely thig i & bargein you should ane miss!
Vnan ordaring piesse add £2.00 paat and £1.27 VAT

SOLENOID WITH
PLUNGER

Mains operatan £1.99
10 — 12 voins OC
operated €1.50.

YOUR LAST CHANCE FOR THIS BARGAIN

100 revst drilly, 1egusar 1001 shap Brice owr €50, yours for ondy
€11.850 Wi these you will be able 1o drill messl, wood, Dlaste, ate,
{rom the tmiest holes i P.C. B, ight up 1o about 4" Don't mns
s anip —~ send your order todey.

MINI MONO AMP on o, sire 4% 2"
spprox. Fitsed volume cuntrol and & hode
1or # 10me control showid you reguin

ot The srglifies hay thiee

Traintons and we aitimare

the cutput 1o te | W rmg

Mora sectinical dots sl te

wciuded wih 1D amgliler

Brand new, parfect condilion,
offernd at the very dow price of

£1.15 mach, ur 30 for £10.00

J. BULL {Electrical) Lid — Established 25 years. MAIL ORDER TERMS;

Cash with order - please add 60p to all orders under £10, to offset packing,
etc, ACCESS & BARCLAYCARD WELCOMED, Qur shop is open to callers.
BULK ENQUIRIES INVITED. Telephone: Haywards Heath (0444) 54563,
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NEW RANGE QUALITY POWER
RO s— so LOUDSPEAKERS ll’ 12* and

hi-fi and disco applications. Both the 12*

l!" unies m heavy dny die-cast

is and i centre d Al

three units have white speaker cones and

are ficzed with mnam uu aluminium
round finish)

* 100 watt M.‘. Imndlnu 8 ohm,

2 aluminium voice coil. Resonant Fre-

uon: 20Hz. Frequency R to

SK 2. mmmn.n Packing

STEREO CASSEYTE TAPE DECK MODULE and Carriage eac
127 100 wate I.M.t. Impedance 8 ohm,
Full record u\d .ll[-buk fullkln. S:rﬂ:c: :;:):: e:::::«: .:':h for hodm::&l 2¢ -kmunlum ol ' uu '"_
tasted. Smm mvcr and bhd; finish. Features: Three digit un counter, Auto ey, Frequency
mu.mm:ynkor.nourd Rwhd.hn‘hf-véwy.m::'dqn mzmm n-aa whddng
:‘:;obon: lu,u.::'.m“l’a‘:id Imun\llnw 1v’ o 'mv no::hnl 8° 50 watt RLM.5. Impedance 8 ohm, 1" aluminium voica coll. Resonant Fre-
Wow and flutter 0-1%, Ideal for hi-f, disco m‘ computer applications et ‘“’"“7% Frequency me “‘ Price €0-90 each, (1-25 Packing
4. Di ,.,,.1 sr x 114", Supplied compleate ,,m. and Carriage each, Other units available

Emily

circuit and connecting ‘ugnm Power 3u nqv-n‘—llv DC st 300mA. P

PRICE 026 post ’om IEZO ELECTRIC TWEETERS—MOTOROLA

lom:) Iz B 0’0' + 6350 a6d packing. e SpRlyRie ““’“I" e Join the Piezo revolution. The low dynamic mass (no voice coll) of & Plezo
tweoter produces an bmpnvd transient response with & lower distortion

level than or‘loa % Ay & cr is not required these

units can be added to cxlldnl speaker systams of up to 100 wates (more if 2

ﬂcln“:;w Fl“l'l EXPLANATORY LEAFI IUFILII WITH

Type ‘A’ Jin round with protective
wire mesh, l“(.lf lorlb’c):e:'nh&(! hi-fi
5 Price ' onch
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Developing a Flat Screen TV

The recent announcement of a £5
million, four year, Investment sproFrammc
in the production of the Sinclalr flat
screen TV tube and Microvision pocket
f.m. radioftelevision recelver prompts a
look at the whole business of flat screen
TV. t's alwnxr: bean & designer's dream
to rroducn a TV set which can hang on a
wall like a picture. Obviously an ordinary
cathode ray tube can never be made flat
anough to achieve this. The electron beam
would have to scan over an angle

proncl;lm 180 degrees and this is

actronically impractical.

Projection Systems

Since the 30's TV designers have
achieved a flat screen effect by projection
technlques. In most systems a small

Icture tube, with a very riﬁht picture, Is
ncorporated In & lens-mirror system
which projects an enlarged image of the
tube picture on a flat, or slightly curved,
screen, This Is how large pictures were
achieved before large curt's were
practical.

In the USA and Japan there is now a
new generation of large screen TV re-
ceivers, which look like ordi sets, but
in fact Incorporate a projector which
beams the plcture onto the rear of a
transiucent screen, Mare commonly,
however, projection is from the front onto
a reflective screen.

To achieve a bright, colour picture
three separate tubes are used, rather than
a single conventional shadowmask tube,
One tube reproduces only the red com-
ponent of the picture, the second tube
reproduces green and the third tube re-
produces blue. The projection optics
combine the red, green and blue images
on the screen to produce a full colour
picture. But you always need to use a

rojector In addition to the screen, Some-

mes, as in a rear pro‘]ocﬂon system, the
projector is combined in the same cabinet
as the screen. Sometimes the projector
is disguised as a coffes table In front of
the screen, But either way the end result
I8 a cumbersome arrangement,
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By BARRY FOX

Matrix System

The long term answer to flat screen
television is to use a matrix of light
emitting cells instead of a cathode ray
tube. In its simplest form, as already
used in some vast sports arenas, the
light cells are electric lamps. Many
thousands of lamps are arranged in a

rid of lines llke a TV screen raster and

eir brilliance of Illumination is contin-
vally modulated by a current which scans
the grid.

in theory this replicates the effect of an
electron beam scanning the phosphor
screen of a TV tube. But in practice there
are very real problems. Electric lamps
have thermal Inartia, You can't switch
them on and off instantly. So the image
smears on movement.

Neon lamps can be switched more
quickly but they are very dim. It's also a
very expensive business to bulld a matrix
from large numbers of electric lamps, and
they keep buming out so that mainten-
ance islika painting the Forth Bridge. Also
definition tends to be very coarse, So all
over the world the race is on to find a
matrix of fast acting light cells which can
be made small enough to give reasonable
definition.

Japanese Approach

At the 1980 Electronics Show in Tok¥o.
Toshiba showed a prototype pocket TV
Roid oyl Olapsey matrte Toe i

quid cry. splay matrix. The tiny
screen contained 52830 individual picture
elements, arranged in a matrix of 220 x
240 rows, The picture, in black and white
only, was dim and disappointing with
smearing on motion,

In the ressarch laboratories of NHK,
the Japanese radio station which Is
loosely equivalent to the BBC, | saw two
prototype flat screen colour systems, The
smallest, a ten inch diagonal' display
panel is formed from 36480 oblong gas
discharge cells arranged with colour
phosphors in a matrix of 85 x 384 rows.

The gas discharge cells generate ultra-
violet radiation which excites phosphors
to emit visible light of the three primary

colours, red, green and blue. The pic-
{ures wera on ly bright and of
only reasonable colour rendition. Defini-
tion is coarse because the picture is
effectively formed from only 12,1680
elemants,

The flat screen is also accompanied by
a large stack of outboard electronics.
Likewise the NHK 18 inch diagonal screen
needs a substantial amount of additional
electronics.

This uses a matrix of 240 x 320 cells
and the phosphors are a ed as dot
clusters rather than oblon gri 8. NHK
enginears are the first to admit that both
definition and brilliance must be im-
proved before the system Is workable.

Reducln? the outboard electronics to
manageable size is simply a matter
of a large scale Integration, and
although expensive this presents no real
practical problems. It's clear that NHK
is looking ahead, perhaps to the next
decade, and the production of a high
definition wall screen bullt up from a
matiix of microscopically fine multi-
coloured light emitting celis.

American Answer

In the US, RCA has been looking at
flat screen technology for the last 3§

rs but has now abandoned matrix

hniques. RCA Is instead develorl%
four inch thick cathode ray fube. In ;
each of these tubes are really only a
part picture tube.

A large TV screen is built up from a

llel series of long thin strips, each
ormed from an individual crt. The
electron beam is fired
and and turned through 90 degrees onto
a phosphor scraen by a series of deflactor
grids, Colour Is achieved by normal
shadowmask technique an multi-
coloured phosphors,

The compa%lclalma that it will be able
to produce a 80inch diagonal tube, made
n{p from one Inch wide indlvidual tubes,

his, says RCA, will be available towards
the end of the decade.

from guns at one

Sinclair Recipe

In the UK, Sinclair Is adopﬂn%a line
more closely resembling the RCA ap-
groach than that being followed In Japan

y NHK and Toshiba. The Sinclair tube,
which measures around 4 % 2 X 3inch
In total size and has a 3 inch diagonal
viewing screen, is made from a flat sand-
wich of two glass plates,

An electron beam fired from a gun at
one end is bent, as in the RCA tube,
through 90 degrees to strike a phosphor
screen on the back plate, The image pro-
duced Is viewed through a transparent
tin oxide electrode on the frant plate,

To keep power consumption of the
scanning clrcuits down, the displa
image is of squashed aspect, rather like
a cinemascope image on flim bafore it is
expanded by the special projection lens
used for such films. A Fresnel lens on the
front plate of the Sinclair tube restores
the image to its normal 4 x 3 aspect ratio,

Although Sinclair has only recantly dis-
closed these technical detalls, even fuller
tacts have actually been readily available
through publmm] patents for some time.
For Instance, French patent application
number 78/14732, published under number
2 391 656, was available for anyone to read
in the British Patent Office Library as far
back as April 1979]

561



A recent press conference given by
Sinclair did however clear up some other
matters. Those who had studied the
patents could not for instance see how
the tube could possibly be made large,
to produce reasonable size pictures, It
also seemed Impractical to convert the
tube to colour, and still keep the cost
down.

It now emerges that Sinclair plans to

roduce large screen pictures by using

e tubes in a projection mode. Three
tubes, one for red, one for green and one
for blue, will be incorporated In an optical
system to project a picture of up to 50
inches in size on a wall screen.

Even a Sinch picture in a portable sel
can, it is claimed, be most economically

roduced by using three tubes, a pro-
ection lens, and a back-projection
screen. Only time will tell whether this
extraordinary claim is justified,

Production and Reliability

In the meantime, Sinclar is to starl
producing fubes and  Microvision

T
]’.J""”'
TR

£ls L)

First prototype of the Sinclair flat-
screen tube produced at St. Ives,
Cambridge.

recelvers, at the Timex Corporation's
watch plant in Dundee, Over half the
£6 milllon financial backlan comes,
ona way or another, from the British tax
payer. Although the investment is spread
over the next 3 or A‘urs, it is hoped soon
to be producing tubes at the rate of one
million a year,

Sinclair Microvision flat screen sets
should start appearing in the shops for
around £50 next year. These will be
usable anywhere In the world except
France, which is out of line with other TV
standard systems on just about every
count, for instance the sound is am.
rather than f.m.

If all goes well around 1,000 people will
eventually be employed by Timex on the
roject. It's obviously In the national
nterest, therefore, that all goes welll

Sinclair claims that the company's
early bad reputation for poor reliability
of product, for Instance calculators and
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digital watches, has been overcome with
the ZXB0 computer We have not been
too proud to take a lesson from the
Japanese' he says.
ality control requirements on the
raw components have tightened by a
thousandfold but there are still & couple
of question marks, Firstly the ZX80 is
made for Sinclair by the Tek Grou’), not
Timex. The latter company has already
been named as the manufacturing base
for the Nimslo 3-dimensional snapshot
camera and for this is receiving £3 million
In Government cash,
Much has been heard of this gadgst,
which is supposed to enable the home
hotographer fo produce 3-D snapshots
or not much more than the cost of ordin-
ary photography. But so far nothing has
been seen of a saleable product,
Incidentaily Nimslo, like Sinclair, have
been reticent over technical details con-
cerning their products. But again, full
details ara already on the public record.
US patent 3 852 787, for instance, gives a
detailed break down of Nimslo 3-dimen-
sional technology. Anyone calling at the

T

foreign section of the British Patent
or:nce Library can look at a copy, free of
charge.

Looking for a Market

Rather more important |s the question
of who actually wanits a pocket TV set
with a tiny black-and-white screen which
they can carry round the world. Of course,
some gadget-hungry executives will buy
one simply because it is cheap and makes
a good talking point.

In reality anyons who can afford to
travel round the world can also afford to
stay in & hotel and most modern hotel
rooms have a TV set, usually a large
scraen colour receiver. And whereas it
may be nice to listen 1o the sound from a
radio or cassette recorder while on the
move, or as aural wallpaper for work or
play, any TV set (whether it's large
screen colour or pocket sized flat black-
and-white) needs watching. Also, how-
aver small the Microvision set may even-
tually be, it still needs a long aerial to
receive pictures off-air,

Al the London prass conference Clive
Sinclair showed an impressive looking
pocket Microvision and pictures of this
sel were widely publicised by the media,
In fact this set was a dummy, The only
working system was a prototype, several
years old, which sat on a large box of
outboard electronics served by a long
telescopic aerial, And it's pictures were
certainly nothing special.

No one doubts Clive Sinclair's genius
for innovation, And it may well be that the
flat screen Microvision comes off the
Timex production lines as cheaply and
as reliably as he predicts. But no one can
really predict whether sales will keep up
with production.

Flat screen Microvision is a product
looking for a market, As the British fax
payer is contributing heavily to the
development of that product—and 1,000
jobs hang on the results—we can only
hope that the market is there.

Mock-up version of the new Sinclair
multistandard 3in flat-screen Micro-
vision pocket TV,
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Introducing our new

CHIP SHOP KITS

Each CHIP SHOP KIT is complete in every
way and contains all the components necessary
to build and operate the project described. All
you need is a Soldering Iron (see Kit No. 2) and
a 9v battery, Each kit includes step-by-step
Iinstructions on construction and detailed
educational notes about the individual circuit,
together with advice about soldering tech-
nigues.

Kit No. 2—SOLDERING IRON—contains a
high quality British soldering iron, a1 Amp fuse
and solder together with straightforward
instructions upon how to handle your soldering
iron and the best techniques for its use and
maintenance.

Kit No. 3—ELECTRONICS TOOLS-—con-
tains a selection of useful tools for anyone
starting in electronics, together with in-
structions about the use and care of your
equipment.

SOLDER is included with every kit.

bl
=
o
»

Morning Call plus
Transistor Tester
Soldering lron
Electronics Tools
Electronic Organ
Morse Code Trainer and Siren
Oscillator
Light Operated Burglar Alarm
Buzzer—Aircraft
Light and Sound Alarm
Lie Detector
Lamp Flashor plus
Sleep Inducer
Cat Sound plus
Night Light Reminder
Bicycle Horn plus
Eloctronic Shocker
Light Senaltive Alarm plus
Electronic Lamp
2-Transistor Radio
Morning Alarm
American Police Siren
Flashing Dual-tone Horn
Two-Way Interphone
4-Transistor Radio
Clicker—Halicopter Oscillator

ot
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353388 8 8 ¢ 8

All kits packed individually in attractive boxes,
Loudspeakers are Included with each kit
(except nos. 2, 3, 14 where they are not re-
quired),

Kit nos, 1, 10, 11, 12, 13 contain two separate
projects.

These kits are becoming available in
Hobby and Electronics Stores all over
the Country—look out for the CHIP
SHOP DISPLAY in your local store.
If you cannot locate a stockist please order direct
from Electroni-Kit Ltd, Please add 50p per kit for

postage and packing.
Trade and Educational Enquiries welcomed.

Cheque/P.O.JAccess/Barclaycard (or 23p for full-
colour illustrated |iterature) to DEPT. EECS.

ELECTRONI-KIT LTD.

RECTORY COURT, CHALVINGTON,

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

ELELTRONERIT
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FOR
BEGINNERS

AVING looked at the more common
forms of non-polarised, fixed
value capacitors last month, we now
turn our attention to polarised types.
They are called polarised simply
because it is essential to connect them
up the correct way round as marked
on the circuit diagram otherwise they
will not work and may well fail with
spectacular if not dangerous results.
The value of a capacitor depends
on two factors—the size of the con-
ductive plates and the nature of the
dielectric. If you wish to obtain a
very large value of capacitance and
at the same time keep the physical
size of the component manageable
then it is necessary to use the dielec-

trics produced in a polarised capacitor.

Here a metal foil forms one of the
plates. This is coated with an oxide
which forms the dieleciric. Another
metal foil is separated from the first
by a layer of porous paper impreg-
nated with an eleetrolyte (hence the
term electrolytic) and this combina-
tion forms the other plate. The action
of the dielectric is maintained by
making sure that the current always
flows from the coated plate to the
other. If this direction is reversed
then the oxide layer breaks down and
the component fails.

Recent advances in foil material
have resulted in the tantalum capaci-
tor becoming available.

A A selection of electrolytic capacitors, It can be seen that they are
all in metal containers. This is to make construction easier as the
actual casing of the capacitor often forms the negative connection.
In fact this point can n be used to Identify the different connec-
tions on an unknown capacitor. Remember however that there is
usually a plastic coating on most capacitors for insulation purposes
-ndl some more modern electrolytics might be housed in plastic
casings,

The most annoying drawback of electrolytics is their trend to
instability. If one of these capacitors |s left unused for a long time, It
undergoes a process of deformation. Although it soon recovers
when used again, It may fall if subjected to its maximum working
voltage when re-used for the first time, a point worth remembering
when a project doesn't work. Even "new" components may have
been on the shelf some months.

On a more practical note, the tolerance of these capacitors is
generally very wide, often 450, —25 per cent and the leakage
current, that is the d.c. current flowing between the plates, is also
high. Typical uses Include smoothing in power supplies and inter-
stage coupling In audio amplifiers.

Three case styles are common. The first, reserved for very high
values and voltage ratings consists of a metal can with solder tags
at one end as seen In the top left of the photo. Sometimes you find
two or three capacitors actually Inside the same container, as in
this case, hence the three tags. Then there are axial types, that is
with one wire coming from each end. These come in many sizes.
Finally there Is the radial type with both wires coming from the
same end. These are often referred to as p.c.b, types. Each connec-
tlon is identified as + or —, Usually only one is marked and it may be
either one, Remember that the capacitor must be connected the
right way round. Once again there is a trade off between value and
voltage rating when it comes to case size.

B Having said that all electolytics have a + and — terminal
B and must be connected the correct way round, we can now

contradict ourselves and say that in certain applications a
non-polarised capacitor can be used. One of these Is shown
at the top of the photograph. It is distinguished by the fact
that both ends are marked with + signs.

These devices differ in construction from a polarised elec-
trolytic in that both glatu Inside the capecitor are made from
metal foil coated with an oxide layer. These are then separated
with the usual porous paper Iimpregnated with electrolyte.
Because of this construction method, non-polarised types are
about twice as big as a comparable polarised type of the same
value and voltage rating.

The most common application of this type of capacitor is in
crossover networks for hi-fi speaker systems. These com-
ponents suffer from the same tolerance and leakage problems
as polarised types and are rarely used in other applications as
itis :osslblo to obtain other types of non-polarised capacitor
that have the far superior leakage and tolerance characteristics
necessary in other types of circuit.

Along the bottom of the photo we can see a row of tantalum
bead capacitors. Although these are still polarised capacitors
and therefore need connecting correctly, they offer distinct
advantages over standard electrolytic types. The most striking
feature is their size, the biggost being only the size of a man's
little finger nail. They offer superior tolerances, typically
<4 20 per cent and leakage current Is less than one third of that
of a comparable standard type. Of course all these advantages
have to be pald for and tantalum capacitors tend to be any-
thing up to three times the price of a comparable standard
electrolytic.
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Just imagine how a poor shop keeper
feeis after a particularly bad week, when
someone enters his establishment and
brightly informs him, "I have just bought
this £300 music centre from Sparkos up
the road, but he hasn'l the right plug for
it, 50 he sent me to you",

A few months ago | had another
customer who | think would take first
prize for cheek. We had a sale on at the
time and as the sale items were displayed
in a separate room, it was necessary jusi
to keep an eye on them, which unfortun-
ately stopped us working,

This particular nuisance would stand
and read the books for 20 minutes and
finally buy something for 10p. He would

then bring it back next day and want to
change it. But it was his final effort that
staggered me.

He had praviously bought a small packet
of bargain resistors for 20p. Next day
he came in with the packet and a list of
three resistors he required for a project.
He asked me i | had them and | got
them out. It was only then that his plan
became clear, He was going to empty
the packat on the counter, see if any
colours matched up and if they did he
knew he wouldn'l have to buy them, in
other words he just wanted to borrow
them!!

| said to him "Why don't you buy a
colour code calculator?" He asked me
how much they were and | said 25p. He

——E T B
- -

- .-

then asked me the price of the three
resistors, | said 18p so he said ''In which
case I'll take the resistors,' Collapse of
poor old Young!

Burning Matters

One of my many weaknesses is buying
new fangled gadgets, especially If they
are electronic. M‘ automatic kettle was
supposed {0 switch off automatically when
it boiled, thus avoiding a room full of
steam and finally a burnt-out element. Ohl
it switched off all right. | would then heat
the tea pof, put in the tea and attempt to
switch Il on again by pushing In the button.
After almost breaking my thumb, | would
give up and boil the water on the gas.

The one time | gave up completely in
disgust and went away, the kettle obviously
felt ashamed of itself and sald, "I'm not
fit to be an automatic kettle' promptly
switched itself on again, filled the kitchen
with steam and burnt out the alement!!

Then the other day, | saw one of these
new toasters that are timed with a chip. |
just had 1o have one, | suppose Dr.
Johnson would have called if, “The
triumph of hope over experience.' Well, |
was fed up with toast that was either black
or white. I've got to admit this Is an
improvement, My toast is now black one
side and white the other, Well readers, |
sugges! you buy a good old fashioned
toasting fork.
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As foatured in E.E May ‘'8

withou! disclasing the code.

EVERY DOOR
in| SHOULD HAVE ONE

Whatever king of door you trave, out New Elecironic Combination Lock will saable you to
opun It easlly but make things very @ifficult for unwalcome visitors, The unit, which comes
complute with & 10-woy seyphd, raquites an sanily rememberad B 2igit code o De antered
belore the door can e opened, while the intrades has ovar 5,000 combinations 1o choose
from. The code con be sssily changed by means of & ore-wirod plug and a4 mementary or
Intchea oulput verslon can be made, Tha Ail has sven more uses In & car wheers |1 may be
usad to disable the Ignition, Ansther uselul featurs (s the Save Button. This stores the

e, b the car 19 be used

by suthotised persons such s garage personnel

od he comolete Wit

@ « 3 ema. deop 8nd congumes »

53 oY

room
possidilitios wre undless.

Atthis price you com use this kit in place of mov.
ing coil metars in virtuslly any application from
scales 10 bicycie speedomelers—ihe 0

NEW RIDICULOUSLY LOW PRICE
< pR FOR DVM THERMOMETER KIT

Based 00 ICLT106 DVM enip and a 3} dight
liguid crystal display. This K1 will form
ihe Banis of & clgital muttimater—only a
low wddiionsl switchow and res|stors
toguired (detnils swpplied) o mule »
sunsitive digital thermometer (—50* fo
150°C) ronding to B Y*C. The basic At has
a sansitivity fer full scals of 20mV,
outomalic polatty and rung fram & WY
P73 batery,
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meagures 2 oin o W pin 17p
mure 40UA whon not in use and will drive a 8V 1o 1Hpin 12p 20 pin 4p
15V (750mA| wolomoid or reiay coll (no! supplind) 0S PO 1 pin 1 40 pin F14e
diregty. So why not freat your goor fo a new | Sojdurcon Pins S0p)908
for ‘)JLY £10-58 and think about all the heys you W T
<an |0se or 10790t without ever focking yourse!t out. \mw R%ﬂ" o z D
) 553 Tiemer o
741 Op Amy %0
© J AY 81230 CIWTGAV+'m e g:
mer "
Each unit has & channels (rated ot 1KW a1 AY-3-1270 TH o £
AR e gl BB CA080 Transconduetance Op, Amp. T30
Moide seauencing , Gontrolled manu- CAIS0 CMOS Op. A 4 . 50
ally ar by an cotional opto-iseiated sudio input. CA3160 CMOS Of. A""“:- 4
DLiosK o
This hit features a bi. - - A &’-}rm"wc‘%g’m" :’::
(oo bl s LMI708 Dual §W Ama, o
ASQU BO ) RO J N
diteciion change being ey o AR o
yarlable by means of poten- ONDO U w o low v:':;-m: 1
llom‘olou-.' lnc‘o-nvnn LMIB33 Flukd |ovel Dolector o =
DASOIRT CIMMING Setas LM91T FIV Convertar (14 pin) €1 0
Y0aK bod » 0 ORTAB £hE2908 LED Fiaahorioneiilotor “0p
g‘t‘c’wu cost vetnion of (he 3 ;"".,"'"o"'" ) E; 4
N : Out new TDR3OK Touch Dimmer . The complefe Ait, which 4 Doty river (lineasd)

e Ll o Kit wili anawre that you are, Bassd on -/ N\ includos dnay (o fojlow [l M8 DotiBar Orivee clog) &1
Nariable iy meens of & pesoet out Mohly succeswiul TDXOK touck —— / A\ instructions, will fit inte & ::l:%:i Si81t Diwptay. Cantrolles »
t. Ouiputs wwitehed anly at controlied dimmar kit, the TORIOK U olastor depih bos and the 211 counter wi e
ot oy b e L Incormorates a6 (kA rod rocelver, \__\ 5 olastic front plate has no |  Seoment autput »
e i a3 S Y e P X b 6 S an

] LLJ Y wring co 3 .

wmbnw Input touch or ramotely by means :] Even a ngm s lncluood'?o ; 17 C&mpln Sound Genarnlor £2.52

DoAY of & amall hand held 1rans- / help you locate the swilch Ym:l HANWAHGM':' P,
mitter. In tha dark. I <0 CMOS 545 Timar Ton
= In yoars to came sveryone will be | TOA 1084 Zefe Vollage Switch £ 10
= salling remote control dil TDAR0M 20W Audio Ams €
— 400V Plastic Cane (Toxm) Uw can have ‘m TOR TDA4R D.C, Controlled Pre-amp, fSw
05 A TIC6D “wn |44 Wi now for ONLY £14 28 far the dimmer unit | TLOBY J-FET Op, Amp. p
A TIC60 sho Ao and for £4:20 for the transmitter, TLOGS Ouant Op. Amp, €1 0
SA TICR25D Sensitive gale oy For the more athletic of you, the TDINK § TL08Z Dual J-FET Op. Ama, 0o
12A TIC236D 50 — Touchdimmer kit is still av o =t £6 50 § TMS1121 Clock? day timee o 5
18A TICU6D LY and the TOEX Extension kit, tor 2oway § TMS1121 Deln p
MBAT 1%p Muﬁiﬂ%ﬂ. I £2 00, TNIGME Timer Qawn
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This new style course will enable
ainyone to have a real understanding
by a modern, practical and visual

. method. No previous knowledge Is

required, no maths, and an absolute
minimum of theory.

’ You learn the practical way in
l w easy steps mastering all the essentials

of your hobby or to further your

career in electronics or as a self
ou mas er employed electronics engineer.
All the training can be carried out

in the comfort of your own home

~ and at your own pace, A tutor is
e ec ron lcs. available to whom you can write, at
any time, for advice or help during
your work. A Certificate is given at

=
R L praCtlca| TS e B

1. Build an oscilloscope. =———#p2

As the first stage of your training, you actually builld
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need not only for
the course's practical experiments, but also later if
you decide to develop your knowladge 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 ime you will be abie to read and draw
circuit diagrams, understand the very fundamentals
of television, ragio, computers and countless other
elecuronic devices and their servicing procadures.

3.Carry out over 40 experiments
on basic circuits.

We show you how to conouct experiments on 8 wide
variety of different circuits and turn the information
gained into & working knowledge of testing, servicing
and maintaining all ty pes of elactronic equipment,
radio, t.v. otc,

4. Free Gift.

All students enrolling in our courses recaive a free
circuit board originating from a computer and
containing many different components that can be
used in experiments and provide an axceilent exampis
of current electronic practice.

r D N T S T N T . —_—
Post now, without obligation, to:-

| BRITISH NATIONAL RADIO & i
ELECTRONICS SCHOOL

4, Cleveland Road, St. Helier, Jersey, Channel Islands. l
I NAMI l
ADDRESS

l EE 8,8)

Block caps please
P I D N I e N e "
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NEW DISTRIBUTORS WANTED

A fascingling new ronge of micro slectronic Hobby Kits
desgnedio bring the siicon chip into
Using all the carefully selected elecironic
components’ with owr easy 10 follow-slep by step
msfructions. eoch I buids inlo a different and
/" absarbing gama ot lits into the onginal cose

Digitaal Roulete

Telephone Amplifier
wWhan averyone wonts 1o listen!

A

> S AL
oS m A2t

AVAILABLE FROM ALL LEADING ELECTRONIC DISTRIBUTORS

= ELECTRONIC IGNITION
Wilmslow | | EXEREEE

Audio

THE firm for speakers!

SEND 50p FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE
UNITS, KITS, CROSSOVERS ETC. AND
DISCOUNT PRICE LIST

[

More and more new cars use slectranic Ignition to
&ixo the bast performance and economy. Bring YOUR "N
A up to top specification by fitting the latest TOTAL
ENERGY DISCHARGE slectronic system,

TOTAL ENERGY DISCHARGE gives all the
advantages of the best capacitive discharge ignitions;

#* Peak Performance—higher output voltage.

% Improved Economy-—consistent high ignition performance,

* Better Starting—{ull spark power even with low battery,

% Accurate Timing—prevents contact waar without "contactless’ errors.

* Smooth Performance—immune to contact bounce effects.

PLUS

SUPER HIGH POWER SPARK—3{ times the energy of ordinary C.D,
systems

OPTIMUM SPARK DURATION—to get the very best performance and
economy with today's lean carburettor sectings,

DESIGNED IN RELIABILITY—with the ‘ultimate insurance’ of a change-
over switch to revert inscantly to standard ignition,

TECHNICAL DETAILS

HIGH EFFICIENCY INVERTER. A high-powar, high efficiency, ragulsted
inverter provides a 400-volt energy source—powaerful enough to store
twice the energy of othar designa and regulated to provide full output oven
with the battery down to 4 volts

SUPERB DISCHARGE CIRCUIT, A brand new technique praveats energy
being reflected back to the storage capacitor, giving 3§ times che spark
energy and 3 times the spark duration of ordinary C.D. systems, generat-
ing » spark powerful encugh to cause rapid ignition of even the weakest
fuel mixtures without the ignition delay associated with lower power
‘lang burn' inductive systems. In addition this circuit maintains the correct
output polarity, thereby preventing unnecessary strass on the H.T, system.

SOPHISTICATED TRIGGER CIRCUIT. This circuit removes all unwanted
signals caused by contact volt drop, contact shuffie, contact bounce, and
external transients which, in many designs, can calse timing errors or
damaging un-timed sparks. Only at the correct and precise contact open-
ing is a spark produced. Contact wear is almost eliminated by reducing
the contact breaker currant to 3 low level—just sufficient to keep the
contacts clean,

IN MONEY-SAVING KIT FORM at £14.85

ALSO MOTORCYCLE TWIN QUTPUT KIT 294 Plus £1 UK. P.AP,

Al y.ou‘nud Isx lmsl! soldering iron and a few basic tools — evaryching else i3

wil How instructions.
FITS ALL 6/12 volt NEGATIVE EARTH vehicles

ELECTRONIZE DESIGN BAMCLINUARS |
2 Hillside Road, Four Oaks |

Sutton Coldfiald, West Midlands, B74 4DQ :
Phone 021.308 5877 L
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AUDAX @ AUDIOMASTER @ BAKER
| BOWERS & WILKINS & CASTLE
CELESTION @ CHARTWELL @ COLES
DALESFORD @ DECCA @ EAGLE @ ELAC
EMI @ FANE @ GAUSS @ GOODMANS
HARBETH @ ISOPHON @ |.M.F. @ JORDAN
JORDAN WATTS @ KEF @ LOWTHER
McKENZIE @ MISSION @ MONITOR AUDIO
MOTOROLA @ PEERLESS @ RADFORD
RAM @ ROGERS @ RICHARD ALLAN
SEAS @ SHACKMAN @ TANNOY
TANGENT @ VIDEOTONE @ WHARFEDALE

WILMSLOW AUDIO LTD. ou e

35/39 CHURCH STREET, WILMSLOW,
CHESHIRE SK§ 1AS
Tel: 0625.-520589 FOR MAIL ORDER & EXPORT OF DRIVE
UNITS, KITS ETC.

Tel: 0625.526213 (SWIFT OF WILMSLOW) FOR HI-FI &
COMPLETE SPEAKERS




ELECTRONIC GAMES

Hana e invacers Games avavadie £19.9%
» Invatiers Cartradpes avatlotee to it
Aram Wﬁl Aumom. mms GO0

The most popular
the market with & rlmoolov

40 cartridges including SPACE £95
INVADERS  with ovov 12
e VAT

| TELETEX

T V. GAME FULLY PROGRAMMASLE
« & Cartrdges + Mains CARTRIDGE TV, GAME
Adaptar 14 Carttidges avadable
Narmat Price £ 50 Normal Price £87 88
NOW usoucm TO: ine VAT NOW REDUCED TO

£59

ww VAT

CHESS COMPUTERS

We carry o range of over 15
differant Chess computers
Elactranic Chess £29.95%
Chass Traveller £38.98
£79.00
£115.00
£269.00 < e
SPECIAL OFFERS
VOICE CHESS CHALLENGEN : o iy b ",,‘,‘,,,‘,,‘,“,,},’,';‘,"‘"" piene
Normal Price £245 NOW £136.00 * Lnsecetsary 16 remove e U i wilch nonme
SARGON 2 6/80MS 2 i b

s "
Normal Prce £273.70 NOW £199.96 + God rewt bewd b 1ol
AN grnows wekete VAT New MPOSE Mews Flash f-mn

MATTEL T.V. GAME

DATABASE/ITERTON

IDAPTOR £.!' 29

THE RADOFIN IELETEKY ADD-ON
ADAPTOR

Plug the adapter irvp the awisl socker of

colour TV and revene ihw CEEFAX un-l

ORACLE twlwivian aocTmation swrvices

nm NEW MODEL INCORPORATES
a—-hv fasilay

OLYMPIA HHP 1010

Normal Price €49 96
NOW REDUCED TO- NOW REDUCED 10!

e
£39.,.: €34
9.5. VAT Ris crainery pasedt

Toath yout child o Nao nesd (o Buy snensive
ool groperly wath her mae

s ursgus lanrning Fant 200 lanng PRINTER
TOR 2 Mves ot

ELECTRONIC DOOR
T e D

Mottt Price £18 70
NOW REDUCED TO:

J0 we var

Plays 24 odtwrent tumes
with sapsrate Tpeed

aid Fully sutomatc CALCIRA

featrus and scoring
Adgitienal word

to
/ oxtend the rangs of
wurds

second. 10 digit bapeety
Uses narmal adoing
machnie s Baswiy at

mane opwied
Sas PaeWan

centrol and volome
control  Seldt the most
aporopriste tune for vom
visaor,  with

tunes for differant times ol

Alews s astapt o worvel e et

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE ANSWERING MACHINE

WITH REMOTE CALL-IN BLEEPER

HAND HELD GAME!

EARTH INVADERS

This tslophone arawering machine s manutactumd by Olnos Bassness Machines. une o (he
rgamt Office Equpmment manutacturars in the UK It & fully POST OFFICE A VED and will
arwwer and record mesaages lof 24 nours & day WIth yourt ramoce cell in Beewper you N recews
thess by YOu RIe 11 00 world THe remcte call i Bianper sctivins the
Anvgwenr /Rucoed Unit, wheh will oy YOUT OOETIIDANG rapeal Messages, kenp of atase them, and in
activated from acywhers w the workd. 0 0n your 7efurs 1o youl home of office This machineg can diss
B usad for mossage ruferral If you have 80 LrQENt Speewrament. Dul A6 Axpectng an erportn call
smply record the phone numbe snd loustion where you can ched. With optionsl astre

Toane ineaces sy @ Dresd of cesture St
Wknaw 10 man They cmet be Mibed by
AU methods — they nust 3o buosd The
BEIE W COWOR( W 8 TR W AGieds of
wimne  thase  Name (1008 Tha onky war of

Prestel

whmminat 9 5
- w4

The 2Ina genasoon Galesy mwsder The imesders
Neve e grnged ot have & sammingly sodtess
Supply of spacecralt wiilat (he plaver s msesal &
Jemeted 1o jusi 230 mumsdes 15 o wasched hom 3
Mot AUONE YOu Daen b revend he vadats

ml {l! wach) this tasiity can be
and »
the lamdy u-mo.‘éso wiardard cansany
YOU CAN rotord ae My A 45 metseges
Tha anrouncement can be wo to 18
long and the Il 9
0 w0 30 seconds long
@ IChIng (X adfy 20 (0B BN COMey
weiths Tl irmtructions. 11 s sanily wired (e
NOUL punchion Sos with 1w igede connes
tory provided o alietnalivedy § ek pluy
Can bit provvded 10 phig 990 3 Jack sochel
Mast smportant, of Coursr 18 e lact
Wt iy lully POST OFFICE APFROVED
The proe of (135 (inc VAT) includes the
madtune AN eutrh gt reimats oalhon
Glnwa' e IMEephane MElsagn tape
sdaptor. The unit =
and = Yully guarantesd foc
12 monins The selephone tan he placed
aencily an the wail — na adddanal desk

The ACE TELCOM VDX1000 Frestel View
dota adaptor mmply sdugs win 1he aora
Skt Of YOur thevISOn and snalies you 1
receive  the Prestec/Viewdara serven »
coinur or Mack & whae
Fawrures
Sorgri il santiiute tar Gace wewy Ajprain
Spmaal Graphecs atlne i ngh ened
Seata-of the art sicragrooeseor ¢ot
Drarcted fe e 1 bt O N O W AR Puasied

eomperated hor mesr Pruuie

SOt LkNg el IC
v e At iein e Scovparetend fa
R L S YR T P P e
meiades conwertient TV — Pracier svictitsis
Loty contecint m standaid home o oies
WG Ge e
Fuily Pour Offee ageruwen

SPAce s tegiered

:‘:‘ n'pv ::" '.v:'n.v£19 9 '” g:fCCE’Alizzs 85 var

3] | JB,A
S0

0 e Al el b e S P on e (ehge
x nl- Frmw s vy weris madahe 1o wae ny w
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Lasions 4B beviers sarscn vedan
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SlLlCA SI'IOP LIMITED ¢

M Nllhabs oad. Sidcup, mc OA!Q 40X
Tols 11111 or 03-308 1
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If you’re into

MICROPROCESSORS
then they should be into an
M P UroBreadBoard

ELECTRONICS

TRY A IIDPAGKI

"
Z3dve

£ %

gl 23 assorted shalston ote. £1

12 20 annaried ' and thermistors »

213 W mixed hardware. Nuls, bolls
»al )

t-tapoers, sleeving, etc.
Z14 100 mized, new
transiston, P

BETS. BETe, BERIL BCIM, BEIML.
PBCIO8 sod, of lots of similar

bad
Z15 100 mized diodes Includingi—renes,

:‘r ma'u w'dlu\

l\d Alll?l o iy
These cost n%u-ﬁ'u
mw:"‘-wcum M.n-
it “pole o ic c-n o modied,
Can't _be repested, 3

for
KNOBS for Switch Banks CO b' I
Chroma oc spun sluminium finl

MINIATURE NAIB
Top Mlu ul bohbin conwtruction
will give SV at 280MA, u' x W

x 1", ulomal uses, OII.

£2 5.
’H
Idltz-. 1o Make Snlwh:' LT

ml. 3 for Sop.

Submininture §.7.C.0, Slide Switches.
aw 30p.

“:'h.!.m D.P.C.O. Slids Switche.
wmu 3 Pasitien Siide Switch.
u-‘.gdm 2" Round B0, Sip ea, 3

Assorted Fuse Holders Including 20mm
P.C.. Panel w chassis fypes, Pack of 7

. bridom, signal, germanium,  fofrS0p.

Siees ote. AN tall spet. R4 TSmm Juck Seckuts, wwilched. En.
1N4140 type. P.C. or o mounting.

Z17 28 1N6DG/ 1002 WIth niste and washars.

button, slide, muflipole, minlature wic.

Fantastic value, €130,  LEO.T

MoD Crystal © Jmm LEDS v
3::0 n UMF n:;rg:l rated 10 channel J6 b Groor, Yollow. 10 of ono coum
line UMF) housed in matal box n-“ 10 0 onch €299,
- I' with 8' comsial lnl TV plup »
onnection data. £2 50 oa. 3 for £8, ALTERNATOR RECTI
‘:‘Iumlmum finish slider u-n ;u':ua Mase h;oly.mbﬂln ',‘ul nr
tn v
uz mnmnl.mmn metars, TnoM!l lolo“l mml+
- otfe recorders, 2 pos. cae) £2.
Daluxe 'l LASS printed circw

stehing hits. hase snables us 10 affar
Inciudes 100 sq ine. of copperclad F/6 ng pu".‘c:'c ors
board. 11b ferric chloride, (made for U5, (Liquorice Allsosts) #t the un °
army lo MIL, SPEC.), 1.dalo eleh resist pan, price of n for 100 mixed. These
abrasive cleanar, !um&.ok'm realat dish of factory ots Le.

‘:ICI'MM. £S5 ﬂ
b of FaCl, £2 28, wilard ministure
1900 Min) |' . 2% rejocts ofc. Also M {l

To: “GEMINI ELECTRONIC COMPONENTS'" DEPT EE
i WARGIOUSE! STEEOELL ST, LONDON S
own. Send we* or Posia r. Plus
2D PACKE s crahitsor Calosnes n'.a‘;’ugimnﬁoong?s £

Rapid
Electronics

HILLCROFTHOUSE, STATION ROAD,EYNSFORD, KENT.

*

MPU Section accepts 24, 28, 40 & 64 pin
DIL microprocessors

Auxiliary Areasacceptany .3" or 6" RAM,
ROM or peripheral chip

Power Bus Strips on all sides

5 incoming turret Power Terminals
Component Support Bracket included
Over 1400 contact points

Alpha-Numeric column and row indexing
Eurocard size (160mm x 100mm)

Slots onto all BIMBOARDS

Non-Slip rubber backing

Ideal for schools and colleges

Long life, <10m.ohms, nickel silver contacts

The PROFESSIONALS breadboard
that BEGINNERS can start on
w-v sy, a.?""“'v‘

BOSS sl il o | | S =

2 Herne Hill Rd, London SE24 0AU, England IW Rasistes ML Cantalon 16 of-aaeh
Telephone 01-737 2383 Telex 919693 xgiue Vom 476116 1M (850 tesiutors).

%

* EEREERERERERS

Cables & Telegrams: LITZEN LONDON SE24 m“"“n..:&. ¥ 0onr 0 cage). |
Please send me . . . . MPUroBreadBoard(s) (@ £18. T trore 01 Eo'ufv nu":'.:::' fore). S5y
This price includes VAT & PP, is applicable from Mar. 1, '81, Nt n Bolt Kit. Total 300 items. 1409
but pleasc add 15% for Overseas Orders, make cl\cqucs/l* Q. 5 tBA 3° holts * bolte
payable to BOSS Industrial Mouldings Ltd and allow 10 days % 68A l' balty 484 |- bots
for order processing and cheque clearance ete. - Ve O aBA
I enclose a cheque/P.O. to the value of £.....oovvrcrciniionnens w‘ym e roTEe

toguie
T T Y e e ST O o e I PST
Comp;ny ............................ Standnrd 6p
SRR WD W i e e SRR TR PR amew,or aPaw she o

* Samedaydespatch
* Top quality components * In-depthstock
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» Competitive prices

Telephone Number | .




Ambit’s new concise component catalogue is out

4000 | 4559 275 | 7478N
0.13 | 4560 218 | 7480N
0.20 | 4561 070 | 7481N
4002 D.14 | 45862 275 | 74m2N
4007 0.19 | 4566 1659 | 7486N
4008 0.70 | 4588 218 | 7488N
4008AE 0.80 | 4569 1.96 | 7488N
4009 0.30 | 4572 0.30 | 7490N
4010 0,30 | 4580 3.25 | 749N
4011AE  0.24 | 4581 1.50 | 7482N
4011 0.16 | 4582 0.99 | 7483N
4013 0.35 | 4583 080 | 7484N
4015 0.70 | 4584 049 | 7495N
4016 0.30 | 4585 1.00 | 7496N
4017 065 | 4702 450 | 749N
4019 088 | 4703 448 | 74100
4021 0.75 | 4704 424 | 74104
4022 088 | 4705 4,24 | 74108
4023 018 | 4706 450 | 74107
4024 045 | 4720 400 | 74109N
4025 0.18 | 4723 0.86 | 74110N
4026 1056 | 4724 085 | 7411IN
4028 060 | 4725 224 | 74112N
4029 075 | 40014 054 | 74116N
4030 035 | 40085 0.98 | 74118N
4035 075 | 40088 054 | 74116N
4040 088 | 40106 054 | 74120N
4042 065 | 40180 089 | 7412IN
4043 068 | 40161 089 | 74122N
4043AE 093 | 40162 089 | 74123N
4044 068 | 40163 069 | 74125N
4046 069 | 40174 0.68 | 74126N
4047 089 | 40175 068 | 74128N
4049 030 | 40192 075 | 74132N
4050 030 | 40193 0.76 | 74136N
4051 065 | 40194 089 | 7414IN
4052 0.69 | 40196 0.69 | 74142N
=% sy
4064 1, ‘N’
4055 1.30 TN 74145N
4066 1,35 | 7400N 0,10 | 74147N
4059 575 | 7401N 0.10 | 74148N
4060 095 | 7402N 0.10 | 74150N
4063 1.15 | 7403N 0.11 | 74151N
4066 038 | 740aN 0,12 | 74163N
4067 4.30 | 7405N 0. g 74164N
4068 0.18 | 7406N O 74156N
4069 018 | 7407N 022 | 74156N
4070 0.25 | 7408N 0.15 | 74157N
400 022 | 7409N 0,15 | 74189N
4072 022 | 7410N 0,12 | 74160N
4073 022 | 741IN  0.18 | 7416IN
4075 0.18 | 7412n  0.19 | 74162N
4076 080 | 7413N  0.27 | 74183N
4077 0.23 | 7414y 051 | 74164N
4078 0.26 | 7416N 027 | 74165N
4081 0.15 | 7417N 027 | 74166N
082 0.25 | 7402N 0,13 | 74187N
4093 045 | 721N 028 | 74170N
4099 099 | 742N 020 | 74173N
4175 1,96 | 7423N  0.22 | 7417aN
4502 090 | 742N 0.22 | 74175N
A503 0.55 | 7426N 0.22 | 74178N
4506 0.75 | 7427N 022 | 7417IN
4507 D45 | 7a28N 035 | 74178N
4508 1.09 | 7430N 013 | 74179N
4510 070 | 7432N 0.23 | 74180N
a511 085 | 743'N 022 | 7418IN
4512 0,70 | 7438N 0.22 | 74182\
4514 220 | 7440N 0.14 | 74184N
4515 250 | 741N 054 | 74185N
4516 0,75 | 74428 0.42 | 74188N
4518 0.75 | 7443N 062 | 74190N
4520 080 | 7484aN 062 | 7419IN
4521 236 | 7445N 0.62 | 74192N
a522 149 | 74466 052 | 74193N
4527 085 | 7447N  0.62 | 74194N
4528 095 | 7448N. 056 | 74195N
4529 140 | 7450 0.4 | 74186N
4539 1.0 | 74518 0.14 | 74197N
4543 1.00 | 7453N 0.14 | 74198N
4549 350 | 7454N  0.14 | 74199N
4563 3130 | 7460N. 0.14 | 7422IN
4554 1.73 | 7470N 0.28 | 74248N
4555 072 | 74720 0.27 | 7424IN
4556 058 | 74738 028 | 74248N
4557 210 | 7474N 028 | 74249N
4558 1.00 | 7476N 035 | 74251N
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AMBIT internationa

is avarlable
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74LS 107N
74LS 109N
TALS112N
74SL113N
TALS114N
TJALS122N
74L5123N
TALS 124N
74LS125N
74LS126N
74L.S132N
74LS133N
T4L.5136N
74L.S138N
74LS138N
74LS145N
7JALS147N
74LS 148N
TALS15IN

SN - O OS e~ C00E00C - beO-0000Co000-000000000800000E0EeRaRon0CD0!
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TELEPHONE |

1 MOst newsagent

74LS153N
7ALS154N
T4ALS155N
T4LS 156N
JALS1STN
7ALS158N
74LS 160N
JALS16IN
TALS 162N
74LS163N
JALS 184N
TALS 165N
J4LS166N
74LS168N
JALS168N
FALS170N
JALS173N
FALS174N
74LS175N
74L5181N
74LS183N
74LS 189N
JALS 190N
TALS191N
74LS192N
74LS193N
74LS194N

e AN SN OOO ANN == 000000+ 4—00RNOWO 0000000~ —~—=0—-000WHOS 00000 ~N=0C0-00~-00000000aC0
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74CXX series
74C00 0.20
74C02 0.20

STO 0277) 230308

"

74C04 020 | 68488 5.25
s a3
74C14 0.55 | 280 series
74C20 0.20 | ZBOA 4,99
74C30 0.20 | 280ADRT 7.50
74C32 0.20 | ZBOAPIO 4.10
;:cwa ?'% ZBOASION 14.00
; ZBOASIO/2 14.00
7aC73 0.50 | 780ASIO/9 14,00
74C74 0.50 | zsocTC 4.00
i 2.8 | zmacrc 4.50
nE Rl Ea
74c89 2.6 | PROM
74C90 0.80 | 2708 2.00
74C93 0.80 | 2716 355
74C9%5 0.94 | 2532 8.50
74C107 048 | 2732 8.50
74C151 152
e va | hAM
7ac1e0 080 | 2192 1%
74C162 0.80 578
Jacis 0%l aus 3 1.48
74C165 084 P ‘2'8)
e i sens 12.50
74C175 072 | SlieP4 )
74C192 0.80 \
now o
74C200 452 | XTALS
74C221 1.06 | 1NHz 3.00
74C801 0.38 | 3.2768MHz 2,00
74C902 0.38 | aMHz 1.70
74C903 0.38 | 4,194MHz 1.70
74C904 0.38 | 4.43MHz 1.25
74C905 5.64 | SMHNz 2.00
74C906 0.38 | 6.5536MHz 2.00
740907 0.38 | 7MHz 2,00
740908 0.84 | BMHz 2.00
74C909 1.52 | 9MHz 2.00
74C910 362 | 10MHz 2,00
74C914 0.86 | 1IMHz 2.00
74918 0.98
s i
740927 432 Voltage Regulators
rrcemerssom | BEATIE 28
i 79XX1ATO220  0.60
8080 series XX 1A TO.3 1.35
smacc: 79 | ACAIEE 1S
i 2¥ | misato3sy  axm
8216 Yos | 78HBATO3 12¢ 5.45
: 78HG SA TO-3 7.45
8224 3.50. | 914G 6A TO-3 7.45
8251 6.25 | {M317 5ATO-202 1.30
8255 540 | LM337 ATO-202 1.75
78540 1.5A 1.20
6800/6809
6800P - rrer e o sZT5IU
68400 4.25
88800 L | e T T
6802 5.55
6809 15,00 | Prices shown exclude VAT
6810 1.75 | Postage 50p por order (UK}
68A10 185 | ACCESS/Barclaycord may
68810 2.04 | by used with written or
mm? :% telephone orders - official
68821
6840 4.25 | And aspecial prize for those
B8BAL0 4.55 | of you who read our ads
68840 4.75 | closely - & free crystal with
8850 1.75 | every CPU IC you buy -
68850 2.17 | iust clip out the paragraph
6862 2.47 | end sttach it to your order.
68A562 2.75
68852 295 | ——F & O F onm—

TELEX 895154 AMBIT G

200 North Service Rood, Brentwood, Essex

POSTCODE CM14 4SG
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Designed for the professional Electronics, T.V or
Instrument Technician who needs to carry a large
number of specialist tools.

The T L99 sets & standard as s low cost altemative
to more expensive cases. :
It offers strength with a practical use of space
and many other features. e

=R

Features

® 2 sided Reversible Multi-purpose
100! pallet

® Document area
® 90° opening lock back stays
® 3" deep ABS lid and base

® Twin handles with 8 fixing points
on aluminium frames

oy

® Burst proof toggle locks with keys

19 @ Moulded adjustable tray in base
4/.%"'» @
@ Heat sink for hot soldering iron
R E
Piaes ot 4 P Dimensions  TL 99 17" x 12" x 6" split {shown)
: ' R o 3 R also available TLI0D 19° x 14" x 6° split
RPN Tools NOT included. British made. :
£y 5 )
0. 9 d Money back guarantee. Allow 7-21 days for delivery
EE7 g "o,

Telaman Produets Lid, Ermine Housn, Post 81, Godmanchester, Cambs. PE 18 384

MAIL onnEn ADVE“T'S'"G - VALVE & COMPONENT SPECIALISTS -
F 3' CONINGSBY HOUSE, WROTHAM RD.,, I
MEOPHAM, KENT. Dept. EE &
British Code of Advertising Practice e
Advertisements in this publication are required to conform to YVES olPR ISINN: iniEa iR ¥
the British Code of Advertising Practice. In respect of mall g‘w ”: P"L=! g: g ;g ﬁ ;: m :2
order advertisements where money Is paid In advance, the H 58 | PYSOGA 138 | 7581 13 .| ocn -
code requires advertisers to fulfil orders within 28 days, unless Ecﬁ“ 18| oovare 1508 | samscon. | B 34 b SRR
a longer delivery period Is stated. Where goods are returned fﬁg s SSW oggm - % » m 1:
undamaged within seven days, the purchaser's money must be i 08 | aovesan ™ | ARl {4 H % Tirsse . o
:lundod. Please retain proof of postage/despatch, as this may igg, Rlomn ToIGE:. RIS, 19 Hﬁ fr--
fholis B R(DhWenE 0N BE inem i3
fcHs 58 | UCHS! 98 | AG1ET = | B - ﬂ:ﬁg a
. 2 -8 | UCLaR 8| ACIIK 928 | B : % :
Mail order Protection Scheme B iU eI ACH S| SO 5 Teem o
If you order goods from Mall Order adveftiumenEtn in this A R -4 B E Eﬁﬂi = s fa
magazine and pay by post In advance of delivery, EVERDAY ‘7 ”c:um 19:00 | ADieR y ' | s :
ELECTRONICS will consider you for compensation if the 2 5U4G -|~= :r:g : SB!: : 2N 3
Advertiser should become Insolvent or bankrupt, provided: 5 R A IR niee m
(1) You have not recelved the goods or had your money % :..: :.,“.b..c it 'g: 5!5 E§§ 'E :mm'“’“ E
returned; and L 34 | slsee fE BCIoWS 040 | BF1E3 939 sNsaes o4
(2) You write to the Publisher of EVERYDAY ELECTRONICS B e SERIST se9|BCin e8| B o o a8
summarising the situation not earlier than 28 days from the date B o g - ey #- T 188
you sent your order and not later than two months from that sae A8 | 12ATY 38| BCH7 % | Beise 110 | oy
i, 233 28 | 12AL7 8 | BC143 . A4 wcior 1w
KT a8 |iioAs 48| BCir  ous|brar o | MOS0 1w
Please do not wait until the last moment to inform us. When X780 498 | 198€0 ® | 8C1sa ‘o8 | BF2SS 8 m ‘$=
you write, we will tell you how to make your claims and what B 4 Bl )% | e p-df - 3% | SNTeomN 138
SNTeON 138
avidence of payment Is required. Nm % | 2r2 95 %;«- 18 | 83 3| SNresiN 130
Woe guarantee to meet claims from readers made in accordance PCFR %8 | Soct 3 R thlaR -1 SNreason .0
with the above procedure as soon as possible after the PCFos 148 | MIA @ | Bcim o | BFX38 i | A 1
Advertiser has been declared bankrupt or insolvent. pate B L poi - 33;“\ p- 4§ 120] - | TBAImS 878
This guarantee covers only advance payment sent in direct PO o lima |8CHn s Brvw  §73| [BAteo 138
response to an advertisement In this magazine not, for example, %m ig A » &i = m % | upCsIscY 308
payment made In response to catalogues, etc., received as a & e Ly AR
result of answering such advertisements. Classified advertise- Prices. acisde U pre wtt | | R i aambie” | upcems »
ments are excluded. 0% Callors welcome. a0
Phone 8474 $13228 1o Friday 9.30-5.30 PCiten 158
24 hour Amsaphens service Saturduy .30-12.00 3:%&':."1: .:2
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SHOP AT 3BALDOCK 57
TERMS CASHWITH

Seand you
WARE
ROER AME DAY
ACCEPTED .

BARCLAYCARD ALSO

7006
ASS 15% VAT AND S0 PERORDER POSTAGE
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THYSA/ 100y & -
THYBAS, 0 «
: THYBA, 600 g n
THYBA/ 0000
-~ 16 Amp -
8 | pmons | Dy 8
»n ' /50v 10 55
0 | THyBA/To0e THYI0A/800v 80
R R » o
U8 | ievewaooy a7 | THYIOA%S00Y 138
w
8 | TMysa/n00v 18 Amp - TO4R
n mm"’/ g THYH ﬂ.‘m L]
ATX0BOL “w IAMIO0v |
07X30/00L 79 | DPAYISA200v W
N | griie 150 | THYIEA 120
” S1060 » THY16A/ 150
® | s W | THYIAOY 180
80 TO%M
»
»
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The prepaid rate for classified
advertisementsis 24 pence per word
(minimum 12 words), box number
60p extra. Semi-display setting
£6-16 per single column centimetre
{minimum 2-5cm). All cheques,
postal orders, etc., to be made pay-
able to Everyday Electronics and
crossed '‘Lloyds Bank Ltd."’ Treasury

CLASSIFIED

notes should always be sent
registered post,
together with remittance, should be
sent to the Classified Advertisement
Manager,
Room 2337, IPC Magazines Limited,
King's Reach Tower, Stamford St,,
London SE1
01-261 5918).

Advertisements,

Everyday Electronics,

9LS. (Telephone

When replying to Clawified Advertisemants

please anure:
{A) That you have clesrly stated your require-
mants.

(B) That you have enclosed the right remitzance.

C) Thae name and address is wricten in
f )blod’e::l'ub.md

(D) That your letter is correctly sddressed to the
sdvertiser,

This will ssthir advertisers in rm-u&n; and
despatching orders with the minimum of deley.

MIXED CONNECTORS El mixed
dlodu £1. 4 section aerlals 7 5 Solderl:a
h‘ou 14 ll,%“ diﬂwmnt leds £1¢

ectronics, E/E,
kirk, Lancs 139 IDH.
VEROBOARD 01 stripboards average size
34y X5y 45p each. Orders to ALCO ELEC
TRONICS, 5 Sharon Road, West End,
Southampton.

NEW ILLUSTRATED CATALOGUE of
brund new, full spec electronic components,
at very competitive prices. Send 45p plus
SAE to J. E. Harris, 8 Ivybridge, Brox-
bourne, Herts.

UALITY :5% CF resistors. A 100 E12
3-!»01 0-25W 959, l) 5W 130p. m“z pon.ue
RKS Electronics, 13 Queens Terrace, Sher-
borne, Dorset.

Service Sheets

BELL'S TELEVISION SERVICE for service
sheots on Radio, TV etc. £1 plus SAE.
Colour TV Service Manuals on request,
SAE with enquiries to BTS, 190 King's
Rd, Harrogate, N. Yorkshire, Tel: 0423 55885,

Any single service sheet £1/L.S.A.E.
Thousands diflferent Repair/Service
Manuals/Sheets in stock. Repair data
your named T.V, £5 (with circuits £8).
S.A.E. Newsletter, Price Lists. Quota-
tions,
AUSEE, 76 CHURCHES,
LARKHALL, LANARKSHIRE
(0698 883334

Recelvers and Components

TURN YOUR SURPLUS capacitors, tran-
sistors etc, Into cash. Contact Coles Harding
& Co., 103 South Brink, Wisbech, Cambs.
0945 4188, Immediate settlement,

SILICON CELLAR
CAJ | 40E MOS Op Amp. Works with Vin=V — 45p
LHI4N GUAB Op Ame (LI 3.3V Rai S0y
il
Current Saure|

h h Sp
s DATA < circult i
Lmiﬁn Oun 74150 CDIF. Commiaa kel 435
ecision 2-45V Bandgap Reference 00p
full DATA  our cireuit su| mlonl 209
B-pin glsl. ic o 10 fo ll.’- »
r
Conductive FOAM for ICs3x3inch Jp
Prices INCLUDE VAT. Post 20p.
Send PO or Cheque to
SILICON CELLAR

21 West Vlovl&d.lt'.,ﬂhu. Herts

300 SMALL COMPONENTS.

diodes £1- 00 TLBS ASSORTED COM-

PONENTS £3-85, 10Ibs £5-25. FORTY 74

i 2 el DL S e
refundal 0 O

insurance 205, B. Radio, 2’8&?1111:1

Crescent, Sm Chuhiro M33 INL,

Software

CARDBOARD COMPUTER: Learn Assembly
Language Programming and Computer
Architecture. £8-97 inc VAT. Also Solar
Cells, Science Kits, Energy Books, Stirling
Engines, Space Blankets etc. etc. Send 25p
for Usts, Edencombe Ltd, Dept PM., 34
Nathans Road, North Wembley, Middlesex
HAO 3IRX.

SIXTY ZX80/81 PROGRAMS, Specify which,
lstings only £4-95. Barclaycard accepted.
Includes many games, utility programs,
home finance, maths, chequebook, plus
more in our “ZX80/81 Programs”, Includes
Hints/N/Tips, from Sussex Software, Wall.
send House, Pevensey Bay, Sussex,

SERVICE BHEETS from 50p and SAE,
Catalogue 25p and SAE., Hamilton Radio,
47 Bohemia Road, S5t, Leonards, Sussex,

Books and Publications

BOOKS. BOOKS. BOOKS., Large range of
radio and electronic books In stock. Send
S.AE, for lists. Servio Radio, Dept. EES,
156-158 Merton Road, Wimbledon, London
SW18 1EG.

OUT OF PRINT Book Service. 17 Fairwater
Grove(E), Cardiff. Send 5.AE, for detalls,

PARAPHYSICS JOURNAL (Russian trans-

lations): Psychotronic Generators, Kirlia-

nography, gravity lasers, telekinesis. De-

t‘;ltll; SAE 4in x 9in: Paralab, Downtown,
ts,

PLEASE MENTION
EVERYDAY ELECTRONICS

WHEN REPLYING
TO ADVERTISEMENTS

ORDER FORM rLEASE WRITE IN BLOCK CAPITALS
Please Insert the advertisement below In the next available issue of Everyday Electronics for ...... PSSR Pl e Ky oA Sepels b

insertions, | enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lioyds Bank Ltd. and made payable to Everyday Electronics)

..............................

NAME

Berernaannna Arassssrrrnnarnrnan

-------------------------------- e

.................................

Office: King's Resch Tower, Stamford Street, London SET 8LS,

Send fo: Classified Advertisemenst Marager

EVERYDAY ELECTRONICS
Classified Advertisuments Dept., Reom 1317,

King's Reach Towsr. Stambord Street, Londen SEY ILS,
Tmﬂ".ll

ﬂppﬂ word, minimum 12 words. Bas No. Mp extra,
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~ Miscellaneous Wanted
PRINTED CIRCUITS. Make your own REPLACEMENT KIT
simply, cheaply and quickly! Golden ARMY WIRELESS SETS and instruction
Fotoka Light Sensitive Lacquer—oow These warches all ulire books on same. Hallicrafter receivers, and
greatly improved and very much faster, ;‘;‘:"u(""gll,mm speakers, WIll collect during my holidays
Aerosol cans with full instructions, E2-25. This kit provides the means, in September. Please write to: A. Hulzer
Developer 35p. Ferric Chloride 55p. Clear We supply eyegiass, non- (PEI-DMN), Wihelminasingel 16, 3135 JP
Acetate sheet for master 14p, Copper-clad magnetic tweezers, watch Viaardingen, Holland
Fibre-glass Board approx. lmm thick £1-70 screwdriver, case knife and 2 2
sq.ft. Post/packing T5p. WHITE HOUSE unv:b-:kmcopmur..uu
ELECTRONICS, PO Box 19, Castle Drive, LY s g,
ery
Penzance, Cornwall. ldal::tﬂull‘on chart. ;m then Veteran & Vinta
0D n rias
= = —youy ﬂ?l:\:c:'"l‘-ﬂ:u:ow oleran le
So:d £9 for crmphu kit
and get into a fast growing
THE sgéamugl':s WIRE b pt despacch ““SOUNDS VINTAGE"
0 Bex o amdan L 61851 1005 BOLSTER INSTRUMENT CO. (§E19) | mage for. sl Vintage
pom LT 1l Percy Avenue, Ashford, Middx., TWI5 2PB l
SWG 1o Box 40 ten !
Miest AM 1e 260 o% SUPER BUY Hilk 25W Sold £3-
BEE IR IR IR N | gmoem et iemb St RD | S
4 5 . ; n ot trawlr oad, ¢ W ERHTR) 2800 497 P ¥
4‘: :::; ,== :g :: :2 Carstairs jumﬁon. Lnnnﬂu ML”m RE. 28 Chestwood Close, Billericay, Essex
SILVER PLATED COPPER WIRE
W &R 3 20 140 g
TINNED COPPER WIRE LA For Sale
Prices ‘I::I.P‘A P u::ns ::..":mo-: SAE EBE%EFAONICS WITHO UT :‘w 'o“:':; e S WA AR
< o o WIW LECTRONICS”, Available @5p each Post
Lo.‘:.:::.lol CoppocResistance wite. Oesler enguiries Free, choque or un sed PO returned if
R Office 22 Conl) Gore not in stock. BELL'S TELEVISION
SERVICES, 190 Kings Road. Harrogate,
¢ Yorkshire, Tel: (0423) 55855,
This has bullt-in
lALLdAID;l g" TUNI‘KI:):‘I WELLS hz\ée m?! lﬁhﬂllnlﬂ ~ N
moved to 54 Grosvenar . No lists, SAE. i U your companents ) SECONDHAND ELECTRONIC TEST equip-
All enquiries phane T/Wells 31803, ‘s":":“m":w '&.?‘?ﬁ:"m ' ment Including oscilloscopes, generators,
_— wmq mmgm q pw':;hIZORPAB PLANT AND MACR%NBRY.
GLASS FIBRE OPTIC LIGHT GUIDE multi- | Instructions and 2 circult Telephone Potter Helgham (069-27) 721,
stranded 0-031 inch distal diameter, 80p mv:ur:ns-m
m’n‘::,? X os?d:‘ ::f:e cézu«, p:rwl;tcu; m“"" £3 85 : TEACH IN 80 Tutor deck complete with all
LLOYD (NYEWOOD EQUIPMENT), 91 Til "a M S 400 5 Ao wach components, Bullt to good standard. £23,
Phone: Stourport 6093,

more Gardens, Petersfield, Hampshire,

The ONE catalogue LED’S ’ ’ ’
- you MUST
. 115 & 2" ROUND
have! me GREIN or AMBER n.: sm-n. uu.o& or GREEN only tﬂ
® About 2,000 items clearly listed. = ONLY
@ Profuselyillustrated throughout. WHITE illumsinated red 2.1 cecimas romy
@ Large A-4 size pages. 5;'3""“':"" ‘:, YELLOW or GREEN gﬂ
® Bargain list, order form and 2 i -
coupons each worth 25p if used Clips for 126" or 2%
as directed, all supplied free. o e fof rectangutar ma U D R oA oA ens oy
Price £1, plus 50p for po:l. packing
pidozhadfharendy Carbon potantiametars log or lin full range from 5K to 2m@ g: 1:3:;}:%4)
Send cheque or P.O. for £1-80. Carban resintors 1-5p (1-08), Tp 100 unmized
HOME RADIO Components Ltd
= 2 P.O. Box B2, 28 London Road DIl sockets JSoin 9 CMOS 4011 15p
ham, Surrey. 01543 188 4 pin 12n w7 ep
nom 12p
Plugs 1 Smm W :ﬁ: 1op Ci1o8D p BZVYE z::-n
v N:.nln DIN .l QA 4
\ 1" mono jack 1;9 Loudapemiarn 11" 00 W9

lNII lDDUC“ ‘G ALARM DEVICES
AMA.rELjR a_ECTRON'CS Pasaive infra red detectors, plck up body heat up o Bm awsy. Unafocted by swinging
curtaine, falling stock, !nk’am balis, mdn‘ Intarfare: Nyurescont lights wic. To‘b‘g

usad In confunction with & burglar control panel, 18y s y
IAN SNCLAIR f:wm r'm.?n lu\moll neat units ideal for residential Installations efc. £®
BARE ESSENTIALS = ABOUT ELECTRICIT JTIVE COMPONENTS
S CONNECTING UNITS. & VEASURING BMETERING % ORCUTS B e T % SC O AWML . Ty e 43 I
THE IDEAL INTRODUCTION TO ELECTRONICS FOR THE
NOVICE OF ANY AGE £3495 INC P&P Q™ MEwe  Yime i Ge AW
OTHER BODKS AVALL ABLE BY IAN SINCLAIR 20 e
:w:gggmgmg ELLECTRON:(C; gncun‘sems gg'g\g B I e e e it MUNATIR
* REPAIRING POCKET TRANSISTOR RADIOS ~ £295 A NATSTENS S oy o
SHOP HOURS 0,30-8 pm (5 pm Sat). Closed svery Thursday In Juns and July.
enipceoipenere | || Y wiss siecTrowcs
3 41 WINWICK STREET, WARRINGTON, CHESHIRE, Tel. 54174
ALL PRICES INCLUDE POSTAGE & PACKING )
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Mabe o o g s Price
!mmn Twoeotar "u .a
= . |

ane t%' pe  Sin 0 ﬁ-u

ican Ge n 100 5

d Ful 0% " g ‘"
Full-Rang n 5

jens Wootar 8in 2 -

pond: Full-Range  124n 15 g Ll

Audiom 1WP6 ® 08

Dine 12in 9 (15 RIT'N

Agdio= 7e 50 M3 £2000

ahnr Disco w®in 100 hl £24° 00

baver Disco 15in 100 £30 00

BATTERY II.IIINATOR MAINS to l VOLT
8='H.- M l voll “ ll nad

E.M.L 13§ < 8in

L .&l:“ laulu' mr

10W. um:ulom

llVl uodol

COODIAIC 20 Watt ﬂooht

Sizo 0in, 4 ohms £6 00
Rubber cone & 2 Post £

MATCHING TWEETER
4in aquare ¢ oo £3125 ro':c.

| R.C.S. MINI MODULE

R.C.5. LOUDSPEAKER IA“AII.
3 ohm, Ain, Sin. 7 « &in, £9-50: 8 « Sin, "
 ahm, 2in, 33in, 3in, Sin, £1 ”sllmu ') mn. xmn
1S onm. 3Hin. 8 « 3in, & « 4in. T ~ 4
25 obm, 3in, ! * 3in, 7 * din. £1- .u’loﬁm.ﬂlndl;ﬂ .

LOW VOLTAGE ELECTROLYTICS

F v &1

w ‘203 4700m¥ 201 4T00M! “wv
L '

HIGH VOLTAOI ILIC‘TROLYTIC.
M50V 43p  B+3UN0

+30/200V
16/350V 45p l#lw ?b 4324 v T5p
1
EEVE ERR B ey
V £1°20 224320900V £1 80 2NUS0V
MANY OTHER ELECTROLYTICS IN STOCK
TRIMMERS 10pF, 30pF, 00pF, 39, 100pF, 130pF, 15p.
CONDENSERS VARIOUS, 1pF 100-01mF, 3p.
A'llm-ﬂ 17p10 §13p; m% 159V 2tp

SfeaiaRiy

i

NGS m' 1 Singlepole chu‘o over.
cumvmn CA”I Iol-wwa.
365 + 365 + 23 + RSoF &1

NEON nuummumaw Red 1} « § 48y,
ILLUMINATED ROCKER SWITCH. Single pole, Red 83p .
RESISTORS. 100 1o 10M. W20 20 1 2W, 10p.
m&nﬂnm QW!“\OOMM‘D-! M’:!
WIRE-WOUND RESISTORS § wall, 10 watt, 16 wati 189,
CASSETTE MOTOR. S volt&1 80,

M'IWICM‘I s we.9. Undnilled, 4 sides, tiveted
l'l.l‘.llh-u K‘On‘lx
ﬂm—ﬂ'xﬂxl - lll».;-dlln 6 x 8§ ¥

i —~E2 4%
_‘;';"( ﬁ""‘u’e xlr‘!‘lt ' 20; 10 ~ 10 x 24in

w0
t-mile on the same On/ wil
Vi control, with "buzzer’ call and light indicator.
between o a

trol, Con-
lhancormn |¢10” V v
PAP L1 o5 mmodtll + ATH 15,

DOOR ENTRY SYSTEM

Access and Barclaycard
W LONDON DIRECT SUPPLIES EL &
169 KENSINGTON HIG!

LONDON, W8 Tel: 01-937 5548

38/40 LOWER ADDISCOMBE ROAD
CROYDON, CRO 6AA
01-688-2950

* POPS SPECIAL OFFERS THIS MONTH
Freo LEDs + Cat. with every Order!

STEREO POWER AMPLIFIER MODULE
26W per channel Into 8 ohms. In kit form,
Really oasy to bulld with fully comprehensive
instructions at only £9-99,

Fully bullt and tested—only £11:99,
(Pre-Amp ot £6 and Power Pack at £7
available.)

ARE YOU FULLY ADAPTABLE?

We have 12v Tranaformers at 400 mA on a
panel with Rects, at only £1:10,

O.K. for 12v mains adaptor for radio,
cassettes, etc.

Boxes sultable for above available at 50p
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Intercom

Digital Rule

Freezer Alarm

LED Dice

Mini Siren

Modulated Tone Doorbell
Bench Power Supply

Car Actuated Driveway Light
3 Channel Stereo Mixer
Signal Tracer

Nicad Battery Changer
Auto Slide Charger

ICB Alarm

Phaser Sound Effects

Minl I.C. Radio

Sound to Light

Gultar Practice Amplifier
RG Action Tester
Procision Timer
Transistor Tester

Soll Molsture Monitor
Audlo Effects Unit

Phone Call Charge Jogger
Darkroom Controller
Blcycle Alarm

Lights Fallure Monlitor
TTL Power Supply Unit
Duc-Deci Timer

*TTL Logic Probe
Bedslide Radio

Auto Lighting-Up Warning
Brakosafe Monitor

Cricket Game

Zener Diode Tester

Signal Tracer

General Purpose Amplifier
Autowan

A_F. Signal Generalor
Courtesy Light Delay

Auto Phase

Battery Voltage Monitor
Lights Warning System
Autofade

*Dual Line Game
*Pre-tuned 4-Station Radio
Gas Sentinel

Cycle Direction Flasher
Cable and Plpe Locator
Stereo Headphone Amplifier
Doorbell Register

by E.E.

E.E. PROJECT KITS

Z8149
ZB148
ZB147
ZB146
ZB145
ZB144
ZB143
ZB142
ZB141
ZB8140
ZB139
ZB138
ZB137
ZB136
ZB126
zZB127
Z8128
ZB129
ZB130
ZB13
ZB132
Z8122
zp121
zZBi23
ZB124
zB77

ZB78

ZB75

ZB78

ZBT74

8N

7858

April 81
April 81
April 81
March 81
March 81
March 81
March 81
March 81
Feb, 81

May 80
May 80
May 80
May 80
May 80
April 80
April 80
March 80
March 80
March 80

£19°25
£28-00
EN 75
£7-50
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Five Range Current Limiter
Kitchen Timer

Touch Switch

Micro Music Box

Simple Short Wave Receiver
Morse Practice Oscillator
Slide/Tape Synchroniser
Power Supply 3-8V

Burglar Alarm

Baby Alarm

Opto Alarm

Radio Tuner MW/LW
3-Function Generator

One Armed Bandit
Lights-on Reminder
Signal Level! Indicator
Universal Osclllator
Chaser Light

Low Power Audio Amplifier
Simple Transistor Tester
Varicap MW Radio

Quiz Referes

Traller Flasher

Electronic Tuning Fork
Power Supply 9V

Warbling Timer

Water Level Indicator
Voltage Splitter

Electronlc Canary

Tremolo Unit

Electronic Dice

Intruder Alarm

Touch Bleeper

Transistor Tester

One Transistor Radio MW/LW
Time Delay Indicator
Micro Chime

Lights Reminder for Car
Continulty Tester

Fuzz Box

Vehicle Immobiliser

Audio Effects Oscillator
Radio MW/LW

Sound to Light

Gultar Tone Booster

A.F. Signal Generator
Woeird Sound Effects Generator
Chaser Light Display

Car Systom Alarm

* TEACH-IN 80 x

This popular monthly constructional series started in E.E. in 1979 and is a must for beginners to electronics. The sheer simplicity of the
whole project experiments lends itself to be made by any beginner young or old. Basic technical principles and symbols explained In
great detall. Start at the beginning with a hobby that could become a worthwhile career, our kit comes complete with all parts as specified

ZB53 March80 £4
Z8s5 March 80 £12
856 March 80 £9
ZB45 Feb, 80 £17
ZB44 Feb. 80 £18
ZBa3 Feb, 80 £5
ZB42 Feb. 80 £1
IB47 Jan, 80 £4
Z851 Dec. 79 £5
ZB40 Nov. 79 £8
zeq Nov. 79 £5
ZB8108 Nov. 79 £14
Z852 Nov, 78 £25
Z8B33 Oct. 78 £21
B34 Oct. 79 £4
Z838 Oct, 79 £4
ZB37 Oct, 78 £3

2
-4

S88888358352ssnsSnssssnsenssgLFgsLeesisLsssEssssye

ZB4 Sept. 70
ZB3 Sept. 79
Z82 Sept. 79

n.

”.
ZB1 Soept. 79 £8:
ZB12 Aug. 79 £4
ZB9 Aug. 79 £3:
ZB7 Aug. 79 £8:
ZB6 Aug. 79 £8
Z85 Aug. 79 £5
ZB111 July 79 £4
ZB15 July 719 £3
ZB19 June 79 £4
ZB18 June 79  £10¢
ZB24 May 79 £13
ZB23 May 79 £23
ZB827 April 79 £3
ZB100 April 79 £4
28104 March 79 £7
ZBees March 79  £4
ZBo6 Feb. 70 £12
ZB32 Jan. 79 £A
ZB115 Jan, 79 £4
28106 Dec. 78 £5
ZB110 Dec. 78 £5
ZB108 Nov. 78 £3
ZB118 Oct. 78 £7
ZB112 Sept. 78 £7
ZB117 Sept. 78 £5
ZB119 Aug. 78 £10-
ZB113 March 78 £3
ZBa7 Feb. 78 £22
ZBe2 Feb, 78 £

List A, B and C £22 50. Monthly reprints from October 1979 available at 40p each per month extra or £4:50 for whole series,

*All E.E. project kits supplied with cases except items marked *. All kits come complete with items as specified plus Texas l.c, sockets
where required, also veroboard connecting wire etc.

i you do not have the Issue of E.E. which contains the project we can supply a reprint at 40p extra.

Personal callers please ring to check availability of kits.
All prices include post, packing and 15% V.A.T.

IONISER KIT

This negative lon generator gives you the power to saturate your
home or office with millions of refreshing lons. Without fans or
moving parts it puts out a pleasant breeze, A pure flow of lons
pours out like water from a fountain, filling your room, The
result? Your air feels fresh, pure, crisp and wonderfully refreshing:
All parts, PCB and full instructions
A suitable case including frant panel, neon switch etc... £10-50

£12:50

Hours Mon-Friday 9-5.30 p.m. Sal. 9-4.30 p.m,

Callers by appointment only,
Tolephone : 01-226 1489

T. POWELL

Advance Works, 4 Wallace Road, London N.1.

Visa/Access cards accepted

Minimum telephone Orders £5-00

Minimum Mall Ordoer £1-00

NED
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make it easy...
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asy to build,
®e -] .superb specification.

Comparable with organs selling for =

up to £1,000. Full construction details

in Electronics & Music Maker commencing
March, 1981 issue. Back numbers available,

Im‘;“rr'\;llpu'"n ELECTRONIC SUPPLIES U'D

All mail to: P.0. Box 3, Rayleigh, Essex SS6 8LR.

320 big pages packed with @

Over 100,000 copies sold already!

In case of difficulty check the coupon below

For personal service visit one of our stores.
Our new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.
There 1s excellent street parking on meters a few steps away and
Hammersmith Underground Station is nearby. Call in and see-us soon.

s Same day service on in-stock lines

Don't miss out on your copy. # Very large percentage of our stock lines in stock
On sale now in all branches # All prices include VAT
WH Smith @ price E1. % Large range of all the most useful components

# First class reply paid envelope with every order
# Quality components—no rejects—no re-marks
# Competitive prices

# Your money is safe with a reputable company

On price, service, stock, quality and securnty it makes
sense now more than ever to make PGEPAIT your
first choice for components every time!

0D R N S D D SN 0 S S G G O e
Post this coupon now.

Please send me a copy of your 320 page catalogue. | enclose £1 25
(incl 25p p&p). 11 1 am not completely satistiad | may return the
catalogue to you and have my money refunded, If you live outside the
UK. send £1 68 or 12 Internationa! Reply Coupons

Name.
Address,

Tel: Southend (0702) 554155  Sales: (0702) 552911




