= T

INTERNATIONAL

4ﬂn : iy Electromcsln
- - . Surveymg

©9g000008000
toad SRRARAR
@ THROwW o;vﬂom——)




TL 74 TR
sl bt o
bt b 5 3 B
H I te 9§ bt
2 CARDIFF ROAD, WATFORD, HERTS., ENOLAND a5 13 = B 138
ORD \cnn.enswncoue.ru wm jord 37774 B Ts o | 14 1]
B 35 L 158
S 320 62 i 79
B i was |- b .Y
- 5 i ! Lok
& sl E| 15 R
3 I i oL 55
POSTAGE AT COST. AIR SURFACE SEND § A E FOR OUR FREE LIST - H & “Hlle e s oo e208
5 i Dl Bt
VAT T e st T e oy o e a7 & 28 H © o] - B
priose o VAT rse v £t dewess marmed = To the reet 3 ] =l s 20
el e vl 23 b ' L a3s
o stook o mare vome Send & A for our e 81 1 povs 10 e are suuatsd behind - b 8 o 4 g oo
wn rd Foatball Ground Indars .mmn BR Statun Wattord . b b 7 - N Hhe
e S b i H . 1 n G5
sl . =
TOLVESTER EAFATTTORS 5 150 ST
e E o . i ' <2 35
o, 3 14y 158 2 395, asp - 128 130 |- 1 15 . 210
5OV 13p. 22 29p. 13y, - N . n N = B
SR vo00v 195, KRS T - LSt NS B pit LT oiss
3 i
VOLVESTER RADIAT TEAD oV o TouGH s 24 i H B B
- D S e oy 7 i .
ran Tiep o i e aw s B 7 -5 ii
o 1.
T EoTmoLYTIE CAPACIORS = 5 = bt s
v ¥ . 73| emose 4 Heto R 38
250y 50, I ]| < g se| moar B 2o H B
Jiez-ay [ I 1 Lo i
S 20 ! R - i
= 1 i 150
il B " ' 1 %
: s HSIE i 3
R0 H I H Bl 3o - 358
Bleimonics - ; i ; B ] R R 41
[ . tHilhe i
4 N ; & It B W58 58
i o B 5 5 12 a2 i
2 H 32 I 2 [ 1 s
ilhs H 33 I e SoHIze Pt
B 2 P ) I 4 128 350
- N B0W ) R [P+ I
k: Rl ) [T I 1 1 Al K
K I o el B >
=% 200 5 5o 15 . B 25 n
=, P B E H ]
Ronge 12 - 12s R i He i
A I R 1 b Rl
ol ol ] : FH{ Do g
S - P ISR Los SOl
ILVER MICA .1 ) " 0 - - i M e 29 d Cmaidis | 1
B A Nt op o ] . s S H M |
w0 g EEE H I N SR .z
Do o = 140 v 2 . JD T e i
HY S S e DR Tk
as j st O] &
15 g e 25( - L . 7
CERAMIC TRIMNER CAPA 2" 1%, g 28 e 5
e e B 2 sl B LU
& E [T I Mt
TAINIATURE TYPE TRIMM 4 G- v omfl O i : tos
oF o o 10l SUSMIN TOGGLE = o oH|Bs= 139 . v
5 % T, o d 23 b 1
o prd L 28| v 3 as[ i
CONERESSON THIMINER: we sk s E o B Bl T
B 34 it alaroe SAE fo sinlll EN A - i 23| [ -1
B e Brar 3 S i T
SLIDE 250v 80 < 50f - ~ 35 1
JACK PLUBS socxeTs 14p. -eeoTgfui e (R E) LA . "
: ] O BT I .
- = M SR R o
i 5| B CRRNEMIE +4 I
15 100 0 12 : Todgliies ETA
o oo w | Lo L - i 4
] ol S : g 3 g |
e HI | 155 e : 1D
g BT b 28y ) [ 3 B w158 ¥
o Lam | e | 2o | mooker T gl -8 Foh] K .
commm | v | e [ v | hoSKER e 22 opele : Rt HiIN
D e | REkER pits SN b e s
Prone 9 |spsingio | 155 sz | B g mE e
R[S RoTARY, e o S B . 2
ionSwer| — | woranr d Y R [ o=
BANANA ‘:v :;u - DILSOCKETSw g - 1 M = «BO[ - e 1 M
1% 3 = op, - 12t 1 20p, ¥ 0 g 3¢ . .
3 i = For B B & i . 36, . ¥ S
B B oo S R LS
AR R S . 28
SPECIA ' U B R |
ERH F & 8 Toa
H H| s 223 S
5 EF] R 3 g2 4
g B 5ol - 3 .
TV GAMES i Dass[ e = I
MR i I
Olympic Kit £20 80° MR I ¥ »
Olympic Colour Kit £28 50° s 'H v - | -
io&p irsurec add 95p] N R H 4 Tt axee
EconoGame Kit £8 99 - 42 oy sal
COLOUR ~ ADAPTOR  for | RHYTHM GENERATOR |- 1" %3] % |
existing Black & White Ga ~es FEE T s DIoDES.
£8.85° ‘ Buld ths PE {jun 78) - - > 160 108p.
Sure Fire Rifle Kit for Fasibuild Low Cost Rhythm T : ML IR 11 e
Olymi Game 1507/ [|(Guenerator’ Wellar® tha) solg W Rl & T8 e |
Gurm B Rifie Kit for supphers af tn= complote Kit W S i FE
wrher akes g- | ncuding the T i3t = X 3
(hien eavod aad 481 prmed front penel and e |7 BoS B E i
Joy Stk £1.95- | Prited Circurt Boards 5 s . & i 5
IC aY £4.50° 5 TR ; IR A
o 8700 | Complee Kit price inc - 3 : L=n e B
I AY-2-8600 £9.00 var £49.95 o, N i, 2t o i
5 R BRIt B
{TV Games & Rhythm Gen Demaonstration on 2t ot 1 shos! é DR O+« ks =
E P prid ¥ 3
- et 3 ¥ d i3




You don ¢ have to be strong but
you have to be quick — Hammer
Throw game p 29

| Sve=s

Nostalgia tap 77 = but you don ¢
have 10 be olt — p 50

FEATURES

ELECTRONICS IN SURVEYING 24 Looking around electronica ty
LETTERS PAGE 28 Readers make their points
WALLS HAVE EARS 41 How private is private?
WIRELESS SHOW REPORT 50 Down tube lane at the V&A
SOFTWARE GAMES 56 Funand games with calculators
DIGITAL ELECTRONICS PART 4 67 Flipping and flopping
PROJECTS
CMOS HOUSE ALARM 16  Building and installing to protect
HAMMER THROW GAME 29  Led into a throwaway
RACE TRACK GAME 36 Place yer bets here
DRUNKEN SAILOR PUZZLE 46 Can you solve It — sober?
SYSTEM 68 — CUTS CARD 61 Getting a bit teped
NEWS
NEWS DIGEST 11 Electronics news travels fast here
DATASHEET 53 A new family of bi-fet op-amps
AUDIOPHILE 70 Class € sprays and a super-fi cassette
MICROFILE 74 The MPU mans news pages
ELECTRONICS TOMORROW 77  Games for soft tellys!

INFORMATION

WANT TOWORK FORETI?> 14  Two jobs — one here ane down under
ETI PRINTS 15 You asked 1t — and now you ve gotit
SUBSCRIPTIONS 39  Give yourself a treat!
NEXT MONTHS ETI 44  Preview of February ETI
ELECTRONICS TOMORROW 48  Our best special yet — got yours?
SPECIALS 52  All our wares on display
ETICLOCK 55  Time to keep ime
TECHNICAL BOOK SERVICE  §4  Books from ETI
PANEL TRANSFERS 75  Finish it off professionally

EDITORIAL AND. ADVERT:SEMENT DFF!CE

Halvof w qushead
P Hon Harris BSe .
S ) Gary Eva

-, Diego Ringén" v
Bronda GoodWm
Jfim Perry
Ton\‘ Alsmn, John Koblanski
Paul Edwards
. Sandra Cassar
Margaret Hewitt
- David Lake (Manager) Kim Hatnfin, Tim Salmar .
- Mark-Strathern (Manageri Tom N -

Techmca! Drawmgs
Subscnpttons
Administration
Reader Services
d o

Argus Distribution Ltd, {8itish Istes}
‘Gordon & Gotch Lid {overseas}
QB Limsted, Cotchests

PRINTED 8Y

Elactrones Todav

International is normally publisned on the first Friday of ihé month prior ta the

COPYRIGHT Al material s subject to world wide Copynght protection. Al reasonable care s taken i the preparation of the magazine 10 ensure
accuracy but ET} cannot be held resoonsibie for it fegally. Where errors do occur a correction will be published as soon as possible afterwards




MINIATU

PANEL
METERS

4" RANGE
Sz 175 3T x T
alu o Prica
ous 1302 £575
G100UA 1303 €575
0500UA 304  £5.75
O-1mA 5175
050V 1306 £575
2" RANGI
Suze 237 x 197 x 114"
alue. No Price
S0UA 1307 £4.50
Q100U 1308 €450
O500UA 1303 £4.5
TMA £a'50
050V 1311 €450
RZP TYPE
Size 42x4230mm
lue L Prica
0B50UA 1313 e4.95
01na €295
o 0 Pric
oiMA 1318 £3.80
05000 13 3.80

RE
BALANCE/TUNING
METER

NEWNES TECHNICAL BOOKS

Wo 229 BEGINNERS { No 238 TRANSISTOR
GUIDE TO POCKET BOOK
ELECTRONICS PRICEL3 90t
PRICE £2 26¢
No 230 BEGINNERS 110 THYRISTOR
IDE TO PROJECTS USING

TELEVISION SCRS & TRIACS
PRICEL2 254 PRICE£?2 50%
No 231 BEGINNZRS
oo
e DIGITALIC PROJECTS
FOR THE HOME
No 233 BEGINNERS CONSTRUCTOR
GUIDE TO PRICEE2 251
FADIO
PRICE:2 251
110 OPERATIONAL
No 231 BEGIUNERS | AMPLIFIER PROJECTS
L FOR THE HOME
ELEVISION
L = CONSTRUCTOR
PRICEL2 50t
No 235 ELEC” RONIC
GRAMS
PRICEL1 80~ ELECTAONICS
y POCKET BOOK
No 236 ELECTRONIC 3
COMPONENTS LeERE 6N}
PRICE: 1 801 o 239
Ne 237 PRINTED 30 PHOTOELECTRIC
CIRCUIT ASSEMBLY { CIRCUITS & SYSTEMS
PRICEZ1 BOF PAICES1 80}

1550
Vu

o
1321

METER
Size 40x40x29rm
Sens iy 130UA

Sensiviy
10070 100MA
o Frica
1318 €195
BALANCE/TUNING
Semsiiary
100/6.100UA
o prica
1319 £200

MIN. LEVEL METER
e 23x22¢26mm
Sensiny 20004

pri
€195

Price
£2.00

THYRISTORS

MINI-
MULTI-
METER

Sy 7000 ghms
VoLTs 010

0
oc_ vous 010

50, 250
50, 250

BCCURRENT O 1 100ma

00 e 800

Ressiarce 01
* price

1332 595
AVDEL BOND

SOLVE THOSE STICKY.
PROBLEMS.
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ORDERING

Please word your orders exacily as prined,
not forgetting to include our part number

V.A.T.

Add 12%% to prices marked® Add 8% to
others excepting those markec  These are

UR PRICE ONLY 75p

P&P

e nd Pickn g 250 unes

Shmas T oder

I-PANK

Dept. E.T.1., P.O. BOX 6, WARE, HERTS

18 BALDOCK ST.. WARE

HERTS.
OPEN 9 to 5.30 MON /SAT
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High quallly modules for stereo, mono and
other audio equipment.

e S

: b0

PUSH-BUTTCN

STEREQ

‘e}

,&

OUR PRICE ONL'

£2045

The 450 Tuner provides instant program selection at the touch
of a button ensuning accurate twning of 4 pre-selectea stations
any of which may be aitered as often as you choose by simply
changing the settings of the pre-set contro s

e i your existing audho equipment or with the BLKITS,
STEREQ 3 Kitetc Alternatively the P512 can’

FET Input Stage
VARI-CAP digde wning
Swatched AF

Mult turn pre-sets

* LED Stereo Indiator

e

Typical Specification.
Sensitivity 3u volts

tereo separstion 30db
Supply required 20-30v at
90 Ma m:

52 Uag 1 no sumal e supply 5 avalabls together it the
Teansformer T53

[he'sasofalstopred fulyiouiifiesiad anclalonedBTielols
easily nstalled using the simple nstructions sopplie:

STEREO PRE-AMPLIFIER

_7 Feguerey posione - 148 20m:
A top quality stereo pre-amplifier  Z0KHz Sensitity of upu;

and knobs 1 Kit of parts to include 4

PRICE £35 00 plus 85p postag=
TEAK 60 AUDIO KIT:
Comprising Teak veneered ey
sire 16%x1 1" x3%" oth

ports include st chasars
heatsink and front pane
bracket plus back par !
and spp opriate sock
ect KIT PRICE €13 25
plus 850 S
postage

replating our ALZ
meles 1 el or secord plavers tape v
mps. cassete and carlridge players
vlabic comprisng a e
T538 al

SPEC\F\CATION
® Duiput Prwnr 10w
T RMS.

® Suppty 2210 32 s
@ Luad Inpedane 8 10 @ ol lnpedance S
otms

@ sonsity Sy fa fuh
ap,

® Frsquensy fasponss
26K - 26b

. ONLY £3. 65 o G 35 ¢« v

FM TUNER

Fitted with Phase Lock-loop Decoder

P e e T TS T 00K onme
pusi burton sclector swich pro 50K ahme
ves 5 choce of inpuis togelher S MY anv o
ot e, realty Soeie s for 0 B
e
oy 108 rom 30Kz 10
Somey TH e w20
MK 80 8UDIO KIT Comprsing o ‘
2% Ale0s T SeiEe i Dmensions
BTME0 1 % PAI00 T Ham pan S5 © B9«
onsoff swich nean  ndicator 10w R.M.S. AUDIO
storeo_headphone  sockets  plus
instructon_bookler COMPLETE AMPLIFIER MODULE

The ALIOA = o high qualty ausio ampifer module
ojels0RThelerssily[c((neTsesan
orders stereo
A power supply 15
together with a uansforme:
o for stereo the pre-amp PA12

@ Tt
s Tyialy

® Ma Wt Suk Temp
we

Enjoy the quality of a magnetc cartndge with
o eustng ceramc equipment using the new

MP A 30. a high qualiy pre-ampither snabling
magnetic cartndges to be used where faciliies
Exist for the use of ceramic cantridges only

—

it 15 provded with a standard OIN
input socket for ease of connection
Full instructions supphe

POSTAGE &
PACKING

Postage & Packing add
28p unliss otherwiso
shown Ad d ex

ai

COMPLETE AUDID
CHASSIS ..

747 WATTS
R M.S.

Pardsp

EIB N

Sterco 30 camprises @ complet stereo
e i, aowar amphiers and power supply. Ths
with Griy (e adddion of a transformer or overaind wil
produce a high qualily audio unit surable for use with a
© Mg quality ceramic pick-up.
stereo tuner stere
capsble of producing really {15t class results this unit is
supolied with fu | mst-uctions. black front panel knobs,
man swich fuse and fuse holder and unversal
i 3¢kt eraing | 10 ba ieialod i 3 recora
plinth cabinets of yaur own construghion or the cabinet
avaiable iceal for the beginner or the advanced
Construcior w.ho requires HI-Fi per

minimum of instalizion dithiculty (car be mstalled 10 30
mins}

TRANSFORMER £3 25 plus 50p p&p
TEAK CASE £5.45 plus 70p p &

" NEW PA1Z Steres.

E [ 60 25 Watts (RMS)

* Max Heat Sink temp 90C quency response
20Hz o 100K Hz « Distortion better than 0.1 af 1KHz +
Supply voltage 1550y
gn Improverients * Load — 3,4,8, or 16 ohms *
Slgnal 10 noise ratio 80db x Overall size 63mm 105mm.
3mm.

£4.35

hrvenauv cesigned 10 5 steict spestcalion Oniy e

o omoumnis s G v e st
Yo Sstele crcunty mearporated i hs
B et s horss Savare ] ass evc A

entusiast

P
ermal Feedback # Latest |’

Pre-Am
pletely redongned
for e with

ALson ampit
Modules. Featurs ot valume:
e en anaTremls conmrals. Com

with tope e

£6.70

g
input Sensitivity 300mY Supply
4V smA. Size 155mm

Stahilised Power Supply Type SPM80

SPMBO 15 especially designed 16 power 2 of the ALEG Amplitiers
wp to 15 welts {R M S ) per channel simultaneously W th the
add ton of the Mans Transformer BMT80, the unit will provide
outpatsctupto 1 SAat 35V, Size 63mm 105mm 30mm
Incorporating short circuit protection

Transformer BMTB0

£5 40, + 86p postage
b o ! sHoP

Input voltage 15-20v A C Output voltage 22-30v D €
Output current 800 mA Max Size 60mm x 43mm x 26mm
Transformer T538 £3.20

I-PAK

I8 BALDOCK ST, WARE HERTS

Power supply for AL30A,
PA12, SAG50, etc

OUR PRICE

£1.30

DEPT. ETI t
P.0.BOX 6
WARE
HERTS.

PS12

. X AT OPEN 9to 5 30 Mon. / Sat



Education, Training,
Deveiopment, In-
circuit testing,

iSCRUMPI is good for you'an

LEDS s Bus & Fag s

I'm the new {and larger} s

I'm SCRUMPI 1,

SCRUMPI 2 Play with me‘.,» ¢ 11 | the lowest cost MPU
my PROMconduct my e | > & wg SC/MP kn available!

buses, ewes my extra* viebr i MPU Chips o PE Autgg for review
RAM A

by
o 250
- .

-

ey o
R dvtes
SC/NP2— a/ Address & Data
% Basses for
? - Expansion
- ¢ PRICES f®

Erla5iz
boie RAM

NATIONAL

e s SCRUMPY1 46 30
~T2% fepr o SCRUMP 28 55.56
SCRUMPI 2F 69 44J

8% VAT Excluded,

Gomeo,

A1 companent & sockers nciaded v Base Kot except e marced (Rl tori 1

(i}
We also stock:
ETI. System68 MPU kits VDU kits, Case kit
Comprehensive selection of Hardware & Soft~ ; Liton, Litronix, Mostek

ware support Digital clock chips, kits, displays
Please send SAE for our catalogue | SMC. Vero.

Products from

Fairchild, General Instruments, | BYL”DD D ELECTRONICS

Motorola, National Semi.

| 68 Ebberns Road, Tel. 0442-62757
Hemel Hempstead, HP3 SQRP

CLOCK CHIPS & KITS

SPECIAL FEATURES ECHIP  £KIT

Ag508 7 #2q + BCD RESCT 2680 853 12.50
MM5311 7 seg + B 426  8.00
MM5312 7 sag + acp 4 DIGIT ONLY 5.65
MM5313 7 seg + BCD 650
MMB314 7 sag~ BASIC cLoc 426 7.00
MM5315 7 seg + BCD RESET feno 650
MM5316 Non-mps ALARM 750
MM5318 7 5eg 1 5CD External g select 493 800
MM5371 ALARM 12113
MM5378 CAR Clock Crys!al control LED 986 1400
MME379 CAR Clok Crystai control Gas discharge 9.86
MK5025 ALARM SNOOZE 560 900
MK50395 UP DOWN Counter — 6 Decade. 1210 151
MKS0396 UP DOWN Counter — HHMMSS 1210 1510
ter — MMS! 12110 1510
FCM7001 ALARM SNZ CALENDAR 7 seg 9.00 1250
FCM7002 ALARM SNZ CALENDAR, BC 9.
CT7003 ALARM SNZ CALENDAR Gas discharge 9.00
FCM7004 ALARM SNZ CALENDAR 7 seg 900 1250
AYE 1202 7 seg 4 digt 4.76
AY5 1230 7 seg ON and OFF ALARM 525 TBA

All abave clack kits include clock PC board clock chip. sockst and CA3081
driver IC MH15378 also includes crystal and trimmers. When ordering kit
pleass use prefix MHI. e g. MH! 5309

DISPLAYS

DL707. 704, 701 0.3 Lo cless 2 product
DL707E

DL727. 728 721 05" 2 dvg» 0.85
DL727E (2 dg) 200
DL747,750. 746067 282 DL 180
MHI DISFLAY KITS
maz0: el MHI707E/4 4.30
MHI74 1100 MiorE/ 5.70
Mi797/4 0 57 970 MHIT27E/4 5
MHI727/6 1380 MHIZZ7E 6 7.20
MHI747/4.0 6 1140 MHI727E/4 72

MHI747/6 1730 MHI?Z47E/6 990
Any one or twa of the above MH! dispiay kits will irterface directly with any.
of the MHI clock kits

SOCKETS
24 28 or 40 pin

CASES (with perspex scrse")
a .
Soldercon strip skis 50 pins 0.30

VERQ 1 8" x 514 x 3.
VERO 2 8 %3k 3ur 300

BITS & BYTES

74C00 Quad NAND M2T02:2 1Kx1 RAM 211
74C04 Hex Inverter 038 Mma1122 256k AAM 308
74C10 Triple NAND 025 MM70C920 256x CMOS, Han
74C42 BCD Decoder 095
74€157 Quad Selectar 225 XX2114 1K«4 RAM

163 4 bit counier 115 MM17020 256x8 EPROM 1%
74C164 PISO register 115 MM52040 512x8 EPROM 10.95
74C185 SIPO register 115 MM2/08Q 1024x8 EPROM
74C173 35 Quad latch 095 115
7415139 Dual 2 4 Dex 150  EPROM prices for blank devices
DMB0G5 38 Hex buffer 1.75  ER3401 1024 x 4 EAROM 28.85

18096 nv 8095 175 MMB307AA Baud Rate Gen 12.68
DMBTLS95 3S Gbobull 145 MMSI03 AY.5.1013) UART 6,34
21217906 Inv 95 145 Xl for 5307
DME1LS97 3§ 4~ 4 buffer 145 DMB578 Char Gen
DM81LSys Inv 97 145 oth CAB & BWF avai y

CLOCK MODULES
LTBO1 Alarm Clock Madule sim lar to MA1G02 5.
MTX1001 Transformer ©.90

OLDE CLOCKS
In kit form or bult these clocks are based on designs hundreds of years old
Waod stone and iron are used 1o reproduce authentic * olde worlde  wall
clocks n full deta| The kits contam all you need nciuding glue. sorews,
etc and very comprehensive mnsructions Stones for weights are excluded,
For coloured brochure please send 15p stamps

PAYMENT TERMS
Cash with order Access Barclaycard {simply guote your number) Credit
faciinies to accredited account holders 15« n ndling charge on gaods
ordered and paid for men cancelled by custom
All prices exclude 8% VAT PLEASE SEND 90p POST AND PACKING

BvtiooD
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BYWOOD FLECTRONICS
6R Etiberns Road

Heme) Hempstead
Hens MP3 9QAC
Te) 0447 62757




GREENWELD

443 Millbrook Read Southampton
S01 OHX  Tel(D703) 772501

TRANSISTORS

BUY A COMPLETE
RANGEOF & =
COMPONENTS AND &5 =
THESE PACKS WILL N
&
SEREACE £
— B
BSE AN B =

J’fww‘ o A e

SRR S
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BULK OFFERS
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e me S o e
51‘33 "\ "S"T" Ly e

SIRENS

K022 i s o 861 st

i w:,‘,,u,,m_ vt asE o

2 5monlhel running

- Instant all-weather starting
Sontinual peak performance
Langer coll/battery/plug ite
Improved acceleration/fop speeds
Optimum fuel consumption

OPTIONAL EXTRAS

CALLERS WELGOME

Improve performance &economy NOW

1977/8 CATALOGUE
48 BIG pages packed with over 4 DOO items many
of them ilustrated Discount vouchers worth 50p.
o8 308 + 159 post

S % ;; 3
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ELECTRONICS LTD

HF 7948 FRONT END F1 2848
IF AMP AND DECODER

£1312
Inc VAT pep

rEcchAL cranactemstics

annce. 3500 3 4
Frequency ranges 87 510 104 Mieor to 108
Mz Sensituy © 9V 2648 sgnal o nase
ratio *75 ks dewanon_Intermadulatis
5008 Imsga raecu: 8 Turung voltoge
05211y ol gain Intsrmeciats
neguency 10 7 MAz Pawee supply valtage
VSV power co o
Dimansions 104 50

TECHNOLOOY

THE MOST
COMPREHENSIVE RANGE
OF TUNER MODULES
EVER DISPLAYED

ALS 1500
STABILISED POWER SUPPLY

£2.53

Inc VAT PaP
TECHNICAL CHARACTERISTICS:
Qup slage

Diminsizne

la16d Thegugh holes Dual gata effsci
Vansetors Sivered cois

Epaxy printed cwrcurt basrd Monol thic
ntegrated e ceramic hier

Doutts sced epo crcut v Moronme
e ated crcut

OPTOELECTRONIC OPTIONS

€13

(LLUMINATED POINTER

Stavon bnder

LED VU-METER
Stovon sirengih ingreator

€8.77
Inc VAT Pap
TOUCH CONTROL
PRE-SELECTION UNIT

LED ehannel ndbestan

£2274
Inc VAT Pap

FREQUENCY METER
Dl dglo ofecenes
St ireauer

€a.35
e VAT pae
NUMERICAL DISPLAY

Pre salctea channel mumbar

CROSSLAND HOUSE -
Telephone (0227) 63218

NACKINGTON - CANTERBURY - KENT

Telex 965780

ELECTRONICS TODAY INTERNATIONAL - JANUARY 1978



A NEW SUPER DRILL from

PRECISION PETITE

P2 Dnll £16 50 59 86
52 51and €18 50 0p 1055

oo poplar 11
#iD,

o0
7 Stana 513

or Tl dorae

o form e

ELECTRONICS TODAY INTERNATIONAL — JANLARY 19 #

WIREI.ESS TIM

I Ty .A\\I»gue ore FORD ol i
Flizrs etc o ol sets @ revined prec
AL e mickaphons et Shecin ot e €

DETECKNOWLEDGEY

Matal locator prineplas nd prctse, nlucing som
nformatan manulacrers of £100% detestors wauld

her you

0 czeh
00 VCO mrial Tocator bused on ihe P
ekt o, ok ndy w0 1

owedaey £34 25 1 po and VAT a
st o M e i el e “'.‘ZSTWT"&& nqi‘;w}(

TS

et ot 1 sl s e o s o
ol s snd mdctors s 1 105k

e 016

e Cattogue 4op
T 4 S Al Ccnens i
e 233 € 0 premies

e of he facts snd

amblt wrernariona. €l

| Homber 2 Gresham Rasd Buantwond Esex CWIA KN
hrinietiny coze

(e s o ont, 200 vards toey Srentagor ES

e e coris oty

9




THE

METAC etac
DIGITAL BARGAINS
CLOCKS Q g et

pregc) | IR i
| P 1) /

oo aruivons S 105 87 cpen MO o Seee 4
st o 1o PCB  c5apt cmponents Alpha D1 Day, M
e B A o Caenane
i medneter g oo Superty meral s line cse witn marcng
o Hiseeler

i

ervar o s REBACK HITER
WATCH THE LGD QUARTZ
6 DIGIT ELECTRONIC TIMEPIECE £14.80 « CHRONDGRAPH
FOR LOUNGE OR OFFICE Sl GRUEN

DRESS
= WATCH
R tor than

special occasion

LED DIGITAL ALARM GLOGK  £14.80 = o R

gt - ea9.50
@\“ METAL LOCATOR KIT

BRITAIN'S Top SELLING DIGITAL. ALARM || . ot ooy £12.68
LOCK || 7o eeman sarh o1 g
TV GAMES

4 Gome vlack and whiie

3 Goma colaur

§ Samauicird e win
o colour vt

Model 123
COMPLETE CLOCK

£13.43

€507 vaT

Quane Crystal comoled
e e apar

= e supr pls cone S ol quiraneed and are
s prdkedh st

e Caromars et cluce 909 P4

£19.50

woRtHanTE SN e o SARAARIAR RN

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978




9 =2 cooa

 muaome the tund e 1S ompamy 10 open
hm\ ram gacilmes e pre o
¢

o Landon i new preict o

ate undiring T tengin
G o ham € ot R s of S I 5 sl v

news digest

gl th oty e, he chowsonn <l e spourld
Vi debEssomes winch maght not b avaabl <l herd

rsprents e cadslon a1 prten 10 ectie Technoio
g e e GANY ind cn he dystud
e optm fram my- brand ot Lpy Dy the e w30

G Sumpic ot en s Tl

e v Lt e Lo 16 deri
e e ook of 11 1 more detit «sewhese 1o thes sue!
Anis Sales and Scriee Brmnsaick Conre Blopmshurs | andon
Wi

= toof in.orparates Lot apertures.
Dlfel T 4 <ommon cutting

Blade wilich provide  pcrturc
P ter islation

rough (e

e oo

W ing aperiied o

cale wirpper Bac heen miro- i i
S by AET Erumenng e wiipy
Compamy undur e mod] e el apersure lou~
ey CORX Y Smpk find L0t irauen T Gt
prescure sores sccurute s Furiher el mey b b
ing ol lton “Wiciommim et rom A8 rom'cine
s ol bl Compiny

Canions nd e
A e T S Road "o, e

o~
ELECTRONICS 100AY INTERNATIONAL - JANUARY 1978

mnmnv\
BB A o o

Luscur lgwtmnies st it 1 1€ lamid that 1 PFS ttery

dined 3 B et DUV vl L e montne®
PR ad eyl 0Pl peration o ol i

en mitere hwe e braton 1 %01 by an

feeyt R Bty 0 on biard (30t preset wh

p 19 Moy U ran mest imdated by

e o s e e " e

v 1969 m3) G Progammabic L du

g ot rom vl o mpetines

(e 3 Than 10 ot encs

@ o posarar o natlibe
Var ectmames 1ot
on 13 Sadule Hose

Foex CM12

)
AR ORI

"




Jointhe Digital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephonos,

talovinon, automotive instrumentation . . -
oot e  clmes o s sll o courst s 11 184 and

O
i e b S e
saancing o o dene i osaran o s nd com

Desgn of Danal Systems £ 7 1 0

sl 89narn t
T phaneaie

YaT er0 e

i avsals — & orecomenary o s5ming 0 5 o

awisdge swcept Smpe arhme

Flgtops na pegmiers SazionPar

e —

on cach pew piece o
Broceeaing i s e

NEW fram Cambmdge Loorm pres
T ALSOAI T WAITER S GUIDE
e deangn and layaut vialfor compating
Taining wallcharts etc

pios 455
Pap

T e ye—
s B o St N gt Coms
oo ey o 13

Comenano
ooyt G 0a Ragd B

e etmng et s Unt 15 1
v Lo 5 1ot M Car
Pt S o B o e 128 00 g

s of 0 s Compute Log ¢ and Eecromes 3t £5 50
.m oap s

ot s 2 £12 00 s p e v
o e Ao e+ G w £ e 5500 00

[ERp——.

[}
1
|
|
|
a1 |
|
I
|
I

Nenee st amp— v 0 IRLEROST o3 e anvnona |
e

o finst Commadare TV game 15 id 1V 3000H und can bo

i By 0 e lyert” The s o games v it
Loatnait e o plaw
T (v o fous pvera.
Saqush  (Solanr hwn plavers,

Tunet Shoating
Othur Featues
Siomms shows the scor elter cvery pomt and thisx

vans sdptar n provded mchidc

e o ond o e ol he bt s
inuluded The TV 3000H 1t oo red by —yeur yuaranice
L 3 RRE o1 136 95 (m;mdmg.";A[\' g
PRty v
Gnciiing Commodore. e im0k Led
35" 08 Rons Stoun Hork SLT 558

2dra aas

v (as1t)

Posve nica Red tn

ory st fres
T i ity i
on wwil zome 3 ncies hove
rown vl e ites
v . up (o 4 distanie of

& i s foc the deviee

itanger no 3
"

R e v o 1or B ¥

A e creint board dusaannd o the oy oMt tor b bocn

il Voro [locromes 1 umitcl deopn ed s ~0 Vet
Qua

s desenomaleratcon wus o rduce i crenoml
ourd e o wevprine e, bt Ll
e prbrgponi et i br
e ooat ki 4 1 b offh coaper et
R pachad i e bourd Ut i e 14 0c 16 i€
e gm th board, which measuzes 147 mau
10044C and 1t b
o e o o £ 90" Shse L
o T B et i e Clindiar s
Vol Hampshure 0% 3

FLECTRONILS TODAY INTERNATIONAL — JANUARY 1978"




lurorc ir e . oa.. oo
A1l s s g £479 i for e 1l
Soclopmunt ot el 105 Urupean Commume aons
SRy ot o he Eure o Spa A e

S e Tally anesiond | nenan 7ol sareie

TWiraffic The firt ECS sall b placed 1 410 stlionry orbal

i 1981 by the European Anam. lches and 1 15 pl

St s should bl & i o, e then ind
50 The' i il b e ran the Lastonal i

Kourew i [rinch G T ke Siddeley Dy
i N G e B

RSeANo)
L e st Coumncd n s Vi b ok
3 et

e Lot siab o s sond and i prics
e cmpnn it T WS dard e ockang an o
57 e A sl b s et
S, TR ek T mikis 1 ey b ful adion o the
i

WAL rrons 33C i Kud Wattond Tt

OVIES TODAY INTERNATIONAL — JANUARY 1978

The €15, 15 15 2 unique Power Amplifier providing
Steren 15 watts per channel or 30 watts Mono and
Can be used with any car racho «tape und It 1s simply
wired in senes wiih the existing speaking leads and in
comjunction with our speakers §15 produces a
system of incredible performance
A novel feature is that the amphifier 1s automatically
Switched on or off by sensing the power i of the
rado/iape unic here allevating e nasd for an
on oft s
T amatior s ssied o an agral Peatsnk o s
terminatad w connectors making mstallaton a
very easy process
The §15 has been specialy designid for car use and
produces perlormance equal to domesiic speakers yet
retaining hugh power hardiing and compact size
c1s/15
75 watis per chonnel nfo 40
Ditoron 0 2% at 1kHzt 15 wats

requency Response SOH: 30K
mpm Impedance 80 nomins!

nput Sensmvuy 2ol RIS for 15 warts output

s
Gper and Short Coears Protcton

e
%" Arr Suspension

2" Active Tweeter

2002 Ceramiz Magnet

15watis R M S Handing

50Hz 15kHz Frequency Response

Q) impedance

S15 Price per pair €17 74 + £2 21 VAT P&P free

TWO YEARS GUARANTEE ON ALL OF OUR

Please supply
Total Purchase Pace

Ienctose cheque =] Postal Order — Money Order [}
Please debit my Access Accoint [, Barclaycard
Account [

Accaunt Number

Name & Adaress

Signature
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digest....

wiracs ol
A new edition of ETI starts this month — Elrad o
Germany The name Elvad iself means nothing and 15
aimaly an amalgamation of electronics and radio 1t s
being published by Heinz Herse in Hanover and 1s edited
by Udo Wittig shown with pipe i the photograph
examining 2 publicity leaflet with the advertising and
production managers

Seprant. .

Follawing German tradinon the frst ssue s rumb
sred zerd and given aw: e out in November
21 the from: Cower i shown o e Iof

1015 g 50 we are serous about seek ng aspheas
w 3 young sersan — protatly under 25 —

15 510 201 lepent than for 2 ourralist o fearn elec ronics
P work 5 extremely varied Du1 muk 1 of the work is preparing
ne work ot < the na gz e some seding 15 also
~oved Farmal Cudhficar ong n eleciioncs aie not
o 1 a5 nterest n hi |
Init ally fhe st ecatul appucan o | woik on the Briush
e Tor iuaion and wark pxpene co Kirer sl shciony
Ta perad he successiu apphcan il go to Sydney 115 3
e s & st 5 3 i 20 it 1o Enghoh
Ay doted i o n Anglo ok s Salancs m
Alstva'aars o 6 i y Pughes 1nan those preval 1 1n the.
K

Far ~c n pos tians 3ply_ 8 e ing 10 Halver Muorsnead

£ ETIMagaane 2577 Oxiora Streer Londo+ W 1R
TRF _irg ot of 1t g1 on kncwledge pxperionce qge
- %A an oy other re s 1t furn licatins
S euw La s o s0am 28 pussable Intervsas wl b held

L noct wmsarly Jan 1y

ETIPRINTS

Yes folks it s you the readars at home whose

vote really counts [we mean thal most sincerely}

your vote 15 that ETIPRINTS should become &
teaders sen

new method of PCB
production o regular ET! feature

incase you have missed outon ETIPRINTS thus
far they are a complete PCB patlern alreadly 1o rub
down in seconds The patierns are produced from
our ongmal srtwerk 5o that the results they pro-
duce are nice an

We think that ETIPRINTS are such a good idea
inat e have st thesysiem (Patontnumoers
1445171 and 134517

Gt owane oy E1IPRINT aveiable s been
001 but this month we publish twa further sheets
002 003 leatunng projects fom s o st
month s ssue

Detais of ‘Srdenng the ETIPRINTS are shown
be

Lav duwn the £1IPRINT and rub o1 er with @ sof peneil
ransferrcd 10 the hoard Peet off the

Framsfirned 1) tou
Fepan kit o tho sheet 1o cormec] om

ORDER TODAY

Send cheque or P O {payabie to ETI Magazine) to -
ETIPRINT 001

ETI MAGAZINE,

25127 OXFORD STREET, LONDON. W | R. 1RF

Please indicate clearly the ETI PRINTS you
require Those avalable at present are

001 Wt e o stees cloc baurd 4 ono

amgande o Nov 77l Tne spd ek

ree epanmel o "and the cheal e
momezer from Oct 77

002 i ot s e o i ace sk
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HOUSE ALARM

IN these days of increasing crime and vandalism an alarm system for the home can
add greatly to ones peace of mind. To be effective however. not only must the
alarm circuitry he well designed, it must also be correctly installed. This article

describes a sophisticated alarm syslem and how best to commission it.

OUR MARCH ISSUE st yearcared s fsarure gomg
under the tileBurglar Proof Your Hor
Goalt i the vants methods by which hovsenblders

3 few minutes
and the mstallauon of burglar alarms The feature da
ot however mclude any circuds of suitable alarm
systems

Siace last March we ave had & number of rsquests
to design an alarm sunable for domestic
business use and o5 a resul e developed 5 design
we prasent here

/e cannot emphasize encugh though that any

alarm system — no ow sophisucated — Gan
only be of use 1l 115 installed correctly Further the
installation of an alarm should only be considered as

tof a genaral awareness of the need for greater
attention to be paid to secunity For this reason before
geing on 1o describa the alarm n detad we shall deal
waith domestic security in general the mstallation of
slarms and how the specification of our alarm evolved

How They Get tn

Nearly 30% of all burglanes are commutied By sves
entenng via unlocked doors o windows A furt
24 commied v forced door locks e about
ine game percentage ua osced wi
eatly four out of e porental freskuns can be
suoaed oy instailing adequate door and winda:
locking mechanisms
eadlatch locks on ol external doors These
rom the nside
— sothateven i  thiel enters via & window e cannot
remove any farge items as the doors reman locked and
few tueves will risk passing out items througl
window
Do have locks fitted by an expenenced locksmith,
e expenence in this field — and do not
man —itis not
unknown for such people to retain a duplicate key
sult 2 secunty expert about windaw locking
devices Innumerable types are avalable for metal
wood famad and sash windows A burglar might oreal
51255 bt fow w10k e thICUGH P it
frame wih broken glass n
uvans outined sbove wil reduco your
chances of bema burgled by about 50%
Femaming SO% tan 6 reduced 1o imost 1010 by
staling 2 good burglar alarm The emphaois must b
jood 3 poor alarm may o off erratcally
orworse ot ol

15

Sensors
For mos( premises it s necessary to mstail sensars to
protect front and rear doors. windows and garage
entrances
ced entries are made 1hrough the walls o
o0t or ey occagonslly w th floar Aliough are
such forced entries may agamst by placing
sensors in a strategic passage or area through which
any intruder i bkely to
s 3n o relable switching device for
alarm installations s the magnetic reed swiich This
Consists of 2 pair of farromagneuc contacts i 3 small
hermencally sealed glass enclasure The switch
Gantacts are cantievered from the ands of the glass
tuba and overlap shgitly ot the centre with a small ai
gap between
magne is brought near the reed switch the
ssctng orces neresse on ovarcoms th sulness of
fesds bringing ther nfo contact Whern
et s fomved the cortecis span- Tne ramve
G for pull 1 o5t o Toraren o & varentie
s of doors and windows will

tehes purchased for lg instllaons
X e Speciicaly intonded
Purpose — tandord recd swnthos wll o

Nlomy prcfessnal securty companics el reed
swiches and magnets encased in plasuc mouldings
Whilst these are naat and simple
canceal both resd and magnet within the framework of
the door or window 10 be protecter

10 Figs 3 and 4 we shaw st wo of the vanous
mBthods of fixing the reeds and magrets nate that the
magnet is 1o be litted to the moving part of any daor or
window

Window glass may be protected by glueing on a

of aluminium foi tape (or using 4 self adhesive

type of fou) The foll 15 quite thin and breaks 1 the glass
15 fractured Foil wil deter all but the most determined
af burglar Atter all why nsk beng caught when next
door does not sesm to be protected by an alarm

o,
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Maniputate door lacks
by jemmy or pressure 24 4%
Open doors by duphcate keys 8 3%

Entry through unlocked doors and wind

Fig 2

This sketch shows how crimnals generally
enter a house Note the very high percentage
of entries made via doors and windows found
uniocked.

Vibration sensors may be used to protect large areas
of glass but these are prone to false tnggering during
thunderstorms etc
Many other types of intruder sensing devices may also
be included in the system Pressure mats for example
can be placed under carpets In strategic passageways
— or even under the door mat. The mats contain a
large number of normally open contacts some of which
will be closed when the mat s trodden on The system
can also include more sophisticated intruder detectors
such as infra-red type sensors

The intruder alarm itself should be reasonably
accessible to people entering and leaving the premises
wviaa silententry door but will hidden from the sight
of an intruder The alarm s output stage should be a
relay which latches when an alarm signal 1s received

Warning Devices

For household use a good quality 12 Volt bell should
prove an adequate warning device Being mechanically
resinant, bells have a very high conversion efficiency

Fig 3 Set the reed switch nto the window frame and
the magnet nto the moving part

AU
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fows 29 2%

Force door by

Roof, wall & Floor entry
Jemmy or pressure 0.3%
o 11.6%

Remove lonvres 2 1%

Force windows

by jemmy or

pressure 24 4%
/

Break glass in window and
aperate catch
63%

in fact, the average bell draws less than 500 mA at
12V yet can be heard several hundred metres away

Good sirens can be heard weli over a few kifometres
away but they draw a lott of current and cost more
than a good bell Small cheap sirens cannot be
recommended

if at all posstbie, householders should make mutual
arrangements with neighbours to contact the police if
the alarm 1s heard Similar arrangements should also be
made so that neighbours can switch off the alarm when
the police arnve

An alarm which resets after a period of time
silencing the bell or siren, 1s a useful device that will be
much appreciated by the neighbours Care must be
taken to ensure however that the alarm when triggered
and reset still provides some measure of protection to
the property

Whatever the warning device chosen, it should be
mounted unobtrusively high up in an inaccessible
place The leads to the device should be of an adequate
gauge to avoid any voltage drop associated with a long

Fig. 4. To protect a door set the reed
switch intG the architrave
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Fig 5 Circust diagram of the A board

run. The wires should be concealed from view.

We strongly recommend that a seperate 12 Vbattery
be used in any burglar alarm This should be checked
at regular intervals to ensure 1t s still in good condition
and should be replaced as a matter of course when 1t
has been n service for a period of one year

Alarm Unit
The specification of our alarm unitis shown in Table 1
From this one can see that the alarm has seven
normally closed’ circuits (A2-AB) plus a silent entry
circuit {A1) which aflows about 30 seconds on entry to
turn the alarm off This feature also gives 2 30 second
delay between turning the alarm on and the sensors
being armed, this allows time to leave the house

It 1 possible 10 connect two or more alarm switches
In series for each external circuit but if so doing ensure
that any such series-connected switches are grouped
together

The reason for providing a number of seperate alarm
circurts 1s to do with the problems involved with
resetting a triggered alarm mentoned above Most
alarms work on a system where all the windows and
doors have normally closed reed switches all wired in
senes 0 that opening any one breaks the loop and sets
the alarm off The alarm then rings for ten minutes and

18
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UNLIKE SOME AL ARMS that use a single
sensing loop with all the switches wired
sertes, this design features a number of
different alarm groups Fhese are broken
down Into two groups designed for
normally closed (N C) switches —
Perimeter Group (mputs A-B) and
Internal Groap Gnputs B -B,m) — together
with one group for pormally open (N/0)
“witches (nputs o 4,)

The inputs to each of the cireuits
described above have their own imput
creuitry

PERIMETER CIRCUIT

The normally closed sensors associated
with the permeter Ccuil (NPULS 10 A A )
are connected to the creuitry around IC

and IC

These ICs ate Quad NOR gates which,
tis application arc configures as inverters
The sensors are connected to the mpats of
these gates via the resistors R oR . With
the sensor switch closed the output of the
associated IC wall be high If the switch 1s
opened the output will go low as the mputs
1o the gates are then tied high via resistors
R-R. R, 15 mncluded to ensure that the
inputs 1o the CMOS ICs are terminated
under all conditions The capacitors C -C,,
together with the resistors R 7R - p1oyide
a filter to ensure that transients on the
\nput lines do not trigger the alatm

In each output of 1C and IC, there 15 &
LED which 15 connected to the Secunty
Check Button (PB ). Upon operation of this
button power is supphed (o the LEDs which
ylt ightaf the IC thev are connected to has
a low output, 1e the nput s triggered The
dindes 1n series with the LEDs are
necessary because of the tow reverse
voltage breakdown of the LLDs Diode D,
supplies power to the mput cireuitry during
the secunity check The input A, provides
the silent entry feacure and 15 described
below

HOW T WORKS

The other sections A, &, have their
outputs fed via an RC network, which
generates a negati e pulse upon triggering.
toone of the mputs o 1C , Thus if any of the
mnputs are triggered a positive pulse at the
output of 1C ywill result

SILENT ENTRY CIRCUIT

With the silent entry arcuit a 30 second
delay due 10 Ry, C,and I, overnides the
output of [C, immediately atter the alarm
has been energised After this time if the
input s triggered the output of IC, wil go
high having been inhibited trom doing so
unil now by the high output of IC, . and
will toggle the RS flip flop formed by
and IC; , taking the output of 1€, mgh
After another 30 second delay due fo Ry,
C,, the mput to IC | will be hgh and 1ts
output low

TRIGGERING CIRCUIT

The same output results 1f one of the
other mputs 15 triggered and the output of
iC, goes high momentarily

This output 1s used to toggle, 1a IC, , the
RS flip flop formed by IC, ;which 1s used (o
control the alarm and resettmg circuitry
described below

IC, , also has two other mputs The first,
consisting of the network R, C_and D
This circuitry disables the alarm function
when the Penmeter Switch 15 m (he off
position and for a short period of time after
the switch 1s moved to the on position by
holding the tnput of 1€, , high This
prevents spurious triggering

The second mput to IC, , 15 from the
normally open mput (A, a5 well as the
emergency and alarm test switches If any.
of these switches are taken low a negati e
poing pulse 1s coupled 10 1€, , ta trigger the
alarm These functions operate even U the
perimeter sensors are off. This input can be

used for emergency mputs such as fire
alarms

OUTPUT

The positive going pulse at the output of
IC, ,<ets the RS flip flop I, , IC, and 1n
this Triggered state IC, j outpat 14 low and
1C, ;s High

Ihe delay circuitry uses a CA3130 (1C)
configured as a comparator. C 1 normally
charged to + 10V until the flip flop 15
triggered allowing 1t to discharge via R,
When the yoltage on C chas fallen to about
20mV (the level set by Ry, and Ry, on the
non-my erting nput of 1C,). The olrput of
the IC will go high resctting the fip flops
formed by 1C, , IC, ;and IC, , 1C, 4 Ry1s
mcluded 1 the feedback loop 1o provide
some hystereais

The output device can either be a relay or
siren cicuit We have provided for Both
options. The siren output 15 formed by two
353s one operating at a high frequency and
driving the speaker via dris er transistor Q,
and the other at about 2Hz which 1 used {0
maodulate the frequency of the first

The relay and 555 are energised when Q,
1s tuned on by the high output of IC, ,as
the flip flop 15 Set

Addition circuits can be added i blocks
of four at a time (as Baard B) and connected
to the Aux mput

AUXILIARY BOARD

The wreuitry of board B 15 almost
wentical to that of Board A The mawn
dufference s that the negative going
outputs of each IC are ORed using diodes
D-D a5 opposed to a logic gate

Ths board can ol be enecgised 1€ the
perimeter board 15 powere.

capacitor ¢ together with Ry, and Dj
provide a short positive gong pulse upon
switch on to disable the main alatm tor a
brief period of time

resets {f, however the window as s likely, 1s still

open, the alarm must be turned off completely to

prevent it continuing to ring

This 15 the reason that our alarm does not use a

single loop but has a number of alarm groups Further,
the alarm is triggered only by a change of state in any
of its alarm loops  Thus f the alarm is triggered by the
change of stage in any of its sensing loops when a
window, say Is open it will not be retriggered when
after 2 period of time 1t resets and the window 1s still
open This affords some protection to the premises
under these conditions.

We have provided a test button so that a check on
<he secunity of the house can be made before the alarm
s set indicating immediately which window or door 1s
open

4s well as the external circuits the system has
arovision for connecting a number of internat circunts
“nase may be actuated by normally closed switches —
~ which case they should be connected to B1-B4 — or
2y normally open sensors connected to AS

It may well be worth cansidering installing a series
5f emergency push buttons. Such switches should be
mounted on the architraves of the front and rear doors
3 n 2 ~sadily accessible position near the doors They
ne occJapant to set off the alarm if a caller forces
~ s a3, ntothe house when the door is opened
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Although this 1s not a common event, emergency
switches provide elderly or timid people with a feeling
of secunty

Use good quality bell pushes for these circuits and
connect them to the AG inputs on the circurt board

Fire Alarms

Fire sensors may be wired across the A% input The
actual fire sensors should be mounted in the cellings of
rooms in which there 1s a fire hazard — kitchen, Iiving
room, rooms with electrical or heating applicances or
where people smoke (don t forget the bedroom If
you've a habit of smoking n bed!). Sensers should also
be instalied in the roof of the garage especially If this is
attached to the house — the faundry, workshop etc.

Construction

Due to the number of components, 1t Is recommended
that the unit should only be built using the PCBs shown
here

PARTS LIST

Assemble the components, watching the connection
of ali the polarised components Also solder
the CMOS ICs last and then solder pins 7 and 14 first.
This allows the protection diodes mside the IC to be
effective The LEDs should be mounted parallel to the
PCB as shown in the overlay as these have 1o protrude
through holes in the chassis

Boxing of the alarm unit1s fargely a matter of choice.
Qur layout can be seen in the photographs. Note that
we did not fit a key switch to our alarm, butinstalled it
in a locked cupboard which could also be used for the
storage of valuables.

Security Sense

May we say again that the installation of an alarm
shoutd only be part of a co-ordinated campaign to
dissuade burglars Details of the various preacutions
that can be taken were detailed in our feature last
March Your local Crime Prevention Officer will also be
prepared to give help on most matters of security

ET

BOARD A
RESISTORS all % W 5% CAPACITORS GENERAL FOR BOARDS A & B,
ct 33u 16 V electrolyne  SWITCHES
R1-8,54 22 €25 10u 16 V tantalum
R9,37,3941,4651,63 47k 89 47n polyester SW1 SPST toggle switch
R10 25,4852 1k sw2 SPDT toggle switch
R26,38,42 am7 SEMICONDUCTORS SW3 DPDT taggle switch
R27-34,36 43 49 iy P813 single pole press to
R35 10k 11 €D 4001 make push type.
R40 100R D11 1N914
Raq 220k LED14 2" type LED
R45,47 680R MISCELLANEOUS
R50 K2 MISCELLANEOUS Case to suit, 12 V battery (HP1 or 2 X 991)
PCB as pattern. vorminal strip.
CAPACITORS
‘\,w‘f,/\‘\— s ,
S 8 .
€18,16,18,22,23 100 16 V tantalum ST .

915,17 47n polyester
ci19 220 16 V tantatum [Ivgeslofineuts
20,21 100n polyester
24,26 15n potysster
2527 1000 16 v

Silent Entry
SEMICONDUCTORS
Ic135 O 4001
ica D 4068 . o
\c6 CA 3130 Perimeter Circuits
1€7.8 555
LED18 2" type LED .
Q1 TIP 2955 Internal Circuits
az 8C109
01-11 TNG14
012,13 1N4001

MISCELLANEOUS
PCB as pattern,12 V 185R relay.

BOARD B
RESISTORS all ' W 5%

R14 22k

RS,10 a7

R88,11 14 i

R10 47k y
mehe b Alarm Time

Emergency Circuits

Current Drain And

Battery Life (Type HP1 or similar)
Emergency only
Alarm active
Alarm sounding

Silent entry
Penimeter circuits
Internal circuits
Emergency circuits

Single circuit,
30 s exit delay,
30 s entry delay.

7 cireuits, N/C contacts,
can be expanded in units of 4.

4 eircurts, N/C contracts,
can be expanded in units of 4,
Any number of N/O circuits.

Any number of N/Q circuits.
These circuits are active even

if perimeter and internal circuits
are switched off.

25 mA (4000 hours)
9 mA {2000 hours)
500 mA (10 hours)

12 minutes.
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I:!.o_uose ALARM BUY LINES

SLewTEnTiy
s

@ The components for this project should be available from
ermennz most supphers Watford, Marshalls Maphn etc, or,
" probably, from most local shops The Siren used 1s a
GRcuiTa matter of choice but please make sure 1t s up to the job
v
eIty

arcuiTs

cncaTe

ciRcuiTa

voaRuTs

as
EneRgEncy

A
Fig 10 Connection of the rear
terminat block

Fig 12 PCB fod pattern of & poard shown
i 5122 (75 x 65mm)
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The most powerful
Monolithic IC ampilifier
in the world.

20 watts output (continuous sine wave) . ..
Less than 0.2% total harmonic distortion at a// powers,

allfrequencies . ..

And totally electronically indestructible!

Until recently, all monohithic IC chips
suffered from two basic design
weaknesses First, thermal runaway
causing heat to busld up as current
increased, and second short sircuiting.

T

correr —.

Bomn 2 —.

‘ o —

SN —

I Suncuen
Standard plastic package with copper slug

Until the SOC20 iC chipl This
extraordinary new power amplifier chip
1s uniquely designed to improve thermal
dissipation It also has two separate
built in circuits, one of which measures
on-chip temperature If this should nse
above 150°C the output transistors are
switched off thus preventing thermal
“unaway

And short circuits? The other circurt
continuously monitors both current and
voltage If the product of current and
woltage rises above a critical level, the

+ om

S0C20 plastic package with chip
directly soft soldered to copper slug

drive 1s adjusted to bring the transistors
within safe operating limits
The amphher can dnve speakers of

The SOC20 will work on any supply
from 12-44 volts and therefore can be
used for in-car as well as domestic
Apart from its obvious

power will
onlv fall outside the recommended
44 -8 range
And any pin on the chip may be
shorted to any voltage in the system for
anylength of time  and no damage
will oceur!

Superb quality . ..

extraordinary power

The SOC201sn'tonly safe s also
extraordinanly sophisticated. Total
harmonic distortion is less than 0 2% at
all powers and all frequencies ~ and in
normal use 1s well beiow 0.1%

It power 1s at a premium, use two
50C20 amplifiers in ‘Full Bndge' to give
over 40 watts continuous Into 8 ()
speakers

The SOC20 is naturally guaranteed
unconditionally for one year Although
with the SOC20's unique patented
design, we think you'll have little cause
to make use of any guarantee!
Specification
Maximum supply voltage

+22V (44 V total)

Output power

20 watts continuous 44 or 8
Open loop gain

100 dB
Suppiy vcnage rejection
Ir\pu( noise voitage

v
Numbev of transistors

SU,Dp//Ed with free printed circurt

board, heat sink mounting bracket,

comprehensive instructions, and
suggested applications
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20010 4308 the fact that 1 14 DG coupled
throughout makes it sceally suited for
servo systems - 1n radio-controlied
models for example

Incorporate the SOC20 in your
equipment today!

SOC20's cost £4 95 each, or £7 95 a
panr for, say, stereo applications. Only a
few readily-avalable components are
needed to build a fult amplifier unit.

Of course, the S0C20 comes with a
10-day money-back guarantee.
Science of Cambridge Ltd,

6 Kings Parade,

Cambridge, Cambs,, CB2 1SN.

Tel: Cambridge (0223) 311488

To: Science of Cambridge Ltd, 6 Kings _I
Parade, Cambridge, Cambs , CB2 1SN.
Please sendme—_____ (qty)
50C20 Monolithic IC Amplifiers
{£4.95 each or £7.95 per pair,
inclusive of pétp and VAT at 8%)

| enclose cheque/money order/

postal crder for £

Name

Address— I

l (PLEASE PRINT} ETi




/~ TRANSFORMERS

Panel Metars, Bridge Rectifiars, Power Supply Units
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TECHNALOGICS PROUDLY PRESENT
“LOGISCGAN Mk. II”
THE L]
COLOUR TELETEXT DECODER
w
NEW

YOU CAN NOW BUY A TELETEXT DECODER TO THE
LATEST BBC/IBA/BREMA JOINT SPEC (NB. Many
other decoders are not full spec display )

THE LOGISCAN Mk |l OFFERS THESE EXTRAS
Double/Single Height  * Background Colour Fix
Conceal /Reveal Switch * Unfix {revert to black)
Discrete Graphics * Continuous Graphics
Graphics Hold / Release {Instant Colour Changes)
Auto Newsflash * Roll Mode

Flash /Steady Display * Subtitle Inserts

6800 MPU Compatible % DMA Capability

LR S

Completely seif-contained in attractive earthed case,
surtable for most Colour TVs the Mk 1l 1s avallable as
akitat £185 + 12¥2% VAT Built £250 + 12Y:%
VAT. Detalls large SAE Also 8ch Touch Tuner, Aenal
I/P TV Pattern Gen , SAE

TECHNALOGICS FULL
8 EGERTON STREET g, yp

MAIL ORDER
EROM. LIVERPOOL L8 7LY
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ELECTRO
IN NURVE

THE PRACTICAL ASPECT of a professional surveyor s
job requires measurement of the size, shape and posttion
(relative 1o other such defined shapes) of preces of land
ranging from the small household plot to the size of a
country |t may also involve the application of the same
methods for the measurement of large manufactured
objects, such as buildings, bridges and other engineered
structures. Such tasks commonly require measurement
of distances and lengths ranging from a few metres to
thousands of kilometres to precisions as small as a
millimetre and angles to precisions down to less than an
arc second

Combinations of length and angle measurements, on
a basis of measurement using tnangles, are used in
various ways to define shape and size Definition of
direction, with respect to North, and with respect to a
level surface or a vertical plane also enters into a
surveyor’s daily needs

In many cases. for reasons of convenience the
measurements made are not guite those actuaily
needed conversion or correction 1s required and as the
mathematical process must be performed within 5 to 7
decimai figures of precision, the calculations needed can
become tedious As an example, when measuring the
distance between two pegs in sloping ground 1t 1s the
horizontal distance to a point vertically above the pegs
that 15 often needed The distance measured in practice
is more often than not the siope distance between the
actual position of the pegs

Enter electronics

Until the 1850s the most precise method for
measuring long lengths used a steel-tape hung in
catenary, this method having developed from the less
accurate chain of iron links  Another optical method,
called tacheometry, used the telescope of the theodolite

STADJA LINES IN OPTICS

on STAFF
SUBTENSE BAR

Figure 7 Using a telescape 1o determine range by tacheamelry
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A quiet revolution
has taken place in
the field with the
advent of electronic
methods.

Dr. P. Sydenham
explains how.

NICN
YING

or level to determine range by observing a known
length-interval of a measuring staff (placed at the far
point) within a given observed angle defined by two lines
in the telescope s field of view — see Fig 1

By the late 1950s the surveying nstrument makers
— traditionalty they were then mainly from Europe —
had acquired generations of skill with optics and fine
mechanics, but little knowledge and experience with
electronic technique Because of this they were, at that
tme, understandably reluctant to develop and market
electro-optical devices for surveying However by the
mid-1960s the industry had bullt up its confidence in
electronic methods and today we are in the midst of a
quiet revolution.

This revolution began In earnest with the
development and acceptance of an electro-optical
method of long-range determination around 1845 It
was called the Geodimeter and was made by AGA of
Sweden to designs produced earlier by Dr E Bergstrand
(History records the fact that Galileo proposed an optical

Figure 2 Telluromete mudel VIRAS uses the microwave method to
measure distance from 100 m to 50 km (0 an accuracy better than 1
500000 Modern electran cs nave made t easy (o operate Readout is
57 digit drsolay of 1ange
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method which was later tried unsuccessfully in the
1600's At that uime they lacked fast enough responding
light sensors ) The AGA method could measure 20 km
distances with only a few parts per mithon error

After the Geodimeter came the Tellurometer, which
made use of modulated UHF radio waves and could do
better in range than the Geodimeter with similar
precision

What a Gaas
More development came about 1n the 1860s,
the notable addition being shorter distance ranging
apparatus based upon the easily modulated gailium
arsenide Ga-As solid-state infra-red diode This device
was suited for the surveyor s needs in building and
similar size tasks

Simultaneously came the development of automatic
theodolite scale-reading electronics Observing with a
second-of-arc scale instrument can prove tiring to the
eyes, with the subsequent chance of a high error rate

By 1970 electronic theodohtes, as they became
known, were being marketed by most of the large
established surveying instrument makers it was then
just a matter of tme to extend the automatic reading of
scales to include straightforward conversion of angles
and slope-distances into the required geometric
parameter These calcutations were first done with
separate electronic sohd-state calculators; then the
calculators were incorporated into the housing of the
instrument itself Today the latest machines use in-built
miICroprocessors

When automation can reduce the labour requirement
ata cost less than the labour alternative, there is a case
for its adoption

That s why in cases where extensive surveying work
1s needed, electronic methods have been used For the
same reason one Instrument that marketed by Hewlett
Packard, reduces the tolerances needed for inmal
levelling of the ' theodohte system by incorporating
compensation measurement of the out-of-level existing
at the time of measurement

Let us now turn our attention to the detail of some of
these developments

e

carntn et

Figure 3 Much simolsfied schematc of Geodimeter mode! 64 distance
meter In tins design electro optical methods are used
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ELECTRONICS IN SURVEYING———

Ranging
Microwave methods: A continuousiy generated
UHF signal, which is typically generated today by a
Gunn diode osciflatar, 1s sent frem a small reflector or
horn 10 a second unit placed at the other end of the
distance to be determined Phase difference between
sentand returned signals provides a measure of distance
in terms of the velocity of electromagnetic wave
propagation in free-air conditions

Accuracy is limited in all EDM (electronic distance
measurement) methods by the knowledge of the refrac
tive index of the awr path This limts all methods to
around a 2 parts per mullion error in determining
distances which range from 100 m to 50 km

The first systems required the operator to learn a quite
complicated procedure of use Today the latest models
provide digital readout, a voice channel to the person at
the other station and, In some cases, an output
compatible with digital data storage and processing
systems A modermn microwave EDM unit is shown in
Fig 2

The design and construction of microwave systems
foliow established radio communication practice using
mixing techniques and special tone pattern generation.
More detail on these methods 1s available in the “further
reading ' list given at the end of this review.

Electro-optical modulation: In these an optical
carrier beam ts modulated by altering the intensity of the
carrier or its angle of optical polanzation The modulated
heam s transmutted from a high-quality optical telescope
to the far station where it 1s reflected back to the sender
by one or more corner-cube reflectors. Fig 3 shows the
schematic of a Geodimeter model 6A

Various sources of radiation are used in the models
marketed. Originaily a tungsten lamp or mercury
discharge lamp was employed Later improvements to
range were provided by the use of helium-neon CW
laser sources Lasers also provided better utility in
daylight conditions The Mekometer method uses a
puised Xenon gas source The shorter distance modern
wts usually use a laser-diode source of infra-red
radiation

The kind of electro-optical techinology involved in the
manufacture of an I-R ranger 1s seen from the schematic
of the optical system of the Hewlett-Packard 3820A
provided here as Fig 4

iy

Figure 4 Electro optical rahgers require Sophisticated manafacture to
extreme provisions This schematic 15 of an | R laser drode mstrument
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Figure 5 The
Wild DL10
Distomat is an
! R ranger that
fusontoca
conventional
theadohte

Tacheometry: Basically the angle subtended
between a fixed interval bar of scale unit is used to
determine range by redirecting the theodohte from end
to end of the target interval The alternative Is to observe
the interval of a graduated staff seen within the angle
defined in the field of view of the telescope by two
paralle! lines appearing in that field of view

A vanation 1s possible in which the optics of the
telescope are altered geometnically at the operator s
control

This method of ranging s simple in principle, but
needs many geometric corrections in practice for the
subtended intervat 1s rarely geometrically square and
central with the telescope Corrections are needed to
change slope to horizontal and vertical distances and to
attow for the fact that the observed interval 1s not square
to the observer

Many of the new electronic methods are called
‘ reducing tacheometers * These, It seems are not true
tacheometers in the traditional sense but are in reality
rangers 1o a point target

A ic angle
The period 1950-65 was one 1n which extensive
development of automatic angle measurement methods
took place as part of numencally-controlled machine-tool
development Many methods of producing an electronic
signal equivalent to angular rotation were invented

Around 1860 several of the instrument designers in
Europe began to apply these methods to surveying
instruments so that the scales of a theodolite could be
read automatically providing digital readout and
automatic data reading

Angular encoders for this task must provide circle
subdivision to at least 21800 increments {1 arc minute)
in a small diameter

Of the wide range of angular encoder types invented
optical methods have been adopted n electronic
theodoiites Optical encoders may he of the incrementat
kind in which a pulse 1s produced and counted for each
minimum resolvable increment of angular movement
the pulse being added or subtracted for the appropriate
sense of direction The alternative I1s to use a disk on
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which a digital code pattern 1s manufactured. This 1s
called the absolute method, for there 1s no chance of
pulse loss or gain due to noise, power-supply failure does
not destroy the value

Incremental methods use simpler to make measuring
gratings because they need only identical lines ruled
radially A much higher density of lines is possible by
this method than is economically available with the
absolute scale The absolute scale s more costly to make
and read than the incremental version

In practice experience has shown that a hybrid
system is the best to use, one in which an absolute
encoder disk scale provides the coarse-position
component of the readout, a finer ruling ncremental
scale providing the less significant digits, usually by way
of an analogue subdivisional method that interpolates
between the rutings

The future

In the world of large commercial manufacture, new
ideas are slower to reach the market place than they are
10 realise Over the next decade a number of

improvements and alternatives should emerge

Study of the time taken to set up a theodolite or level
shows that the initial levelling procedure takes a
significant time to achieve Hewlett-Packard have
recognised this and provided a partial solution to the
user Using electro-optic sensing of a plane surface,
defined by a mercury pool, two-axis correction signals
are produced that compensate for the not quite truly
vertical central axis The operator needs only to level the
instrument within crude limits using a small circutar
bubbly fevel. The next stage must surely be to provide
automatic levelling servos that set the instrument
orentation regardless of gross misadjustment of the
trpod top This is straightforward to design — s a ’
matter of cost and time being available

The next time-consuming task is to acquire the target
armd set the telescope fudicial mark on to it so that the'
angles can be read out in many cases the target is
dentified by a special mark or pattern to make it easier to
find The next logical move 1s to have the theodolite or
level automatically seek out the target, locking on to 1t
Once acquired the scale values would be read
automaticatly

Another development that may replace the theodolite
in many applications 1s a technique called chronometric
angle measurement In this method a rapidly spinning
mirror causes a photo-detector to see estabhshed targets
in sequence The ime between the sources 1s a measure
of angle if the rate of rotatian 1s known Simple
anthmetic establishes that the precision of timing
available today is able to provide second of arc accuracy
There are no scales to read in the method This concept
was explored and an instrument built in Germany a
decade ago Perhaps the surveying instrument makers
have a prototype ready to market now — such
nformation is hard to establish in this highly competitive
field of sophisticated instrumentation. £n

Further reading

‘Surveying by A Banmster and $ Raymond Pitman 1977,
contains @ quite up-to-date chapter on electronic methods It does
not, however discuss such concepts as electronic theodolites and
mstruments haying mIcro processors i them
Elec tromagnetic Distance Measwement” by C D Burnside

Crosby Lockwood Stapes provides detcl

Hewlett Packard Journal tssues describe the theory, operation
and construction of ther Te 3 nstrument
depth Most arketig this find of are able
to provide reprints of pupers desribing the use of therr products
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“Replies by

i >RS\ Bright Spark'*

Contributions to this page are invited from all our readers. If you wish to

make a point--this is the place to do it.

All contributions to this section

should be intended for publication. Please mark your envelopes 'LETTERS

PAGE

ANNUAL ENQUIRY
Dear Sir,

In an advert 1n one of your mag-
azmes there is one book "Arc Welders
Annual’, T wonder 1l there is an Arc
Welders Monthly magazine please let
me know 1 there 1s and if your com-

1f they don’t would
kind as to tell me the
address of the company that does

pany publish it.
you be so ki

publish it.
F.Q.

Eire

Excuse me . . | don‘t know
how to tell you (hxs but that was a
cartoon i.e. a joke — mind you the
magazine displayed beneath Arc
Welders would be sure of one reader
should it ever appear.

BLOB BOARDS

Dear Readers,

If you are following the series "Dig-
wtal Electronics by Expenment’
Electronwcs Today International, you
will have found the boards differently
laid out to a ZB 81C. The author of
the series used pre-production samples
of ZB 81C Blob Boards and these were
slightly different to the production
models.

The only difficulty that this should
cause with the senes Is in the con-
struction of the voltage stabilizer cn

cut, and we suggest the foliowing
modifications--
USE  bus-bar J for the regulated
supply. Imking to bars | and
bus-bar K for unregulated
input and 0 for negatwe
line. Link O to 141,
. line 151 in place ot hne N,
USE  hne 161 1n place of lne M.
For the remaining projects. use
the boards supplied with the letters on
top and the numbers down the left
hand side.
We regtet the inconsenience caused
and now hope that you can still enjoy
the senies of articles

USE

rLB
P B. Electrones (Scotland) Ltd .

AND THE SAME
TOUS..

Dear Sits,

Can you wnagine the chagnn you
poor correspondents must feel ut the
nasty rephes to their letters printed
m the November issue? This letter is
directed at you. the staft of ETL so
that you may share the expenence.

You may be expert at plagiansing
and paraphiasng but you do not
actually know any basic theory do
you? Original lho\lqh(s must_be ds
wcaree as butterflies at the offices at

a One should, of course, suffer
fools gadly but the mendacity.
jealousy and spite of the aspiring
intellectual makes him hard to bear —
and when he pours malicious scorn on
those only shghtly more nawe than
himself a rebuke s m oider. How
different 1 the humble simplicaty of
the truc scentist, whose virfue lies
w his readiness to admit that therce
are things he doesn’t know.

The copy you produce, redolent
of thitd-form wil. parading knowledge
lifted veibatim [rom  the manufac-
turers’ handouts—the pondeious puns,
the gaffes. the howlers, the mala-
propisms. the spelling nustakes does
nothing to jushty the supertornty you
so obviously teel.

R.S
Diddlehinton

Ouch!

BLOOMING SPELL

Dear ET1,

T see the little Tomepride men
have struck at the LTT offices!

You keep on spellme thuorescent
as floureseent . . an’ my dikshunary
don’t agree’

D.J.
Chelmstord

We've downgraded the typist for that.
Cos graded brains make finer fluor!

POINTING OUT
Dear Sir

Although full of admitation for the
November cover, | {eel these is moie
than meets the eye behind the Special
Oftter.

There are w tact two  powts |
should Iike to see raised. however. as
this may be physically 1mpossible
perhaps the offer could he moved to
anothes page”

T.W.
Hednestord

Oh yeah? What size plastic mac do you
take then?

28
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HAMMER T

An exciting game of skill and luck that will help pass those long and

IF, LIKE MOST of the ETI staff, you
have more brains than brawn, and
would not boast about the quality of
either, it is fikely that the mere thought
of swinging a massive weight around
your cranium is enough to strain your
bodily systems This probably means —
and we are sorry if this comes as a
disappointment — that your chances
of selection for the Clympic hammer
throwing team are, shall we say, nil

Some may say that this is a pity as
tha sheer thrill of an event such as the
hammer throw is probably very stimu-
lating to those chunky brutes that are
lucky enough to be able to take part
This is where we come to the rescue
with our armchair version of the game
We think it has a number of distinct
advantages over the real thing One of
these is thal anyone, from an anemic
sparrow upwards, can play the game A
second being that it is nowhere near as
messy 1f, when playing in your lounge,
you get things wrong

The game, as can be seen from our
chotograchs, has a front panel with a
circle of sixteen LEDs together with a
line of eight LEDs at 8 tangent to the
circle

To play, after pressing reset, firmly
press the play button The LEDs in the
circle will light one at a time simulating
a spot of light moving in a circle At
the same time a distinctive, not to say

lonely winter evenings.

foud, sound will be generated

The spot will at first travel slowly
round the circle, but will soon begin
increasing in speed untit it is travelling
quite fast

The object of the game Is to release
the play button at the instant that the
‘top’ LFD of the circle is lit. Hf sucessful
the line of LEDs will hght to indicate
your score, the faster the spot was
moving when you scored the more will
be your score. If you miss, the cirte of
LEDs will continue to rotate at the
same speed as they were when you
played.

Big Ones And Little Ones.

A game will consist of, say, eight
rounds — the score from each being
added to the last At the end of a game
the person who scored the most is the
winner The skill comes in deciding
whether 10 go for a number of low
scores that are relatively easy to get, or
for a few big ones.

As befits the design of a project of
this nature we werc in convivial mood
and pleasant surroundings when we
first discussed the game We produced
the first design sketch {(well a few lines
on a beer mat — yes in the pub again}
which used digital devices. Upon seeing
this some likely person said that he
thought most games featuring LEDs
designed over the past few years should
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generically be called “spot the 4017

Qur mitial reaction was to defend
our design but a moment’s thought
showed that he had a point — the
4017 CMOS counter is over used when
it comes to games At this stage we
decided to rise to the occasion and
produce the game using an all analogue
approach.

The result can be seen in the circurt
diagram We are pleased with this
circuit It uses some unusual ICs and
features a number of interesting circuit
blocks — and of course there 15 not a
4017 in sight.

Construction
Construction of the game is greatly
simplified if the PCBs are used Three
boards are required, one for the power
suoply, one for the display, and finally
the main control board. Begin by
building and testing the power supply
Take care to ensure that all components
are mounted as shown 0 our overlay

Next assemble the control and
display boards These carry a large
number of components and mistakes
made during assembly can be difficult
10 trace later — so take care at this
stage Do not insert the link between
1C2/4 and IC9 at this stage

It is best to test the boards before
mounting them in the case, as it is
difficult to get to some of the devices
when the boards are in their final
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[} %

Rl

R4

~OINK

R0 1M
R31 560K

positions We used a sloping front Vero
box to house cur game and the general
layout adopted can be seen from our

photographs.

R29 820k

R28 820k

Setting Up
There are five preset potentiometers on
the board and all must be correctly set
up before the game can be played

The first adjustment to be made 1s to
RV4 To calibrate this control first press
the reset button and then the play
button for a few seconds. At this stage a
sound should be heard from the speaker
and the game display LEDs should be
seen flashing Adjust RV4 until the
LEDs produce a continuously rotating
spot of light The speed at which the
circle of light rotates can be adjusted by
RV1

The next operation is to set up the
score display  To accomplish this, press
reset and then operate the play button
until the spot of light is rotating at
maximurm speed Release the play
button and cnable the score display by
applying a positive pulse {from supply)
to the junction of R29 and 1C6. RVE
should now be adyusted so that the
seventh score LED is just extinguished
and the eighth lit

The fina! adjustments concern the
“window" discriminator. To make this
adjustment R38 (the end remote from
1C9) should be connected to the slider

¢

BUY LINES
Some of the ICs used in this project
may be unfamiliar but they are stock-
ed by most of the larger component
stores. Some of the high value resistors
may also prove itusive, but again, 1f
they are not available at your local

(L shop try the advertisers in this issue
>

Fig 1 Full ciecuit diagram of the hammer throw For IC pin outs see ig 10
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Rl 10K o
o
Re2 B
ook E = X
R43 10k € LEDS
Gf 01 A [ 116
— o
ol
Ru5 ]
1k <
8;
Ar
A7
&
€
%24 eos
Ay 02 (172
. Ris h 4 23
of RV2 Adjustment of RV2 shouid 100k s 8 B2 ~Iota) B2
oy B R4S 10K 2
lluminate successive LEDs of the game 03 Az
display. RV2 should be set to the point ! e
at which the top LED just extinguishes e a2
and the LED to the left just lights 82
Now connect the input of IC9 ta the  Sussie e L o
stider of RV3. Adjust this pot so that g 8 _—
the top LED just extinguishes and the o
LED to the right is just on. c;
This completes the adjustments and AR B,
the link omitted during construction, 82 ™
should now be fitted. Fig 2 Circunt
. qu is t'he time to get In training & 4 magg,am of game
and, if you're good enough, you may dreafay section
yet make it to Moscow.
RESISTORS all %W 5% unless stated cs5 100 25 V electrolytic
=] 10n polyester
R1,5,17,26,42,48 100k c7.8 2u2 polyester
R2,13,15 10M %W 10% cg,10,12 100n  polyester
R368,14,16,25, c11 100u 25V electrolytic
30,37.38 ™M
R4,40 55 aK7 SEMICONDUCTORS
R7,18 2Mm2 ict 78L15A
R9,31 560k 1€2,3 LM3900
R10 M7 1C45,7.9 41
R11,12,28,29 820k ic6 CD 4016
R20,21.34,36,39,41 43 1c8 55
45,47,49.51,52,54 10Kk 110,11 UAA 170
R22 220k Q1 BC212L
R23 150k Q2 BC184L
R24 K2 D1,23,4~12 inata
R27 120k LEDs 1-24 2" type
R3246,53 1k BR1 4pin DIL TYPE
R33 56k 0.9 A 400 V {from
R35 100R RS Stockists)
R44,50 33k
19 47k TRANSFORMER
T 240V — 15V 6VA
POTENTIOMETERS LOUDSPEAKER
Ls1 G.P O type insert
RV134,5 100k min hor trim
RV2 10k min hor trim SWITCHES
£81,2 Push 1o make
SWi SPST toggle
CAPACITORS
CASE Vero type 662523
c1 1000u 25V electrolytic
c2 220n  polyester MISCELLANEOUS
c3 4700 polyester Flex, PCBs as patterns, LED mounting clips, fuse and
ca n polystyrene holder to suit,
31



HAMMER THROW/

ETI
HAMMER
(2] [+] o

THROW
ETI HAMMER BOARD A’
THROW PSU

o ‘ [+ -\
Fig 3 Foilpattern of power supply board shown
full size (120 x 45 mmy /

Fig 5 Fult size (160 x 110 mm) fou pattern of dispiay board

_o_i7
-
o

2LV AC

\

Fig 6 Cucut diagram of the game’s power supply

T ict
15V
oy 260V (18

Fig 4 Component overlay of PSU mains earth \
is connected to T/ by a soider tag under the N

mounting boit The transformer s screen should
afs0 be connected 1o carth

E
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HAMMER THROW

oND 1 16-]
BRIGHTNESS
CONTROU
nE2 154
[ =) 11 sTaBiLISED
o
VOLTAGE
G| 13 Vege
MATRIX ubFEa
QUIPUT,
£ s 12 Vaer
Lees LowER
ot e N
3= 10 ve
R 9 A MaTRY
QuTRUT To
UaA 170 LEns)
- 8
2 7—ve
3 5
GNDR-s 5
E
S
H
= 9
L 2
&

Fig 10 Pinouts for the mtegrated circuts used
10 the hammer throw

The circutt may be broken down mto a
number of major blocks — viz the display
sections for both game and score. a voltage
controiled oscillator, a ramp and hold
circutt whose output controls the oscillator,
a ‘window’ discrimsnator, a sound generat
ing circuit and finally a power supply As
well as these major blocks there are also a
number of latches, buffers and switches
that are necessary for circuit operation

The block dragram shown in Fig 11 shows
most of the circutt blocks and, together
with the circuit diagram, should be read i
conjunction with this how it works.

SYSTEM OPERATION

The game display 15 based on a UAA 170 IC.
This device 1s for driving LED displays and
when connected to a lme of sixteen LEDs
will lluminate any one of these depending
on the magnitude of the analogue voltage
applied to its mput For the game display
we need to produce the effect of a spot of
Iight moving 1n a circle, To actueve this we
arranged the sixteen LEDs in 2 arrcle and
feed a sawtooth waveform mto the UAA
170 A moments thought will show that this
will produce the desired effect.

In order to make the display rotate
slowly at first, but speed up as play pro-
ceeds, we made the sawtooth generator
voltage controlled. The control voltage 15
produced by a ramp and hold circuit which
15 reset to zero at the start of play, but
begins to ramp up, thus increasing the
sawtooth's frequency as play continues
When the play button is released, the
voltage reached 1s held by the ramp and
hold configuration until It 15 reset This
voltage 15 used for score purposes as de-
scribed below

The game requires that if at the instant
of releasing the play button, the ‘Top' LED
of the game display Is bt. a score 1s mdi-
cated, the magmitude of the score being
proportional to the speed at which the
circle of LEDs was moving at the mstant of
release From the description of the game
display 1t will be seen that n order to light &
specific LED the voltage input to the dis-
play dnver must lie withm a specific vol
{age range thus in order to detect whether
or not the ‘top’ LED is on we must look at
the output of the sawtooth generator (this
1s nput to UAA170) and decide whether 1t
lies withn the range that will light the
specific LED at the Instant the play button
15 released. The circuit that accomphshes
this is the ‘window’ discriminator

This 15 formed from two voltage compa
rators together with two analogue
switches. Detalled action 1s described be-
low, but briefly the circuit, when fed with
the sawtooth output, will provide an indi
cation whenever this waveform passes
through an (adjustable) ‘window’ voltage
range

At the mstant that the play button s
released a short pulse is produced from a
monostable 1f this pulse 1s comcident with
an mdication from the window circust that
the top LED 15 on we must arrange to
mdicate a score.

The score must be proportional to the
speed of the LED circle which 1s 1 turn
proportional to the voltage level reached by
the ramp and hold circwit’ Thus, to produce
a score, we feed the output from the ramp
and hold, via an analogue switch 1o a
second UAA 170. This second display con-
wists of exght LEDs 1n a lme

This completes a brief description of
circuit action; we shall now deat with each
block in more detail

HOW [T WOIRKS ===

RESET CIRCUITRY

The game 15 initiated by operalion of ine
reset button (PB1) This zeros the ramp and
hold circuit described below, as wet as
setting latch 1 IC2/3 and resetting laten 2
1€3/1 Latch 1 enables the plav button
when 1ts cutput 1s high (set) — laich 2
enables the score display when low (-se7)
the game display when high (set)

Each latch 15 based on two of the 2m
plifiers of an LM 3900 Quad Norton 2m-
Plifier package This device Is unusual
that mstead of ampiifying the difference in
voltage applied to its input termnals it
amplifies the difference i nput curren;

The + and — mputs of these Norton
amplifiers are bath clamped to one Diode-
Drop above ground and thus all 1mput
voltages must be converted to currents (o
reststors) before being applied to the inputs
Thus 1s the basis for the current Mode
(Norton) type of operation.

In operation the current flowing Into the
+ mput must equal that flowing into the —
mput, the difference between the current
demanded and the current provided by an
external source must flow 1n the feedback
circuitry

Operation of both latches 1s the same and
we shall only describe the action of latch 1.

ssuming that the latch output is low
(the latch 15 reset) the current injected into
the — mput of IC2/3 will ensure that the
output remains low 1f now sufficient cur-
rent is myected 1nto the + mput the output
voltage will rise as the device attempts to
reduce the input current differential to
zero Posiuve feedback via R9 will enhance
this action and cause the amplifier to latch
hugh. This is because the current injected
nto the + mput via R9 in this case s
greater than that into the — nput due to
RS, A positive pulse via R11 to the — mput
IM“ however once again brng the output
ow

€5 and R4 ensure that when power 1s first
applied the game is reset
RAMP AND HOLD
The ramp and hold acuwon is provided by
1C2/2 and IC2/4 A positive voltage via RS
and D1 causes the output to ramp down
white a similar vollage via R10 causes the
output to ramp up The reset button causes
the downward ramp while play causes an
upward ramp.

In any sample and hold application a very
low mput bias current 1s required If the hold
period 15 to be stable The existence of
matched amplifiers within the LM3800
allows one amphifier to bias another.

1n operation the LM 3900 requires a bias
current Lo be applied to its — termunal
IC2/4 has its + termnal grounded and
feedback applied via R15 and R16 The
output voltage of this device will attain a
level such that the current fed back via
these resistors 1s equal to the bias current
demanded by the input This same current
will flow via R13 and R14 into the — input
of 1C2/2 reducing the effective bias current
of this amphfier to almost zero. DI isolates
this bias current from the rest of the input
crcutry

If now a posttive gurrent 1 injected into
the — terminal, the output voltage will fall
as 1t attempts to feedback a current of this
value 1n order to reduce the mput current
differential This constant current across
C7 results n a Linear voltage ramp ap-
pearing across C7 Input to the + terminal
causes a positive going ramp to the —
ferminal 4 negative going ram

The rate at which the voltage across C7
changes 1S proportional to the value of the.
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constant current supplied frmchblinloum
proportional to R5 a R5 15 some
50 times Targer than RlD, it ramp down
(reset) 1s far quicker than the ramp up

The output from the ramp and hold
cireuit 1s fed, via 1C6/1 to the score display
and v1a IC3/2, a non 1nverting scaler, to the
sawtooth VCO
NON-INVERTING SCALER

The scaler is required because the output
from the ramp and hold configuration can
vany over nearly the whole supply voitage
wheres the VCO requires only small vol-
tage swing to provide the required
frequency change

The scaler 1s based on another Norton
amplifier arranged as a non-nserting am-
plifier feedback 15 apphied via RVI and R19
and output 1s fed to a potential divider
formed by R22 and R23 and thence to the
veo

VOLTAGE CONTROLLED SAWTOOTH
OSCILLATOR

The VCO 1s formed by 1C3/3 and 1C3/4
Action of IC3/4 15 inuch the same as that of
1C2/2 described above The special nput
bias circwtry 15 not required as there 15 no
hold requirement.

IC3/2 acts as a comparator and circuit
action 1s as follows. while to output of
1C3/4 1 high and ramping down (input Lo
— terminal) the current o the — nput of
1C3/2 due (o R26 15 greater than that to its
+ terminal due to R25 — 1ts output 1s thus
low

As the output of IC3/4 ramps low how
ever, there comes a point where this situ
ation 1s reversed The output of IC3/3 goes
high. This state being maintaned by
positive feedback via R7 and mjects a large
current into the + wnput of [C3/3 as R7 1
much smaller than R25.

The output 1f 1C3/4 thus goes high, res-
torng current flow via R26 and starting the
cycle agam

By varying the current injected yia R22
the ume taken tor the output of 1C3/4 to
ramp down to the pomt at which the com-
parator (riggers s lessened This results m
an wncrease m the frequency of the saw-
tooth.

The output from the VCO 1s ted to the
game dispiay section R??, to the ‘window’
discriminator formed by 1Cs 4 and 3 and via
IC7 10 the sound generator IC§

WINDOW DISCRIMINATOR

The window discriminator is formed by two
comparators 1C4 and 1C5 and two of the
analogue switches in 1C§

Operation 1s as follows If we assume that
the output of the sawtooth VCO is high and
ramping down the voltage on the — input of
1C4 will be higher than that on the + input
(a reference level established by RV2) and
1ts output will be low The output of 1C3 will
b as the mput to its + termmal 15
huigher than that to 1ts — mput

As the voltage ramps down, a pomnt will
be reached where the output of 1C4 goes
high as the v oltage al tts — Input fails below
that set by RV2 at its + terminal At this
stage the outputs of both 104 and IC5 are
high, as 1C5 has not switched As the
\oltage contmues to ramp down, however,
the voltage on IC5's + nput falls to a point
below that on 1ls — mput and the output of
this IC goes low

Thus the outputs of both ICs will be high
for a small range of mput voltages (the
window) defined by the difterence m vol-
tage between the shders of RV2 and RV3

e outputs of these ICs are fed to the
inputs of two analogue switches A positive
voltage applied to these switches turns
them “on”

Fig 11 Block dragram|
of the hammer
throw game

Thus during the window a signal path
exists from the mput of IC6/4 to the output
of 1C6/2

VIONOSTABLE

The monostable s formed by IC2/1 this
produces a short positive going pulse upon
receipt of 4 negative spike produced by the
release of the play button.

Current mjected mto the — termmal via
R3 will normally hold the output low,
however a negative pulse applied via C4
and R1 will “rob” this current from the
nput and causes the output to go high.

R7 latches the gate in this state after the
negauve pulse is removed At this stage C6
begins charging, feeding back an increasing
amount of current (o the — nput as the
voltage at the junction of R6 and R3 nises.

‘here comes a point when this current is
greater than that fed back via R?? and the
output returns low Diode D2 rapidly dis-
charges C6 to provide reliable re-tnggering

The leading edge of the output pulse is
caincident with the release of the play
button This pulse 1s used to turn on analo-
gue switch 1C6/.3 It will be remembered
that 1f the voltage of the VCO is within the
‘window' at this pont — switches 1C6/4
and IC6/2 will also be on This allows the
supply voltage mnput to [C6/3 to set latch 2
and thus 1mibiate the required actions, te,
blank game display, enable score display,

ete,

The monostable also resets latch 11C2/3
to remove supply from the play button, this
prevents cheating
GAME DISPLAY

The outpuf of the sawtooth VCO 1s fed
via an nverting fuffer, 1C9, and a potential
divider, RV4, t0 the input of IC10 a UAALTO
The input crcuitry of this device consists of
a series of differéntial amphifiers with one
mmput of each connected to the mput ter-
minal (pin 11) via an emtter follower The
other input of each 1s connected to a point
In a potential dider chain consisting of
equal value resistors The differential am-
plifiers thus operate as analogue voltage
comparators and as the input exceeds the
reference voltage of a particular compa-
rator, the output of thai comparator will
change state

To reduce the package pin-out the LEDs
of the display are not driven individually
but are arranged in a four by four matrix
pattern controlled by the row and column
outputs of the UAA70 (A-D and E-F res-
pectively) By enabling the appropriate row
and column output any one of the Sixteen
LEDs may be selected. The matrix outputs
are controlled by the internal logte of the
UAALTO

The resistor chain R42, R44 and R45 sets.
up the reference voltage mputs of the
device The voltage on pin 12 establishes

the lowest voltage to which the LAAITO
will respond If the mput voitage 15 below
this point the first LED of the display
remanns lit. As the voltage nses above this
level the first LED is turned off the second
on — as the mnput rises the spot moves up
the cham, until the voltage reaches that set
on pin 13 This is the maximum voltage 1o
which the display responds and it the mput
is taken above this level the last LED
rematns it

In addition to defimng the dication
range the voltage between pus 12 and 13
determnes the abruptness of transition
between any two LEDs. With this dif
ference set o 1V4 the light pomt ghdes
smoothly along the scale with increasing
voltage difference the passage becomes
more abrupt until at 4V the ight spot jumps
from one LED to the next We have set this
voltage to a pomnt between the two ex-
tremes

The resistors R46, R?? and R47 control
the brightness of the display Q1 supphies
power to the display and 15 driven from
latch 11C2/3 This you will recall is reset,
16, 1ts output 15 low, at the start of a game A
low s oltage apphed to Q1 via R4l turns this
transistor on and enables the display The
latch 15 returned high at the end of ¢ game
this turns Q1 off and blanks the display

SCORE DISPLAY

The score display 1s formed by a second
UAAL70 (IC10) Much of the circuitry 1s the
same as that of the game display except
that we only wish to display eight LEDs
The diodes from unused outputs to the
+VE supply act as ‘dummy’ LEDs, res
tricting the display to eight LEDs. you
could use LEDs for extended scorng — but
a larger box 1s needed This display 1s
powered by 02 which 1s agan fed from the
output of latch 1 (1C2/3 This time how-
ever, the display is blanked, Q2 off, when
the latch 15 Jow and enabled, Q2 on, when
the latch output 1s high

SOUND GENERATOR

The sound 1s generated by IC& an NE535
operated in 1ts astable mode

The reset pn(4) s normally held low by
R32 and hence crrcuit action 1s inhibited. A
positive voltage apphed from lateh 1 via the
play button enables the sound during the
game.

The output 1 frequency modulated by
applying the output of the sawtooth VCO,
v1a buffer 1C7 to provide the necessary low
impedance drive, to the yoltage control
1nput (pin 5) of IC8
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_WEBET
THE DESIRE TO place bets upon
almost any event, from the outcome of
the big race at Newmarket to the likely-
hood of life on other planets, 1s a deep
seated one in many of the inhabitants of
these isiands. That old joke about the
guy who bet his friend a couple of quid
that he can give up gambling for a week
would not be amusing, but for the fact
that it were so near the truth.

Three Way Bet

Bets fall into a number of different
categories They may be made on
disagreements of fact {'1 bet mine’s
bigger than yours’), about events
capable of being modified by skill or
lack of it {'l bet | can get mine further
than yours'], or bets made upon random
events [The mind boggles!).

1t is this latter type of bet, the toss
of a coin, cut of a card or spin of a
roulette wheel, that 1s probably the
most popular form of gambling amongst
groups of people, our race track game
provides an exciting means of indulging
in this type of activity

The game is really a development of
the well known ‘leads or tails’ type
of game, but whereas most games of
this sort are visually unexciting, the race
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track game more than makes up for any
shortcomings in this areal

They're In The LED

When the game's reset button is pressed
all the LEDs are off and the ‘horses” line
up at the starling post. Now is the time
to choose a horse and place bets if you
wish.

AM

g Vo

Releasing the button starts the action
with the circles or LEDs representing
the ‘horses’ starting to flash as first one
horse then the other takes the lead. As
each horse completes a fap the approp-
riate lap LED lights. The first horse to
cross the finish line lights his ‘win’ LED
and halts the racing horses. 1f lady luck
did not smile on you this time, pressing
the reset button gives her, and you,
another chance.

Gonstruction
Mount all the components on the PCB
as indicated in our overlay diagram We
recommend that sockets are used for
ICs 1 6 as these are CMOS devices and
should not be placed n circurt until all
constructional work is complete. The
LEDs are hard wired to the PCB and
the interconnection information |s given
in Tables 1.and 2. Note that LEDs 37
and 38 have their cathodes taken t0 0V
via R6 and R7 and not directly to
ground as the rest

The value of R1 sould be selected to
give the best display on the race track
A value somewhere between 4M7 and
10M should suit,

Now is the time to turn on, place
your bets and probably loose your
shirt
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Fig 1 Pmn-out for 4016 1C

The cueuit uses two oseillators cach based
on two of the NOR gatcs in the 4001 Quad
NOR CMOS packung, Onc of these (IC1/3
and IC1/4) runs at 2 high frequency and its
output 15 ted to the fnput of one half of a
4013 Dual D type fhp-flop. The device de-
vides the output of the high speed oscillator
by gwo and provides two signals that are
180" out of phase at its Q and Q outputs
These signals enable cither 103 ot ICS. the
ICs being enabled if their enable input is
beld low.

The sccond oscillator based on IC1/1
and IC1/2 runs at a lower speed and s
arangcd to provide a non-umty mark

The photograph of the game shown
Jeft shows the general method of
construction used i the prototype

Connection detarls for the wires
between the baard and front panel
are shown in Tables 1 and 2

HOW IT WORKS

This non-unity mark space ratio 15 achicved
by the melusion of DI in the oscitlator’s
timing network. This second oscillator <an
be gated on and off by signals to be des-
cribed below.

Circuit action Is as follows PBI is
closed and this resets all the counters to
7er0 us well as wnhibiting the slow running
oscillator. Upon releasing PBI, IC3 or ICS
will be clocked as the first positive pulse s
generated by [C1/1 and ICL/2. Which
Counter 15 ncremented will depend upon
the state of 1C2's outputs.

In general as the two oscillators are out
of phase the counters Wil appear to

while & 4017 is normally clocked with
positive going pulses at the clock input
with enable held tow, it is possible for it to
be clocked with a negative going pulse at
enable while clock is high. Thus occasionally
1C2 will act a5  cloc
At the end of a lap a pulse is generated
trom the carry out (CO) output of exther
IC3 or ICS and is used to advance the lap
counters (IC4 and [C6).
gamc cnds‘on the ninth Tap when
the ‘9’ output of either lap counter goes
high This turns on either Q1 or Q2 and in
turn lights the appropriate win LED The
signal from either '9” output 15 ORed by

space ratio, in fact # very short h|gl| clocked in a tandom manmer A further ' diodes and this signal used to halt the game
output followed by @ much longer “low”.  random element 1 introduced becausc by disabling the slow runmng oscillator.
= ~—o
TRACK | be1 'LAPS’ WIN' W gy
e
[
—en = e s o
LEDS 1-10
AE ne 3
g —“ '~ LED
£l
Yy
e
o Yo S5

a

RS 270k

456

4

LEDS 11-20
ics

oS 2936
s

@

© 15 aem

“SEETEXT

51 0 ARE N9

Fig 2 Full circunt
dragram of the race
track game Note the
unused sections of
1C2 are tied fugh as 1s
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good practice with
CMOS ICs
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PARTS LIST

TABLE 1
CONNECTIONS TO 1C3 (5}

TN LED (ANODE} RESISTORS f(all % W 5%} SEMICONDUCTORS
ic1 4001
(16) R1 * see toxt 162 4013
kil R2 10k 1C36 4017
Bl R34 100k Q1,2 BC108
i) RS 270k D13 1N914
7 R&.7 270R LED138 TIL209 red
18
SWITCHES
o CAPACITORS PB1 Push to make type
g 76, W1 SPST toggle
i T8 20) c1 47n polyester
c2 Tnceramic  MISCELLANEOUS

Battery chip, flex, PCB as pattern, case to suit.
TABLE 2
CONNECTIONS TO IC4 (6)

PIN LED {ANODFE}

TN
BUY LINES
There should be no problem getting
any of the components for this pro-
ject The ICs should be available from
people like Lynx, Maplin, Watford
and Marshalls The main thing s to try
and get a quantity discount on the
thirty eight LEDs needed.

Fig 3 Fult size (115 x 62mmy fol pattern

Fig 4 Component overlay for race track
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Je SWITCH INCLUDED
For quick and sasy cnnvemn ta convennonal «gnition, alt kits|
II || ﬂ l:ll || are suppled complets wit changeouer swicn 35 STANDAR
equipment, It can be us for performance comparsons ant

O aiete (e Iociton comeiaan o an Sk R cvice
HIGH PERFORMANCE

& pleased 10 accept teiechoned

CAPACITIVE DISCHARGE r SrderdtorlbasmantGlAerateloy
ELECTRONIC IGNITION, Barciaycard Phone 0225 23194
M R PAT

OR YOUR CAR, M 7 to 21 days from tme of orderng.
NOW availabie as a KIT, offering:-- S POST TODAY TO:

9

Oversitimprovement in M.P.G
Increased torue and acceleration
Rapict frst e sterting. _— —

camence.
(e UREFIRE ELECTRONIC SYSTEMS, DEPT.

Complete White Areas

Indefinte contact bresker ife \CCADILLY PLACE, LONDON RD., BATH BAT 8PW.
Name

lms

A saving of £19.07 aver the cost
of a ready built urit.

Surefire Kits {Neg.Earth) @£1575,
gl Surefire Kits (Pos. Earth@£15-75]
FEn At | et compensawors @€ 323
TR
et 1 Enclose Cheaue/P.0. Qov me
B Total showr OTAL

Plssge Chame the total
o SorpiaycergtAcoss AccountNa_

TTLTTITLTTT]

vaned

siegiranics

tnday i nteraammal

o

oy 3 s i WJ i

55 BIRGUTS

b
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, |11 :
\I-----

Ve Vi |
¢ tnday isternationat.

Gaps?

1t can be anuisance can't it, going from newsagent to newsagent?
“Sorry squire, don‘t have it - next one should be out soon.”

Although ETI is monthly, t's very rare to find 1t available
after the first week. If 1t is available, the newsagent's going to be
sure to cut his order for the next issue - but we’re glad to say it
doesn’t happen very often

Do yourself, your newagent and us a favour, Place a regular
order for ETI, your newsagent wilt almost certainly be delighted
If not, you can take out a postal subscription so there’s nothing
far you 10 remember - we'll o it for you.

For a subscription, send us £6 00 (£7.00 overseas) and tell
us which issue you want to start with. Please make your pay-
ment (in sterling please for overseas readers] ta ET| Subscriptions
and keep it separate from any other services you want at the
same time.

ETI Subscription Service,
Electronics Today International,
25.27 Oxford Strest, Loadon W1R 1RF
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The thinnest,
most elegant
weleclronic

watch you
have ever

The Golden Dot 15 tuly an snurely new
standard for t mepiece workmanship Never
before has there been an electronic Quartz
watch 56 whsper thin that its profile
chsilenges the breadth of 1ts elegant mesh
band

If you have ever wished to wear a i
contemporary sculpture ciegani
desarving of museum recognition Tha
Golden Dot is 3 beautiiul choice We
cannot stress strongly enaugh how fine this
elestronic dig tal watch 1s. We can anly urge
¥0U (0 wear it for 10 days at our expense

A technology 50 new it defies

comparison Beneath the wafer thin styling
of this remarkable tmepiece Is the most
sdvanced solidstst iochnology evar rafted
foran electionic watch Notics that there aro
o obtrusive buttons 1o intorrupt the
graceful lines of the watch nself and is
accurate to seconds
The circuitry of the Goiden Dot s so unque

a soft fingertp touch of the Golden
Dot iastantly beams casy 1 read LED
display onto the watch: face.

Six Funceron Pectormance

Hours und
e (R

Seconds

1/
sl /
o (R

This wafer thin Golden Dot watch has »
metal casing wih simulated gold finish and
matching mesh bracelet designed for him
and her

Wear it for 10 d

You yust cannot beleve the luury of the
Golden Dot until you have worn 1t unti
you have cxperienced 1ts leatherweight
comfort and have crioyed the compliments
1 generates We are so cedta n that you wil
be satisfiad that Hddmun 10 the Ono Year
warranty we are offering a 10 day money
Backc guarantoe |f you are not entire,

satisfied

s Telephone orders 01-455
98

I Please send m: Golden Dot

Watch(es) on 10-day trial
| enciose cheque /P /O for £
Chorge 1o me through
Access A/C Na

I Barclaycard A/C No

| Name

I Regstravon No 1011242
Callers welcome

MOUNTAINDENE LTD.

23 Cowper St. London, EC2

Near Ofd St Stanon) Tel 01 455 9455
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EBUILD THE

TREASURE
TRACER
VIK 111

METAL
LOCATOR

AS SEEN
ON BSC1
& BBC:2

v

®_ Genuine 5 silicon transistor circuit.
does 110t need a transistor radio to
operate

& [ncorporates umqite vaticap tuning
for eatra stability

@ Search head fitted with 1araday

screen to eliminate capucitive

effects

® Toudspeaker or earphane apera-
ton (both supphed).

® Britan's bes! sellin

meul locator

6 Lxceilent sensitivity and stability
@ Kit absolutely complete including
dinled tnned, fibreglass p.c. board
with components sitng printed on.
® Complete ufter sales service.
Weighs only 220z.. handle knocks
down to 17" for transport.

Send stamped, self-addressed

envelope for literature

Complete kit
G £15.95
searcheoll L1 ¢1 20 p&P

Plus £137 VAT (8%)

20.95

Plus £1.20 P&P
Plus £.77 VAT (8%)

MINIKITS ELECTRONICS,

Built, tested
and

Guaranteed

6d Cleveland Road, South Woodford,

LONDON E18 2AN
i} order only)

It's here at last!
computerised

BACKGAMMON

GAMMONMASTER It
Only

£199.00

inc VAT p.&p
MICROPROCESSOR
GAME
TECHNOLOGY

For the first time, you can
compete against the computer at
this challenging game of luck and
skill. Every game will be diffarent
and exciting.
The computer is a true. thinking
machine utilizing artificial
intelligence and programmed to
adapt to all strategies of the gama.
The computer has an aggressive
offense, yet understands defence.
It plays a running game, hlack, hit
and run game, semi-back game,
backgame, blot hitting contest
and bear-off strategies.
A novica can learn the game of
hackgammon and an intermediate
player should be able to greatly
improve his game.
Always ready to play an exciting
game to match your novice to master
level of skidl using artificial
intelligence programmed for all
strategies. This advanced state of the
art electronic product uses micro-
processors and memory technology
that verifies every move. even
recogmses an Illegal move and
generates a random roll of the dice
Play against the computer |
yourself, with couples or con-
ventionally Handsome charbrown
compact 12%" x 7Yz x 1%2"" impact
resistant plastic unit shipped with
carrying case simple instructions, 30
men and 2 spares. Ideal personal o
business gift to challenge and
improve a player s game
12 months’ warranty. Please allow
2-4 weeks' delivery

KRAMER & CO.

9 October Place, Holders Hill
Road, London NW4 1EJ
Telex: 888941. ATTN. KRAMER
K7. Tel. 01-203 2473
MAIL ORDER ONLY
SAE for data sheets
Export enquiries welcome
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You may think your conversation is private but

WALLS
HAVE EARS

There appears to be little control in Britain over the manufacture and sale of bugging
devices. ETI has been investigating the current situation.

IT WILL COME as a big surprise to
most readers that bugging is not n
itself a criminal offence Plant an RF
bug in an office during working hours,
fisten 1n on highly confidential
discussions and the worst that you'll
be got for — if you're caught — s
operating a transmitter without 2
licence Technically you could also be
had for listening to ‘an unauthorised
transmission but we know of no such
prosecutions

®Top_secrse. fllusirated exvort catalomue g
Bils 20 ready bullt gecurity devices autometic
Sroiiiance receiver.. pen microphone. il
Tadlo mici telesh f

lonich~ ee

ooerited devices (insnt
ectronic _weiboscopes

The Younger Committee on
Privacy which reported in 1972 quite
rightly recommended that bugging in
any form should be an offence, in
itself, but it has not yet been acted

upon
How serious is bugging?
in researching this feature we

found ourselves continually coming
up against stony silence — few people
are prepared to discuss the subject
and none would agree to having their
comments personally attributed Try
seo o

- TS P

SILVER PLATED COPPER
CYLINDES MIGH O CAVITY —1—]
INDUCTANCE APPROX 3100 ent

CLEARANCE BETWECN POST.
BOTTOM &NDTYL BOTTOM

icorPER AOD! 7

TONNG pasT

CAREFULLY HD_LOWED AREA TO
GeSEuRLE FREE SPACE

Back Br wat canveQ'wooo

CARVED WOOTEN EAGLE DESIGN
aTe

ST L 2
| GRS Rated
p )
[ T e
, |
TG onconpucr msuLsron
)+ mostmrom

1 L wave wie AT 30w

CAPAGITANCE COUPLING
o

to talk to a company that's advertising
bugs and ten-to-one he'll tell you he s
now stopped, but he will supply you
with equipment to sweep' your office
{the technical term for finding other
people’s bugs).

It 1s possible to get some idea of
the scale of things however There are
about ten companies in Britain openly
advertising bugs — most of them
appear to be very small Even so this
indicates that sales are uniikely to be
worth less than £100,000 a year and
since bugs are cheap, literally
thousands are sold every year

Most technical pubkications {this
includes ETI} refuse to accept
advertisements for these devices on

[
BiAL KT

Arrangement of an mfinity
wansmitter used to eaves
drop on sounds i a room
thousands of mifes away
using the telephone as the
microphane

Exploded view of the US
Great Seal presented to the
American Embassy n
Moscow m 1945 This in-
genious device was passive
i operation and could ot
be detected by most of to-
day s anti bugging equip-
ment When you apprecrate
that this was devised 33
years ago 1t makes one
wonder how sophisticated
modern-day intelligence
equipment must be
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the grounds that they are undesirable,
not because we are not allowed to
Where are these bugs used then?
We suspect that the overwhelming
number are bought as toys and not for
any devious purpose but this stil
leaves probably several hundred that
are bought for their stated purpose of
fistening 1n on other peoples
business.
UNSCRAMBLER SUPER SALE Qur famous Code-Broas

works wilh all scanners 2nd tunes all scramble fraquenciex
MWW COD 5 (501) MMM Mail orders to

The vast majority of businesses are
operated decently and honestly butin
every sphere it 1s very useful to know

?]l(b'—-\

_t

Ber an
Bial et L

Saoame r‘ %
RSy
secdven Lpall

=3

about your competitor s business
There are several ways of finding this
out the commonest is to head-hunt a
sentor employee but hus infarmation is
quickly out-of-date once he has feft
Even knowing what s going on in
R&D has serious imitations since
even the staff in these departments
don’t know if their work will
eventually get Into production

Bribery has been tried but you run
the very serious risk of meeting one of
the 95% of employees who would
report it to their boss

Bugging s anonymous Even if the
bug s found, 1t’s aimost impossible 1o
#ind out who planted it and since the
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WALLS HAVE

This telephone insert fooks pretty standard In
fact it contans an FM radio transmitter with a
range of several hundred metres

risks to a company mitiating bugging
are enormous middlemen are almost
always used

parbug, not Just another bug, bigh

m Traneitier. with 20 mile
o .

;g staommy)
us, “linier dian” matchbuy, 3 mnu—1r.m

A i TR
Dert velue gvaetie. sie 10t dotaii,

tor ey

Sweeping

Many 1f not most of the companies
selling bugs will also supply sweeping
equipment — after all a radio signal 1s
easier for someone close to the
transmitter to pick up than 1t 1s for
someone a hundred metres away — or
is 112 First you don t know what
frequency 1t's operating on Itcould in
theory be from 50 kHz {though the
antenna would be a problem) up to
several hundred megahertz OK, use
an untuned circuit but then what do
you do about regular radio and TV

EARS

broadcasts? If you set the frequency
of the bug close to that of a powerful
FM station 1t’s difficult to sort out the
two

The makers of the equipment are
highly secretive about their
technigues and not one would discuss
technicalities, they claimed, perhaps
with some justification, that if you
know how the sweeping 1s done, its all
the easier to use a technigue which
won't be picked up We believe many
of them employ a howl-round
technigue — put a receiver near a bug
and you'll set up an audio/RF loop
which wiil go into oscillation

wrammrers,  reem
Snaateres t prafessianal
oo avalidbie: sand ma tor fuily
[sicited cytatonus, focel sactic g s szt
—

International Espionage
Although companies wili normally
keep quiet about attempts to bug
them, Governments delight n
exposing the falled attempts

The American Embassy in Moscow
recently announced that they were
being subjected to extremely high

e

“

- ™
= o

A small bug openly advertised in Britain
Clarmed to have a range of 200 metres with a
50-hour battery hfe, 1t retails for under £40

e

The size of thss bug can be udged from the PP3
battery plug 1t 13 clamed to have ap output of
300 mW which the makers claun 1s good for 5
miles and can be supphed with any frequency in
the range 84 150 MHz We have no way of
venfying these claims prce is about £16

power, high frequency radio signals
It was of such a magnitude that it was
even suggested that it was an attempt
defiberately to make the staff Il It1s
now thought far more hkely that the
RF signals were heing used to
recharge batteries in bugs within the
buillding

In 1945, as a gesture of good will
the Russians presented the US
Embassy in Moscow with a beautiful
wooden carving of the US Great Seal
After several years 1t was discovered
that that this had built into 1t a
wonderfully simple bug Inside the
seal was a copper cavity coupled to an
antenna, one end of the cavity was
covered by a thin metal diaphragm

The bug was activated by an
external RF signal {in fact 330 MHz)—
this made the cavity resonate but the
diaphragm caused the reradiated
signal to he modulated and this to
relay conversations near the Seal
This could still have been In operation

THE RF BUG shown n the
photograph i1s a home-brew one that
came into ETl s possession. The
circuit was openly published in a
Bntish book a few years ago — we
show the circuit as well although we
have not nor wil we prowvide any
component values {(Since there are
several vanables we do not suggest
you ‘suck-it-and-see’ }

Although a DIY circuit, 1t would
seem that virtually ali the smaller or
simpler bugs are of similar complexity
or even similar circurtry

This bug operates anywhere in the
87 MHz-108 MHz range and despite
the simplicity and low battery dran
{only a few milliamps) itwill transmit a
fair quality signal for several hundred
metres in most areas and at least 30
metres even in heavily built-up areas

DISSECTING A BUG

with steel-frame buildings like city

centres

The microphone will pick up
normai speech at 10 metres quite
easily The performance, frankly, is
the

worrying -~ because of

effectiveness — and the unit can be
built for about £31
<

v

o

Complete cucut of o VHF
bug which can be built for
only a few pounds
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if some British technicians had not

stumbled across the signal by
acc«dem A thorough subsequent
‘sweep’ of the US Embassy brought
to light ne less than 60 other devices!

It 15 hardly surprising that British
intelligence Services are involved as
well The Russian Embassy in London
moved a year or so ago and when
access to the building became
possible it could be seen the lengths
to which the Russians went to prevent
eavesdropping, even to having built a
room within a room. Various bits of
information have leaked out that
Intelligence Services were directing a
low power laser at the window glass;
this would then have been slightly
modulated by the sound inside the
room and the reflection picked up
could detect this

MICRO MINI MIKE

WIRELESS WMICROPHONE

ed Picks
ithout wires up to 30 1t Uhroug
dio. Us ke,

i ime, baby sifter, etc. Money
BiA, MIC cd, C

post & tolg

Disevarl

e v 20 105 e e e o i m

One of the techniques which has
recently come to light is that of 'RF
flooding’ of a telephone. Even when
the phone is on the hook, the RF can
‘jump’ the contacts. This is then
modulated by the microphone and
can be picked up. As it can onty be
used with single lines, a switch-board
defeats this technigue

The other phone tapping
technique, the ‘infinity transmitter’ 1s
also made useless with a switch-
board. Many company executives use
direct lines for security whereas the
switch-board itself 1s a pretty good
defence against same techniques.

ramisiariied tramsmitters
TS istioding Yaloe
microphone: £

1k VAR
08"

I

bl ::::,B:,"év

i S Y
”‘—-.mme Fues, 20x50mm|
I

g
afies price i

Equipment Available

Laws in many countries have failed
to keep pace with technology but it 1s
ironic that most of the really
sophisticated equipment being made
originates in the US — the very place

-~ ARE YOU
BEING
BUGGED?

THE BIGGEST PRGBLEM facing
gomenne wishing to bug anuther §s
&;mmg access. Breaking and entering is
vigusly criminal but 4 bug Can-be
instalfed
risk of the device being discow
acceptabte, Unless the viliains have
access 1o a building during b ng or
decopming work, problems m siving the
bug are real — weli-¢oncealed hidl(\g
phm are usually bad for picking v,
soung. Favouriie sites raported ko us are

n fow pressure aw-conditioning vents

dnd ‘pehind radiators — another one is an
ky pads under a desk, somewhere
wrm:h would nol be noticed for years,

A stmple search is hest and mast bugs
will e discovered unless a true expert has
been employed.

extent of telephone bugging is
unlikely to be high — access 45 80 «ff(cull
that only the Intetligence se Wi
ahl¢ wy handie this. In any cas elec\mmc
teiephone s¢ramblers can overgome (i

17 you regard yourself as a candidate for

bugging, check the credentials of Post
Jffice engraeers if you Baven't caned
them n yoursell. But don't be fod

“the novelists who see tenmsuha\ IWO.
ominous clicks” after the telephone is

- Jan unwanted listener on the fing.

s

with the strictest laws against
bugging and phone tapping This
could be because the problem there is
greater but no amount of legislation is
going to prevent the availability of
equipment — the profits are too great

UNSCRAMBLE CODED MESSAGES from Police, Fire
Medical Chan: mo day senvice. Saiistaction gu

Op———— e

The range of equipment is so
varied and the interest so keen that in
the Spring of 1977 a full scale
exhibitien of both bugging and anti-
bugging devices was held in West
Germany a country which

At first sight an ordinary pen but look cioser.
Despite rts size it has everything incorporated
and will put out a signal over 100 metres for
three days on one set of batterses

lifted @ 2 certain indication that there s -

A real spy kit advertised for ‘the professional’ A

§-channel transmitter aperating on VHI or short

wave is supplied — there is a matching

receiver. Also included is a cassette recorder
mains operation facilities

incidentally bans sales except if it
is m?rked as ‘'Export Only’ It's
surprising how many retail outlets
regard themselves in this field!

The Future
However superior anti-bugging
equipment becomes, the number of
waysaf eavesdroppingelectronicallyis
so varied and the techniques
developed for keeping the devices
undiscovered so ingenious, It seems
that bugs and bugging are not likely
to become any less of a problem
Legislation may not stop bugging
but it can raise the risk factor to such a
level that those pracusing it will think
carefully. ET

Tranenitier —

1 Teduired. ruitable pocket recelver M

Mall Gréer ‘welcome: e
——————

and 8¥:p stamp for Casaiogue of Many simifer
‘Uieence ot svanabie in UK.

ET! is not prepared to answer any
queries, for whatever reason, on
the circuit components or as to the
i ty of the i
shown in this feature.
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glecironics today

What to look for in the February issve:

On sale Jgnuary 6th

international

IB Metal
Locator
Mk 2

The photo shows our Mk. 1. published
a year ago but we've taken this design a
stage further.

The Mk 1 was one of the most popu-
lar projects ever published, probably
because the early builders were able to
demonstrate the exceptional perfor-
manee to others

We've looked at every aspect of the
design and have come up with an im-
proved version which we are sure is
going to be of interest to practically
everyone.

LIGHTNING

A flash of lightming
rarely lasts more than

the
poweris immense. The
Current can reach tens
or even hundreds of
thousands of amps and
potentials are beleved
to be about 107 or 10%

Electronics &
your water supply

How Jightning ac-
curs and what bap
pens at the ground 15

Sounds dull” Not a bit of 1t. As in most fields,
electronic measurement of all sorts of pa-
rameters 1s now wadespread. Dr Sydenham
describes how transducers ensure that our
dnnking water ts monitore

P-AMPS

University explains
Just how dangefous Lt
is

Following Tim Ort's very popular series
on Active Filters, we'se twisted his arm
10 cover OP-Amps in the same way, The
feature will not only grve the theory but
will be heavily spiced with usable
areuits,

N’ A e

1]

goes technicolour!

The next issue of ETI wil have
several pages in 4-colour. At
this stage it's only an experi
ment but you can be sure that it

in the electronics or pu-
ting field. ETI is way ahead
of Ihe Gompetition.

s
blis!

Ultrasonic
Switch

This project describes both transmitter and
receiver and unlike most can be modulated
The basic project in the February issue
enables you (o control a relay remotely from
a very small transmitter — and no licensing
problemst

ETI Cover Price

Sorry. folks — up we go 1o 45p from the
February issue. We hope you'll still consider
us worth it You may have noticed that
recent issues have been 100 pages and
although many are accounted for by ads. the
editonal pages have incrcased uppreciably

Accentuated
Metronome

Not just yer tick, uck. tick but a k. tick
tock” Don't follow? Well, musical times (eg
3-4 tume) are more complex than Lhe regular
metronome can cope with — next month's
project explains

Articles mentioned here are In an advanced
state of preparation but circumstances may
affect the final contents.
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If they've time to invent such damn’ useless
trlnkets int’ mills time, Mr Ackroid, then’
you're not working ‘em hard enough!

RESEARCH MACHINES COMPUTER SYSTEMS — 30 J3LE THROUGH SINEL
RESEARGH MAGHINES 1802 SYSTEM 181K, Feady bull wih 0K R 2K 1OM
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PU//LE

OF

DRUNKEN'S

THE MODEL REPRESENTS a ship
which has four navigation lights on the
port {left) side and four on the star-
board (right) side. Unfortunately,
adrunken sailor instalied 4 green lights
in the sockets on the port side and four
red lights on the starboard side — which,
as everybody knows, is the wrong way
round. Everybody knows too that you
don’t have four navigation lights on
each side — but never mind that, this is
a puzzle.

And the puzzle is to-get all the
green lights on to the starboard side,
and all the red lights on to the port side
— where they belong, That would be
easy if you just unplug them and swop

them around, but the rules of the game

are that:—

a) only one lamp can be moved at 2
time;

b) a lamp can be moved only along the
btack line and must be putinto a
vacant socket at the end of the move,

c¢) alamp can be moved as far as desired
on any move, Including going round
corner;

d) alamp cannot jump over another
lamp.

Well that's the puzzle. If you think
it’s easy — try it. Just draw the lines on
a sheet of paper, use dots for the
sockets and use 4 B¢ and 4 2c coins as
lamps.

Circuit diagram Fig 1: The valug of current fimiting

resistor / should be found by trial to keep total

battery dran to about 100 mA.

8.2 ohms

THE
LOR

Actually that's all you realty need for
the puzzle, but to make it mare attract-
ive and electronic we used red and green
LEDs which light up in the sockets.

Gonstruction

The circuit of course is simple — just

12 audio sockets connected in paralle!,
a 3 volt battery, a current limiting
resistor, a switch and 8 LEDs which can
be plugged in.

The prototype was constructed in a
plastic box measuring 140 x 100 x 75
mm with an aluminum panel. Any box
about that size would do; construction
is not critical,

PARTS LIST

RESISTOR
8R2

% W (see text)
LEDS
4 Red (TIL 209 or similar)
4 Green (TIL 209 or similar)

MISCELLANEOUS

2.5mm jack socket {12 off)

2.5mm jack plugs (12 off) {see text}
On/off switch {any type}

Hook-up wire

Box 10 suit

Battery {3 V)
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The lamps are 4 red and 4 green LEDs
soldered straight on to the terminais of
2.5 mm audio plugs. Care must be taken
that all LEDs are soldered in the plugs
the same way round, so that the positive
side of each LED is connected to the
centre contact of the plug. There are
avaitable several lengths of 2.5 mm plug
but the best for this project has a
‘handle’ measuring 22 mm and a hote in
the top which is just right for a LED.
The plugs should have colours to match
the LEDs if possible — red and green —
or at any rate red and black. Take care
to get all LEDs protruding by the same
amount,

The sockets mounted in the panel
must all be wired the same way round
too so that in every one the positive
wire is connected to the cantact which
meets the centre contact of the plug.
in this way any LED will light up in any
socket.

The resistor R in the prototype was
chosen to limit the current drain on the
battery to a reasonable value — 100 mA,
and still give adequate brightness to the

EDs.

The battery comprised two D cells
soldered together in series and to the
wiring on the panel. They were held :n
the box with suitable packing, but a clip

® PORT

R ] R

Phato 1. The finished puzzie

could be made instead.

The black line on the pane! was made
by cutting a strip from a sheet of black
contact which was on hand. Scotcheal,
paint or drawing ink would do instead.

Well, there you are, that's the puzzle

STBD

and nothing eise need be said about its
construction.

Its solution Is another matter. The
answer will be published next month.
Suffice it to say for the present that it
requires several moves! ETI
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WHAT THE CRITICS
SAY
electrgn

I ,’;',';"ll{"qnlns

EC/4
‘-”\imr”’jg/

ARNOLD SKULFINGTON
| built the timer, the morse
oscillator, the buzz game and the
temperature alarm — all using the
same PCB design. | really liked the
pictures of the ETI staff, I've cut
them out and stuck them on my
wall
used to be). | want to learn more
electronics so | can build a robot like
R2, the internal pictures of the Star
Wars rabots are really good in Jim
Perry's big feature on Star Wars. |
asked my uncle to get me one of
those futurisuc calculators that
Halvor Moorshead talks about, bul i
he said that they won't be invented/
for a couple of years yet!

JACK WORTFANGLER
Ron Harris's report from the
future has given me many
new ideas for developing
my hi-fi system — but |
disagree with his views |
on valves, surely valves |
will never be replaced! /
After reading Angus
Robertson's feature

on the future of

video I'm

thinking of nstalling
avideo complex n with
my hi-fi — which is based on

the system shown in the audio section.

ELECTRONICS
TOMORROW

On sale now at your

friendly newsagent or direct
from ETI for £1 inclusive of p&p.
Send cheque ar postal order
{payabie to Electronics Today
International) to Electronics
Tomorrow, ETI Magazine, 25-27
Oxford Street, Londan W1R 1RF

48

ABOUT ETIS '
FUN NEW SPECIAL

__ Apologies 1o Roy Pullen for messing around with his
cartoons, you can see the full glonous,
_ unexpurgated versions in Electronics
- Tomorrow

-

LEWINKLE
tdon't

know when

Vil find time to
build the CMOS
{switched amp,
| but I've already

{ started on the

i power supply
/ — my old one
/ just blew
| up! The cartoons
by Roy Pulten are
great, and all those
gadgets for building
prajects (the ones
Jim Perry talks
about) are going

to make electronics a
lot mose fun.

JASPER OATS
When | convert my TV to a display
for my computer {as descnibed in
this far-out special edition), what
will | do with all the print-out I've
got lying around? If Gary Evans is
nght with his predictions about
MPUs, I'll be able to build my own
Star Wars robot in about a year's
time. With the ups | picked up from
Chive Sinclair (wasn't it good of ETI
to send Steve Braidwood and Halvor
Moorshead to interview him for us),
I'll take on the Yanks and Japs with
my own robot company — Oats
Robotics
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Inside Star Wars — The inside story from
the most successful film ever made. Not
due for release until later this month, ETI
staff travellad to Canada to preview it for
Electronics Tomarrow readers. Plus R2-D2
and fellow robots exposed — detailed
internal shots show how they were made

Electronics Tomorrow is the latest
ial from ETI ma-

gazine. A g -
or direct from ET1. Here are just some
of the features, for more details see
what the critics say on the opposite

page.

s %] 4

ETI Types — Graphically portrayed by Roy
{you name it, I'il draw it) Pullen, this pen-
in-cheek feature takes a look at the
beginner, project builder, audio man and
the MPU addict.

The ETI Story — In the beginning there was
no ET) and there was a great wailing from
the electronics enthusiasts of the world.
Then Modern Magazines said 'Let there be
ETV’ and there was great rejoicing — read
about the history of ETI and ses the staff in
action {downing pints) with a sefection
from our scrapbaok.

Calculators Of The Future — In the last 5
years prices have dropped and complexity
has risen, we don't think prices will drop
much further — but the facilities offered
witl become mind boggling! Halvor
Moorshead designs a new madel for 1979
and talks about the generation to follow —
some manufacturers may think we've been
at their research files!

The Sinclair Story — Steve Braidwood and
Halvor Moorshead went off (tape recorder,
at the ready) to get Chve Sinclair's true life

Tomorrow readers. The man who brought
you the world's smallest television talks
about his past failures (and successes!) and
the possibilities for the future — gripping
stuff!
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wireless
show

Pete Scott, our visiting Australian hi-fi
editor, took a wander through the
hallowed halls of the Victoria and Albert
Museum to cast his eyes over the
vintage radios displayed therein and

bring us this report on the ancestors of
the ‘trannie’.

»

Decca Deccette 1953 A 4-valve battery portable, using mimature
valves of superhet design and with (detachable) mams ehmmator base

Left Ekco model SH25 from 1932 and an the nght the UVAW78 five years older

50

THE NOSTALGIA TRIP of 1977 is undoubtedly the
‘Wireless Show’ at the Victonia and Albert Museum until
December 11 The show, which consists of a fine
collection of British radio receivers from a perned
which could loosely be called the ‘valve era’ 1s the most
comprehensive survey of historical radio receiving sets
ever compiled.

Scope
The 130 classic receivers have been chosen as a
representative selection of equipment produced
between the early 1920s — when regular public
broadcasts commenced in Britain — to 1956, when the
era could be said to have ended with the introduction of
thie first British transistorised portable radio

The show 1s necessarily restricted 1n scope by the
available space and so does not attempt to give a
completely balanced view of the thirty years it covers
Items such as the combined radio-gramophone, or the
larger combined radio-TV, are not included It is also
obvious that the exhibits of the larger floor-standing
consoles have been {imited to allow a greater overall
diversity

Table-standing vaive sets — every home used to have
one — form the dominant section of the show, but older
wisitors will have their memaries stirred by the earlier
units with therr free-standing horn speakers

Background

The choice of 1922 as the starting point is not
random even though a great number of the major
mnovations in the wireless field had already taken place
by that tme Marcomi had filed his first world patent in
1896, transmitted over the Atlantic in 1901, and
speech had been broadcast by Fessenden in 1903.

The first broadcast of speech across the Atlantic had
been achieved in 1916, using a transmitter comprising
some 300 valves, and the first practical use of superhet
techniques for speech broadcast across the Atfantic was
made in 1921

About this time wireless was being used only by
expenimenters and enthusiasts, wha tended to construct
their own receivers, although 1t was esumated that there
were some 500 companies manufacturing components
n Britain alone

R RS o
e

Lefttonght A 1948 GEC o Marconphone
Personal wauld vou beheve; ser (1947 our
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All photographs Crown Copyright Qur thanks to the Victona and Afbert Museum for permission to reproduce them here

Wireless at this stage was not used for 'passive
entertainment’ in Britain, although Amenica was being
served by severai hundred transmitters — largely
unregulated However, with the formation of the British
Broadcasting Company, set up in 1922 to organise
regular entertainment programmes through a network of
eight transmitting stations, wireless began to have a less
esoteric appeal.

So the starting point for the Wireless Show represents
the time at which radio started to become a popular
commodity The growth rate in the industry from this
time was extremely rapid as was public acceptance

The Technical Side
For those interested in the changing technology the
show 1s an interesting aid to tracing technical
developments through the thirty years preceding
Britain's first transistor radio

Immediately obvious features include the rapid
mprovement n tuning facilities, the fight for higher
selectivity as the number of transmitters escalated, and
the move from battery operated sets (or combined
battery /ac) to ac only as more houses were wired up, and
and then the move back to hattery power as portability
became a desirable feature

Even the gimmucks and conventence features, such as
the magic eye’, introduced as technological advances
slowed in the late thirties, prove fascinating

Stylistically

The main purpose of the exhibrtion at the Victoria and
Albert however, s to show the changing styles in the
presentation and appearance of radio receivers through
the chosen period Styles that moved from the ornate —
almost ornamental — crystal sets of the very early days
through to the recevers with intricate wooden cabinets
and then to the architect-designed, sculpted-plastic
‘creations’ which eventually proved too much for the
woodworking craftsmen, but which were dropped in
post-war austerity

The show produced by the V&A in association with
the British Vintage Wireless Society, is well worth a visit
by anybody who ever built a crystal set It will revive
many memories for older visitors and gives a fascinating
nsight inta the background and formative years of radio
In this country ETl

%

b8 kmy

[RPPEYY

ks A

friend the Decca agam and o 1950 design
by Lavaerce Grffin
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Superhet from 1932 andt Ekco 3 valve desigr could be battery run

Marconiphone 1932 mode! 42 on the left of the Pye MM from the same year

The vastly expensive (£15 195 6d) Marconphone personal receiver in
e up




TOP PROJECTS
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ETI DATA SHEET m—

AN 080 Family Bife1 Op Armps [ < <2

The TLOBO family of BIFET operational
amplifiers provides an ideal combination of
highampedance JFET nputs with a
low-distortion bipolar output circuit Quality
performance in the TLOSO family 15 achigved
without complex cirountry

TLOBO family circuit description

The following sections should be read in
conunction with Fig 1 the hasic schematic for
one channel

Bias circuits

EFTQ16 zener D2 transistors Q147015 and
resistor R6 establish the bias currents for the
input differential emplifier and the second gain
stage Epiaxial FET Q16 provides a fixed
currentto D2 establishing 5 2V on the base of
Q16 The resulting 317uf collector current of
Q15 flows through Q14 and sets the currert
levels in Q1 and QY

Resistor R1 causes 196uA current i Q1
that 1s divided between the input stage JFETs
Q2and Q3 The second gain stage bias
current about 600uA 15 denved from E9

Input cirguit

Input JFETs Q2 and Q3 operate into the
active load circuit consisting of Q4 Q6 and
Q7 Current imbalance and input offset
voitages may be adjusted on the TLO81 and
TLO83 through connections to the emitters of
Q6 and Q7 External offset controls for the
TLOBO conne t 16 the caifectors of Q6 and
Q7 The C1 compensation capacitor is internal
on the TLOBO TLOS2 and TLOB3 and TLOB4
For the TLOBO connections for external
compensation are provided which aliow user
adjustment of AC characterstics
lon-mplanted input devices provide very
tugh input impedance contealled pinch off
valtage for maximum comman-mode nput
range, and matched characterstics for control
of the nput offset voltage JFET inputs also
afiow adequate dnve 1o the second stage
resulting 1n maximurm output pezk to peak
capabiiity and wide power band widths

Output stage

Q10and Q11 provide Class AB bigs to the
output transistors Q12 and Q13 This allows
near zero crossover distortion and produces a
low total harmonic distortian at the output
The simplicity of the output cireurt results 1n
minimum silicon area requirements kesping
manufactuing cost down while maintaning
quality performance R2 R3 and R4 form the
Gutput short circuIr protection network
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Fig 1 Schematic diagram for TLOBO family

Second stage

Drve from the nput stage s single-ended from
the coliector 0t Q7 D1 provides a clamping
action across Q5 and QB preventing saturatian

of Q8 and excessive current n Q5_Q5 and Q8
form the high-gatn second stage The second
stage output collector of A8, drves the output
stage consisting of bias transistors Q10 and
Q11 and output drivers @12 and Q13

Icy Road Warning Indicator

33K

Vaur -T2V

THERMISTOR 15K

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978




T 020

Peak Detector

RIGH INPUT Z
LOW DUTPUTZ
LOW DRIFT
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Tone Control =
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FEATURES ADVANTAGES
@ HIGH INPUT Minimum loading effects allow efficient use
{MPEDANCE wath high impedance transducers

@ HIGH SLEW RATE

@ LOW DISTORTION

Provides the desired response characterstics

required in audio frequency actve filters and

quahty sound systems

Minimized crossover distortion yields very

low total harmonic distortion for maximum
performance in critical music systems

@ CONTINUOUS SHORT  No damage resulting from accidental shorts

CIRCUIT PROTECTION

@ LOW POWER
CONSUMPTION

ar operation into low impedance loads

Only 2 8 mA per operatonai smplifier Less
System power required and battery operation
s practicable

absolute maximum ratings

TLOB_C
TLO8_AC
TLOB BC

Supply voltage, Vg fsee Note 1/ I‘ O 5 o

Supply voltage, Ve lsee Note 19 18V

Oifferenual 1nput volrage (see Note 21 ,30“ - 2 .
FinElyEigi ¥ T s ]

Input voitage (see Notes 1 and 3] A5V o 5 g

Duration of output short cireurt (see Note 41 Unlmited | - L W T TR ™

Contimuous tatal dissipation a1 25 C free-arr| JJGN, or P Pockae | 680 l LED | e s

temperature | Package 525
Operating free-air temperature range [owrc]

TLO8O
- & oy
» -
P
O
e s s o

TLOB1
e o ° T
] ; e o
» - o
23 4
SR
The TLOS2
i 8
P
s St
»-zmm\ 5 e -
The TL083 The TLO84

exas [N

PIN OUTS ==

oL R

i
RIS Ty

the zero reference level 15 the midpoint hetween Vecs and Voo

dissipalion raning 1s not exceeded.

NOTES 1
2
3
a.
54

Al voltaqe values except differential voltages are aitn resoect to tne cero 1eference evel (ground: of the supply voirages where

Differential voltages are at the nonIerting inpur rerminal with respect to the inverting ;nput terminal
The magnitude of the Input voltage must never exceed the magritude of the supply valtags or 16 voits whichever is less.
The output may be shorted 16 ground or 10 either supply. Temperature and/or ~urply voltages must be limited to enswre that the
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OFT
WARE
GAMES

These games for the Sinclair
Programmable were submitted by Mr P
Cornes of Crewe in Cheshire. A flow
chart is given with each listing, so that
owners of different machines have a
head start in producing a program for
their machines.

INFORMATION OUTPUT

DATA TO BE INPUT

GO IF NEG

OPERATIONS

MEMORY EXCHANGE

PROGRAM ENTRY POINT
FOR AOR M

ACCUMULATOR.
(DISPLAYY

MEMDRY

Object — To simulate & show jumping course in such a
way thati—

1 The player enters 2 guess as to bow many
strides of acceleration he thinks will be required
by a horse o clear a fence H feet high

2 The player Is given an indication of right and
wrong guesses.

3. The players total score Is made available to him
at the end of the game.

4 The players score i made dependent on the
value af hu guesses and on his successtully
clearing the fences.

Executfon -
0/a¥/stola Yia Vigoto/0/04
input H fence 1/RUN/input strides/RUN/rightawrang
input H fence 2/RUN/input strides/RUN/right-wrong
input last H/RUNfinput strides/RUN/right-wrong
AY/Relfscore,

The biggest problem with this program was trying to
find a realistic relationship between the number of acceler
ating strides input and the height that these strides would
enable a horse 10 jump. The following curve shows the sort
of refationship that 15 required.

HEIGHT
FEET >

PRI =t v e ST LT
NUMBER OF STRIDES

As you can see from the curve the exira height that the
horse ¢an jump decreases as the number of strides increases,
such that after a certain point no increase in height is
gained by ncreasing the number of strides. This is the sort
of curve you would expect in rgality. | have simulated this
curve by using the arctan function. The tar of an angle can
take any value between zero and infinity so the arcian of
any number between zero and infinity has a radian value
between O and 1.57 and you will tnd that taking the
arctan of ary number greater than about twenty gives
appraximately 1.57 as an snswer, The only thing to be
done now is to scale the arctan values up to give & reason-
able range of heights, to do this we multiply by five.

Looking at the plan of the course you will see the path
connecting the fifteen fences together. The number along-
side each fence is its height {H} and the numbers on the
paths between the fences are the distances in strides to
_each fence. If you input these numbers as your guesses
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HORSE JUMPING GAME

Finish

( uroate scome ¢ [mex
Above a suggested course for the horse race game Al the fence | wimasTaioes il = 05
heights are given in feet, and the number of strides between the fences | et [
vaLuE -ve Fon | NS
= FENCE GLEARED | et
Ve FORFENCE | b i v
powN | cALcutaTE e E
| HEIGHT FROM 1 v
" 1 STRIDES 1 E3 ) 1
4 ¢ meur s
S]] ¢ [ -
then you are guaranteed ta clear the fences but you wifl ¢ (0 e
find that it is possible 10 ciear most of the fences in less e =
strides than shown, : i
Your score is calculated by totalling &l yotr guesses f
round the course and by adding & penalty of nine points |
for each fence you do not clear. You should consider your- UPDATE SCORE 23]
self to be disqualified if you knock down mere than four WHITH FENCE —
L : DOWN PENALTY |
If you clear every fence in the minimum number of 2!
strides you will end with a score of ninetyfive but you CeNCE CLEARED! | Eanr pmi e
should consider a score of one hundred and ten or less as DOWN DISPLAY R T
good. i 1 = CLEARED = Te
g = 3
When you master this course it is & simple matter to oo 0 |ee e
change the heights of the fences and this creates your own = ¢ | ]
course but remember that no fence should exceed 7.6 INPUT e it RETNE |
feet in height or you will not clear it.
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UNIVERSAL RANDOM NUM

Object — To generate a random number of any required
length up to sight digits in such a way that each
digit can take any value from N to M.
OR generate single randora numbers with values
from K to L.
QR play sn ESP game such that the player has
the opportunity of entering 8 single digit number
before the caiculator generates a random hum-
ber, both digits being displayed at the end of the
run for comparison and statistical purposes,

Exscution 1 —
Any nurmber between 0 and
1/a Y/Sto/aV/a Y/goto/0/0/ /ce/
RUN/random digit/ it you require a two digit
tandom number then press RUN agaln and a
second random digit will be dispiayed alongside
the first, a three digit random number, press
RUN a third time etc - ...
When you have a random number of the required
length and wish to generate another number
press the clear button fotlowed by RUN/random
digit/ etc. . . .

Execution 2 —
Any number between 0 and
1/ V/Sto/a ia Ygots/0/6/ fce/
RUN/random number/
RUN/random numbes/
RUNFrandom number/ etc . . .

Execution 3 —

BER GENERATOR —FOR GAMES

Hpte T e et
With the values of win shown, the program gives a 95%
pay-out.

Race

Use execution 2 with K = ] and L = number of players
say four). Run the program and each time a number comes
up enter a one in the table shown, in the next empty
square down, Undernesth the number displayed. The
ﬁ[ﬂ player to fill the column below bhis aumber is the
winner.

Battie

Use execution 3 with N = 0 and M = 5. Each player takes
it in turn to enter his own number {one to tive} and rup
the program. When the display appears subtract the smafler
digit from the larger and then add the farger digit to this
answer, The player with tha highest number at the end
of the round wins the round. The Tirst player to win five
rounds wins the game.

number between 0 and
1/a ¥/St0/a Y/a Ygoto/00/ cel
Your guess/RUN/random number and your guess
Your guess/AUN/random number and your guess
Your guess/RUN/random number and your gusss
With the program as it stands the variables take the follow-
ng values:—

N=K=1
2 M=L=6
Dbviously with these values the program can be used to
imulate the throwing of dice with executions 1 or 2.
When you come to change the variables you shoutd do it
in the following way:i—
- Executions 1 and 3
Chose a value for N between 0 and 10 {Integer}.
Chose a value for N and 8 {integer}, :
Replace fines 9 and 10 with the value of M ~ N. -
Reptace lines 29 to 31 with the vajue of N = §
{inctuding sign).
3 Run as per execution instructions,
“ Execution 2
Chose a value K between O and 10 (integer),
Chose a value L between K and K + 99 {integer).
Reptace fines 9 and 10 with L — K.
Replace lines 29 to 31 with K — 1 finciuding
sign}. s
Run as per execution instructions.
With 2 moments thought you will see that there are ane -
hundred and one uses for this program, a few of these are -
given below.

Slot Machine
L Use execution | with N = 1 and M = & and scors wins

A -90R voUR GuEs:. - ARYTHING 970 1

ey

L

acecording to the following table.
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ids |
has the appmtumy of gue;
riataial {plus or wHs C gra

e vatiatyas take the 1

B =100 grams. -
Should yeu wish

To change B — P

sad 1o playing the gaf

FINDS NEXT

i
I
1
¢
RANDOM NUMEER |
i
+
¢
¢
0
'

[T e

I
i
¢
¢

oIsPLAYS

Above the score sheet for the
battle game and reft are the histing
and flove chart for the averal: game

RANDOM NUMRER

Comeanss Gu.ss

cacuiarks i
'
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CUTS CARD

Designed by John Miller-Kirkpatrick

LAST MONTH WE ol the

description of the System 68 TTY
card and described a simple cassette
interface circurt that could be used in
conjunction with this card. This month
we begin describing what is probabiy
the most popular means of encoding
data in a form suitable for storage
on magnetic recording tape — the
CURS format. CUTS stands for
Computer Users Tape System and 1s also
sometimes referred to as Kansas Crty
Format.
CUT Abave The Rest
Figure 1 shows the basic specificat-
ion of the CUTS system. From this it
can be seen that a serial data stream of
eight bits has a number of control bits
added to it, much as a TTY has similar
control information added to its output.
The reason for these additional contiols
were dealt with in the first part of the
TTY interface published in November
last year.

Figure 1 also shows that the CUTS

jon calls for a logic ‘1’ to be
recorded as efight cycles of a 2 400 Hz
tone and a logic ‘0" as four cycles of
1200 Hz. These tones have been select-
ed as being suitable for recording on
most tape systems and are also easily
derived from the master 4 800 Hz clock
present in standard UART systems.

The circuit diagrams of the decoder
are shown in Figs 2 and 3 These two
circuit blocks replace the equivalent
sections of the TTY interface circuitry
to provide a complete CUTS encoder/
decoder, all memory decoding and
UART configuration being identical to
that of the TTY card.

Next month we shall deal with the
construction of the CUTS card as well
as dealing with the necessary software.
We shall also deal with means of provid-
ing additional RAM and PROM for the
System 68

Before winding up this month how-
ever, may we go on to discuss an in-
teresting area of software.

Assemblers and Disassemblers.

An assembler is a program which allows
instructions to be entered in a coded
form which are converted by the pro
gram into a machine code form Large
programs cannot be written without an
assembler or similar program to help
with address and branch decoding. A
disassembler works the other way
round, if you feed it with a machine
code program it will attempt to convert
this back into the coded form used by
the assembler. This is useful for docu-
menting programs which have been
written originally in machine code.

Mr G. L. Evans of South London
{not our G. Evans) has sent us an
example of a routine written in
Assembler for use 'n a disassembler.
We hope that Mr. Evans will send us
further details of his Disassembier as
it progresses. I anybody has a smalf
Assembler we would be very interested
in that as well.

hd

DaTa 0N BUS

DATA 3¥7E

———— ——— 11 BITS =

STOP 1

1 CHARACTER

—— 8BITS = 1 BITE

10t 0 G 10

REX A5, DECIMAL 165
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Fig 1 The sperification of the
CUTS spstem cans for a logic 1 10
be recorded a5 sight cycles of
2400 Hz ang 5 o O as faur
cycles of 1200 47
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CUTS CARD

L80C Hy

Fig 2 Circunt dhagram of the CUTS
encader This circust_encodss the
output from the UART SO output

UART

CLK

ici/ o
74O

Much of the circuitry of the CUTS encoder
is exactly the same as that used for the
TTY imtertaco described m the November
1977 copy of ETL

The CUTS format calls for z byte of

12 1o be recorded as 4 START bit (logic
‘0") followed by eight data bits with the
end of 2 word being signified by two STOP
bits__(logic 1. The setting up of the
UART' control registers to conform to
this specification was dealt with 1n the
December tssue of ETL

With a data rate of 300 baud each bit
tume will be equal to sixtecn pulsc times
of the UART fransmit clock (4 800 Hz).
We require that a logic *I° be recorded as
exght pulses of 2 400 Hz and a logic ‘0’
be tocorded at four pulses of 1 200 Hz.

ENCODER

The circuit of the encoder is shown m
Fig 2 As mentioned above this circuitry
replaces the circuitry associated with the
SO output of the UART shown in the
TTY interface.

The 4 800 Il TCP clock is mput to
one half of the 74C74 Dual D flipflop

ciRl

A —ty
R2 100K

HOW 1T WOIRKS

where 11 is divided by two to provide o
2 400 Hz signal with a 50% duty cycle.
This signal 1s fed to the clock input of
the second halt of the 74C74 _and, wia C1
to the input of IC2/2 a 74C02 NOR gate.
Circmt_action is s follows. When SO
is low and we require 4 | 200 Hz signal,
the inverted SO output is fed 10 1C2/2. &
glance at the truth table for a NOR gate
Wil show that the output from this gate
must_then be low This output is inverted
by IC2/3 and the resultant high applied to
[C1/2’s CLR nput This mput is active low
and the clear is thus disabled. This means
that IC1/2 will act as a divide by two
lement producing the required waveform
f now SO goes high, a low is input
to IC2/2 after inversion. Reference should
be made to Fig. 4 to make the following
description easiet to foliow
The signal at the C1/R1 yunction consists
of a series of negative sprkes co-incident
with the traifing edge of the 2 400 Hz
signal at IC1/t’s Q output. With a low
applied via the inverter, to the other nput
of 1C2/2, the output of this pate will be 4
series of short positive going pulses, which
after mversion, arc wsed to reset ICI/2.
‘As the 74C74 clocks on the positive edge

a1cuz f

200 bz 9

Ic2z P

2200 Hz

encoding circut

Fig 4 Disgrams showmng the vanous waveforms present in the

of the clock input from IC1/1's Q output
but is resct on the negitive cdge of the same
signal, the output of this IC becomes the
required 2 400 Hz signal

The 2 400 Hz or 1 200 He output from
s fed via a filter formed by R2 and

R3 and R4, to the MIC output

The filter is necessary to convert the
square wave logic signal to 2 waveform more
suitable for recording on tape.

DECODER

Figure 3 shows the circwt of the decoder,
which again, is used to replace the equiva-
lent cireuit block on the TTY card.

The output of the recorde is squered up
and brought to TTL levels by Q1 and IC2/4.
it is then apphed to 1C3/1, one half of a
74123 dual reiriggerable monostable. This
device has its astable perod set to a time
that is longer than the period of 4 2 400 Hz
signal, about 550 uS is the best.

we now assume that the signal from
the tape s of 2 400 1z. when the first pulse
reaches the 74123 its output goos high for
550 uS As the input is 2 460 Hz however,
after some 417 uS, the device 1s retriggered.
Therefore with an input of 2 400 Hz the Q
output will remain high

If, however, the Signal 15 Teplaced by a
1 200 Hz output from the recorder, the Q
output will sull go high for 550 uS, but as
retrigeering will not take place for at least
830 uS, the Q output will consist of 50 uS,
logic *1° pulscs with logic ‘0’ pulses in-
between

The output from the monostable is input
a5 data to the D fupflop 1C4/2. The clock
signal for this device 15 the 1 200 Hz o
27400 1 input {o the 74123, The D flip-
fiop is tnggered from the low to high
transition of this waveform and thus if the
signal is 2 400 Hz imply ing that the Q out-
put of 1C3/1 15 at ‘I, the ouput of 10472
will also be at lome 1. If however the
input 15 at 1 200 He, at the moment of
clocking. the Q output of IC3/1 will be
Jow, thus the Q output of 1C4/2 is also low.
The waveforms shown in Fig X help cxplain
this action

The Q output of IC4/2 is fed to the SI
input of the UART thus completing the
recovery of data.
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Fig 3 Circunt diagram of the CUTS decoder this
circut decodes 3 CUTS encoded signal and

[ETPN

e¥a

I

1C4/1 3

[

Fig 5 Diagram showing the vanous waveforms present in the

decoding circuit
SYSTEV CLOCKS

The receive clock puise RCP used 1 the
decoding operation is the same as that used
in the transmit mode (TCP). In order to
justifv_the use of the same clock for both
operations we need 1o study the operation

f the UART and do some straightforward
arithmetic. (For a full cxplanation of the
terms used below see the UART data shect
published in November 77's ETI).

Figure 8 shows the timing of the UART
in receive mode, the data presenied to the
UART by the CUTS decoder 15 shown as S
If we assume that the UART 1s looking for a
START but then 11 will recognise the trans-
ition of SI from high to low as a possible

START bit. It now waits for eight pulses of
its 4 800 Hy clock and then samples the S1
line at what should be the mid-point of the
START bit. If ST is high at this time then
the START bit logie is reset and the UART
waits for another high to low transition of
SLIf 8115 low at the sample time then the
UART aceepts this as a vahd START bit and
procedes o sample the S1 line every sixteen
pulses of the 4 800 He clock After inputi-
ing the correct number of data bits the
UART looks for a valid STOP bit (logic 1)
at which time it transfers the data and any
error conditions to the output registers and
signals DAV (Data Avaitable) to the MPU
The MPU accepts the data and status words
and resets the DAV line to mdicate accept-

ance to the UART shich by now isTooking
for the next valid START bi

e L ST Fig
84, two Worst cases are shown as Figs 65
and 6C, Tn these worst case conditions 1t 15
assumed that the 4 800 Hz clock used as
TCP i also bemng sed as RCP and thus
the only variations possible are phase
change and frequency change The phase
change problem 15 overcome inside the
UART and thus does not concern us here.
The frequency change can only be due to
changes 1 tapc speed between recording
and playback at the 55 timer used as a
4 800 Hy osellator is independant of
voltage variations in the powsr supply. If
we examine sample pulse tram B we can see
that the data 15 being mput at a faster rate
than expected and a5 a result the sample
pulses end up very close to the end of data
bit seven time  As the sample pulse is set
during the START bit as being the cighth
pulsc and n data it seven i during the
filteenth pulse time of the wput data it
must change by seven pulses in eight bits
€8 x 6 pulses). This can be worked out o an
erTor variation ot:—

ﬁ X 100 percent

=5.46%

On a tape recorder of a reasonable
specification this level of tape speed toler-
ance will not occur and thus the 4 800 Hz
TCP can also be used as the RCP clock

HRCTAA T -Th P

L

‘si START | BITO | 8iT1

BITS

8IT7 JSTOP\ STOP2 | START

SAMPLING

PULSES A | | ]
AR N N S N N N B
SR N N R [ I L1

Fig 6 Diagram showing the effect on the sampling pulses generated by the UART with a difference between TCP and RCP A
shows the ideal sampling puise (TCP = RCF) B shows TCP . RCPwhile C'shows TCP > RCP
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Noweven betier, even more powerful!

The unique wrist calculator.

AVAILABLE ONLY AS A KIT.

Assembling the Science of Cambridge
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T'he wrist caluulatot comes s inished components,
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Ifanythinggoss wrong, w < ll eplace damaged components
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Very few ordinary calculators have the same functions for Previousls Simclarr Tnsirumet £
the same sort of money 6 Kings Parade, (. dmbndgt.(,dmb& CB2ISN
Now 10 keys con do the work of 32. r——————————————

To Setence of Cambndge Ltd .6 Kings Parade Cambridge.

All those functions, from just 10 keys? In such « small Cambe CB2 1
“Please

cateulator? The secret fies in the special four-level keyboard =

Each level has a different set of functions Simple two-way

switching system allows you to sclect any Kevboard level quickly |

and casily. Each set of functions is carefully grouped, o let vou |

whisk through calculations with the mmimum of switching,

And the answers come up bright and cleu. too. The displa |
|
|
|
|

quv Science ot Cambndge

rioh caleulatore kit ot £9 95 pus 80p \at and 23p &P
otal {11 eac

Overseas urders may be sublect o postal surcharge

*1 enclose chegque; POsmuney order lor £

NAML__ —

uses 8 full-size red LED dugits. 1t has wide-angle magaitication,

and is eastly visible under any light conditions ADDRESS. — ——

More battery power, tool

With the Science of Cambridge wrist-calculator,
youll get up to 30 hours use between batiery changes (that'sa
lot of cateulating!

Completc av appropriae ET1 Plea~e point
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IN THIS PART of our series we shall
look into sequential logic by using the
7400 IC.

Set the IC up on the board to make a
circuit using two of the logic gates as
shown in Fig. 1. The gate with its out-
put taken to the LED should have its
spare input marked R, while the spare
input to the other gate should be
marked S.

Fig 1 Cross coupled NAND gates formung an
RS tip-fiop

This circuit is a flip-flop, as you may
have guessed from the cross-section of
inputs and outputs. Complete the tabie
shown in Fig. 2, and note that the out-
put for R =1, § = 1 is not the same in
each case.

Setuential Logic

The R-S flip-flop, as this is called, is an
exampie of a sequential logic circuit, in
which the output depends on the se-
quence of signals at the input — in other
words, the state of the output depends
on the previous signals as well as the
present ones. Strictly speaking this cir-
cuit is more of a /ateh, a circuit which
temporarily stores an output while both
inputs are high. Note that in normal
use, we want two outputs Q and Q to be
compiementary {Q is always the inverse
of Q) so that the input R =0, § =0
must_ not be used, since this gives
Q

In logic circuits, clocked flip-flops
are much more common. A clocked
flip-flop changes state only when a

s JQ

I
|
T
|
Fig 2 Fart truth table for R-S flip-flop When
you complete the table taking readings from
your blab-board circurt, be sure {o work through
each state 1 sequence

timing, or clock pulse is received. This
is done by combining the flip-flop
action with gating so that the signaf in-
puts have no effect until the gating
{clock) pufse arrives.

One type of clocked flip-flop Is the
D-type, and a typical truth table is
shown in Fig. 3. In this type of circurt
the signal (0 or 1) which is present at
the D (for Data} terminal is transferred
to the output at the clock pulse, and
remains unchanged until the data
changes and the clock pulse arrives.

Ciocked Flip-Flop

The type of flip-flop chosen far this
board is the J-K flip-fiop. This is a
more versatile device which combines
clocking with gating to achieve a wide
range of actions. On the type we have
chosen, the SN7476, the action is the
type known as “Master-Slave”, which
means that the input signals are accept-
ed on the leading edge of the clock
pulse, but the outputs do not change
until the trailing edge comes along,
This aveids problems which would
oceur if outputs were connected back to
the inputs, as we shall see later.

The J-K flip-flop has five inputs and
two outputs. The inputs are labelled J,
K, Clock, Set and Reset (the Reset is
sometimes called clear, and the Set
terminal is sometimes_called _preset),
The outputs are Q and Q, with O always

the inverse of Q. We shall check the
action of the J-K flip-flop using signals
generated on the board.

From previous work you should
have available one section of the 7414
connected as a low speed oscillator. This
provides an ideal slow clock pulse, and
you should already have an LED con-
nected to the output of the 7414 to
monitor this pulse.

SET
(PRESET)

RESET
(CLEAR)

Fig 4 J K tip flop
symbat

Double Flip-Fiops
The connection diagram of the 7476 is
shown in Fig. 5. From this you will see
that the 7476 contains twa J-K flip-
flops which are completely indepen-
dent. For the first series of practical
exercises we shall use only one haif,
Solder connections from pin 13 of
the 7476 to earth, and from pin 5 to
the +5 V line. Now solder an insulated
wire connection from the clock oscii-
lator output to pin 1 of the 7476, so
that flip-flop number 1 is activated.
Connect pins 4 and 16 to earth so
that J = 0 and K = 0, and connect
switches so that the reset pin (pin 3)
and the set pin {pin 2) can be connected
momentarily to earth as needed. The

D SIGNAL QBEFORE CLOCK | Q AFTER CLOCK
0 0 0
0 1 0 -
1
: ‘1) I 1 CLOCK

F1g 3 D type fip Hop and tuth table Note that, unhike the R-S fip flop, changes take place only

when the clock pulse arrwes
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Fig 5 Pinout of the SN74 76 dual master-slave J-

circuit is now as Fig. 6 , and the appear-
ance of the board is shown in Fig. 7.

Now connect a resistor from pin 15
{Q} to a spare pad, and an LED from
the spare pad to earth. This LED will
indicate the state of the output from
the flip-flop at Q.

Switch on, and fook at the LED.
Using the SET switch, set the output to
give togic 1 {This happens when the
SET switch is returned to 0, whatever
the clock pulse is doing at the time}.
When the switch is changed back again,
does the output change at once? Or
when a cfock pulse arrives?

These changes and others to follow
may be easier to abserve if the clock
putse is very slow, and a 1 000 uF, or
greater, capacitor may be used n the
oscitlator circuit. Later, a “‘debounced”
switch will be used.

Complete the sequential truth table,
in which Qp.q is the value of Q just
before the clock pulse arrives, and Qn
is the value of Q just after the end
of the clock pulse {the 1 to 0 change).
Can you decide when the change, if any,
oceurs? Is it 'on the leading or the trail-
ing edge of the clock pulse?

Now switch off, and disconnect one
end of the link between K pin {pin 16)
and earth, so allowing K to float to 1.
Now we have J =0 and K = 1. Switch

o
CLOCK PULSE
FROM OSCILLATOR

Fig & Circunt for checking J K action, see text
for details

68

+
5 6 7
+Ve CK2 S;\’ REgE\’

K thp flop

on and observe the output. Change the
output by using a switch {which one
witl you use SET or RESET?). Does the
clock pulse affect the output after the
switch has been returned to normal?

o]
© b
I
0. - $TATE OF GO0 TBERORE CLOGK PULSE

On — STATE OF @ 0 DR 11 AT TER CLOCK PULSE

Fig 7 (5) The layout on the board with the LED
in position
(1) Form of part ruth table

Switch off again and reverse the
connections so that J = 1 and K =0, and
repeat your readings. Enter all the read-
ings on the sequential truth table of
Fig. 8.

From these exercises you will have
found that the action of the J-K flip-
flop can be controlled by the J and K
inputs, which act to force the output
to either 1 or 0 when the clock pulse
arrives. The SET and RESET pins act
independently of the clock, making the
output go to 0 or 1, and holding it there
until the reset or set voltage rises to 1
again, when the next clock pulse wil}
cause whatever output is forced by the
Jand K voltages.

Toggling

With the power off, disconnect the
wires from both J {pin 4} and K {pin
16). Switch on again, and observe both
the output and the clock LEDs. Now
complete the truth table of Fig. 8 {c). in
this arrangement the J-K flip-flop is act-
ing as a divide-by-two stage, for there is
one complete output pulse for each two
complete input puises — we say that the
Hip-flop is toggling. At any time during
this action, the ouput may be forced
to 1 or 0 by the action of the SET or
RESET pins, but it will revert to the
toggling action when the SET or RESET
is released.

Try applying a clock pulse obtained
from a switch, as in Fig. 9 (a). Wire the
switch to the board and replace the
connection between the 7414 clock
generator and the fiip-flop with a con-
nection from the switch output to the
flip-flop clock input Turn on the 5V
supply, and use the switch as a slow
clock generator. You will probably
find that the output is erratic, some-
times seeming not to change the out
put when the switch is operated.

This is caused by switch contact
bounce.

De-Bounce De Switch

With power off, rewire the switch with a
resistor and & capacitor to one of the
spare sections of the 7414, as shown in
Fig. @ {b). This is a simple de-bouncing
circuit.

Soider a resistor and an LED to the
output of the 7414 in the usual way to
show the state of the clock pulse, and
connect the output also to the clock
input of the 7476. You should find that
the action is perfect, and the very slow
clocking which is now possibie will
show that the changes which take place
at the output do so when the clock
pulse goes low, that is, from 1 to 0.

;|(=0 =1
=1 K=1
Q,_¢ | Qn Qn [G._7 [On
0 | o |
{i = T |

Fig 8 Remanng truth tables for J-K action
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PUSH BUTTON
TOCLOCK
SWITCH INPUT
I —— o]
1
a7k

T0 CLOCK
INPUT

+
PUSH BUTTON —
SWITCH h

Fig 9 (a) L/smg 2 push-button switch as 2 clock
pulse s
) A dsbouncsdswrr:h circunt

Note that other flip-flop types may not
have the same sequence of actions.
Some, for example, are edge triggered,
meaning that all the flip-flop action
takes place on the leading edge of the
clock.

When you are using flip-flop circuits,
you must be careful to use the same
type of flip-flop as that specified, since
circuits which suit one type may not
suit another. In particular, the 7476
“Master-Slave” type of flip-flop has a
particularly complex action.

In essence, the action is that on the
leading edge of the clock, the infor-
mation which is present {1 or 0) at the
J and K inputs is stored and once the
clock pulse has reached its 1 value,
these inputs are lacked out, meaning
that changes in J and K will now have
no effect. At the trailing edge of the
clock pulse, the ftip-flop action takes
place to change the output. The reason
for this construction is that several
types of circuits, some of which we
shall build in this series, use feedback
connections between the output of the
flip-flop and its J or K inputs.

i all the action of the flip-flop,

Fig 10 Truth table for J-K flip fiop
{6 Complete truth table

J—K FLIP—FLOP

happened at the leading edge of the
clock, such feedback would cause
indeterminate action — any change in
Q would cause a change in J or K,
which might cancel the effect on Q,
and the flip-flop would probably
oscillate at the high frequency. Because
of the Master-Slave action, this does not
happen — the changes in Q happen at
the trailing edge of the clock pulse, by
which time the J and K inputs are
locked out and their voltages cannot
affect the action until the leading edge
of the next clock pulse.

Investigation

You should already have one section
of the 7414 set up as a high frequency
oscitlator with earphones, or similar, to
detect the output note. What is the
effect of leading the cutput of the 7414
oscillator to the clock terminal of the
7476 with J = 1 and K = 1? Listen to
the output wave from Q and compare
1t with the signal from the oscillator.

Can you now design an “octave”
oscillator? This circuit will use a single
oscillator, but its output will be after-
nately at oscillator frequency, then at
half oscillator frequency {one musical
octave below) according to the input to
the gate. The gate input could then be
obtained from another slow oscillator,

Finally, Fig. 10 {a} shows the com-
plete truth table for the 7478. Fig. 10
(b) shows a changes truth table, in
which the settings of J and K to pro-
duce certan changes {or non-changes)
are listed. In the last table, X means
“don’t care”, signifying that the value
may be 1 or 0, and the action will be
the same. Check that this last table
agrees with the full table of Fig. 10 (a).

You may want to copy these tables,
since we shall refer to them several
times in Part 5 of this series.

READERS FOLLOWING THIS SERIES
SHOULD REFER TO THIS MONTHS LET-
TERS PAGE FOR DETAILS OF SOME AP-
PARENT CHANGES TO THE BOARD
USED IN THESE ARTICLES. WE
APOLOGISE FOR ANY CONFUSION THIS
MAY HAVE CAUSED.

To be continued.

(bt Shortened truth wable for changes only

INPUTS OUTPUT QUTPUT J | K Q, 1| an
K |G BEFORE CLOCK | O AFTER CLOCK (ORI
0 1%l o 1
E T
X [o| 1 1
1 1
0 1
1 0

ELECTRONICS TODAY INTERNATIONAL — JANUJARY 1978

The
SLIMMEST
Most
|Elegant
Electronic
LGD
Chronograp
Yet ]
Produced! .T“":_

This LCD Quartz Electronic Chranograph
has cieated an entirety new st
warches, Morg ham o 3 watoh  pasr
minutes. seconds AM/PM — more than
just 3 caiendar — months date day of week
moe than even u stop watch mautes
seconds. hundredths of a second and sven
fap tme This slegant uftsa thin pracsion
me pece is made of sanuited siver and
comes compiite with matchu
bracefet
The Remarkable Technology of ths
Elect omic hronograph defies
comparson no enly i styling but 1 -
advanced precsion time keeping this S not
smply an Sfunction tmecalendar waich
with right viewing light  but an advanced
chronograpiy incorporating a sophisticated
p watch facihty to | /100t of a second
uming Will record lap tmes whie crcuit
timng continues (can even fick back to
normattime o date w thout nterfer/ ng with
510 watch facihty)
WEAR IT FOR 10 DAYS
You will not believe the fantasic vaive of
ihis Chionograph o aporscets e fusury of
weaning a wuly wafer thin feather weight
LB lime p oce unti you hove worn 1 e
@74 50 certain that you will be deaghted with
th s elegant quanz chronagreph that we ar:
elferng a 10-day monay back gusrantee,
il you are not comp etely 1z
amas: forgat to mention thero 5 ‘.mnyea.
guaraniee — to order simply compiete the
<oupon below — or cal and see us today

L. -Telephone 01-455 9855. -

Please send me Chronagraph watches

] e m e s
| Or please debit my Access /Barclaycard No
I Sagnatrs

| aggese

| ok et sfae

Registration No 1011242 Lond~-
Callers welcome

|
I
|
|
Name !
|
|
I
|

MOUN

TAINDENE LTD.
22 Cowper St Lnﬂnn.ECz

{Noar O 51 Sdatien)




|

AUDI

PHILE

1If you have any problems relating to hi-fi,

choosing equipment, compatibility

between units, weird

occurances etc. we might be able to help. Audiophile is to have its own readers queries service, for which

there will be no charge - just an SAE please

. and mark the envelope 'AUDIOPHILE’ so that it gets to

where it should be.

A RECENT heated discusston between several hi-fi enthus-
jasts here brought to light several interesting points. The
first was the number of similarities which exist between the
fairer sex and hi-fi equipment!

Think we're joking eh? Welt consider: both tend to
dominate the room they’re situated in. Both are capable of
generating very high sound levels, but will stay absolutiey
silent if turned off or ambient conditions are not favourabie
to smooth operation. Upkeep on both 1s horrendously
expensive, and requires constant purchase of software
{wear) and cleaning materials.

In fact the only major difference detectable occurs when
the specimen blows a fuse. One variety refuses to make a
sound, while the other demonstrates incredible slew-rate
and reaches 200 dBA in a microsecond.

Class E Birds?

Be that as 4t may, our German edition has sent us news
of the missing E amplifier configuration. We shall assume
here that you've all read the article on class G in the last
jssue. If you haven't ... go directly to jail, do not pass GO,
do not cotlect £200. As you now know then Hitachi

Fig 2

A sinewave and
1ts equivalent
pufsewsolth
modutated
squarewave in
aclass £ power
amp this would
hopefully mduce
the output stages
10 reproduce the
sinewave!

4 100m¥

70

attempted to call their Dynaharmony circuit class E when
it first appeared, but found that classification already
reserved.

And now we know who by; Arcus, Their DPA 320,
shown in Fig 1, 15 @ 200 W RMS per channel power
amplifier—class E. Basically this configuration would appear
to be a digital system, using pulse width modulation to
control the output transistors.

A 100 kHz square wave is generated within the amplifier
by means of a crystai-locked oscillator, and integrated to
produce a triangular wave.

This wave is then superimposed on to the incoming
music signal, this being put through a very fast A-D
convertor, the end resuft of all the logic circuitry producing
a pulsewidth modulated square wave. Fig 2 shows a sine
wave with the square wave produced by the logic alongside.
The square wave is now used to switch the output tran-
sistors on and off very rapidly, the on time depending on
the widths of the incoming pulses.

In this maenner the music signal is reproduced, but
theoretically without the inherent faults of the transistors
affectin? It. Using the output stage tike a switch is not new
- Quadt 405 current dumper does this , but in a different
manner.

Fig 1 The Arcus DPA 320 power amp

Producing some 200 W per channel this dgital
design i claimed to be totally free of crossover
drstortion, TID and all other bipolar amp vices!

Fig 3 The
muode wace rs
tne triangle
produced by

7 tegrati 1 of the
100 kHz
squarewave
signal within the
DPA 320 Tius
triangle is then
supermposed on
the digitised
music signal to
control the
power switch
output pair
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To keep operation symmetrical the transistors are not
pushed totally into saturation and this aliows ‘recovery’
from each switching operation to occur more rapidly.
Contrast this to class D switching amps which operate by
completely saturating the output pair in turn. Class E 15
10 times faster to ‘recover’.

Those interested n further details can look up the
patent on the process (No 1444201} or contact Arcus
direct in Germany (Don’t mention the war') at:-
Elektroakustk GmbH, Teltower Damm 283, 1 Berlin 37,
Postfach 370 370.

Don’t Wear It — Spray it!

An interesting spin-off from the space programme is to
be marketed in Britain by Pyser Ltd. Cailed Sound-Guard
the product is a spray preservative for LPs. (Just around
this point in the proceedings all the usual spectres of
gunged-up records and glue-ridden styli ploughing through
seas of dust attracting substances should leap into the
enthusiast’s mind. They don‘t? . . ... Sorry!)

The compond was originally produced by NASA as a dry
Jubricant for use in conditions of hard vacuum and high
temperatures. Development has now taken it into the form
of a hquid spray.

This 1s applied to the LP surface, and immediately
polished up. A coating five millionths of an inch thick is
apparently formed across the record and groove walls. The
basic property of Sound Guard is that it will not bond to
itself, so that once applied a build up on the surface is just
not possible, thus alleviating the horrors associated with
such an occurance.

Benefits claimed are a cancellation of increase 1n har-
monic distortion due to wear, reduction of surface noise
generated by stylus wear,and a preservation of high fre
quency response by protection of the delicate groove
modulations for those frequencies,

To The Test

To test these assertions, we decided to set up an A B
comparison on a Sound-Guard treated LP. This was achiev
ed by purchasing from our local record emporium two
(different) LPs in as good a condition as could be managed
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»  Spray now, play fater — Sound
"o Guard takes your highs 10 2 ipe

(after several return trips to dispose of copies with extra
radial grooving) and recording these at 15 ips.

One LP was then treated with the fluid, simply by
spraying on and rubbing well in with the pad provided. No
trouble here — once buffed up properly no audible
deterioration could be detected, and certainly the noise
level was not affected Nothing appeared round the
stylus erther!

So far, so good.

Both records now went into the collection as normal,
and were played over a period of about a month, no special
care being taken to differentiate them from any other LP
other than noting when each was put under the needle.

The test was called to halt when we ran out of time on
this report. Things were evened up so that the test side of
each had been played the same number of times, thirty-one
infact. Yes we do play a lot of records.

Masterful Comparison

Each could now be compared with the master tape made
at the time of purchase, and the by now obligatory listening
panel was assembled to haggle over results. This time
however no haggling was necessary, and the results could be
unanimously agreed. The Sound Guard treated LP had
definitely ‘held” the high frequencies better than the
untreated record.

On direct comparison with the tape, there was no doubt
whatsoever that the treatment had preserved the frequency
response to a clearly audible degree. Most people do not
realise how quickly extreme high frequencies are worn off
an LP, even at low tracking weights, Qur tests were con-
ducted at 1.2 g and so heavier weights would presum-
ably show benefits earlier and to a greater extent

For The Record

No conclusions could be drawn, however, as to whether
Sound-Guard had achieved a favourable result with regard
to surface noise—both LPs were still in excelient condition,
As 1t is, we have no hesitation in recommending Seund-
Guard as a worthwhile addition to the audiophile s
armoury, it's worth its cost if 1t only prolongs the life of
two LPs after all and one bottle does 25

Price: Full kit (see photo) £4.99. Refitl £3.25 {inc. VAT).
Pyser Ltd., Fircroft Way, Edenbridge, Kent.
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Aiwa The Lads

And $0 to our main news this month, a cassette deck
with several important differences Recent models from
such noteworthy manufacturers as Nakimichi, Sony,
Technics and Aiwa have shown a search for something
other than that last few kilohertz at the top of the range
And now Aiwa have come out with the AD 6800 which
they themselves consider “'as far as one can go with
cassettes,”” and have equipped the machine with the
facihities to let you know just how far that 1s!

Bias Your Opinions

With all the vanous tape formulaticrs on the maiket
today the age old compromise inherent in 10t optiMIsing
a particular machine s bias for a particular brand 1s
becoming ever more irksome. While being fairly
satisfactory in general there 1s no flexibility in this system
at all, and no user control since such adjustment has
always had to be done by a dealer All the user could do
was 1o set a single three position switch to "Fe-Cr,
CrO2 or 'LH".

What has been needed, and Awa have now provided
(else we would not be rambling on about 1t} 1s some
simple user controlled system to set up the machine for
any brand of tape desired, and obtain the maximum
fidelity from it. Let's face it at 4.8 cm /sec and Yain wide
we need all the help we can get. Too high a bras current
results in high frequency roll-off and increased
distortion, and a balance has to be achieved

On the 8800 the facllities to optimise tias are built-in
oscillator, test head, switched meters with filter, azimuth
adjustment and two three-position switches for bias and
equalisation, backed up by the three ‘fine adjust’ bias
controls All this must add a considerable amount to the
cost of the machine, and shows how seriously Aiwa take
the cassette (Wonder if they'll come up with an Elceset?)

Self Satistied Unit
Before we move on to show how the bias adjustments
are made, and what effect they have on performance,
let's consider the rest of what the AD-8800 has to offer
The finish is superb, and the controls are smooth and
posttive. Everything about it looks — and probably 1s —
very expensive

The meters are a revelation in themselves. Two
needies, peak and VU reading, are provided for each
channel with excellent ballistics Thg peak reading
faciity really /s peak reading, not some cheap
approximation, and 1s switchable from peak reading to
peak hold, or even to off if you feel ltke

The hold facility makes setting up to record very easy
Just lock the hold on, and advance the record level until
the needies move onto the level you want to set at No
getting eye-jumg trying to watch cavorting little needles
avoiding 0 VU, and much improved recording as resuit

Even loading this amimal s different In short you
don't — it does it itself. Press the open key and the door
swings up and over in an almost seductively damped
manner. Facing you now is the cassette carrier. Put the
tape 1n and give it a gentle push {or close the door) and
the machine jumps to life, takes the carrier out of your
hand and focates the cassette itself, all with a mechanical
whirr of efficiency. Now | know it's only a little motor set
to activate upon movement of the carrier, and Lknow it's
silly and probably a gimmick — but it s still beautiful!

When the 800 arrived here for review it was hours
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Fig 1 The twin needles meters show clearly the peak faciity 15 on
hore, and the reading is thus of the highest level which passed through
the crrcuit on the last segment

before we could actually play anything on 1t, since the
entire affice staff from receptionist to technician insisted
on having a play with the loader On a pracucal note, the
auto-load does mean that the tape itself is less liable to
be mishandled and the drive mechanism can be
mounted further into the case with all the attendant
advantages of dust aveidance A conveniently placed
head cover makes cleaning easy

Reviewing Review

Another very useful facility 1s the review/cue mode

With the 'FWD key depressed operating rewind
reverses the tape direction as normal, but leaves the
head in contact with the tape so that an audio signal at
reduced level, appears at the output Very handy for
locating the end of tracks on recordings The fast FWD"
keys work 1n a similar manner to allow you o CUE up
quickly to the end of a piece 1f used continually no doubt
head wear would be accelerated, but Awa contend that
for the amount of use the facility will see in terms of
playing ime such additional wear will be neghgible and
well worth the faciity In our opinion & fully justified
contention

Finding Your Type

Using the bias tuning 1s simplicity itself Let the machine
load a cassette (don t fight it — use it} put it into the
record mode, with input selector at Test and Dolby off
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F1g 2 The azmuth adiust control within the cassette compartment
This 1s used in conunction with the 8kHz oscillator snd the nght hano
meter in obtaiing maximum level and hence correct algnment

This allows the internal osciliator to put its signal onto
the cassette Both meters now deflect The right channel
meter indicates 8 kHzlevel, and the left 400 Hz The test
head rtself 1s aligned by adjusting the siider nside the
cassette compartment for maximum 8 kHz level

To optimise the bias set the coarse control to the
correct formulation, and adjust the fine control until both
meters read as equal as possible It takes longer to
deseribe all this than it does to do 1t, and just to make 1t
even easier, the fine control you should be using is
illuminated as soon as the coarse bias I1s set Cr0,
switching 1s automatic

Aiwa intend all this to be used to obtain a flar
fraquency response by setting equal levels at 400 Hz and
8kHz  Of course If the tape type in use sounds a iittle
‘dead at the top end. you can always leave a few dB
extra on that meter .

We tried the 6800 on a whole range of cassette types
from TDK SA to BASF LH Super taking in CrO2 and
FeCron the way Results with all tape types were first
class buteven using the fine tuning the 6800 seems to
display a preference for TDK Super Avilyn Results with
this tape were the best we have ever heard from a
cassette deck, the sound displaying a clear and open
nature with little of the usual stricture associated with
the medium

Ferry Chrome Carried?
With FeCr tape it was necessary to tune considerably
from brand to brand, but once achieved the correct
setting delivered a very good recorded performance The
resuits with CrO2 tapes were frankly disappointing The
sound never approached that of the SA recordings and
some difficulty was experienced in following through the
setting-up procedure We feel this 15 a minor drawback
however, in view of the outstanding qualities displayed
with both FeCr and Super Avilyn, and the excellent LH
results

Without doubt the bias controls of the ADEB0OO
added considerably to the umit s versatility and allowed
wide variety of cassette tapes to give of their hest The
varnation in sound quahty with tuned settings 1s surely
to be expected, after all some tapes are better than
others! If you are locking for a machine that takes
cassettes seriously, and are prepared to pay for it {in the
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F1g 3 Close up of the clever bits Above the general mput controls can
be'seen the bias fine adjust control which allow tuning up for each tupe

formulatian avarlable The contro’ ito be used is iiutmnated once the
mput 15 set 10 Test

region of £400) then this urit merits top place on the
shopping list It costs a great deal of money, hut has
much to offer 10 return

Manual Labour

in conclusion this month one parting shot across the
bows of the Japanese giants — Amwa included The
standard of the instruction manual with the AD 6800 1s
typical of such pubhcations — abominahle! Production
and layout are micely done, but the English — oh the
English! It's heen said before and now we've said It
again Please please please someone somewhere con-
vince the powers that be and get the instructions up to
the unimpeachable standards of the hardware.

SP=CIFICATION

Frequency Response According to DIN 45 500

H tape 25-15,000 Iz
Cr0z tape 25 17.000 Hz
Le—Crtape  25-18.000 Iz
SN Ratio According to DIN 45 S00
64 dB (Fe (r tape DOLBY NR ON)
Wow & 1 luiter: According 10 DIN 45 500
01
Tape Specd + Rempsec (1 -7/8 1ps)
Rewind trme: 90 sce (C 6
i 1WD Ime 90 sec. (C-60)
Bias Frequency 100 kHz
Moror 38 pulke FG Servo Motor
Tape Head I ctrite Guard Head (FGH)
Dustortion* 0.95 (400 Hs 0 VLU, Fe (1 tape)
Input levels Microphone  sensitivity .23 mV
impedance
200R to 10k
Tine sensitivity 30 m
impedence over 30 k
DIN sensivity 01mV ik

impedance: 3 k
Line* 0775 V (0 VU)
optimat load impedance over 50 k
DN 0775V () VU)
optimal luad impedance over 50 k

Output levels

Qeadphones
load impedance 8R to 150R
Power Consumption 20 Watts
Drmensions 450 W, 162 H,335D (mm)
Werght 10 ke




This month Gary Evans takes the hard work out of finding a way of producing
cheap hard copy, at some new educational items from Heathkit and how to nobble
your AGG which can give trouble with digital signals.

May | begin this month by asking you a question? Yes?
— No, hold on that was not the question that comes
next

Heath CUTS

if | were to ask you if you would be interested in an
(mpact printer that produced copy with a thirty-six
alpha-numeric character set on eight inch-wide paper
with sixty characters per line and five Iines per inch for
less than a hundred pounds, what would be your
answer? If it's No then suppose | threw in a keyboard
which was capable of generating seven bit ASCII codes
with parity? Still No? Well et s also throw in a UART
malang the terminal TTY or CUTS compatible. If you're
not yet sold on this device what about reducing the price
1o less than ninety pounds? |f having read this far and
stll not become very interested 1n the specification
evolving | can only assume that you mistook this column
for news about a new item for your tool-box (shades of
needle file?)

Why have | dreamt up this machine that would
answer most micro users prayers? Well the answer 1s
that it1s no dream | have been sent details of just such a
device, the DTS 77 data terminal | shall try to get hold
of one of these beauties and tel! you all about it when |
do In the meantime further detalls may be obtained
from. —

Heath E & M,
26 Broad Street,
Lyme Regis,
Dorset.

Heath Kits

A few months ago | mentioned that Heathkit had
faunched the H8 a personal computing system, In the
US This interesting piece of hardware 1s yet to make it
across the great divide but rumours have it that the
middle of next year should see its UK launch Micro-
processors do, however have a foothold i the range of
kits that Heath offer on the UK market The micro-
processor flag 1s being waved {set} by Heath s micro-
processor course and computer Trainer package {Heath
references FE-3401 and £7 3400 respectively)

These follow the lines of their by now famihar to
connoisseurs of the Heath range continuing Education
Series. The format of these courses follows the same
basic pattern of providing a ‘learning program’ which 1s
a comprehensive set of notes dealing with the theory of
the subject to be covered — In addition practical exper-
ments are described in the text These experiments can
be carried out with the *trainer that is designed to
complement each learning program These tramers
incorporate a breadboard area together with all the
components necessary to carry out the experiments
described
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At the end of each section a self-evaluation quiz
allows one to assess the progress that one has made
duning each unit of study Until recently the courses
covered basic AC and DC theory plus Semiconductor
Principles and a Digital Techniques course

The MPU course 1s the latest addition to the range
and looks as if 1t could be a good way of getting to gnps
with Micros | have not yet managed to get my hands on
one, but from the photos and descripuion shown in the
new Heath catalogue, 1t fooks good

Based on the good old 6800 supported by a 1K
ROM monitor, with 256 byte RAM plus other com-
ponents and breadboard area, Heath say it should prove
a valuabte teaching aid It should provide a means of
gaining famiharity with machine fanguage program-
ming, bardware 1/0 interfacing, micro theory and
design applications

With data input via a hex keyhoard and displey of
data plus address on seven segment LEDs, to use the
trainer 1s easy It is an expensive item and has Iimited
applications — in that 1t cannot be easily expanded to
form part of a larger system It was not designed for this
latter role however and should together with the
learning program provide very valuable hands-on ex-
perience  For further details of these new items from
Heath see their new catalogue For a copy of this contact,
Heath at. —

Heath {Glous) Ltd
Gloucester
GL2 6EE

A Corrupting Influence

Referring to a past microfile last month | mentoned the
SERT MPU lectures at Kent University during late
September Lack of space last month prevented me from
saying much about it — and it looks as if much the same
thing has happened this month! So just another titbit
from the event

The 1dea came from R A. Smith of Essex University
and concerns the use of low-cost cassette recorders

1C1/1 IC1/2 1C1/3

>10R R ©

Fig 1 Cucurt of osciliator {0 produce signal suitable for disabling AGC
circurts Select R and C 10 give freque ey of about 18KHz (t=2 2RC)
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when recording data output from a micro system Itisa
technique to overcome one of the problems often
assoctated with this type of recorder — namely un-
wanted action of AGC circuits

In the less costly recorders these AGC circuits 1deal
for recording speech often cannot be switched out of
the signal path When recording any form of digital data
the action of such a crreurt will be to corrupt it Consider
for example a gap in the recording The AGC will in-
crease the gain of the input signal thus increasing the
likelihood of noise or transients upsetting the recording

Now we get to the clever bit by supenmposing a
continuous HF signal on the, usualiy, LF data signal the
action of the AGC can be nullified How? Well, we
arrange for the HF signal to be outside the response of
the tape usually not much more than a few KHz on the
cheaper machines but within the response range of the
AGC processor

Thus the AGC circuits ‘think that there 1s a con-
tinuous high level present at the mput and keep the
recorders gan constant

A simple CMOS oscillator can provide the required 1

bias signal and be mixed with the data just before being
fed to the recorder

A simple 1dea that should improve the performance of
these low-cost storage systems ET

This computer has a unique securty system Make like you re gomng
to tamper vith 1t

WERE OUT TO FINISH
YOU OFF! e —~

GOOD AND PROPER! R—

or L l«,:nl you.

rocts. I thire b5 one hing wlicl. is -
| do e i umnm [rom P o
standards. At least antil o i
cyes mgh o whilt you'll sce our ncw p:mL'l (ransters sheot,
which Fus been carefilly designed to allow you to do ex [
actly that. - r

The transfers are casty rubbed down,
and the two sheet sof contamns 4 muss of
Lutterice and —umquely —control scales for
both rotars and shider puts

scml:nsﬁum wr ]
mmtagq the two. | -

Each sheet mersures 180mm X 240mm

and comes packed Mat i 4 bl carghourd gm ) .
i protection  There should be : . .
" for dorems of projects bere -and the | E¥IMagazine, o
watt the worse they ' fook! 25-27 Oxford Street. | .

al
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EW Cordless Keypad
N £60 + 1272 % VAT

Half price Teletext

You can now huy Texas Tifax module Teletext decoder
complete with matching cable connected keyboard, power
supply, nterface hoard and complete instructions for
installation in most commen television recevers for only £180
+ VAT {12 %) and £2 50 postage. packing and insurance.

Since the interface 1s connected directly to the television’s
video output Circuitry, picture quality 1s excellent with pure
colours — much more so than is possibie from decoders which
feed the aerial socket

Due to the compact nature of the Tifax module, nstallation
within most receiver cabinets i1s no problem. Facilites include
seven colours, upper and lower case alphanumerics graphics
time coded display and newsflash and subtitle inserted in TV
picture

To enable us to supply the correct board and instructions we must
know your tetevision set make and model and If possible, chassis

type Assets House, Elverton St

London SW1P 2QR
Oracle T-Shirts, full colour Please state size (L M or 8) Only Phone: 01-828 2731
£ as ' S =

£2 50 Please hurry whilst stocks fast Telex: 896953

s s PNETRN

75 + 75w AMPLIFIER
COMPLETE KIT ONLY £99.30 + VAT

» ]} § Circuit design published in
fordl f Hi-Fi News and Record Review
- Matching Tuner and Cassette Deck —
Details in our free catalogue

De Luxe Linsley-Hood 75w Amplifier

This sy 10 B o v215 01 01 o1 twrld wadds ac amea T84, amp fier k1 ses 14 professinnal qual v 11 te
ol (et oy mouned upen ter Th system almost ¢ Funates mterna v ng nakn

i ares imterconazct

.t gold plated com1a 15
P I

Features o eome 16y b39c0 opon M Limey oo « g cogarded o an 01 1
et s st bl 1 bt S o A QR St et arable ae < H1GaUENEY 110 1 35 310 s ana &
s o oGty A8t ersimay

20 + 20w AMPLIFIER COMPLETE KITONLY T20 + 20 AMPLIFIER

Based on P.W. TEXAN £33.10 + var

et oy Tones engnesrs e o3 10 P s i ned a2

Lo B o 5
e e g o AT s e
PO Matching Tuners —
30w VERSION (T30+30) onLy £38.40 4 var Detallell o e [Ca oty
PRIGE STABILITY 1 b contses! | sy 1 e
STABILITY 01w o b contsenel o (0 120 oy catatocue 1s FREE! wriTe or pone NOW!
Ty 5Ol e GO

-. ~ POWERTRAN ELECTRONICS

Teies umEn s T o cim, - PORTWAY INDUSTRIAL ESTATE QADOMER
s 57 % X ANDOVER, HANTS SP10 3NM 64455
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ELECTRONICS
TOMORROW
by John Miller-Kirkpatrick

JUST A COUPLE of weeks to Christmas and you haven t
yet thought what you would hke Father Chnistmas to
bring you n your stocking this year? Its time to leave
extra large hints lying around, if you feel like dabbiing
with your TV games unit try leaving this article in a place
where Father Christmas 1s sure to find it/

Christmas Colouring Kit.

If you have one of the black and white TV games
based on the GIAY-3-8500 TV games chip you can now
upgrade 1t to colour Watford Electromcs have a kit to
upgrade this type of unit to give effects such as a green
court, red boundary and score yellow left bat and blue
right bat The kit includes @ UHF modulator so that you
can plug the game into the aenal socket of your TV if
your game was built from a kit which never quite worked
then this add-on might be just the excuse to dig it out of
the not qurte completed’ projects pile If you sult don t
feel like trusting your ability to buitd such a unit you will
be pleased to hear that Watford can supply it built
tested and even installed in your own game For details
see their advertisement

Other Upgrades and add-ons
Another way to improve your TV games unit 1s to change
the chip for the AY-3-8550 which gives additional
horizontal bat control together with a few other
improvements  The chip is pin compatible with the
AY-3-8500 and requires only an additional
potentiometer in each hand control to complete the
modification

Alternatively you could st art almost from scratch with
the AY-3-8600 chip which gives a total of eight games
including Gndball, Hockey and Basketbalt The AY-3-
8550, AY-3-8600 and PCBs, kits, etc are availahle from
Telecraft, for further details see their advertisement

Add-on Music.
if you already have enough of the above modifications or
think that they will only cover Christmas day and you are
looking for something to occupy you on Boxing Day then
how about making out a list of components for Father
Christmas to enable you to experniment with this idea?
The TV games chips described use something like a
2MHz oscillator to generate ali of the timing signals
including sync If this oscifator were also divided by
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about 4 and gated so that 1t was enabled only inside the
‘court or visible signal ime of a TV game then it should
be possible to divide up the court into several horizontal
sections If the sync signals are counted {and reset
during court) then the court can be similarly broken up
into several verncal sections A littie addittional togic will
allow you to display several 1in or so squares on your
TV screen With your colour modulator kit you can also
define the colours of the squares and define how the
colours are aliowed to change

Now all you need is an audio signal a bitof filtering a
few BC108s and suddenly you have your own multi-
option fourth TV channel For additional mind-bending
experiences try adding the TV games signals and your
generated music signals to give 2 multicoloured court!

1978......

1978 will bring some pleasant surprises in the TV games
business with some cassette or cartnidge umits already
avaulable At first there will be a great divide in the
market between GRAPHICS games such as those al-
ready available and BASIC games played in question
and answer form Eventually these will become com-
bined in some really interesting TV games units — stay
tuned to ET( for more information!

Software Made Simple

I have been involved in wniting a lot of software for
various applications over the past few months and {
thought that some of the technigues | use might be of
interest

First of all get yourself a hardback or loose-leaf
notebook of a reasonable size to write down all of your
attempts — there is nothing worse than having to rewrite
a routine from scratch because you have lost the
cigarette packet which had the orniginal notes on the
back

Decide roughly what the routine will do, a rough
flowchart plus an idea of any fixed stack assignments
sub-routines, etc Convert this to a first draft machine
code listing with notes and labels but leave plenty of
room for additional, insertions and changes Looking at
some of my roughs and comparing them to the finished
product 1t seems that nearly every other line has
alterations

Having decided what you think the machine code
should be sit down at your MPU and try 1t For most
sub-routines you will probably have to set up a calling
routine to test 1t, this routine simply sets up any
parameters used by the sub-routine and then calls the
routine Do not bother to enter more than about 10
instructions at a ime because the likehhood of having to
shift them allis very high Ata convenient point enter an
nstruction to generate a Software Interrupt so that the
MPU will perform the code entered so far and then
return to a routine which will allow the resuits so far to
be checked m most B 800 systems this will be a 3F
nstruction

If the results so far are those expected then another
10 instructions can be entered and another '3F
instruction inserted etc etc Any changes to the original
coding should be made to your original notes
immedately after the change has been verified on the
MPU

Branches to parts of the routine which are not yet
coded are easily handled by branching to a 3F
mstruction or back into a loop until the condition
changes this allows one side of the branch to be coded
before attempting 1o do the other
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The Sinclair PDM35.
A personal digital multimeter foronly £29.95

Now everyone con affordto
own a digi

A digital mulumeter used to
mean an expensn ¢, buiky prece ot
equipment

The Sinclar PDAIS changss
that It got all the tuncnons and
features vou want in & digital
mulumeter. s et thed 'te neatly
packaged in a rugged but hght
pocket-size case, ready to go
anywhere

| he Smclwr PDM35 gives vou
all the benefits ot an ordinary digital
multimetet — quiek clear ieadings.
hugh accuracy and resolunon, bigh
mput impedence Yet at £29 95
+80 VAL it costs less than sou'd
expect 1o pay for an analogue meter!

The Sinclair PDM33 15 tarlor-
made tor anvone s ho ngeds 1 make
rapid measurements Development
engimesrs, field ser e engineers.
lab techmictans, computen spectalists,
radio and electrome hobbyists will
find 1t ideal

With s rugged consuruction
and hatters operauon, the PDM35 15
pertectly suited for hand work n the
neld, while us angled display and
optional AC power favihty make it
just as uselul on the bench

What you get with a PDM35
3'2 dnat resolunon
Sharp. bught. easil read T1 1Y
displav, reading 1o = 1999
Automatie polants selection
Resolution of L m\ and 01 nd
000011\
Direct teading of semicondudior
torward voltages at 5 different currents
Resistance measured up to 20 Mar
100 of reading accuracy

Operation from replaceable battery
or AL adaptor

Industry standard 10 Mivinput
impedance

Compare it with an
analogue meter!

The PDM 33 1t~ ot reading
compates with 3y of full scale fora
comparable analogue meter Lhat
makes 1t around 5 umes mote
accurate on average

The PDM33 will resolve TmV
againstatound 10 mV for 4
comparable analogue meter - and
resolution on current 1s over 1000
umes greater.

The PDA135s DU anput
impedance of 10 M 11y 50 nmes
higher than a 20 ki . volt analogue
meteron the 10V rang

1he PDM35 aives precise
digital readings Sutheres no needto
ntcrpret ambiguous seales, no
parallax errors There’s no need
reverse leads for negativ readngs
Lhete's no delicate meter movement
to damage And vou can resolve
current as low as 0 1nA and measure
transistor and diode junctions over
5 decades of cutrent

ord

e PDASS

3310 i 2 #0341 and 637 ol

av Deluxe pacded
5300 0cVAL

e an ACalaror s tor
210N 30117 pover 7 300

0 Al and P&P calt .
ne PO made pasable
10 Sindas Radionis T td tor

total awount

wtard that it Lam notsempletels
5 Imas et it
|

%

Technical specification

DC Volts (4 ranges)

Range' 1 m\ o 000V

Accurac of readimg 102+ Leount
Note 10\ nput impedance

AC Volts (40 Hz-5 ki7)

Runge 1V 3004

Accuracy of readmg 10 0~ 2 counts
DC Current (6 ranges)

Range 10 10 200 mA

Accuract of readime 1070 = 1 count
Note May resolution 0Ty

Resistance (3 ranges)

Range 111t 20 M

Accuracy ofreading 150 = Tooum
Also provides 5 juncuon-test ranses
Dimensions: o mx3my ! . in.
Weight: 6 - v/

Power supply: 9\ hattets or
Sinclar AC adapior

Sockets: Standard Fmim lor
resilient plugs

Options: AC adaptor for 210V

50 11/ power De-luse padded
catrving wallet 30 kV probe

The Sinclair credentials

Sinclair have proneered a whole
Lange of eletron wotld-firsts - trom
programmabie pocket caluutators
to mimature I'Vs The PDM33
emtrodies styseas esperiene 1n
digital mulumeter designon which
ume Sinclait have become one of
the world’s largest producers
Tried, tested, ready to go!

Lhe Smdar PDM3S comes to
vou tully bl testeds calibrated and
guaranteed Tteomes complete with
Teads and test prods. operating
nstrucons and o carrang wadlet And
wetting one couldn the camer Tust fill
n the coupon enddose a chegue PO
for the correct amount usual 10-dav
monu -hack undertaking. of conrse
and send it o us

WOl matl vour PDM3S by retusn!
Sunclarr Radionies T ed, London Road
StIves, Huntingdon. ¢ ambs PLIT 4HJ.
togland Regd No 699183
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Digital Echo Unit
J. A Murdie

The Digital Echo Umit described below
may be constructed on standard Euro
card PCBs with 31 way connectors,
and utilizes the cheap 2102 1K static
RAM, of which from any amount from
{say) 32-64K may be used to achieve a
{continuousfy variable) delay of up to a
second. The delay time is of course
directly proportional to the amount of
memory used. There are three PCB
designs used: Fig. 1: Input/Clock board
(1 off), Fig. 2: Output/Control board
(1 off}, Fig. 3- 8K Memory Board {max.
8 off).

Dealing with the input hoard first,
it may be seen that the 555, 7476 and
7408 constitute a non overlapping two
phase clock whose outputs are ‘Enable
Read’ (ER), and ‘Enable Write’ (EW).
During the write phase a bit is taken
from the digitized input and fed to the
‘Data Write” (DW} hine. The AD con
vertor used is the FX209 which was
featured 0 the ETI June 1976 Data
Sheet. The bits created are placed i the
memory location addressed by the 12
bit counter (‘Bit Address’}). on this
board and the 4 it counter on the
Qutput/Controt  board {‘Block Add
ress’).

When the ER line goes high a brt is
taken from the memory address pointed
to by the counters with the 4 bit vatue
produced by the Hexadecimal Priority
encader {Delay Switches) being added
to the block address. Thus the ‘distance’
between the write and read ‘heads’ may
be altered to place them any number of
blocks apart, and thus create a choice of
16 basic delay lengths. The bit read is
placed on the DR line and 15 then con-
verted to an analog value by the DA
convertor. Note that some of the output
may be fed back to the input {*Regen’)
10 create multiple echo effects.

After this sequence of a write and a
read cycle the bit/block address is in-
cremented by one so a succession of
bits may be placed in memory by input,
and read from the memory by the out-
put. The rate at which this sequence
occurs is controtled by the clock rate
of the 565 astable, and thus this not
only controfs the delay tme as do the
delay switches, but also the quality of
the sound reproduced as this indepen
dent on the number of samples taken

o}

(]

per second in the digitizing process. The
device may be set up to digitize the
analog nput at a maximum of 125 K

bits/second — which is quite adequate
for {say) an electric gurtar which re-
quires a bandwidth of some 10 KHz.

Fig

n
puti Clack Board

h b—p—d

e
. —

Fig 2 Output. Control Board

QW»

Frq 3 8K Merar, Board

Nach-Tipa it am ul
qumcing on thass

i Farum mmd i nat simed ot the beginuer. We rageme wa cannul anwir

ET1 Is prepared to conalter clrcubs or Idess submiried by randars far this page. A1l homs

um willba g for. Drawings shoukd e
Carcusta mumt ot b aubj

@ ni cluar 5 passibilo and th
o cop e

ahiuld prefersbly

it Muns for consigarnmon shauld b

3 jnct it nt
1o ETI TECHTIFS, Eactromics Todsy | temanai, 527 Gutord St. Landon WIR 1RF.
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TRATIPLS

A SEMICONDUGT0R POWERNOUSE
TRAMPUS ELECTRORICS LTD . 58 50 GROVE ROAD WINDSOR
BERKS 514 THS TELEPNONE WINOSOR 107535) 3452
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PDMS35.
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A.C.VOLTS 1y 300y

10H7 5 KkHz 1117 2 countst

D € CURRENT 1na 200m4
2 e

RESISTANCE 101 20m(*
e

caunt

Company Hospital and Gaverament Orders accepted by
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H
nc VAT & P&P
AC Acaptor £2.95 inc Tel

London, NW4

88891 Attn. Kramer K7
Tel. 01-203 2473 /

Special Intro

The alf-in-one Phatolab kit from Mcga 2 complute
professional system for p ¢ board Label ind tronc panel
production Outstanding vatuc

atonly £44.50.

80

uctory Offer’

Just sce what you gt
U\ waposure umt @ 16 sheuts of dratong aids and film
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Tet (0799) 21918
e
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o chegue/postalonder 1 £43 50
I My Accons/Bardlavaand Moo
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Dec-ed Qut

D. F. Tranter

When using  S-Decs to test circuits,
one often finds that several groups of
the Dec contacts are taken up for one
common connection, particularly the
contacts which run to the battery
connections.

fn order to extend the capacity of
a single S-Dec t fit a row of sockets
along each of the two Dec sides which
have lugs for connecting to other
Decs, using the lugs as end fixing points.

If the sockets are bent and a strip of
nsulating tape used to anchor the lower

®

I
PINS BENT UNDER WITH
SOCKETS HELD (N SITU

ends, one gets a reasonably robust fitt-
ing which greatly extends the capacrty
of the Dec.

e
MORE SOCKETS AT $1DE

The lug recesses along the other two
sides can also be used for attaching
more rows of sockets.

The Multi-zener
R.N. Soar

This is an application of zener diodes
based on the bmary system. In the
example shown three zener diodes are
used 3V, 6 V and 12 V (ie. 3.0 V,
6.2 V and 12 V) plus three SP.S.T,
switches In the ‘on  position of a
switch the diode is short circurt. In the
‘off’ position the diode is 1n cweuit.
Thus the effective diode by suitable

operation of the switches is 3, 3+6,
3+12 etc e, 3,69,12,15,18,21 volts
By the addition of the next in the

series 24 V and another S.P.5.T. switch
the range is 3,6,9,12,15,18,21,24,27,
30,33,36,39,42,45 volts.

v
EFFECTIVE ZENER

Cheapo VGO
A. J. Richardson

This eircuit provides a cheap solution to
a non precision voltage controiled
oscillator. C1 charges towards the volt
age set on VR1 until inverter 1 output
goes low whereupon the output of
inverter 3 goes fow and discharges C1
via D and R4, Inverters 2 and 3 form a
Schmitt trigger circuit with positive
feedback supplied by R3. Inverter 4
forms a linear amplifier with s gain

set by the ratio of RS to R which
squares up the signal appearing on
inverter 1 output. The signal is further
squared up by the Schmitt trigger action
of inverters 5 and 6 to provide a square
wave of approximately 50% duty cycle
at the output of inverter 6. With the
values shown a frequency range of at
least 100 Hz to 156 kHz is guaranteed
with VR1 but other ranges can be
covered with suitable values of R1 and
C1. The circurt works well at lower
supply voltages but the frequency

range covered for a given set of com-

ponents may be slightly less. If a square
wave 15 not required a negative pulse of
approximately 200 nS is available at
the output of inverter 3 thus enabling
two VCOs to be built with one chip.

5 14 1z 31 J10 B
©D4049
vfe 3| {a 5 6 o8

ov

+Ve

ouTPuT
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15—240 Watts!
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Phaser Mod
M. Headey

| constructed a simple variable gain op
amp inverter and connected it between
the output and the input.

When the feedback amp was switch-
ed inta circuit the effect was dramatic.
The phaser sounded much deeper.

The modification is simple enough
and though can e adjusted to feedback
{audio) level, sounds very good if the
gain 1s kept down.

The circuit as shown gives very good
results althaugh you may be able to
suggest some component value changes,

49\/
100n
100n
100k
FROM PHASER
OUTPUT TO PHASER
iNPUT
O —C

Programmable Gate

P. Mead

The Programmable Gate is a gate which
converts an AND gate to an OR gate by
applying a logic ‘1’ on the function
input.

The logic design uses 8 x 2 input
NAND gates. The number of gates may
be reduced by replacing the 5 NAND
gates enclosed by the dotted line, with
a 2 nput exclusive OR, such as the
TTL 7486.

5mS Delay Unit

C. S. Rushion
The circuit shown will produce a delay
of 5 mS from input to output with good
correlation between amplitudes over a
dynamic range of approximately 40 dB.
The circuit consists of four main
sections: an input buffer, a damped
resonant RLC circuit, a non-inverting
amplifier and a clamping circuit.
The defay can be modified within
reasonable himits by adjustment of the
RLC network.

FUNCTION
INPUT

NPUTS

anp
FUNCTION

o
FUNCTION

o
o
o
o
1
1
1
1

250mH

BFY50

+25v
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BACK IN STOCK—CREED 7B TELEPRINTERS
THE CHEAPEST WAY OF GETTING A FULL ALPHA/NUMERIC PRINTOUT FROM YOUR MICRO
Large Ministry purchases enables us i offer these at £25 each

In good work

ing condition Requires 24 Volts

C Requires ASC11/BAUDET convertor for caupling to

your micra processor These units are Processor tested befure dispaich Crcuits included Adequately
packed 1o guarantee safe arival for £3 25
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INTRODUGES VIDEOPLAY

Plays TV games with
plug in cartridges.

@ Fully Pal Colour
Compatible — just
plugs into your aerial
socket

@ No battenes —
runs from mains

supply
@ Play action speed
@ Automatic ol
on-screen scorng & .
ume-keeping @ Time limit selection
@ Hold button e.ﬂeillesc‘mm sound Desest Fox:
freezes play action 1aciD e
indefinitely @ Optional cartridges ERC

[

This system can play a vanety of different video games
available on OPTIONAL VIDEOCART cartridges.

Up to 4 different games an each Videocraft
Two built-n games Tennis/Hockey (no cartridges

required)

Games available NOW

Cartridge 1. Noughts & crosses/Shooting allat£17.75nc VAT
Gallory/Doodle/ Quadra-Doodle & P&P each or £70 as

Cartndge 2 Desert Fox/Shooting Gallery a set of cartriages 15

Cartndge 3 Black Jack

Cartnidge 4 Spitfire FACH SYSTEM INCLUDES

Cartdge 5 Space War e

T Insiues on Baral

AVAILABLE SOON: Backgammon Magic Nos Maths Quiz, Drag Strp,
Maze, Baseball

price Only £180.00 inclusive of VAT, Postage, Packing and Insurance

Demonstrations available at Videocraft, Assets House, Elverton Street
London SW1P 2QR. Tel: 01-828 2731/2/3
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Now available

from Kramer .

TRULY PBHTABI.E CORDLESS, ELECTRONIC
ALARM CLOCK

atonly £19.95 inc var (+ £1pap)

LIQUID CRYSTAL DISPLAY READOUTS (LCD
allow truly sght weight portable cloce: The low

dispiay _llow long
nation of
liansformer.. resuit ng in Ight compac.
style

active

WE ARE YOUR 'SINGLE SOURCE"

LOW INCLUSIVE PRICES — FAST SERVICE
PCBs TOP QUALITY FIBRE GLASS.

iy e S e

it

g
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Md\!:\l »':.,;WTTM. ?< e, 20c
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8 e BT 70 on T e 200 120 3ab
S AL

TR e
R SRS
”
R

RF. EOUIPMENT sPAREs LIMI ED

SUaCY CLOSE WIMBORNE DORSEY TELEPNDNE 0303 1ISEH

Steek. contemporary styhng

PORTAELE ALARM CLOCK
Use in the home, in offices and Iravel
alsa would make an excellent car clock

LCD & ow

20k 241 R i
A gue 120 goms (4 2 ou ces) neud ng o 1 box and
ek g

s s k2 g

Fosh Mots ot

KRAMER & CO.

s Hooes 1 Boad Leodn WU 114
Tuior BhsAT AT KRAMT 2032473
AAILGROER BALY

thbace

Wilmslow

B Audio
THE firm for speakers!

Sond 156 stamp for the world's best cotalogue of

Spaak rs, Drwe Units, Kits, Crossovrs,
discount price list

-
-5

£R @ BOWERS & WILKINS.
G BASTIE o LELESTIon @ Crivr

z1e e nion
TAMNOY 8 VIGEOTONE @ AHARFEDALE

WILMSLOW AUDIO Dept. ET!

SWAN WORKS, BANK SQUARE, WILMSLOW
ESHIRE SKS 1

Duscount HiFy o Swan Seeetond 10 Swan

S
TEL WiLmSLow 26558 FOR SPEAKERS
WILMSLOW 26213 FOR HIF)

ELECTRONICS TODAY INTERNATIONAL — JANUARY 1978



P )m For a merry musical
Christmas an electronic

r’;ﬂ musical door chime which |
;4 can play 24 different tunes! ‘
N7 Acomplete

= hroma-~chime =

Kit for only 18"

chdes P&P » VAT

| » Handsome purpose built ABS cabinet
x Easy tobuild and install
Uses Texas tnstruments TMS1000 microcomputer
» Absalutely all parts supplied including | C socket
* Ready drilfed and legended PCB included
* Comprehensive kit manual with full circull details
% No previous microcomputer expenence necessary
% All programming permanently retaned 1s on chip ROM
» Canbe buiitin about 3 hours! * A great wtraductian ta the fascemating

T e e

 Runsoff 2 PP3typebattenes ol of macrocompatens
x Fully Guarantesd
+ Saue pouncts on astmal netad fruce
Tha Chroma 2 4 I
gsor [ o oo Eusar UK

dongs the Chroma Chime wl plzy one of ts 24 well ki
o o 1 amary g iy o 1031l he TS
Fragnesend [JChroma Chume Kot 10418 G0 eacn
InGiusing VAT and post and pack 1
PLEASE SE BLOCK CAPITALS

matics tcannot play the notes out oftune

a0 Sy lectthe tone ot e day but the vokume,
tempo and envelope decay fate to change the sound

tame
according Lo taste. Fommennl
Not

Addess

door which plays a different t

POvalue L
ESS BARCUE

In buildin
ol et togoher with & fault fmding gurde, crcut
description mstallation detarls and operational instructions.

The CHROMA CHIME s exclusively designed by | Si12ture

— i
B TreCHROWA CHIMEse o svalbi fally.
CHBOmnTaamcs s et ot aapestsngsacins |
Pseaton Z1dascrsover
#

" |
| |
| |
| —
e vou m:.,maanadm..m\pushhummmm —
| —
| i
I |
|
|

erWay Harlow Essex e

ELECTRONICS TODAY IWTEANAIIONAL  JANUARY 1878




‘SAVE POUNDS ]|

WITNRYHIS UNBEATABLE
from Britain's Largest Dimmer
Makers

ST e 2,

only £ 185, plus pérp 25p.
ine Vot ) FulInstuchons supplied

BARGAIN COMPONENTS

16p. 1000 MED - 16V
IBOMED . 83V 17 JWMFD 6V 2p
A70MFD oy Wp. SIMFD .63V 12p

POLYESTER CAPACITORS
OOTMPD - 400V 8.
THymsTons

5 a1RCS80 450
- L 11 mv TERMINAL BLOCK
F'C'B MOUNTING

Pro-set MC Lingar 11p. Pre set 47K Linear 120
re-s1 220K Linear 1p Pre ssi 26K Linmar 19D
AB2Gang%.2KR 8D AB.1Gang20KC  2p
Apross nciude VAT Postage & packig iciuded on ol
aso add postage. For auick

o checun or P10 10"~ Dapt ET1

LL: Fotherby, Willis Electronics Ltd.

: GLADSTONE TERRACE, STANNINGLEY, LEEDS, L528 GNE.
.8 STEVINSON £T3) Teiephone: Leads (5TD 03321 563373 Teies Se7h1
22 Tiuariim Drive, Lundon SES I8Y, Faglsad

Thete's immense satisfaction m inakmg
s u eaigpoent. And ol et excellet
results with Hea

Brery ot abwitely commplece dpunio
the last it and bolt. The quahty 1s the
A each ki o s o olon matrecion
manual that explams exactly what to o at

yott enoy assembling s om kit and vou
fuush mlhhm class equipiment every time.
Mhat’s why Heathhitare ~o successful

Andthar b the 1ange s the biggest i the [ Trye sy Fleathkit catalopue Ot mow FREE |

woild i
T allmthe nes edtionof the free Hestbhat | (7 e L St i s |
catalogue Eserything from the simplest tothe 11 i, G st o He diiar o
most sophisticated Aleams digtal clocks |
testers, lmn\(en ersand [olsmeme  even the N
tools are theie! | e
Sectn mur\elf Send the coupon o s
NEW CATALOG! | I
NEwW TEST STRUMENTS
NEW DIGITAL BATHROOM SCALES &\m»de —
NEW/ AMATEUR RADIO EQUIPHENTI S T T R ¢y el
NEW AUDIO SYSTEMS AND MANY OTHER NEW ITEMS 7310200 e L6 Vel 21
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S-DECNOLOGY T DECNOLOGY BL0B B0ARD
B0 e et he B progects vng G5 on CHRISTMAS PACK
p vour 08¢
ot
TP Toe e T o1 T+ con e
e e o e TR B o 4 B s o B
LS oo R A

ety
Normally £13.00

) Gireut, S Latch, and Towo Tone Sren
mpleta 1 ABS box, wich campon Compléte Kt with Components

Dlagams and st by St rructons e omtsat

Normalty £3 0
A PhioE bFFER £150 +
40p post and VAT

Hormally e:38) HALF PRICE OFFER £650 +

HALF PRICE OFFER £2.19 £120 post & VAT

+£1.00 post and Vi

Q'u-

BRED-C(RCUIT BOARD SOCKETS 1€ BREADBOARD
Combines versatility of Bread
e s of 1 19BIL 1€ Socets i sapoed U 0408 Bresdband 212 G
logs Blob Boards.
o Wormaly 205
8202 bt 706" x 2 wh oty 14
555 1 Socken P A3 oy 2004350 FPHiGE ofFen erans
af 3 boards with 15 sackets esee €| 30 post & V.

ONLY £1.92 post & VAT

S Da K Taon £3 1000+
£10900n 8 Va7
D KoATs at £6 50 exch +

sach ¢ 405 post & VAT

TOMR BLOB P 8 Ehectronics (Scatiand) Ltd 9 Radwinger Road Saffren Wal

B CB11 3HU

e Circurt Bowrd + Sockst
—t sz aach + 50p post & VAT
01 20 sockets at £2 00
+ 350 pait & VAT
UDece 21012 C sy
S 41 6709 auen + £1 05
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THE OPEN DOOR |
TO QUALITY

g5 st ars vary i
o 0o

cpdiy detven|
aiscouns ar allowed cr|
many purchases, Access

PLUS FREE POSTAGE

Complete digital clock kits,
TEAK or PERSPEX CASE

e £12.50°
£15'50

I EXCELLENT VALUE GUARANTEED I

o WEW D raornin .
UP-DATED 4th EDITION 7 oo 20027 viie oE
Bmed - s 15p handiag eharge - -
144 pages, 40p %'JT.ML”:"M, T 0 =
Soumten House
R HEHd

AR ASVTON A

it Sionsaess_

Special Xmas Offer

IRST GRADE DEVICES by MAJOR MFRRS.

OF POPULAR (TEMS SELECTED
FOR NEGULAR REQUIREMENTS

TEXAS TTLa cmos STAR OFFERS VOLTAGE REGULATORS

7900 125 74123 48 009 35  7418pinDIL 18p Plaue — 70220

iR i O I ) L

HE R A G Bh BN P amerews  tameNegse

de odm oo MR dp jmaeon aep

a0 12 74153 401 85p Sv 7805 Sv7905  110p

Wi a8 Tomie 19wz 9% wiE  ion

TR il G QR £ I 4 B

Ao @ oHE

o ome a o

2421 74190 9 4518 ¢ 100mA Pasari T052

Jmr o am o odw YR RO w12 180 3% axch

frrr i T -

o R 01a 0 0r70 DEvicEs

F g 3 05,027 Red 160G

O s ) o Gro

HE g gl (o B Tuoswoseuras neace/ca tom

738 BT Tl - " Red CA/CC 1

wmoEm Er E ER OB e Br  TILI21/3220 5" ReacAsCE 110p

MINIMUM ORDER £10 EXC VAT [ we stress the tact thar we are totaly quaity
0% on order aver £50 conssious and do ot offer sub-standard or

DISCOUNTS 500 OF order over £100 rebranded products fo sale

OFFER CLOSES ON 21.1.1978 | Qualiy + Sen e stocks

Piease add VAT to total  MAIL
Please add ins plus P&P ORDER

54 SANDHURST ROA
TEL 012044333 TELEX 322800

TECHNOMATIC I.TD (ETI}

. LONDON Wws o1

54p ONLY
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SEMI CONDUCTOR OFFERS
ALL FULL SPEC

PROGRESSIVE RADIO
31 CHEAPSIDE
LIVERPGOL 2. 051.236 01982

GREENBANK

OIGITAL CLOCK MODULES

IDEAL FOR XMAS!

1224 704€ £7 9. 8mm Digiis
1224.747E £11.95 18mm Digis

FEATURES: 12 24 by~ Rese Can alzo oo macifad
©r usa 85 4 range ume & 24 ouns + seconds, ef

KIT INCLUBES PCB chip. displays wansisiors.
fiastors. capaciiors and. nsguctions. Just connect 12v
500mA AC and i tiks away. (Transformer can be
purchased ai £2 25 )

BEGINNERS NOTE for an i 0D foponal pay n
advanca) we wil undertake t repair your clod

he faulti
PLUS

Our new CKI hiqud crystal fock_quartz crystal

wirolied  works o1t & bariery Gl of

companents No P C B case or wire suppiied . £25 00
FREE CATALOGUE & FURTHER DETAILS On
“vquest

TERMS: Add 8% VAT ta 51l shove prices Postage 25p +
8, VAT = 27

GREENBANK ELECTRONICS Dapr CX3

Naw Forres Workl Merievasds 182 5AG
Ter: 057 648 3281

£ LU, TYPIOALLY 007
@ 100,51

2 TD, (SLEW-RATE
Mt 18 V7 8] »

AUOIBLY SUPERIOR
AMPLIFIGATION

| HIGH DEFINITION — ‘MUSICAL
MOOULES

POWER AMP

CRIMSDM
LE ELEKTRIK
LR

SEAS HIGH QALITV

SPEAKER KlTS

Value and Relanility

ay

9T 2 20k v

Rf\—

U)GUE

o
g
z
»
3
g
g

=
=
=
[—]
—
b=
-
[x]
=
=
[—]
B
[ ]
on
L8
]

301 EDGWARE RD.. LONDON #2 18N
01.724 3564 OPEN 9-6. MON SAT.

LCCTRONIC COMPONENTS AND LQUIPNERT
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e

T 0

LI

ORI O0R 04 OER €550

AE BTN
Do E Tl S
b W1 15 ¢ .45

b 50
PET TE ACE BANE Wi 1 e
1CES AR SHOWN BELOW

« o or

BARGAIN OF THE YEAR

P FoNCTION

cmunnnw

£39. 90

i it 51 e o e
e e A L
v et

Sl
Sirines soar ottt 3

T posT Arcunate
LED MATCAFS Oh S T IHE 0

FISHER )
SPATE

+ NCONDITIONAL GUARH 4L
€s5me uaT o

KRAMER & GO.

9 ciobec Puce Hoic
London wwa 124
el 01 203 2673
t

A1 ORDERONY 5 4t 2 oo

HillRawa

ETCH RESIST TRANSFER

& 5
Conncciors 015 110,
T s 2 00h alsia s 65
Quasin

CIRCUIT LAYOUT
TRANSFERS SIZE 2.1

Sne shee 1200+ 15 g 3 st
rosst fiom No 3 to Ko’ 10
elobne makes orean oot rovy Black
oy Prce £1

CIRCUIT LAYOUT
TRANSFERS SIZE 21

One sncet 12

Black Orly Prce €1

FRONT AND REAR PANEL

TRANSFER SIGNS

Al standard symbols and wording vor

250 symbol and words Also

bl i e i perim:
5 tea bius biack o

e’ e o e 13 o e €8

GRAPHIC TRANSFERS
wi

ACCESSORIES
Auaizble slso 1 teverse lettening colaurs
e black or whie. Esch shoet
T2 +9n conams carui fownr care
and noemersie T ki o1 Y knE1

=
TELETEXT

WITHOUT
TEARS

 Who has supplied tvee mes as
many Telete ks as any other
company

& Who can offer a full Technical
back up service

Who can supply the FULL KIT
;

ex'stosk

& Who can ofter such a compriitve
brce?

B Who con ofler remote corded
cordless keyboard coniral>

Canl

0n 01 828 2731

and s o st s 76 8 86

ELECTRONICS TODAY INTERNATIONAI — DECEMBER 197/

complne Srate sae

SRAPHIC TRANSFERS Vain

Comgriing 10 shests B x 4n
Gopis. lowes case and umarsls from
orking anly Fed Bl bac ar whiie
Complete ki £2 50

GRAPHIC TRANSFERS

0 bl
Caprals and numersis
oy o Sualoni ' ewrse § mets
B a1

TRANSLUCENT
TWORK PLASTIE
i) for wamme o cucun evaun S
120 30 10 shees for £1

PRINTED CIRCUIT BOARD
Clean unnarked Size 10%un « 4 4m 4
reces for £1. inchuies powage

Sk scree
B oo
Voo P s e So o

A ordors dmpatche crompiy
) post and VAT pard
Shop and Trade enquries welcurma
el Transiess. mide 16 order
E R NicHOLLS
C.B. TRANSFERS

15 LOWFIELD R
STOCKPORT CHES 08180 2178

03

e ele———



£1435

£1750

Greenbank CGASIO QUALITY FOR
T CHRISTMAS

TUMEBAND DIGITAL ACARM CLOCKS (WAINS)

" TEMPUS
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Hi-Fi Stereo
at prices

everyone

can afford

our price
£29%

ELECTRONICS TODAY INTERNATIONAL — DECEMBER 1977

ACCESS & BARCLAY CARD ORDERS ACCEPTED

CALLERS WELCOME

LI 100 Chase Side, Southgate, London N14 5PL — Tel: 01-882 1644

(
Our finger is right on the butAtunw
whenit comes to

SCIENTIFIC
PRODUCTS

at the right pric

Tho nam Texas 58
380 pro .

a.prog revien
Nieetss moule. rechargar includad

w ot oirenes

Y 1 rExas
058 480 g soes 1 1o emares s
THE NEW DECIMO CLOCK #50 Card e s omni sz

R "

T R W PCI00A v rateio o o2 5605 17598
51 Fu fr -« 5mem ams
41 franca €27 95
5200 o cazss

cam
1 100 72 wem e ere
ONBO v e eor
SR sumera ror
0475590R 2 o m-ragramme s e
4148 0 croat

sincLain
gl coner oo Qe
EWLET PACKARD A1
P 29C e e13a 30,
@HP 19C cu 5o ko s rmer cass sz
P 25 532
@HP 27 15w 5025 cso8
@HP 67 crrpro 228 ees ez
Py A s OHPOT g o i £547 56
o e L WHP 10 F1o oul cnara
R et e gl Teas 0 o "
el Ve et 20 00 20T )
e | <o | L 8029 LED g pen gt
e - |

*CQT 1o stopus it
APy cav0d
St am e nme =casuremons e
S e Caaen
oPro FX1 crznos
FX201 Foarmmne casns
FX D023 1y b s s corss
FX2000 e
X110 Fuis cres
LeB20 LCD e

WORLD PATHFINDER \:\\
41 only €37 85 perar Savge Uy
o 3hon appros 100 call buzzer -
Compact st wulume cantro
HVI00 111 £85 50 o parr Range
o Bam approx 1 want S.channel / |
it e FETY.conirol call burrer /
o case corphone

Lo 128 a8

B

SN2 BN 1 Wi
Tk b

o Ronge 12k approx 25 wait
o 70M our paice £168 00 Sinanner - superher squelcn” ¥
B cont aor Corr case.

earphone all sets 30% longer range

Thess sets e solidly made 1o the.
nghest standard For exporit and
vachtsmen

1115 FINCHLEY RD

TEMPLE FORTUNE TEL® 0l
LONDON N.W .11, 455475y




R

A ReD Ron e
e 7n s
P 30p 308 S
p T v D% ey e

o e
ABTT i

5
3]
et 4 3 top
e61s, 33
Ciie7 3w 116
8frrac” 120
213 v 170
IR RS
ic'sq a0p
Lol o airze
S50 Tahey
FAEretid
ES13/110 sop
sf1es s B T30
Bevsd a1 1ap
Sexaq En zom
FEeN 24n
3538 .0 7
[IGEI

- s ey

2l aw so'say

p 115 20 70m

1SLAND DEVICES, PO BOX 11 1*CRaowATSFLACE
MARGATE. KENT CT9 10X Fos & Packng 15941 clas)

PRINTED
CIRCUITS

HARDWARE

Comprenensive range Construstors Hardwate
and accessories

B
2753V

Sefeet € of popular companedts
Full rangs of ETI printed circurt boards
normally ex stock same day despatch at
compstive prices
P C Boards 10 ndwidual designs
Resist casted epoxy glass laminate for the
1y man with full pracessing msiuciions (no
unususl shemicats required)
Send 15p for catalogue.
RAMAR CONSTRUCTOR
SERVIGES _
MASONS ROAD
STRATFORD-ON- AVDN
WARWICKS.

MEMORIES!
MEMORIES!

* INTEL 2102 SRAM . 178p
* INTEL 1702A EPRCM  770p
* Texas TIL311 Hex Display (O-
F) on chip Latch and decoder
for BCD input 800p
* 18 pin dil Skts ‘ 18p
* 24 pin DIL Skts 30p

Add 8% + 40p P&P
Malil Order only
Airamco Ltd., 30 Witches Linn
Ardrossan, Ayrshire KA22 8NP

IS YOUR CHESS UP TO
OUR COMPUTER’S
CHALLENGE?

COMPUTERISED

“CHESS CHALLENGER”

—Microprocessor Brain Power

A ehossbaard with 2 miceo omputer budt mio1t You

cin compate agamst e

Gallenging parme of Skl BASIC Sindel 15 program
moves o ever game will b

different 4nd excuny
he computer has been specially programmed with
smoud

e game Seans up 10 60000 movcs " e 05 me

5T
Flentsoni Backgammon game 4 albie SAE
W accept 1 nnersin Gov Company Purchase
arder B e o Phome. )l prces mel 4% VAT
SAE for data sheets + quaniicy prices MAl order
ol CWOlo —

KRAMER &2 DLPT FLD.

HOLDERS itk ROAD, LONDON e
311 Attn KRAMER K:
“Telephone 01203 2472
EXPORT ORDERS 71 COME
MAIL CRDFR ONLY

THE BRITISH AMATEUR ELEC-
TRONICS CLUB for all mterested in elec-
tronics Four Newsletters a year with help and
special offers for members Major projects
sponsored by the B A £ C designed and
made by members currently the B AE C
280 Computer Membership fee for 1978
£3 50 UK overseas £4 50 surface and
£5 50 armail payable in sterling S A E_for
details and application form to the Hon. Sec.
3. G. Margerts, 42 Old Vicarage Green,
Keynsham, B

SPECIAL OFFER TAHDO 20p: 2182 [S00NS)
E1.50; TIL208 (RED) Sp: TEABIDS 75p:
v

GIVE AWAY PRICE

PCB 4% x 2" containing 12v 4 pole
miniature relay, 2N2646 diodes
capaciors wic 305 Alip/p 100
PCB 4% x 2 contalning 2 x 24V 115V
4 pale mmature relay, diode capacitor
e 0p A2 ¢ 10p
[ece 2727 x 2 conianng 24V 140V 4
pole_ miriature reiay diode capactor
etc 20p all boards (A3) PP 10p

2N2137 (Plastic formed TO5 leads
26-£1 (Ad)

PLEASE ORDER BY {A) NUMBERS
LB ELECTRON!
43 WESTACOTT. HAYES
MIDDX. UBA BAH

Standard or FR Gapex {breglass P C 8 's
for ET projects supp! ed tinned and driled
68p
77p

ETI 541 568 TTY 193p,
549 3 Channel tone con-
568 VDUa (Mod) trol 63|

255p Digital Therm 112p
568 VDU b Mod)  Ciock A 97y

249p Cock 8
rame PSU [Lrmaanda

81p faw Monitor  89p

§68CPU . 226p Tmezwamrm  46p
PLUS Special Offers now valid till Dec. 1,77
Hem 1:Full sot S88 pchs (VDU a & b, PSU.
CPU) only £6.75 per set

1970

568 M 152p

hem 2: & ame, £1.00 each

Htom 3. ETI 480 + 480 PSU, £1.90 per pair

A prices shewn inciude VAT Add 20p post &
acking

C.B.s also available for this month's ETH
projects. Send SAE for fult list of available

MT L
217 TOLL END ROAD, TIPTON,
wE!ﬂ MIDLANDS DY4 OHW
[21-557 9144

€259
Ayl clock case 105 x 80 x 50mr £2.60

Metal instrument case 28 1 x 235 x 60 £15.00
Bstal instrument case 310 x 145 2 180
3

5.00
Bridge Recufier 12 400y 30p
Mercury Grawity svtch 50p
Eutah green dhisolay 5LTO1 £4.96
Clack chio 411702 £302
Push buttor swieh SPST 22p
M tead 2 metres moulded 2 pn plug 259
Crystal st llaar unit | Hz O P .50
24 anut 28 pin sockets Low prof - 25p
14 0in socets 20p

50 8 pororder |
Barclay and Access walcome
Send card number with order
METAC-ELECTRONICS
& TIME CENTRE
Uxhndge London
3 New hrcate 327 btguine Reag
g Soest Lapdon
Unbrdge Modx w2
Tef [0535] 56351

Daventry
67 Hgh Strest
Daventy

s
Tl (092 1) 76545
Sags open 910 530 daiy

SEGURITY
PRODUCTS

Designed for thr Do It Youisel nia ket Fasily
netalled F il imstracticas supplisd As s ipphied

i@ the trage

May1 = ars Reso s aitrh Flush 65p
Surfa. - 70p

Pressure Mats Cirge £4.20
o 80

Zells and Sirens fron
Bell Covers - Motat Plastic coatet
Ardews Forl self adhesne
Fo 1 Bloces
£oor Loors camplete
arches 1op grads
Cotta pance from
Fada Ini-a Roa arc rany othe >
able Sene for uear s

@ ane et 171

STRATHAND SECURITY

VAT v £1Py3

96
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[Avarlable Tor ail ETI projects
from day one of ETI, phone
your order

SPECIAL OFFER—
d Pax PCB mat mu- oft
6% 93pall

FRo2ROSYENOR, ROAD TWICKENHAM
1923

MIDDLESEX TW:

LVES
= a1l = Tram it
e dsoarct Vo e 10 3l 0art af the woila by -6 rn of
05t ar or sea mail 2707 Types o e o

Cox e (s..-my L Dept £ 11 The Parado,
9. Sussex PO2D 8BN. Wast Wirtering

Zos isTp Chae 034366) Chiltme: . 85
Chmmﬂrnmcs 88
i .84

MICRO BITS 1702A Proms £4 ea Erasing
and Programming facilities available P&P
15p DIDS 402 24 VDUs ASCII No control
unit required £130 Manual available Care
by arrangement LM309 five volt regulators
90p F&P 12p Many cheap items always
available Send sae with ot ean
ments Dane Services 2 Lupin Close
Finckley Loics LE10 200 Tel 0455 35621
{ev & weekends)

Send us your ERASABLE PROMS for
erasing and re-programming 1702 ~£3
2708—£10 SN74188—£3 16 including
custom programming PROMIC ELEC.

TRONICS 30 Baker Street Landon W 1
SN AR

AD—INDEX

Ace
Ambit o ao
Audia Eleclrnmcs

Bambrmqe 5 ..
BarniayEIec!rnmcs .

Camrbidge lezrmng'
ad

DE LUXE STAB POWER SUPPLY MO-
DULE, Offer adj output 9-30v at 0 2 amp
Ady current hmut overload sensor s, ¢ proaf
No fuses (require xformer 25v at 24) £5 99
(inc dota) K. Lawrence, 1 Regent Road,
likley, W. Yorks. (Free 741 IC + Data)

CARBON FILM RESISTORS 5% E12 Senes
1/BW 1/4W 1/2W Muxed to your choice
100 for 90p Electrolyncs 50/ 15v 7p M-
CROPROCESSORS SC/MP £12 70 Introkit
£71 Keyboard kit £74 MM680OO £20 z80
£25 No extras P&P 15p CANDAR, 9
Galloway Close, Denbigh Hall, Bletchley.

Crimson ...
D& D Power Suvply

EIBBlrnvae o
Fothery-Willis
Greenbiank
Greenweid
Heathkit

IP .
Kramer
Lewis
Maplin
Marshalls
zua

MAINS TRANSFORMERS — 12v 0 12y
100mA Secondary £1 30p each UT1
equivalent Re-chargeable Ni CAD Cells —
90p each PCB's with long iead components
Our selection £1 50 Add 20p p &p R,
Jones Supplies, 3 Centre Vale Close,
Littleborough, Lancs. OL15 9E2

SOFTWARE FOR SYSTEM 68. The
Scelln 8800 Cookbook includes routines for
floating point arthmeuc Input/ Output and
much more €10 post paid o SAE for detarls
and new list which includes a 6800
Assembler K Roche 20 Stocker Close
Basingstoke_Hants

PROM> PROGRAMMED ‘rom wvour hex
fistng S5204A — £25 From paper/mag
netic tape £21 Other types available on
request Our Gurde to SC/MP programm
ing” — introducon  technigues and many
examples over 50 pages £3 50 Kemitron
Electronics 65 Warren  Rise
Camberley Surrey 0276 26192

E. R. Nichells

P.B. Elecironics
Powertran ...,
Precision Petite
Progressive Radio
R.F. Equipment e
Science of Cambridge
Sinclalr Radiunics

C. N, Stevensan
Stuart Bruges
Surefire
Swanley
Technomatic
Telecratt

TX Elestranics

Trampus

Vera ... ag_anaal]
Videocraft 75, 86. 93
Walford o83
Wilmslow 87

LECTRONIC

| CALCULATORS

SCIENTIFIC
ATEXAS SR=0 140 m =5.00
TIEXAS RCIGOR By U
TIETC ne

R o e
#TEXAS 7 59 (Caid Proga 960 00 Mo
€205 00

STERASTI 88 (K2, Prog. 483 reps o+ 60 Mem
£7200

ATEXASSRST 5 Mem Siot S| £23.95
TS T ey bog 8 Mem 1p 0150 K
38 50

VT SRA0 e 15 Sere
O o0

adar S ives et Gempo
N ONREUE:,

o SLUDE AT
NC 4 THEQUE WiTk 0D
it Gove nment arders v

[ ‘
Tel. 01-455 9855

MUUHTAIHDENE LTD

Cowpar Btreet, London, EC2
‘.Hﬂr Did St. Station) Tel. 01 455 9855

Black Noryl
mineral glass
11 function
Chronograph

£37.95

Very accurate
v 12 function
Chronograph

£39.92

6 function
LCD AND
STOPWATCH
ONLY £33.90
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SPECIAL OFFER ~
FOR READERS

R e B

£18. 50

+ £| 45 P&P&I

a AM/FM Radio Alarm Clock (AC 220-240V only)
® 24-hour Clock

® High quality white ABS Case

a Push-button Mode Selection

u Sleep delay Control

® |l uminated Clock and Radio Scale

® Alarm with Buzzer and /or Music

m Alf Black Contro! Knobs and Brown Buttons

® Complies with BS415 (1972} Safety Hequvrements
m Each Unit full inspected before despatch

& Guaranteed for one year

¢ our exira special offer on special offer pages.
Please send cheque or postal order to
D&D POWER SUPPLY GO. LTD.

79 LOWFIELD STREET, CARTFORD, KENT

Please allow 10-14 days for delivery
Callers welcome Monday-Friday 9-5 Saturday 9-1

24 HR. CLOCK/APPLIANCE TIMER KIT
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still soldering

You may be that rare person who gets his
circuit designs right first time, everytime.

But if's much more likely that you
experiment fo see what works, and what doesn't.

In which case you ought to know about
Bandridge Decs.

Bandridge Decs enable you to try almost
any number of possible circuits, without having to
use your soldering iron.

You simply push the wires of your dircuit
components info the holes in the Dec fo make a
perfect solderless contact.

Which means that you can use the
components over and over again.

And, of course, we dont have to
tell you how much time it will save you.

There are four Decs available

avanbeaklatica

o uramarectsioza ooy tordi 4= 11 800 B rie

-

O1l:
to suit every possible circuitry requirement.

From simple discrete work to 2xDIL or
4xTO5 Station work.

And for larger or more complex circuits
Yyou can use any number of Decs linked together.

Eventually of course, you'll need that
soldering iron to make up the permanent version
of your circuit design.

And when you do you'll probably want
to use one of the matching Bandridge Blob
boards, to make your job that much easier.

But until then we suggest you put your
soldering iron aside and get yourself a
Bandridge Dec.

Bandridge Decs - Available at all good
component stockists, where you see the
Bandridge sign.
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AUDIO MIXER
& superb stereo audio muxer. It can he
equipped with up to 16 input modules of your
choice and its performance matches that of the
very best tape-recorders and hi-fi equipment.
Il mests the requirements of professional
recording studios, FM radio stalions. concert
halls and theatres Full consiruction details in
our calalogue A camponent schedule is
available on request.

.

PEDAL UNIT
A completely seli-contained pedal unit.
13-note, 2-actave range. 4 organ stops. It
can be added lo any organ. A really
unusual extra is the bass guitar stop
which uses four ervelope shapers 1o give
a real bass guitar sound. A must for the
solo guitarist. Full construction details in
sur zatalogue — post the coupon below

10-CHANNEL STERED

GRAPHIC EQUALISER
A new design with no difficult cails te
wing, but a specification that puts it in
the top-flight hi-fi class. All this for
less than £70 including fully punched
and printed metalwork and woadwork.
Send for our component schedule now.

Full construction details price 40p

SWITCHES

We stack  wite range of switches Including
a really low.pried high qualily infarlocking
push-dutton  swilch  system which is
extremely versaiite, We've gol foggle
swilches. siido_swiches, push swilches
rotary swilches — Iners are dozens o
choose from. bef i's only 3 tny part of our
fanlastic range

“WHO SAYS THL
MAPLIN CATALOGUE'S
WORTH HAVING??

W ur usts o readers-io-
collac ist” — P.E.
contalns . (ust about everything the DIY
electronics enlhusisst requres. — PLW.
prosably the most comprebensive calalagie
we have ever Loms aorass, —
has been caretully preparad and is ery wel
resented.” — R

b s
the (ob of ardering componanis an
aasy. accurale and enjoyatle pastime. — P.W.
‘only one word descrives Ihe publication
— superh! — ETI.
QVER 60,000 COPIES SOLD
DON'T MISS DUT! SEND E0p NOW
MAPLIN ELECTRONIC SUPPLIES

SYNTHESISER
The Iniernational 4600 Synthesiser. A very
comprahensive unit. Over 400 soid. We stock
ali the parts costing [ess than £500 including
fully punched and printed metalwork and 3
smart teak cabinet. Far less than hall whal
you'd pay for @ ready made synthesiser of
equal quality. Spectlication on reguesl. full
construgtion detalls in our construction baok
£1.50.

keeps you up 1o date with fatest
guaranteed prices — our |atest
special offers — details of new
projects and new lines. Send
30p for the next six issues (5p
discount voucher with each

copyl.

P.0. Box 3. Rayleigh, Essex $56 8LR
Telephone: Southend (0702) 715155
Shop. 284 London Roai
wemlfon-Sea. Essex
(Clasad an Hondy|
Teephons. Southend
0702} 715151

4 POST THIS COUPON ~
& K0w FOR YOUR COPY OF OUR CATALOGUE
PRICE 60p

Please rush me a copy of your 216 page catalogse

\ enclose 60p, but understand that If L am not ty
satisfied | may return (he catalogue to you wiihin 14 days
and have my 60p refunded immediately.

NAME
ADDAESS




