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FEATURE

POWER AMP
SURVEY

The Americans would describe it as a ‘crowded marketplace’. Power amplifiers appear
almost daily and the resulting choice can easily lead to confusion. Ron Harris attempts.

an overview,

ELECTRONICS TODAY INTERRATIONA

— APRIL 1979

UPGRADING I Fl 15 a cosily business using cammer
ol units as betier can somehow read dearer once
over the threshold into @ i smporum Once con-
wracted however the improving bug 1s no respector of
price and pocket

uite commonly the malady can be caught via the
cones of new loudspeakers which are crying out for more.
watts to drive them The amplifier just has 1o gol

The Modular Cannection
Ona method of gaining the extra power — if yau re quite
Content with facibies etc — 1s 16 replaca output stages of
your present equipment with two power amplifier
modules There are certainly encugh on the markef to
choose from

This will certaily be cheaper and most of these

atendant saving m that most onerous of tasks —
metalwor

Judging by the contnuing populanty of the audio
.projects which appear within these pages do t-yaurself
hu fr continues to abound even though building up from
seratch 15 often Ao cheaper than buying commercial

the supplying company We have been tald by several
reputable kit suppliers that the greatest single reason for
nan functioning units 1s poor sldering!

Board Decision

With the large number of available kits for power
amphtiers n mind we docided 1o exclude them from our
deliberauons and concantrate on modules alone This
was defined as @ unit in which the amolfrer (s supplied
completely pre assemblzd in owher words 35 3 PCB

Undoubtedly there are some modules wa have
missed out in aur san across the adverts — and if you

a5 few injustices as possible are perpetrated! >
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securely in the cavernous bosom of the GPQ_ and should

they sv
pleased to foilow up and complete tha project

yway only siightly daunted we shall proceed with
whatwe have and consider the twa amphifiers which did
arave (and the onz on loani)

Our soucce for the listening tests was 1o be a Sory.
EL 7 Elcaset machine which gives reel-to.reel quahity of

A you re trying to compare several
pieces of squipment such luxurious convenience 1s not
10 be scorned hghtly

1 could nevsr understand why Elcaset has not done
better far nself The Sony machines i particular offer a
standard af reproduction far above that which any
cassette machine schieves

The reference amplifier was a Lesson AP3 11

AL-120 BI-PAK
This umit armves thise quarters wrapped in a black
heatsink swith connection being made to pads at one
nd which protrude beyond the edge of sard heatsink
The autput parr (2N30555) are bolted (0 the back of the
heatsink and are hard wired inta the circurt
The qualty of consuuction was ganerally high and in
use the AL120s gave us no trouble at all They drove the
requirad speakers (Celestion/ KEF] with no apparent
disuess and gave a sound technical account of them
selves

Grimsan CEG0B
There s nat really a lot 0 say about Crimson Elgcirk that
has not been sad alieady Therr products. are well
constructed well thought out and wel thought of The
CE80B 1s no excsphion
Crimsan supplied us therr unu completely sssembled
within the superb metalwork shown In the phatograph
whnch includes a PSU and stabiliser board i run one of
e pre amp madules
he metalwork is black and n style looks nat unlike &
Quad 405 power amplifier unit

ILP HYSD

Since these ars completely encapsulated we can offer na.
real comment on constructonat inush A mere five pins
prouude from the metalwork along which travels all
communication betwesn the HY50 and the world

Three In A Testbed

Once introduced to their proper PSUS all three amplihiers.

funcuoned well and gave no real problems at alt The
o

 the three the Crimson gave what must be ragarded
as the best overalt performance s sound 1s very cigan

Alas the ILP HY50 did not produce reproduction of
the same quality as the other two The test modules are
about three years old though — our new review samples
ot having turned up i tme — 50 things may well have
improved here We hope 1o give a histen 1o some more.

2

1 PAKs AL120 modute, comoved from ws hestsink The
T pai s cantaily on i 1acarse of the biack
hastan

anum A range Tho s arp 18 shan i1
o oo oteaound ot hat o 1 Fach 5 duet
ncorperatng rwe ampl

The 1P wYSO
Thus 1 n ancapru
It andoiy
f1ve pins ara raq
uned tor Connecr

revent samples as s6on as possIble o confirm or deny.
this but as 1 15 the impression s ane of & hard  grity
sound which was immediately d snguisned in compar
isons.

CoRclusions

Well there 1t1s Not as complete as might hase been but
very interesting fwe hoper noretreless As for the
comparisons we never got f the manufacturers agree
we Il follow those up 1n the ncxi few issues in
Avdiophile en
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FEATURE:Power Amps

Supphiers

Magnum Audio Led
13 Hazolbury Croscant
Luton.

Loft: (h Sony EL7
Elomser vt

sods.
wiior

ea
1 m.w.. or e por.

G B1 PAK Semconductors
e ET

Below: reund you of
anything? Looking
e vqubehe 405 2 | Grimson Elokir

Unie an | 18 Stamlord Swaat

Stiring Sound
37 Vaguard Way

baryness
ey

1LP Elpctromics Lid
Graham Ball Housa

cr2rer
Kingaley TV

0742 Sielda osd
Nowcastle upon Tyns
NEG 1DR

TELEPHONE: 01-853 3705

BRIASIE electronics L i e

LOW POWER SCHOTTKY and TTL CMOS BITS and PIECES

i .

T i e e e P e

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979 2




2,900
BUILD THE i%Eaoy soup nm
NASCOM | GDMPUTEH

(E165 2 KITS IN STOCK.

SOFTWARE

OTHER HARDWARE
EXPANSION PITERRAIDRAG, o

i
the quickest fitting __+| ZaNk,
CLIPON - | .
capacitive dlscharge
electronic igniton |
NKITFORM ||

@ Smoother running '/ 5 :.m.
Instant all weather starting |\ y
# Continual peak performance prome 00723 1on

: | SUPER-STRIP

o lomproved accelsralmn/mp speeds.
| THE UNIVERSAL BREADEOARD

timum fuel consumpti

Lektrokut Super Sirp $52
St po o y<many asane 14 prata
o T s s oo it

arconnen 0 3 SeA 1650 30 AW At 0

I
I Name i

/o

LEKTROKIT LTD

e — |
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How to order Yiake cheques etc pavable to ETI Book Seryice
it to ET1 Book Service PO Box 79 Maidennead, Rerks AU prices include P&P.

?Iﬂ BOCK SFEVICE |

Payment in sterling only please Orders (hou s

BBl (vll\\iks_—l

L——TFST INS [RUMENTS:

SERVICING

€ OOKBOOK:! =

APPTIC A1TON

st T

COMMUNICATIONS:

TV AND HIHE

TS Speke e Bt 4 0
o 1 e < et

[\mmm: Earmmamesmon s s 0158
o o o Lo Vs 0

THEORY

Inetstonco g Piog e 1030
Tt Tt ey bl s .

—==RFFFRFNCE

Tt s
Firome Engnea, e res ok L
S e o e e 55

e rET s o
o e Trratr v« 1o 814021 4

LOCIC
R S Beege g €51 a1 L LT e

oS it s . 1o
COVIPL lW(x:

e
s S,
P

MISCELLANEOL S

OP-AMPS

B A o Do & Arpcaions | Larsso 13

Fallen behng recent advances”
Just starting out?

Need a decent reference book?
ET1 Book Service provides an easy
way of getting your hands

on the nght tle

2N
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ELECTROVALUE

FOR l EaDn IIEM. BETTER THAN MOST

ELECTRO

et £

awn

oo 20
- ok
1BUTORS
oL DT
we AR

unscom GOMPUT!

"
PR u-nv-a-oc-isso

Mmann " RibATon 8

ERKITS

CATAI.OG UE 9

TV DEPOTS TO SERVE YOU NDRTH AND S0UTH

ELECTROVALUE Lo
o ETL4 38 o1, dure's Moac, okt

Clef Kits

Elecham W
Convmacuon

soana 728 e an0S,

Clef Products (Dept ET 1 |
16 Maviield Road Bramhall Cheshire SK7 1JU

PLEASE MENTION ETI
WHEN REPLYING
TO ADVERTS

e Wilmslow
h Audio

THE firm for speakers!

Sond 155 stamp tor the world's bost camsogus of
Spaskers, Dnva Units,
drcaint prcs on

WERS & WILKINS @

ANGENT 8 STAG @ YAMARA

WILMSLOW AUDIO Dept. ETI
SWAN WORKS BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF

TEL WILMSLOW 529599 FOR SPEAKERS
WILMSLOW 525213 FOR HLLFI
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PROJECT

VIDEOGRAPH

Turn your colour television into a duat trace oscilloscope with
play generator.

this UHF colour modulator and video

THE PURCHASE of even the simplest

gsciloscape s probatly uniusified
eur loctiones

Conmaciore Otner amaters fost

ather members of the famvly can
appreciate!

Which ever Lategory you belong
t or ven if you are in the scope
leagus alrzady Videograph will be
found to be a fascinating and useful
prace of equipment which wilt gie
many hours of pleasure

Principle Of Dperation

#* A
e g s
REVERBIISES Y oo s v
S 20 ek e
SRS R A s

Simewave geosration with Vidaograph

ELECTRONICS TOD&Y INTERNATIONAL — APRIL 19 9

each line and a fixed-length
Brght up pul
mplete circuits are required
o ploduce atwin trace and these
arg colour coded blue and orange
respectively Thess circults are
triggersd by a common sync pulss
generator and further components
generats an eight-stage background
colour change tiggered
signats. There 1s also an inter
frame-lotked square wave generator
Serves as a test waveiorm for
imacuion ito ampliers znd
tape
Contols are provided or inverung
ane channel freezin
background o i veehing a
fitor 10 give 3 relatively ~smooth
music display
Complate ks can bs obtaned
from Wi rt System:
whe ol the PCB copywright They
also praduce 2 ready dnlled cabinet
The heavy gaug anodise fara plate
15 screen printed 10 Mmprove finis
ot the PCBS aro ik sereened ta aid
construction

Construction

Two printed excurt board assemblies.

are nvolved ons consisting of 3 UHE

Colour Modulator and the other the
>
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1431

LMD

1m._...--._~_-. S——

Fig. 6 Videograph generator companent overlay

32

Cireuit boards completad and
instalied in the Videograph chassin

© BUYLINES

A complete kit of parts is available
for this project from William Stoart
Systems Ltd, Dower House,
Herongate. Brentwood, Essex
CM13 3SD. The PCBs remain their
copyright and will be avaitable only
trom them. Alt components are
available separately, andl the PCBs
are normally supplied as & ‘mini-
kit’ along with 1C1-3 and ready
wound coils. See advert elsewhere
in this issue for prices. J

pots are turned clockwise Position
both stripes centraily, then separate
them using the LOCATE controls At
this stage the line sync (RV9) should
be fine-adjusted to give perfect
colour registration on the stripes

IC7 may now be inserted (and the
link removed!) to give the
background colour change function
‘the sequence being black, white
cyan. yellow. green. mauve. blue,
red

ELECTRONICS TDDAY INTERNATIONAL — APRIL 1979



PROJECT: Videograph

PARTS LIST -GENERATOR

R

2127 7839 aQ 10, 28
e

RSN
Moo Mo Bhaan |
GNaERTETAS m lv?(num-m 100
wia AT |
MTRe, B NG
[l s “Add o Ipdground coloun rique 10 (ade
& AR =
RVES AT prewt S
S ——
vty s Y
p2 1)

100828 mauring narcwars |

I adiiton o0 paplle 2500MH:
uced s WL 20005e COUNTER K17 spmcuiy for

Counter kit Module €85 00
This noww Catronice model KF200 complemants our DFMS.
2= rnleMAws/12u><|EnauA|.eruqu.ncy
nter i o DEN 500 —

navnnu.uy-nm:h ey,

so e s e avalsble aow auh
oo 1 18 reieanc sl m,mom
ok e NELLGING

DFmE 14850 £101 70
BFMso0 .. £13732 nmm/s €220 85

| o SAE 1o FAEE PRIGE ST
ar a5+ turge 1433 Ta%sp Sa for copy of our DATA

CATRONICS LTD (oo 2 A TN Ao
WALLIETOR SURNET, S 08
Phow: 1665400, 18 8.8 powiSate. .
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PETALEGT

ELECTRONIC SERVICING LTD

Good Homes for Intelligent Pets
THE

£550.00 plus VAT

=

This unbelievably versatile, compact,
portable and self—contamed unit has
many varied applications and offers
tremendous benefiis in the worlds of
@ BUSINESS and COMMERCE:
Can be used efficiently for Trend Analysis
Stock Control Payroll Invoicing
Inventary Control, etc.
@ SCIENCE and INDUSTRY:
The "PET’ has a comprehensive set of
scientfic functions usem 10 scientists,
engineers and indust
@ EDUCATION: An wdeal tool for
teaching and 1t can be used to keep
records, exam results, attendance
figures, etc
® ENTERTAINMENT: Games
including Backgammon, Noughts and
Crosses. Pontoon, Black Jack and Moon
Landing
Possesses all usual alphanumerics
PLUS 64 graphic characters for
plots, artwork, etc., a printer, Znd

2

URE ‘Floppy Disc’ data and
programme storage system.
We have six years’ experience in
servicing electranic calculators, mini-
computers m S.E. England 24 hour
service coniract available at £69 50 per
annum Credit and leasing terms available
For full details and demonstration
No

contact Peter W
PRT. BG’W

ELECTRONIC SERVICING LTD
{Authonsed Commodore Pet Dealer) Speuialits 1o
Elecuanc Sericing Programnung ElScane Dssgn
and Prowotype Manutaciure
33 PORTUGAL ROAD, WOKING,
SURREY GU21 SJE.

Tol: Woking (D4862) 69032/68457

s

PET 2001 Computer

KRAMER DOES IT AGAIN!
THE FIRST 5 INGH. 10 MHz SCOPE
WITH X5 MAGNIFIER
FOR £147.95 (+ E11.84 VAT]

QUESTION?

I yaur hobby home computing o eleciromcs?
D you understan the spplication of IC ¢ Teansistors

Diodes exc?
Have you used or apphed analogus or dignal tochni
o7

4 Are you applying TTL Logic to your home computer?
5 Are you programming your home computer using
umple sofiwar 12chniques!
1 he answer 15 YES 10 any of thess qusstions then why not
hobby 1110 3 career — 30ply
ge 1o 3srng clectronit equipment ranging from
G machines through 1o

W will tegin yaL theoug¥ 10 advanced technology at the
campany traming school fttng the mdnidual i at thew
e level

we vacancies per the whole of the U K wrrh the
succasstul applcants wpikung rom (R ey
radius of mp more than 60 70 mses

We Supely 3l to0fs 310 test equipmen plus @ comgany car
wiveh 1 available for private use

10U ace imerested then why notcontact M C. Marklew
or Mr D Simmonds on D249 813771 to discuss yor
awn Career opDALAIES 1 CONIdence. Or wite 10

KODE SERVICES
TED

Station Road, Caine, Wiltshire

CLELIHONICS TODAY RTTRNATION &, - &PRIL 1979



Hobby %
Electronics

Power Supply Project Electronic Doarbefl

Personal communications

Whita Noise Effacts Uit

Binary Numbers.

The May issue will be on sale on April 13th
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ENTERFPBES B o

G T s

R e
g;.u lmwﬁrqﬂ vy m.’,‘.'m::‘n“bﬂmm oz
T . R [ |

HOWTO ORDER

Plaase rore our prces include postage
ond packing but

wantea ada 12
books ordored Make cheques FO s
etc payable 1o

Enterprisec.

or S accepted
BARCLAYCARD VISAJACCESS
INERS CLUB/AMERICAN EXPRESS

Phone 01.563 1001 for Credil Card
ordars (24 hour service)

All publications ere published 1 U $ A and shioped a taight by L. P. €

Send 1o sddross above
Indicata Payment Metnod

All Orders must be Prepaid
Toral Enclosed £

Myefioque PO 1M 0 1t enclosed n Starling on U.K. Bank

Credi CandNo Exory Date
Homa
ddress

POSTCODE
Sgnae

processing

TRADE ENQUIRIES WELCOME
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FEATURE

Gm REVISITED

Nothing to do with American car manufacturers Gm is in fact a throw-

back from the days of valves, now fin

g a new lease of life with up-to-

date semiconductor devices. K. T. Wilson explains . .. .

ANY A LONG YEAR ago when iransistors weie an
Hem which hadn t been dreamt of by science fiction
writers we all used valves and we all kngw the magic
leniers Gm  Gm stoad far 4 quantity called mutual
conductance and 1t measured an mportant featurs of
the valve from which we could work out how much
valtage gau we could ge1out of a gven bottle Well the
vears have passed and valves are for many
purposes but Gm ives and 15 back warking for u

115 0dd that Gm should have gone our of “ashion for
solong becouse the dea of Gm 15 even mare usely in
tramssor amplier cucuts than it ever wos
srcuts Sul the s 10 be conting back 1n 3 hvg

o1 3 ke o look a1 0

Matunl contductance of any electrons device means

1 11000 59l 1 01 41108 U 0 g volage

talking about 0ot thie sieady biss voitages and currents

s G therefore allowes us ¢ 01 - a valur o
transistor 53 & generator of Signal currente the amount
o sgnalcurentbeng Gmin ow o clrent nerator
eans & which will deliver 113 current 1hto any
Ioad Mgh orlow Mo valve or semcondcior o really ks
“his but for most of the uses wa make of transisrors. th
s G Curen Generator 15 11 a7 om the mark

Current Generators

13 vansistor were a perfect current generator it woutd
have an mfinite resi1ance dtits outpUr That means just
e sigeal voltage apphed between the colletor et

I Couse 1o olleic S gnat L

Fig 1 Muuat con
dnetance, 1
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Fig 2 An oqui-
valom eweuit for 3 a

Cince again o 1 QU R COICE? Ut nO1 far trom e
W £t cllacor signal cur ent does flow bu not
SE AR ABOU + 5 L s A0uIT How ! there were 5
resistor of around 40K between collector and emitter
usefulness af al this 1s that it allows us (0
draw an equivalant cireu il for a transistor An equivalent
cicwt 15 a cicuit made of simple components which
behaves n just ths
which s n realty much more complicated A simple
cquuvalent pircurt for 3 transistor is. Thersfore as shown
in Fig 2 It conists of @ current generator which
generates & signal current Gmhe
about 40k in paraliel This simple circuit accounts for
the size of the signal current at the output (the collecton
and the autpur rasistance between collector and emitte
How does this help us? Quite a lot i we remember
all the tme that equivalent circuits are about
Sgnal currents not about bias currents As far s signal
currens are concerned the positive supply line of an
ampliier is st as eariFed a5 the sarth ine Why?
ecause 11 he powec supply there s a smoothing
capactor of several thousand micrafaiads connected
between the +ue and —ve lines As far as DC is
Concemed this capacitor 1s an ansulator but for AC
signals the capacitor s (ust 2 short circuit. shorting the
410 dne 10 the —ue hne When we connect 2
reson betwen he collstar termunal of o Tansisiorand
then as far o
loat reuttor s Connécied hetween collecior and emi
Do vtiniohe Squmelent oroun anaine resut s Fi
3 Back i the old days of vales nostalg a cornerthisi)
we faund the sum of these two resistors in parallel
which was.

Ree RL
Ree AL

and then the voltage signal out was just the current
Smal nenes this resistance 10 s Lav sull rules OK?)

Sples >
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tor connactad bo
v vpply hahaver as f coameriad bawaen
callectae and amictar

Gmefyle  gICMARSECARRICDEY AN ELECTRON
i = BOLTZMANN S CONST/
EMPERATURE I KELVI

e~ STEADY (BUAS) COLLECTER CURRENT

Simple Silicon

One of the things that makes hfe simpler in these days of
silicon transistors 1s that the quantity Ree the output
resistance of the wransistsor 15 quite a large value
compared to most of the load resistars we use An outnut

quite 3 bitlarger than the k3 or 5o wr Se a3 4 load 30
that most af the signal current from the ransistor 15
through this resisior 1 the equivalent circurt
simpliies the output voliage mcmmm that the gain of
@ tangsior ampifar 1 st G

¥ i why don t we see i texs
R O T
100N 1ransisiors and o tansator unl ke & uake
doesn 1 have a constant value of Grie 1t we piot 3 aranh
of callncior current agamnst base voltage 5 in Fig 11

the result s not the nice straight | ne we get when we
plot such a graph for a valve. or the not 100 crooked line
e get when we plon the graph for an FET oy
curvi G hine iadecg Thie ncicates thay the value of G o
n01 cons'ant but a value which changes 36 he current
throuyn 1 trans stor changes This. coupled w i

carly geman um
frans siors se emed 1o seal the fate of G for qood

Ebers Moll

A few years back though 1he Ebers Mol equation was
notieed You ve never heard of 11’ You re not alane

very fev text hooks mention 1t an e meation it
wathout explaining it Very briefly 1t 5 an equation which
ks the collecior cusrent b the Vbe value for

temperature As it happens temperawre for the pur
noses of the Ebers Moll equation 15 moasured in the
Kelun scale whih 571t 3 o sbioue zrt0 ol
perature around — Roam temperature 1s
rarrere areund 293K e degrees sin) 0 the Keivio

£

T Gm Ube

s v AL Viosd

VB e A (e
VOLTAGE ACROSS

2,
- e

Fig 4 Transistor ehrewit with load rosistor (RL) Gm con ba
raplacad by 0lc.

scale and 3 fow degrass abovs of belaw dassn 1 make
much difierence 1o the s

X leowat 138 he one 1 that really afects Grn
and e relmiansiup works out 3t appresimutaly

Gm=d0ic(ic inmay

Putun words that means we con take 8 G olue of 40
uimes the steady bias collector current n milliamps F
s current 4 m value of a transistor 15
Too good 10 be true?Laoks 1 but it eally
does apply 10 ary alcan oeSEIor 3part hom 5 ew
freak types
This brungs back the G idea in a big way and we can
forget a lot of the old formufae we once used 1n calcu

m 15 nat constant bui vanes with the bias current is

o back 10 our equnalent circun and ignonng the
large output resistance of he tansistor we can now
write 401 1n place of G (hig 4) This makes the gain of
2 Wasistor wih 1030 reswstor AL become 40.1¢ RL But e
i this equauon is the steady bias collecior current and
50 IeRL must be the steady DC vollage across AL the
Ioad resistor This makes calculating the ga of transis-
tor amplifiers with resistive 16ads a bit easier than falkng
ffalog Pick a volus of voltage acoss the lad resstor
muluply by 40 and that 5 your valu

Forcxample we voryofton dwgn voha(‘a omplifers

ino fosd ression Fnra 9\/S\mply Bt E b
6 you can expect a volioge goin of 40% 4 5=180
s Do v bereve 1 1 esks S gt a6 se5te 8
single transistor amplifier confim 1 a5 a rule of thumb,
Youdon t of course expect to get a gain of exastly 180
e canan i dere are 20 oleranc
on load resistars apart from anything eise but you ra
never far out_that s what a rule of thumb is for
When you couple & single transistor ampitier 10
another stage of course thal s another story You may
& sef the gain of the first stage to 180 nmes but not
all of s ouput signaf ends up usefully at the input of the.
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FEATURE : GM Revisited

Fig. 5. Calculating
how much signal 1s
passed on to sub-
sequent stages.

ey

FORSTALE SHORNDOTTCD it ek 2w GmFly X
S L2 e, e

semaL FeoN  aTrEvuanion (HANSISTOR  aTTENUATION
P

BRI Sl Y oA 520 Y
iR o1

EESIsTance RESTTAuce

i fativs

R L ity

AEGETaNLE AESTRNLE

Wairs GFSTGES

next stage Reason? The next stage has a rather low
input ressstance and feeding signal from the collector of
one tranststor into the base of another even If they are
directly connected 1s rather hke feeding signal through a
voltage divider There are, in fact two ways of calcu-
lating how much of the signal1s passed on One simple
way s to imagine a voltage divider (Fig 5 In which the
load resistance of the first stage forms the upper resistor
and the input resistance hie of the second stage The
quantity h, (on k ohms) is equal to h,.s Gm where h, s
the current gain of the transistor a quantity which does
vary between one transistor and another Fora transistor
with h,, =100, Gm set to 40 (1mA collector current) b .15
100/40=2k5 If we feed this from a transistor with a
4k7 foad resistor the amount of signal reaching the
second transistor 1S
25
25+47 %8

of the signal at the output of the first This brings the
gain of the first transistor stage down to 180x 35=63
which 1s the sort of value we usually measure for one
stage of a multi-stage amplifier

With all this going for it Gm 15 coming back, folks
As Sam Goldwyn 1s supposed to have said, ‘simplicate
and add hightness * Let s hope we ve added a bit_of
Iightness today ET
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DELIVERY
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] Harumex HC 1100 HOSTRE

ET). T Large Bught LED display EHREEEQRIE6[G0)
RECOMMEND " wvnite case with red display [ rostrner
THIS on black background
MODEL _] Adjustable dim_ bright control

1 Sifent ope ation allelectionic

I~ Space age technology L S | circanry
BARCLAY [ Alarm and 9 nunute snooze repeater
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ELBAR INDUSTRIES

ALL PRICES
INCLUDE V.A.T.
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MINATOR *

CLICK ELIMINATOR

Part two of the Click Eliminator article, presented here, is in fact a redesign of the
project leading to better performance and lower cost.

In the January issue of ETI we
presented a design for a click
eliminator unit However between
that issue and the ume for the
February ETI — in which we were to
complete the project we found
several disturbing inconsistencres
which would have rendered the
design s repeatability doubtful-—to
put it mildly

These problems mainly concerned
the area around Q1, IC9 and IC10
The biasing arrangement for Q1, and
its function within the circut means
that the adjustments are very very
cnitical indeed. Our prototype
operated satisfactonly, especiaily in
its breadboarded form, but was too
dependent upon 100 many vanables
for us to be happy with the project

Taking Aim
The aim then as now was to present
a design for a unit which would
remove the clicks and scratches from
damaged LPs without impairing the
music material contained theren
Operation was to be indicated by
an LED, and threshold of operation
was to be vanable to make the
Eliminator flexible i use

However aswe said development
work has continued since initial
publication, and while we felt that
there was nothing wrong with the
aims of the project, our method of
realising them left something to be
desired

Change Of Track
Accordingly we are presenting here
an alternative design, and

recommend our readers to construct
this 1n lieu of the design shown in
Part One of the article A companison
between both circuits wiil show this
version to be greatly simphfied, and
using components which will make
construction cheaper

For example the 570 has been
replaced with a 4016, which 1s
ciosed to the signal for a short penod
of time to blark the chck signal

fic}
RigHT

T

cuick,
oeTiETon

fiGnT

rRaNsSsION
GATE

Lere

54
ST

[ obreor
rRansmssion
"ShTe

Fig 1. Basic block diagram for Click Eliminator Mk 2
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colecton O

o
ouTRUT

v

Ra3 100k

™
RIGHT

swis
(BYPASS) INPUT

RIGHT
QuTPUT

CThe c.;cr.n‘ ot Lk click Blanking block 1

«  show: T B, CArCuSt apeTaTion 1B
u-mw pwand. The: autputas rde

‘talgen Bronvies walure cofitrol

¥ [Fu 2’% :m@ is fed thrwn & imes te

i aniplifies (307 ar T8, unid 18

f passed Lo ane half o S e

e sunrgh “In eagh.channel, (wo-of

F 1’\: Iniernal “swilches” of the 4016 are

o in seies, 2nd are sormally Keld o

. ‘hxr suhizly control | [ the ool

1 (Eig 4%

z?'
ai
2

of
€ quiside -
warkl i divide-tiv-ten (approx) atte-
RUALoT network,
Thus, during "chan'' pars af th eilegord
nle dSo.

“channe ix ghen wmr ah cp

the output signal from the del
passed throwgh the click blanking clrowt
of Fig  via the twa series-conpected one

= -

switches, of !Ci Wit negh \hI
D, but in the' Tiesencs al %
tymsrrwyconnecteﬁ
opex} l.:lS efeire thie:

apd_remain aper o Aol 5 ms
l‘ephclipp (he’clkkw:th an'y pe rqr e
Y

“Nule inthe ‘rcutcthat the mpuu o3 Jg
‘aie biawed at h&1f3u-r\§lv Vs ienable

Fig 5. Click blanking circuit. Note that
SW1 15 the bypass switch.

‘if?c o wicmds wigh ap‘*l:!.ﬁk_l,gl;l'“
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r\gdea;p?vger s“pum 0 %Q,I 4 "
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Ra7
gne ey IFE len
700 2 +| e

The power supply 18 &
design based on 4 patr of three-terminal
IC pepulatars, whichprovide pius or
minus twelve volt outputse LED 2 s &
panel-mounted component; whick mdﬁ
cates the power N state. s

Next assembie and check the
audio circuitry Make sure a signal 1s
present at the level control RV2a and
RV2b Normally IC8 gates will be
open and so an audio output should
be present at the phono sockets if all
15 well

If no output is present check the
audio through to RV2, and if a signal
15 present here, the fauit probably lies
with ICE and @1 Disconnecting the
base of Q1 will restore output if this
is the case

Over the Threshold
In use the unitis connected between
the output of a record player pick-up

44

1
e
\§

"
Fig 6. Power supply for the umit 351 D

and the input of a stereo amphfier
Volume control RV2 should be
adjusted so that no perceptible
difference occurs in audio sound
levels when the bypass switch 1s
switched in and out Pre-sets RV1
and RV101 should be adjusted for
minimum distortion on the Right and
Left channels respectively Threshold
control RV3 should be adjusted.in
use so that LED 1 just operates in the
presence of a clhick’

It should be noted that the relative
amplitude of & click s proportional
to the velocity of the record track past
the pick-up head and decreases as
the head moves towards the centre of
the disc the threshold control may

oL
ourD
i
D
consequently need occasional
readjustment as the record
progresses through its play
There s no equalisation circuitry
within our design, and so It cannot
be used in place of the preamp in
your system, 1t must be used in front
of it instead
When playing damaged LP's
simply advance the Threshold
control RV3 from its mintmum
setting unul the chick 1s removed
This Is the correct setting
LED 1 will indicate the unit
operation and if it flashes on musical
peaks chances are you have the
threshold control set too high and are
removing some of the signal as well

hfh H 5 yat
[RLR

0
ket
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PROJECT: Click Eliminator

EarTH u

LED2 ANGDE —&
Leo? cATHODE =
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Being composed mainly of
standard’” components, the
Elminator shoutd pose most com-
ponent shops no problems The LF
356 is available from Watford in
case of ditficulty.

swize

Avaiee B2 iy
it

70 NPUT
SOCKETS v

4 INPUT FROM
e‘)‘—— RVZa WIFER

Lot
PUT  ANoDE

Fig 7 Component overlay for the Click Eliminator unit. Note that
all the components bar the potentiometers mount on this PCB.
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ETIPRINTS are a fast new aid for pro-
ducing high guality printed circuit
hoards. Each ETIPRINTS sheel con-
tains a sel of etch resistant rub down
transfers of the printed circuit board
designs for several of our projects.

ETIPRINTS are made from our original
artwork ensuring a neat and accurate
board. We thought ETIPRINTS were
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TELEPHONE GALL TIMER  Submitted by Mr A. M. Tucker ol Dorchester.
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This new feature is open to all our readers. It
exists as a showcase for projects YOU have des-
igned and built. We pay full ET) page rates for
any designs we publish. We must stress that
these designs must have been built by you. To
further this end, we are giving preference to
those which arrive at our offices with photo-
graphs, or which can be photographed by us.
Initially a simple draft outlining the
idea behind the project and what the unit
can do is all that is required.
. Photographs should be included at

e this stage.
[ e Write to
. e ‘Readers De-
5 signs,’ ETE

Oxford Street,
London, W1R
1RF.

‘ Offices, 25-27

Fig. 1. Call nmer circuit.
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AMBUSH! is bound to rate as the most fasci

of the year. It

ating, exciting, 2nd addictive space game
ives visual and sound etfects of a space battle. and is loaded with

realism. Impress your friends {and enemies] by building this unique and fascinating

AMBUSH! 15 a space gam
Incellance N voprosens A space ship
lyouvs) that s about 10 be attacked

@ feotof sucics craf The orai
LAapae
oo saecusd quadrams The
attacks come ane at a me &
randomly selected intervals that vary
between nought and
Your ship has a limited store
ammunition and you can defend she
Vessel with one of four FIRE huttons
You have to hit the correct one of
those buttons 10 stop the attack 1f

¢ more than one bution a1 &
fiame you use up ammunivan at an
excessive rate

jarme continues until all the

FIRE button or by runming out of

ELECTRONICS TODAY INTERNATIONAL

ammunition through ncorrect
operation of the FIRE buttons You
can chase to face an attack by either
en (a DEK) or 4 hundred fa CENT)
suicida craft ammunition siorage is
sutomarcally selected to su

EX game
typically takes less than one minute
10 play A CENT game takes several
minuies.

Sound And Light

The game (s loaded weith audio and
wisual effects On the sound side
there are individual noses 1o
represent an attack o the operating

of FIRE weapons and 10 1nd cate the

vanming or losing of » gsme The
d varies

thase from port or starboard are at

APRIL1979

(Phoio b¥Mrtacy of 201h Century Fox}

half valume and thase fram aft are at
f41 volume
The visual effects are also quite

each comprise six yellow LED 5 At
the contra of the cross 1s a red LED.
representing your own

s also provided with an
ammuniion tevel micaror m the
Jorm of a three colour column of ten
LED s and with  two digi atiack
counter wth soven segment LED
readouts Thore are mdiidusl LED
e A WON and
GAME LOST states.

s



Science Project

Ambush! is a CMOS based design of
considerable technical interest and
should make an exceilent aducational
project for schools and colleges it
uses seventeen IC s plus a couple of
transistors The IC types range from
simple NAND and NOR gates to
complete decade counter-decoder
chips, and include flip-flops. data
latches, 12-stage ripple counters,
and multiplexers

Playing The Game

Game Start. The game starts as
500N as power is applied to its
circuits A game can be restarted by
pressing the RESET switch

Attacks:
(1) The game can be set for play
against either ten {a DEK) or a
hundred (a CENT) attacks

{2) Attacks come at random
intervals variable between nought
and approximately five seconds

{3) The quadrant of each attack is
randomly selected, except for the
first attack of the game. which always

comes from the aft quadrant

(4) The speed of attack can be
pre-set by the player to suit skill
levels A ‘respectable’ attack speed 1s
equal to about 50 mS per LED
division on the quadrant attack
indicator

{5) At 'respectable’ attack speeds.
the player has approximately 250
m$ of attack warning on the forward
quadrant, 300 m$S on the port and

ATYaRN
W ZEW
o o

wie Losa

e

poaT Beeh

i |
=

starboard quadrants and 350 mS on
the aft quadrant

(6) Attacks on the aft quadrant
are accompanied by a full volume
staccato sound. Port and starboard
attacks are at reduced volume. and
those from the forward quadrant are
silent

(7) The accumulated number of
attacks 1s registered on a 2-digit
display throughout the game

HOW IT WORKS

SIMPLIFIED BLOCK DIAGRAM OF
THE AMBUSH GAME

The heart of the unil iy e ‘Display
Magtix Dtiver and Logic’ Block, which in

TRality mkm um form of a 4017 decade
counger wl n decoded nutputs Qut-
ﬁhﬂuumw are {ed to the

snput of the 401 Is decived fram cloek
Ruxeramr Via @ gake, which i zum is
troliud by a simple START-STOPR
mmx«set)hu hate:
_The operatmg sequence of the above
x blocks is fairly smple, ummtzy, the
Diatabie s in 1o SEOP mode, the gaw i
dlosed, mvmvummexesars.m wnd
aff LED's i the display matrix e ¢fF AL
o mudomk_y deieomined time
START pulse s fed 1o

the Bistable. me
Eate 0pens, clock ul»e 10 yenth
4017, and LED 5 are seqummiu sm{ehw
on i upe of thl‘ armis of 1he display
matrix. If the gate remains open, oie f
muclcmveiychnsena 7-Routputs of the
1€ eventually gaes high :mu aperates lhe
GAMF, LOSTeindicator and disabies
clurls muuz tine of the 4047
nativety, the bistable can be set 14
the s‘m? mikde bnv fore the game termin-
aigs by operating uppronmu F!aE
nmnh in mxtau.xhebm.ah gloses the
Llack . and the 4017 resels to the lem
ol Wn‘!ﬂﬂ) tong staris
Mﬂl am\her mbdﬂm 5%

E pin of che 4017 The

{ pulse ts fed

to the mput of the histable. Note that
output 1 of the 4017 Is ted to the ATEACK
(‘,:05 CER s0 that the counter advances

By one ciiung each time the clock genera-

Figs 12 and b. Sim-
plified block diagram
of the Ambush game

tor gate opens. The game ends shortly
after the sthack counter reaches is full (at
Rort Xtﬂ‘mm at which point the GAME
WON indiestor eircuits ome inta opera
tian..

The START signat to the bistable is
derived frgm the random delay generator,
which 15 integral with the FIRE switch

©tircuitry. In esch attack, the appropriate

@ ol the gwitches is selec-
mety upled to Use STOR side of the

g swcH

1

o

Fike
sdiaron

~—

St

e \

s gens

Fig 1a

s
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PROJECT:Ambush

g

i

i

-

SRR

S

ke
£
i

{right} This board
carmes LED display
matrix drivers,
multiplexers and
logic, plus audio
and power
connections.

Defence

{a) The player has four FIRE buttons
for defence The buttons are marked
£ (forward) P {porti S (starboard)
and A (aft) To stop an attack the
olayer must press the FIRE button
appropriate to the prevailing attack
quadrant betore the attacking vessel
reaches its target (the red LED at the
centre of the display) A correct finng
is accompanied by a rasping sound

{left) ICs 2 and
6-11 mounted
on an Ambush
PCB

I\To sound 1s produced IT the Wrong
button is pressed

(h) The ship has sufficient
ammunition to fight off attacks only if
sach FIRE duration is hmited to about
100 mS or less Thus there s
sufficient ammunition for about one
second of continuous fire in the DEK
game, and ten seconds of fire in the
CENT game The ammunition state is
shown on a register throughout the
game

(c). When the correct FIRE button
is pressed, the rate of ammunition
usage is directly proportional to the
total number of FIRE buttons that are
pressed at that time Thus. if all the
fire buttons are pressed at once the
ammunition supply will exhaustin
0 25 seconds in the DEK game or
2 5 seconds in the CENT game The
audio frequency of the FIRE sound is
proportional to the rate of
ammunition usage. When the
ammunition store 1s exhausted. the
player has no defence, and foses the
game after the next attack

Game Lost. The player loses the
game by having his starship hit by an
attacking suicide craft When the
game is lost the red LED at the centre
of the attack quadrant indicator turns
off, and simultaneously a loud
droning noise is generated and a red
GAME LOST LED flashes on the
control panel

Game Won. The player wins the
game by defeating all attacks At
GAME WON a green LED illuminates
on the control panel and a coarse
beating or throbbing sound Is
generated »

‘bisygble viaa multipleer,and a simulated.
fice” sound is genarsted if the operator
agtivates thé correci switch. the
""‘lﬁ"‘;’ of the fire' gound &s determined

Y IRE RATE SELECTOR circuit
and is proportional to the total number of
FIRE switches pressed a1 any given mo.
ment

o0,
Eiio

,.\.

st

FenrRaton

ceni

T |

The output of the fite sound generstar
is used (o dtive the emmunilion register,
\which couits and gives a visyal readout

the tolal number of qycles generated.
The sound is #lsy wsd to s )
Tatched randnim ‘sesect' code for the
multiplexers thot are used # the

DisrLAy wATR
€1 QRIVER AND LOSIC

fisTane

DOV (LAY T NERATOR,

Swferes

1
“These multiplexers are used for FIRE |

—f
MuLTRERER
—
T

S R R Y
witch sefection, for LED Display Matrix
line and line length selection. and to

© degermine the andio fevels Bf the

i1
ATFACK sounds. 1
- The ATTACK. FIRE. WIN and LOSE H
| sound signals are ali fed 10 a2 simple \
{

|

two-transistor audio amplifisr which
dfives a 40 ohm output speaker.

i

oSt souD
et

seaxen
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- HOW IT WORKS

ANDOM DELAY and ‘FIRE' SOUND
GENERATOR plus “FIRE' RATE
d FIRE SWITCH MULTL

PLEXER

THAS IS prob:bly the most complex
‘block” ity the entire game, because most
ot us individual sections are mmrﬂzpen

P‘&Z!Mw:mxnm
duxmuor Dok’
THE FIRE SOU
Let's deal first with the 'FIRE' SOUND

dual 4-ghannel multlplexur “This ¢onnectsy

a murwl ane. el its ourfwms 1o its

g O the ‘a — b binary

sxgn that ls led!ailr select’ (pins &

and 10) terminals, Thus. when the dppro-

printe one of zhe four FIRE switehes is

L2 1 signal appears &t output

pa-3 of the mul !exen This signal i5

drbounoed‘ By Ri an‘ mkjl wﬁ‘% =
passed fal mgm o 1
GM‘E {m’maﬂ‘g\r and C3A4

only when Hs

(;ATE inpuns at logich pins¥ is the G~
xemimlaft)uspmk:uht At8, and is tied
but can be driven high
QUT‘
tectors, The gate thus
¥ signais only fadar: o me

lost and store

r;m: exbausted.
The output of the inhibit gate is uged to
activate a gatedt 'FIRE® sound oscillavor

designed around IC523 and 1C524. The

main umn% compunums af zms
usmuwr o e 2 and R12 to RIS These
LOrs are connulﬁd via ICI.
wmch is a «us -quad bilaters! switch,
ich Mag each of us four intexnal

mhcs activated by one of the four
ﬂRE switches: these internal smx:ehv:

lose when their

switch ia pressed, and anly when the
g«ne is mot lust or the ammunition
exhausted The frequency of the sound s
proy IM 10 the taisi number of FIRE

&g pressed and varies from about
mﬁz;fofunelvrlmh 0 about 320 Hz for
faur ewit

ﬁ; 4Dulputollheml§ oscifiator

nm pusscd ta the wnput of an
sudm zmphmr for sound effects, and atso
the fnputs of the ammunition m(lmf
and the Rapdom Delay generaior, An
mwrtﬂll putput (normally high) s also

eséifator and 13 fed 10 the WIN LOGIC
circuitry. Note that mzf-m Input signal
[ K the aseiilator; ed ¢ d»z TOP

"—(A“ )’_*

it GF
BSTARLE 103

1001 On RESE [

PRI

oo e

Rt

Torm 2 100
T Loa

s

FHOM Pine m{

side of the bistable and to the RESET

of the display matrix driver. 5o that I |2
is reset each time the correct FIRE awitith
18 pressed.

THE RANDOM DELAY GENERATOR
The heart of the random delay genera.
10745 1C4, 2 4017 decadde counter with ten
decoded putputs frumbered 0 F)':he‘v
outpul of the counter is oot the
START :Idz of the bistable ‘nn »
ibit gnte.Thecind( mput
w the wnmer is derived from
{atout znz) oscm.uor {IC5/1 and rcs:z;
and from th E* oscillator out il via
anmgalzfnzmedhy Di-D2 and
W'hmev the correct FIRE bulmnxs
ing an attuck alogic-1 lis
fed tn the ‘G" {pin 13} terminal of the
inhibit gate, which turms off and blocks
signuls from the 4017 counter.
Simultanecusly, fast cloc
into the epunter from the

retumns to the ON state the counter is an

frony the ¥ count {which is the one that
provides the START signal to the bist-
ahle}. then fed to !he

the ‘9 state :md foeds a
START:command 1 the bistable.

Fig 2. Circuit diagram of random de-
lay, fire sound generator, fire rate
selector and fire switch multiptexer

e

e

TOPIN e START Si0E
SN BT ARLE

6

IC842). Its 'BTART input 18 derived from
the random deluy generator via T4, and
STOP inputs are obiained from the
‘FIRE' logic or the "G AME LOST detector
circuitey vis the D8.D7-R30 glode OR
gm‘ The g{p»l output of the bistable 15
||h bu! goes low in the
"mAx ode. and is fed to ong inpul ot
the ICI043 NOR‘! tu, which provides
cléck fnput signal to IC12 {the djsphy
-matrix Countér-drivers, The other mput af
the NOR. _obtainkd from the

73

variable-speed CLOCK GENERAT‘DR
(rcum nl\d ¥C16/2) or from th
R circuitty via the D4- DSJ&!
dmp OR gate.
Thus.lm)ut pin$ of the NOR gate it
u{ dgh, and ts outpul is cknd
Inw,sn 1 is unable t6 pass elogk si
When a "START" signsf is fed m me

eried off signal
el bistable from the “FIRE’ logic.
ircuitry, Nnte that the gate gets locked
inlomeoﬂm-lamgc -4 signal fs fed 0
pln -5 mpu& from the "WIN' detector
4 logie:] 'GAME LOST'

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979

signal (s fedbslo the ‘STOP‘ side of the
hists
“Thie IC10/1 and ;cma clock generator
determines the speed any attack, and
iua frisquenty is varigble via RV, The
i APpearing at the pin- -H1 out-
wE of the 1€10,3 NOR gate provides the
»c “ATTACK sound of the game. The
ude of this sound is detarmined by
mnmplaxer C242 and resistors R31 and
R32. Autacks from the ahuuadnmm-x
full volume.(hose i port ar starboard
reduced volume, and those from the

e NOR gates:
signd: am obtalned from pin-13 of
ICl:l whichis normally low but goes high
wunder the ame lost candiuon FC8/1 u
wired ps g wimple inverter, and drives i




PRO]ECT :Ambush

g
- TO NS 10 i
Fitie, merore
Trise’ i 7
ot . Y  Lco1 1010 10 3
allog © —wa—ﬂ—w:n»n'
1 o At | (RS
. Y I
i[=1-]2] ] T = I =
| A ——ﬂ—/\__”— YELIow T
| e ovye. o mr~m g P
] i
R v P g
‘ shiririg {
B b
e aare
ov
somuar o arser e aur
Fig. 3. Circuit disgrant of for. random mul g T o S
generator and latch with the reuet line contral, LERRAI0BARE 02 Ve O
HO lT ORKS LER I e Yriton
THE AMMO REGISTER. RANDO DrEssed on to the games multiplexers as a DEK (ten nuck) ‘lme x)ac Q7,(» 128).
WLT! CODE GENERATOR AND 2:b¥ binary code. outpi 18 fed to put of 06
H_AND RESET LINE CONTRUL l'CB is yei another 4017 decade gounter giving a clogk ssﬂﬂldaboul&!ﬂzwhzn
THIS BLOCK i relativelyl ten decoded outpyts. Tt has its ow. uin FIREbutton is operated, and thus.
theory of aperation. IC7 1 n 2@3;. puLs fed wy & vertical line of ten LED's, g the repsm 10 empty in about 1.5
ipple Tounter, and takes jts clock input which act as tbe ammunition register ‘When SW2 is set for a
fram the olitput of the F‘RE‘ sound 1‘he o‘c uwn mg&w to the top (btmdred mrk)pmxheq|0(+ 1024)
generator, [C8 i5 0 4013 D Nip-flop, %mshelme. the ‘%' ou lpul putput is led to 1C6. giving a clock
uhkhwﬂmdnsduddnw(l@\\nnk! level) of the frequency of about 0.8 Hz from a single
Clock signsl taken frpm the output of the e, 'n-e@ flutput llwgoe s ta the inhitn: FIRE button, anl causing, me register to
brsublexnd its data taken from the Q1 {+ gate canitrolling the ‘FIRE ascillator, cynpcy in about 11.2 seconds. Thus, to win
and 2 (+4) outputs of 1C7. Thus, preventing the oxcillator from working DEK game the average FIRE duration
whmver a FIKE button is pressed and under the 'ammo exhousted’ condition. At mu>l be limited below 150 mS i
then refeased IC7 sets randomly deter. ihemrw!m game the counter ia reset attack, and in the CENT game it must be
mined states an the data inputs of 1C8: the 60, 30 thal the fine of LED's mdicate timited below 112 mS.
next time that the output of the bistable iJ_ Sstate The pmu m.sn rese fine 3 activaied
goes High (as 4 sttack begins, on feceipt 'n.wnck mput 6f the counter is taken wutematically at swieh-on vie CB ‘The
9 the biswable START command) these from oni# of the gutputs urme 1C7 rsaaple Hnecan umpnmed marnually at my time.
states are laiched intd the 4013 and are esunter vie SW2n Fhen 900 via, i 4

7
. red LED at tha centre of the games main vnndnnwwspeedguwdmumw

! mqpmymm This LED Is normaliy on.  drives & red ‘GAME LOST' LED, Bay |— N |
*" but goes off when the zame i ifst. zmhlmmmman) off, with their out-

} i ”/I and 1CT1/2 axe wired a8 o puts low. Under the 'G AME LOST" gon-

 medium-speed grted astable, which pro-  dition both -staMu npe!aw. the

ndeuhe GAME mﬁ"w output via  ‘LOSE wundhgamnled and the LOSE
s gndg F “4%

A 1O SOUND
(G5 Rt

iy S1ARTmeuT
ey pro
orth T
ore we
e R Stoemeut  ve

ke S s
B O_NT——
Ao e, A

= o

s
8 e
Fig. 4 (lett) Disptay matrix counter/
driver, target LED and 'LOSE’ indica-
tor
Fig 5 (right) Bistable, clock gen.,
‘ATTACK’ sound multiplexer and
‘GAME LOST" indicators. >
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. Fig. 6a. LED display matnix.
a cecsame A0
E‘u’nﬁ‘n‘, i =
N STUYL "
s
BV
- aca b i T
Rt i

Fig 6c Audio amplifier

LED DISPLAY MARTIX DRWERS.
MULTIPLEXERS, A PLUS
AUDIO AMPLIETES AND powv:n SUP-
PLY CONNECTIONS

THE MAIN PART of the LED displsv

mattix is made up of four tines of LED'S,
arranged in the form of a cross. The upper
bFomnrQ ine fa five LED'S long, the
iower (AF) line s seven LED'S long, and
uhe other iwo lines are each six LED's
long. The indsvidual LED's in ach line are
selected by IC12, a 4017 decade counter
with ten decoded oulputs. and the lines
are selected by multiplexer 1C13/1, Note
that diodes D15 to D25 are used to
inate sneak paths in the matris, and
ensure that only a single selected LED

HOW IT WORKS

turns on at any one time. Figure 6 shows’
the the LED'S in the attua)
display Nme lh.( LED 11,at the tentre of
isplay, is.nermally on and represents

the players own vessel.

Prior 1o the start of each attack 112 is
in the RESEP state, sa all LED's in the
matrik {except UED 11} are off. As soon
as &n attack starts. JCI3¢ 1 selegts a line of
len th 'a' in the display matrix, and

'Z conmects the 'n+  “output of 1C12
nhﬁ own pirt-13 ‘Clock disadle’ terminat
Thus, when an artack starts the LED's in
the selected line turn oa sequentially and
i tgwards the gentre of the cross: if a
RESET signat 15 fed topin-15 of 1c1z from
the "FIRE' logic circultry before the*n + ot
‘Sate.is reached, the atfack is.defeated: if

PeoMeI 1 e

Fig 6d. Panel LED display.

theattack isnot defedied, pin-13 of ICI2xs
driven high as the counter reaches
‘n+1" state, and alt further clock sngﬂals
are inhibited and aif GAME LOST indica-
tors are activated.

All sound effects signais that ate
genecated in the game are digitad in form,
and are fad via gate dfodes and
gmp&imda de:gmmmg resistors 1o the

mpleQ1-0Z audio amplifier stage. which
I anbrased Theamplifier directly drives a
4DR speaker, which has trafsfent limiting
provided 4

The game is powered by & 12 ¥ battery

snpply dnd typically consumes 30 mA to

50 mA of current, depending on the state
onﬂay, Readers can. ff they wish. puwer
the game via a sinple mains

A1 &ms
R2 390k
R3.8,8,10 11,31,40,48 22k
a4 1oM
A8, 26,28, 28, 30, 3% 47k
RE, 16.25,36, 37,47 i
R7.12,13,14,35 100k
RZ7 330k
R32 k8
A33 580k
R34, 41.42.48 Jow
R3E 2M2.
R38 2708
R43 33R
4, 45 M5
R49.52 4708
POTENTIOMETER
RV MO
CAPACITORS
C1.5,6,7.8 11 14,15 1000
€2,3,4,10,12,13 10n
ca

150n

PARTS LIST

SEMICONDUCTOR
€1

4016
€2,13 4052
3,910 ARG
1C4,6.12 4017
105,172 1y 401t

4340
iCB 16 4028
1IC14,15 4013
NOYE All CMOS devices are B Senes.
al BCHOS
a2 BFY50
D4 1N3001
All oiher diodes arg 1N4148

LED 1-37 are standard 0.2in dia
LED 7 segmm dispiays are common
cathode O

MISCELEANEOUS

LS1  2in 40R

5 aH SPST push buions

1 oft SPST fatehing push buttors
1 cff DPDT min. toggle

& off HP11

2 off 4 section battery holders
case o suit

BUYLINES

The case we used for the |
Ambush project is available
from Boss Industries. Fulf
details next month. Since
panel layout is not critical, .
inventive ET1 readers may be
able t0 come up with their
own hardware designs. Al
the ICs are common types, |
available from most com-
ponent mait order firms.

if you think you are likely
to spend every waking hour
zapping the starfleet, it's 1
worthwhile investing in a |
mains adaptor, avanlablel

from your local Tranny shop.
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PROJECT:Ambush

THE ATTACK COUNTER AND GAME
won detector and indicaters

vides the glock signal 1o the ICI4-1CI5
UNTER These two IC's are

puts suitable for directly driving.common
cathode 7-segment LED displays at low
power levels, The two Counters are
cascaded, to give 00 to 99 indications:
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HOW IT WORKS

leading zero suppression is not used in the
counter.

The ‘GAME WON’ detector s designed
around IC16, a 4013 dual D Dip-flop,and
IC18/4. a NOR gate, ICI6/1 is connected
as 1 bistable divider stage. and s ¢lotked
wia one or other of the aftack countes
outputs The action is such that its Q
autput is nosmally high, but switches low
at the start of tme 10th attéck in a DEK
game or the 100th attack in 8 GENT game.
The. 5 output is fed to one of the 1aputs of
the IC1074 NOR gate, which has its other

Fig 7 (left) Circuit diagram of dis-
play drivers, multiplexers and logic
with audio and power connections

RRFD7 s
SaRad Vi
S6ARED7 Onanar

J-somen) vt
BiSF Y Enon
e

Fig. 8 (helow} Attack
counter and ‘GAME
WON' detector and indi-

ReaTa RS
gt

Anput provided from the normalfy-high
nutput of the [C5 *FIRE sound generator.
The output of the NOR gate is fed to the
SET {pin-8) terminat of [C16+2. which 15
wired as ap R-S flip-flop. Both bistables
@re reset.al the stary of each game.

The action of the complere "GAME
WON-" detecior [ssuch that 'FIRE" signais
are fed to one input of the NOR gate each
sime a *FIRE’ signal s generated but are
unable te reath [C1672 until 1C16/1
changes state after the srast of the 10th
(in a DEK game) of 100th {in a CENT
gume) attack, at which point the Q butput
orlcwz()%;m low anddnves green-WIN'
LED 37 ‘ON’ via [C9/4, and the Q output
goes high and activates the ‘WIN' sound
generator

The “WIN’ sound genesator Is designed
around IC17, and cops(sts of 1o virtually
identical medium-frequency galed asi-
able mutreibrators, which are operated in
parallel and havé their outputs fed to the
#udio amplifier via the D26-D27-R46
dinde OR gate. Because of inevitable
slight diffgrences in iming companent
values, these ywo astables oscillate at
slightly differemt frequencies, and pro-
duge @ coarse *healing’ or ‘throbbing’
saund when they are activated by the
*WIN' detector.
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Next month we conclude the project with full

| details and

ys. In

addition we'll show you the act of inspired heroism
which led to the saving of the starship Eatyeigh
and the designing of this project! For those who to
get started the Parts List and circuit diagrams
given here are complete.

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979



new books on

ELECTRONICS

INTRODUETION TO MICROELECTRONICS,
20 Edirion
D RODDY Lakeheact Lnnersity, Ootario Canads

Presents & thoroush teestment of the fundsmental
DrInCIBIES Of MicraeIGct o andtheir sppiicatians

22800 008 027687 6 H US$20 00 €12 00
1978 006 122685 4 F US$1000 € 500

MIGROPROCESSORS
e 119 Apphcato
(ANY Standird Tlophons & Cais Lio!
London, Engiand
4 coneise 1 taductian o The tield of microprocessors
\near desige and wies A e 13ngs of octual and
Potential Gpphcatians are desei bed with pacticuiar
censideration of futurt, trunds
15000 008024208 5 1 US$15 00 €750
Jure 1978 008020207 3F USS 750 €375
ELECTRONIC INVENTIONS AND DISCOVERIES
2 Feysed o € syt €don o Eecvone
lawuntions 1745 1876)

R P o (3 e
Th s unique mins encyclopasia prosides a camprehen
st 0urce o seThcnce ond aformation an aractcally
il ecteonic evelorments o almost 1w and 8 hal
209p. 0080227300 H USSIA 00 €15 00
tors 008023223 X F USS1500 € 500

MICROWAVES, 2nd Ed < un
An Introctuction 1o Wero vaue Theory and Teshanues
) BADEN FULLER Un wersiry of Larcester
Enghand.

5 3 thepretica dovelanment o electromanner ©
0101220 100 01 e okt ot e Miptersal

oo 008024228 6 1 USS20 00 £15 0
K197 508 024227 6+ Ve300 £ 840

Prigaman Related Jsurnal
Frea Speciman Copy Avadable an Requsst

MICAOELECTRONICS AND RELIABILITY
Editar m Gt GW A DUMMER Mafvern W,
wores

Puisned By
o susscrgon 19791
Tow years 11975/80)
Rduced ra'e for nchyduats whose H8iary suscribes
Us530.00

Jourial prices inetude posisge and wnsurance

ss130 00
ss826:

A cavatogue of thess and other now and fortheorming
s 1n Flecrical & Elect-onic Engineering 5 available
from yaur neare 21 Peigaman offiee

Sterling or s 3pply (© customers i e UK and Sire
H_ Hordeowe:

@Pergamon Press

Fall Dtord 03 08
" tcre on et 0573 USA

F - Fleicaver

o

GREENWELD

M:M Millbrock Road, Southampion
SOI OHX  Tel. |n7u3| 712501

Tl

o c.,m im 18 10w 24
R

l979 CATALOGUE
G‘ BIG PAGES!

SV e 5% wp 1o 100nr
e V55100 15 fodore 3
S oty 007 %
Tolas 8

To r0s
0% ooz, 'in 3
i B
s

e
ELECTRONIC AIR
FRESHENER KIT

EcrrouyTics
ST e a7 0 s
. <

1004
i

J
ELECTRONICS TODAY INTERWATIONAL — 4PR L1978




SPECIALS

ToP PROJE
.f.’.,k.,z%m‘mm e sk, iz umsi
e o i e PG gl s 525
T, B sy GETY Camere e Aigl
ko g1, S s s vy s 1 Mee S LN s [

. s
e Tt Fee i peve beveon oo on
Boaks. €10 + 25p P4

‘Tﬁ “w‘lznn'y et Nese Seaecater  £3K Munter

Ftng ety sl e T et

R S S

En
CIRCUITS
No2

£150

glectronics
tomarzc. =

enccus

T reaes ,,.,,«mh:-.,: %
- sorer " £120 + 25pPap cach. 150+ 25p P&P cach.

o when i Sre e

ORDER FROM
Specials Modmags Led 25 27 Oxford Street London WER IRF
w0 overseas Sterhing only

Please mark the back of vour cheque or PO with your ume and address

from ET

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979




3080 CIRCUITS

The 3080 is not a run of the mill op amp. These ten circuits from Tim Orr show

you why.

The CA3080 1s known as an operational transconduct-
ance amplifier, {OTA) This is a type of op amp the gain
of which can be varied by use of a control current, {t2BC)

The device has a differential input a controlinput known

SIGNAL
INPUT

2ver (O

+Vee

RV

100K
CONTROL
BREAKTHROUGH R4
ADJUST 270k

- Voo
LINK
Vin (CONTROL}

0V TO +5V max

Yoltage Controlled Amplifier

The CA3080 can be used as a gamn controthing device. The input
signal is attenuated by R1. R2 such that a 20 mVpp signal 1s
applied to the input terminats 1f this voltage is much farger, then
significant distortion will occur at the output. in fact, this
distortion 15 put to good use in the triangle-to-sinewave con-
verter. The gain of the circurt is controlled by the magnitude of
the current Iasc This current flows mto the CA3080 at pin 5,
which 15 held at one diode voltage drop above the -Vce raik.
1f you connect pin 5 to 0 V. then this diode will get zapped, (and
so will the IC}! The maximum value of IABC permitted is 1 mA and
the device is ‘linear’ over 4 decades of this current. That s, the
gamn of the CA3080 1s “linearly’ proportional to the magmitude of
the 1aBc current over a range of 0.1uA to 1 mA. Thus, by
controlling IABC, we can control the signal fevel at the output.
The output 15 a current output which has to be ‘dumped’ into a
resistive load (RS) to produce a voltage output. The output
impadance seen at IC1 pin 6 is 10k (R5). but this 1s ‘unloaded’ by
the voltage follower {IC2) to produce a low output impedance.
The circuit around 1C3 1 a precision voltage-to-current converter
and this can be used to generate IaC. When Vin (control) is
positive, it linearty controls the gan of the circuit When it 15
negative, 1ABC 15 zera and so the gain is zero.

This type of circuit is known by several names. It 15 a voltage
controtled ampiifier, (VCA), or an amphtude modulator, or 5 two

70

o
BC182

as the Amphfier bias input and a current output It
differs in many respects from conventional op amps and
It 1s these differences that can be used to realize many
useful circurt blocks

8
o

CA3080

D

3) outeur
+Vee | asc
L 5

oo

1asc
-Vee

SIGNAL
oot SAAAARAARAA- ov

A__L ov

Vin
CONTROL
ouTPUT o

quadrant multiplier

One problem that occurs with the CA3080 is that of tha
offset voltage'. This is a small voltage offset between it
terminals. When there 1s no signal input and the control input is
varied a voltage similar to the control input will appear at the
output. By adjusting RV1 1t is possible to null out most of this
control breakthrough
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InpUT POWERED FROM £ 12V
s
aven R1

DISTORTION
ADIUST

Triangle To Sinewave Converter

By overloading the input of a CA3080 1t is possible to produce a
“sinusoidal’ transfer function. That is. if a tnangls wavefarm of
the correct magnitude is applied to the CA3080 input, the output
wili be distorted in such a way as to produce a sinewave
approximation. In the circuit shown, RV1 is adjusted so that the
output waveform resembles a sinewave. | tested this circuit
using an automatic distortion analyser and found the smewave
distortion to be only 1.8%, mostly third harmonic distortion,
which, for such a simple aangement, seems very reasonable
indeed. This could be used 1o produce a sinewave output from a
triangte/ square wave oscillator.

FEATURE

e,
o THD 1 8%

N

ouTPUT

- + iUt

- TRANSFER
FUNCTION

fasc
PROTECTION

/ RESISTOR

R1
10k

vin —0
POWER FROM vour
t12v

vV OuT
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Schmitt Trigger

Most Schmitt trigger circutts prove to be very complicated when
1t comes 10 calcalating the hysterysis leveis. However, by using
the CA 3080 these calculations are rendered trivial plus there is
the added bonus of fast operation The hysterysis levels are
calculated from the simple equation,

VuysT= + {laBC X R2)

The output squarewave level 18 in fact equal in magnitude to the
hysterysis levels. The circuit operation is as follows.

Imagine the output voltage is igh. The output voltage will
then be equal to (R2 X Ia&c) which we will gall +VHYsT. If Vin
becames more positive than +VHYST, the output will start to
move 1 a negative direction, which will increase the voltags
between the mput terminals which will further accelerate the
speed of the output movement This 15 known as regenerative
Feedback and is responsible for the schmitt trigger action. The
output snaps Into a negative state, at a voltage equal to — (R2 X
JABC) which is designated as —VivsT. Only when Vin becomes
more negative than — VHYST will the output change back 1o the
+ VHYST state

The Schmitt trigger 15 a very ussfu! building block for
detecting two descrete voltage levels and finds many uses
circuit designs,

+ vour

- t— 4 Vo

= - [+ HYSTERYSIS

Iagc CONTROLS HYSTERYSIS
LEVELS AND OUTPUT LEVEL




a1
56k

Rz
W

w12y

ALL POWERED FROM212v

\ L

+18v

15V
NEEDS A BUFFER

Voltage Controlled Oscillator

By using two CA30B0's and some op amps it is possible to make
an osaillator, the frequency of which is voltage controllable. Th

unit finds many applications in the fisld of electromic music
production and test equipment. The circuit has been given a
logarithmic control iaw, that is, the frequency of operation
doubles far every voltincrease in the control voltage. This makes
it ideal for musical applications where linear control voltages

need to be converted into musical intervals {which are logarit
mically spaced) and also for audio testing where frequencies are
generally measured as loganthmic functions.

IC2 s anintegrator The |a&c current that drives this IC is used
1o either charge or discharge C1. This produces trianguiar
waveforms which are bufferad by 1C3, which then drives the
Schmitt trigger I1C4. The hysterysis levels for this device are
fixed at - 1.5V, being determined by R6, R7.

The output of the sch fed back in such a way as to
control the direction of motion of the intagrator’s output. If the
Schmitt output is high, then the integrator will ramp upwards and
vice versa. Imagine that the integrator is ramping upwards
When the integratars output reaches the positive hystarysis
level, the Schmtt will flip into its low state, and the integrator
will start to ramp downwards. When 1t reaches the low
hystarysis level the Schmitt will flip back into its high state. Thus
the integrator ramps up and down in between the two hysterysis
levels, The speed at which 1t does this, and hence the oscillating
frequency iz determined by the value of tABC into IC2. The larger
the current, the faster the capacitor is charged and discharged.
Two outputs are produced, a triangle wave (buffered) from 1C3
and a squarewave (unbuffered) from IC4. If the squarewave
output 15 loaded then the oscillation fraquency will change.

The log law generator is composed of Q1, 2, 3 and IC1.
Transistors Q1 and Q2 should be matched so that their base
emitter voltages (Vbe) are the same for the same emitter current,

OuA). Matching these devices 10 within 5 mV is
satisfactory, aithough unmatched pairs could be used. When
matching transistors take care not to touch them with your
fingers. This will heat them up and produce erroneous measure-
ments. Transistor Q2 is used to praduce a reference voltage of
about —OVE which is connected to IC1 pin 3. This op amp and

72

s 18y
AN
APROXIMATELY ~18y

i
10KkHz FOR Lape 20 5mA
10HE FOR | g =0 5ua

Ve

ol

+3f-

FREQUENCY
T T T T Loe
10Hz  100Hz 1kHz 10kHz

VOLTS ©

_ve LOG CONTROL LAW

Q3 is used to keep Q1 enutter at this same voltage of —OVE.
The input control voltage 1s attenuated by R1, R2 such thata +1

Vincrease at the input produces a change of only +18 mV at the
base of Qt. However the emitter of Q1 s fixed at —OV8, sa
the current through Q1 doubles. (It is a property of transistors
that the collector current doubles for every 18 mV increase in
Vbe)

The cemitor currant of Q1 flows through Q3 and into 1C2 thus
controlling the oscillator frequency. It1s possible to get a control
range of over 1000 to 1 using this circuit. With the vah.Jes
shown, operation from 10 Hz to 10 kHz is achieved. Reducing

1 t0 1 n will increase the maximum frequency to 100 kHz,
although the waveform quahty may be somewhat degraded
Changing €1 to 1uf (non-polanized) will give » minimum
frequency of 0.1 Hz.

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979




UP TO 20kHz
SINE

WAVE
INPUT
2Vep

YW

FEATURE: 3080 Circuits

100
POWERED BY 26V

——  8CYCLESOI

TONE BURST GENERATOR

Fast Gomparator

The figh slew rate of the CA3080 makes 1t an excetlent fast
voltage comparator. When pin 2, IC1 is more positive than Vret
the output of IC1 goes negative and vice versa. Vref can be
moved around 5o that the point at which the output changes can
be varied As long as the input simewave level is quite large (1V
say) then the output can be made to move at very fast rates
indeed. However, care must be taken to avaid overloading the
inputs. I the differential input voltage exceeds 5 V, then the
\nput stage breaks down and may cause an undesired output to
occur.

One use of a fast comparator 18 in a tone burst generator. This
device produces bursts of sinewaves, the burst starting and
finishing on axis crossings of the sinusoid. The comparator 15
used to detect these axis crossings and to produce a square wave
output which then drives a binary divider (IC3). The divider
produces a ‘divide by sixteen’ output which is high for eight
sinewave cycles and then low for the next eight. This signal is
then used to gate ON and OFF the sinewave. The gate mechan-
ism 15 a pair of transistors which short the sinewave to ground
when the divider output is high and let it pass when the divider
output 15 low. The resulting output s a toneturst. However, 1f

kHz 15 obtainable.

vin

Vret
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FOWERED FROM + 17y

v Slew Limiter
o2 The current output of a CA3080 can be used to produce a
1000 /;; controlled slew limiter. By connecting the output current to a
capacitor, the autput voltage cannot move faster than a rate
INPUT O given by
outeur stew rate = 148C Volts per sec.
(3]

Note that tABC determines the slew rate and as 146C is a
varable then so 15 the slew rate. The output voltage is butfered
by avoltage follower, IC2. This is a MOSFET op amp which has a
very high input impedance, which is necessary to minimise the

ik crocx loading on C1.
e e When an input signal is applied to [C1 the output tries to move.
FAST e ) towards this voltage but its speed is imited by the slew rate.

Thus the output produces a near ramp wiich stops when it
reaches the input signat level.

Fv1

6k
oq s e v

P
”J” FASTEST
R2 ci SLEW RATE
" 7 150k | 100n | 1.5V/mSec
150k | 10n 15V/mSec
SLEw LIMITED DuTRUT :II:I?Sk ::“g ?;\f/\;lmsec
u ec

POWERED FROM £ 12 M

43
SLEWRATE  T0on
3Vimsen

npyT O—% c1

3
ot /| oyreur superimrosen
o Ui AN CHON T turuT
/

SamPLE

o I

Hoto

ﬁ “Vuuwur LJLU

v-HoLD
V-SAMPLE

conTRoL

e
on
Sample And Hold
enables a short sample periad to be used In the HOLD mode,
The slew himiter can be modified so that 1t becomes a sample and 1a8¢ 15 zero and so the voltage on C1 should remain fixed. The
hotd unit. in this circuit lasc is either hard ON {sample) or circuit 1s 1n fact an analogue memory. it i used In music
completely OFF (hold). In the sample mode, the output voltage synthesisers {to remember the pitch). 1n analogue to digital .
quickly adjusts itself so that it equals the input voltage. This converters and many other circuits.
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FEATURE: 3080 Circuits

—— —
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4 Quadrant Multiplier

The CA3080 1s 2 two quadrant multiplier but, with the addition
of a few extra bits of electromics, it can be made into a four
quadrant circuit. A two quadrant multiplier has two nputs,
one can accept bipolar signals (the inverting or non inverting
input) and one can only accept a unipolar signal, {the tasc
current). However, a four quadrant multiplier can accept bipolar
signals on both of its mputs which enables it to perform
frequency doubling and ring modutation.

The circwit 15 fairly similar to that of the two guadrant
multiplier described earlier except for two differences. IC3 15
used to generate 148 1n such a way that the Y input can go both
positive and negative, thus the Y input is bipotar, when ¥ 1 at0 V

sl i
xvouww%:“‘ ot

RING MODULATION

and there 1s a signal on the X nput the desired output (X x ¥}
should ba zero. This is achieved by adjusting RV1 so that the
signal via IC1 {this is inverted) 1s exactly cancelled out by that via
R3. Now, when Y Is increased positively, a non-inverted vatue of
X 15 produced at the output and, when Y 15 mcreased negativaly,
an inverted value of X 15 produced. When Y is_zaro, 50 is the
output. This is known sometimes as ring modulation. 1f a
speech signal 15 connected to the X nput and a variable
frequency oscillator to the ¥ input the resulting sound is that of a
‘dalelc’. Also, if a sinewave is connected to both the X and Y
inputs, the XY product is a sinewave of twrce the frequency.
This 15 known as a frequancy doubler, but 1t will only work with
sinewaves.
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Single Pole Filter

A singlepole lowpass filter can be constructed using a CA3080
as a current controlled resistor. The filter is, in fact, just a simple
RC low pass section where the R, which 1s controilable, is
constructad out of IC1, R4, RS Varying lasc changes the
amount of current drive to C1. This would normally make the
it a slew limiter, but because the signal level that IC1 (pins2

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979

and 3) handies is 50 small, the CA3DB0 works in its imear mods.
This snables it to look like a variable resistor Wheo this resistor
is varied, the break ‘frequency of the filter also varies. By
applying some positive feedback around the fitter (RS, C2) nt is
possible to produce a peaky filter response The peak actually
increases with frequency making the circuit useful 25 3 gurtac
Wah Wah unit »

o



FEATURE: 3080 Circuits
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Low pass

Voltage Controlled Filter

A standard duat integrator filter can be constructed using a few
CA3080's. By varying 16¢ the resonant frequency can be swept

85 e
a7 Sureut
-
e i FREQUENCY
QaiMub)  maxiMUn
CONTROL RANGE
&
QuTeuT )
Lowa
FREOUENCY.

the high impedance outputs of the integrators. A third CA3080
{IC5) is used to control the Q factor of the ilter. © factors as high
as 50 can be obtamed. The resonant frequency of the filter Is
finearly proportional to iaac and hence this unit 1s very useful in

over a 1000 to 1 range. IC1, 3 are two current music There are two outputs produced, a
integrators. 1G2, 4 are voltage followsrs which serve to buffer low pass and a hand pass response ETI
| | ToTAL AMPLIFICATION FROM CRIMSON ELEKTRIK |
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PRODUCTRONICA —
6th-10th NOVEMBER

Travel and accommaodation arrangements by

BARRY MARTIN TRAVEL
VISITORS TOURS (3 day/ 2 night) from
£119.50

Inclusive of return schaduled tlights
accommodation all transfers and the ser
vices of our an-site representative and
minibus

Special group rates also avalable for exmbi-
tors

For further detarls please ning
01.636 4563 or wiite 1o

SPECIAL EVENTS DIVISION
BARRY MARTIN TRAVEL LT

SUITE 309, ALEANY HOUSE
324 REGENT STREET [}
LONDON. W1R SAA I
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microfile............

Gary Evans looks at PLT add-ons, a Simon that's not simple and has news on

superboard 1),

WITH THE PLETHORA of new small computer sysams

Surely o

oldestwarmors s flowory F105¢ h & marithl and aae 4 e
has 10 date beer pocrly supparted by 1s mor ufacturer 15
the PET

mbe, of companes Fave stepped o he v
caused by lack of commodore peripherals. everything rom
RS232 nterfaces 1o PET compatable floppy drives are
available but ot from Commodare The tarest =g ¢ o
PET User s cmh nev.slever incicales that ties st ar ca s
about o chan

e okt exrtin of e PET add ons from Commedor:
1o iyt 020 Bodl e Py Dk etais e Sketchy at
present but | louthne ine spec of the 2040 as présented n
the newsletter

& drive wil ailows 360K bytes of data 10 he siored o
1w B 5 Bk arves (Shugar SA300} Thi
accompiished without resorting 1o double tracking or
dauble density This is achieved wwe re not tid exactly
how) by lthe use of two MPUs — 6504 and 6502 and

e dreve itself and any mim fioppy disk
ks with a constant densiy recording
on each track provide 171620 bytes for user storage per
disk sude

Tne 2040 reques anly one connecton o e PET an
iataca st commech ing the vt t PET s IEEE pe

Just et we e bocn waringior < but you i have 1o

ut urul May and part wih £799 20 for he plossire of
TRiing this hox af Ticks nest 1050 1

Reress,

Good news hat we don ¢ have 10 wait for 1 & price
feduction i the PET rrcel 2001 8 The 8K mackiae that
unul now has been the orly PET computer is down in price

594 00

The 8K machine 5 ¢ 16 o o by a 4K machine &t
£496 00 and two mode s featuning 16K ang 32K of
mmemory The memory used m 1 e larger systems 15
dynamie @ depanur from e sanc RAM sed n he 8K

@ 4K versions The 16K ana 32K machines wal also
femmare = o mpewrter sl <evpaanam poce o the
caleulotor keyboard that was. are o the most persistant

20018 norce 1o mase room for th
rgerkeyboard th ntraicasseu e s s o
<eperate deck will hae o be oLtameg 1 order 10
vecovd rogram
K PET 15 due i Febren, +n & me ecor
1 e nere m Ny

The Jast additon 1o Commadore s radaare is the 2023

printer This will feplace the i fatea 20 prmer —

soen — and s "0 quote 2
Signiicantly better qual, and Cred
The 20273 15 due m Apl

Wel there we 5o then a rarge of w1 soeced PET
perpnerals Lot nope 11 Commodore manage o mee:
s pieised deler Ges s hepask 13 s e vt n

L Commodine have bes Shsurcty sckng v perior
Tonce

ers ons

« Commiodors & floppy disi unit thus prouc
.m,.. ootk 1 avaiabos how anG Bluge to > PEY thet has
oen 109 with & mimmum of 16K sddruons memary

i

e
e

—arRiL 1970
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L NEWS

Back numbers

A last the MPU has found its way into e toy marke
Christmas saw a number of electronic yames lavicia’s

Notallackissuesof Eftaro available, Indeed more.

toble below shows which
Copies can ho ob from our officas Each copy
costs 60p inc px.p and please mark your envelopas
“Back lssues’”

e current rage i Amenca is a game called Simon
Presaniod b fou Bations of divera colours. e player
has to remember the sequence in which the machine

calls them The sequence stares off with just two colours. 1978 1977 1976 1875 1974 1973 1972
bt rapidly extends this untl the player must press the four | Jan No! No' No! Na!
Butions 1n  sequence that as it extends wi eveniually | Feh Not
defeat the user March No! No!
ot very easy ©o exglamn but s oll the rage n e US| April
and wil be over here soon — you'll be @bl 1o sce 1t fo May Not Not
yourselt then June  Not Not
Jul Not
Aug  No' Not
Sept No!
Oct No!
Super Ohio Nov Not
Dee Not

| am assured tha the long awasted Ohio Scieniihic’s
Suparboard Il il be available “off the shel wihin the | Photacopies of any articls fram any one 1#sus are
ext 45 days Needloss o say 1 am trying very hardto gut | - available, and cost 509 regardioss of n pages
1oid of ane of these boards and will report on Its perfor at article rate per
mance soon en Inataliment. Mark anvalope

ALL INVOICES, ENQUIRIES, ETC., TO
OUR TEMPORARY ADDRESS OF

CHILTMEADL D

NORWOOD ROAD
READING

TELEPHONE NO. READING 65916

£LECTRONICS TODAY iNTERNA a &



15— 240 Watts!

HYS v

Preampitfier

HY30

15 Wails ento 80

HY50

25 Waits inlo 80

HY120

BE Waits into BO

HY200 ..o w ‘
120 Watts inlo 8() ¢ e N .r
HY400 ="

240 Walts into 4Q

POWER
SUPPLIES

sniisas - ponr
WO YEARS GUARARTEE O\ ALL OF OUR PRODUCTS
i.L.P. Elecironics Lid,

Graham Bell House GRS s — — =
::xgrs::;” e i Fustal Orde = 1 Vi nmy Order _

1L s 0 or' AL dcuount By Lot 1 =
Kent T2 7EP Adtoum auiber L _
Tel (0227) 54778 Nt & Addrous E—

Sgnanre_




WHAT'’S IN THE APRIL ISSUE .

b

COMPUTER
SURVEY

The number of small systems on
the market has increased
over tha past year and the choics
of 8 machins to suit your applit
tion,

sants in a clear, concist
the capabilities and facilities
offerad by the torant products.

i u-AV:m « et
B L
e T ue

NASCOM
ADD ONS

The NASCOM 1 computer has
been one of tho most succassiul
of the DIY computer kits on th
market recently NASCOM intro-
duced a number of extras that
allow the basic machine’s poten-
ti /m be considerably enhanced.
W Tl thelecenon
boai as well as
ooy BASIE Nascom are now
o

EXPANDA PET

wi for ovi
periphorals for the compute
een slow to appear. Olvl uf lh
essentiz d
e e opoy @k 10 prouide 8
m of mass storage that is
faster in oporation than the teps
system of the xtlndlrd ‘machine.
Next month we w ht
Cnmpll/TIlmk disk dm/' lnd disk-
oparating system_that wil
pmg nmym into your PET.

" ou ol Tere & voRse. 10 WNER,
B Sz Pl NERATG
vEn

€ a,

p 3 AMBUSH GAME exciting space war game Com-
J uting Today wil carry 8 progrars
% The Apnil issue of our sister ! you
@ . magazine, ETi, catries & projact Gon't dabble in ./.mnmu ey
g called Amhll.\'h, Ambush is an Ambush on your com)
Gt vomrine )
&5

CONSUMER
SHOW
The recant Winter Consumer

7
chess challenger that talks.
Gerald Chevin was there for Com-
putsn, and hus report
‘appears mn the April issue.

Plus all the regular features, news, softspot, hardiines
and next month, & new regular latters page.
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PROJECT

WIND METER

Here is the project all you amateur meteorologists have been waiting for. When this
meter gets the wind up you'll know how fast and where it's coming from.

TRADITIONALLY THE FOUR
primary elements are fire earth,
water and air AtETI we ve
designed projects concerned with the
first three (temperature meters, soil
moisture indicators rain alarms) but
not much for the last The major
property of the arr apart from the
fact that 1t 1s necessary to support
fe s the movement of the air —
wind Light winds generally aren't of
ternibly much significance except to
meteorologists but stronger winds
can be useful as a source of power
for traditional mitting for electricity
generation or as a means of
propulsion for sailing yachts
Stronger winds such as hurricanes,
can be destructive, causing damage
to life or property.

So for all the private pilots
yachtsmen amateur meteorologists
and general weather watchers who
read ET1 here)s a device which will
tell you the wind s speed and
direction, with a remote indication of
both quantities Our designis we'd
like to think both stylish and
unusual butthere are simpler
methods of mechanical construction
which you can foflow if you wish

The Head

The drawings along with the photos
will give the general design that we
used The actual dimensions have to
be left to the individual constructor
as components such as the ball races
and ight bulbs may vary in size

While we used a single head for
both speed and direction, 1t may be
simpler to use separate heads

The discs we used were 1 5mm
thick clear plastic with a piece of
photographic film glued onto 1t It
may be easier to make it out of thin
atuminium and cut out the slots For
the speed disc simply driling holes
will suffice

The most important part of the
design, apart from ensuring that the
discs rotate with a minimum of
friction, 1s the shielding of the hght
and preventing light scatter striking a

WIND

transistor which should be dark As
can be seen from the photos and
diagram the bulbs and transistors are
embedded 1n aluminium blocks with
smali holes providing a passage for
the light beam

The wirng of the head Is shown n
fig 3 Note that the base lead is not
used and can be cut off close to the
body Insulate the joints onto the
transistors to ensure that they do not
short on the alumimum biocks The
bulbs may touch the block with their
outer connection but this is the O volt
line and does no harm  In fact it
provides some electrical shielding for
the leads The bulbs we used were
12V but they were bright enough on
6V giving a much longer life

Design Features

When we started design on this
project it was to have a digital

ELECTRONICS TODAY INTERNATIONAL — APRIL 1978

VIETER

eti 556

readout of wind direction with a
resolution of erther one or two
degrees This would also make 1t
useful In a sailing boat to tell the
wind direction relative to the
heading

Difficulties however soon became
apparent The first of these was the
sensor head The only accurate
method 1s a digital head, probably
opucal Two methods could have
been used, one using a disc with 2
single optical track of 380 slots and
an updown counter and the second
using eight or nine tracks in a grey
code The firstis ssmpler in head
design but the second 1s less prone
to error The problem and the
reason for rejecting both 1s that with
such resolution, the reading would
move around so much when the
wind 1s gusty to be unreadable What
1s needed 1s an averaging circuit
which unfortunately becomes

85



2a0v
iNpUT

T
260v/18Y.

icz
4051

10

o D= b

9-16

DISPLAY 1
SEL 521

i

DISPLAY 2
SEL521

R13 R2b

MRD 148 OR

Fig. 1. Complete circuit diagram of the ET! Wind Meter

difficult when the wind is changing
from just west of north to just east of
north ie 35510 005 How do you
average these (use a
microprocessor?)

As this was intended to be a
simple project we relaxed our
onginal sperfication, deleting the use
in a boat {we may get back to this
problem A fourtrack Grey' scale
allows the wind to be given to within
11° of its true heading, without the
complexity of a nine track one, and
the use of LEDs to give directon
solves the problem of averaging as
the vanations can be seen and
averaged by the brain

88

Construction

The electronics is relatively simple
provided the PCB described 1s used
Due to a height limitation C1 should
be mounted on the rear of the board
The LEDs should be mounted about
7mm from the board with care being
taken not to damage them as the
leads have to be bent out shightly
The regulator also has to lie down to
give clearance.

We mounted the unit behind an
aluminium front panel with the LEDs
protruding through holes i this is to
be done 1tis preferable not to solder
the LEDs untif after alignment with

ELECTRONICS

the front panel

The head 1s more difficult as some
mechanical ability 1s necessary to
ensure good results The
requirements are basically simple A
disc is to be allowed to rotate either
continuously with the wind or
ahgning it to the wind with a bulb
on one side and phototransistors on
the other

The method used by us 1s shown
in fig 4 with the aluminium blocks
providing the shielding necessary to
give accurate results As the urit will
be exposed to the weather it must be
made waterproof otherwise the bali

races will corrode The races usea P

TODAY INTERNATIONAL — APRIL 1878



PROJECT: Wind Meter

either & clear disc (fogieat “1™).ar @ blac!
disc Gogical "8} and thus contro) IC2 and
14 code used is gpecial in that enly

S ampi o ths

ed. An examph this s
location 7 {0111} tafocation wm
not dane ﬂ?“"‘“ﬁ"“"‘ almost

used
(deM)lpamcuhrkoﬁt
The decader, 1€3, is an “eight putput
analogue demultiplexer with the ma e
)\ne)umed 1o the # 5 line. When 2 pars
cular 3 bit code 1 presentid Yo s coauml

‘Wind Speed

Thig i 2 nmple frequency Gounter mea-
SUNng pulm the sensor hesd. Th
- head cousists of a disc with eight holey
Mﬂchbﬂakn hglr_;'x beam to its associated.

N

»n

3
»

s

s by w. g,

The finished unitin use

@
b
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TO TRANSFORMER

AC il cT
0 L
=) e .
OLED1

©
b 5
RVI
kC)"ED3 H - . a 8 c4 Ok O+ ov
> G | P
q ws T ——so—e0——

6’
D8P 2 Ter1] 14, —TO Q5
LED4 ¢ alg
O 8 €3 iz E 3
G B LED13

cs

LEDS ! & %
LED14
a2 8 O
K R21 8] o k
«* (820)
—Ez)- 1
LEDS LED15

k

Fig. 2. Component overlay for the Wind Meter

1 B0 o7 i i
Corimon | cuihiage
senr ségrmnt (lgh |
brighinpss
ISR LN
Falr  risturs TEY bithe PCBL 240%71 ]
HE inanedrrinr bav, hepd assembly
Fig. 3. Connsction to the head. Note L
=S SO S z R e TR R that transistor bases are not used.
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Discs used in the sensor head — 1.5 mm thick, clear plastic with photographic

film glued on

distance transistors
hoider,

washers to give -
space for discs

s
holder

PROJECT: Wind Meter

will narmally have to be washed out
to give low enough friction with a
light spray of WD40 or simiiar to
give some protection

While our housing s a little
ormate, 1t did work but the more
usual half ping pong balls may be
more suitable

Calibration

Wind Speed
The easiest method for wind speed
calibratian is to provide the umit with
a DC supply {via the common and
one of the AC inputs) and to take a
drive in the car with the unit
supported above the vehicle
Providing there is no wind the
potentiometer should be adjusted
until the reading corresponds to the
speedo

Direction alignment is simply a
matter of aligning the vertical rod so
that it gives the correct results.

BUYLINES

“The metalwork tor this project wi
must leave to our readers, as this wilk:
‘be fabricated to syt individual

EM

8Ny type no's really, just obiserve
 polanty Similagly with the LEDs The
Linptodarhingtans can be supplied by.
| Marshalfs.

rudder for
direction

haifrace holder
upper

direction disc top cover

lawer cover

T
speed transistor

retaining serew
8 holde:

vertical shaft

Fig. 4. Mechanical construction of the
sensor head
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ballrace hoider
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Ever lancied driving Mour own tank acros the batslefiekds? Or taking
around a racetrack at ) 40mph? Weth, much as we'd like to build 8 C!
project it would neverlga inta one issue and so we offer you a fully prog
six channel radlo cot m for models instead. ¢

"

The design offers jojsu

y
valimelor. ]
We're confident ¢hé system Will e the standard by which others
Don't misa It

ek « o)
has been paid to metawork and setting up procedure. A kit of metalwhrk (and
1 d alig, i AL bu F,‘,,,',.,

J judged!




How I¥ Works —AM/FM

E0es n and out

" i d
1ail. Masses of circuits o

of
e pointe, and a must for anyone remolely inicrasiod i Pt

15> goodbye 1o the tathtul IF stsip
2 we know it. SAW will soon
Tout i T recervere,repiacing the
usua) array of coils and capacitors
You ran expeet 10 sec 2

= Surface Acousik Wave!

DOUBLE
DICE

OK. so you've seen them before.
Qur have  niovel mechod of display

lecoding, switchable odds t allow
Samtation Tor whrsaming. tre.
Single board construction makes
life easier and overall we think its
nice o

t you think sext month.

HEADPHONE
AMPLIFIER

A project (o warm the ears and please the rest of the universe. Based on a
high qualtty Ciass A desig, this unit provides hi-ti drive for one or more

headphones. allowing you to wallow withi an undis-
tield, and leaves everyone around free 0 do their own thing
without having to listen 10 yours.

P £

v v, bt
rﬁw"ﬂw Mﬁ"w *




ROM TIMETRON Recommended by TEMPUs

F
THE INCREDIBLE AQ 200 - ' .
niversal caiendas waich 1

Car Audio

Manual

[Fiass 5

LEmTARY
Wt , £35.95
e

wmm CARD SCIENTIFIG
CALCULATING ALARM
cLOG

——

NI STOPWATGH.
58

LCD SCIENTIFIC
CALCULATOR
COLLEGE FX-80

Bl 13 doam
ptsiagi

Fior e 08 01 £1298 w71 crm 98

X TlMETRON

Callors welcomme by

i
e

IR
Ry £9. 95 + Pnsl

GHRONOGRAPH AND ALARM
o

HW/LW
e mrm e 11

e e e i e
o

£15. 60+ P

£1.00
£38.95+ W
Sterzo Speaker gﬂ

o

:3.55 (pair) + 70pPost
Tolgstopit Car Antenna

Kit£1750 + £1 00 Post
' Buit £2250 + £1.00 Post

g * Induction Balance Mode

(2D £2295 - €100 Post
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SINTEL

SOME 74LSPTL
NOW AVAILABLE
| PLEASE SEND FOR LIST|

SoME NEW cmos apoiions |

G @ W s wa raa neal
ases 1 o LU e (5 AN wF e go"
L maNes sl s oy Sy AnL

SR tae Lot g pae e a | the 3w
leroy oa

VERO ELECTRONICS LTD RETAIL DEPT
Iniustridl Est 4 Chandl ers Ford Hants S083ZR
Telanhnne Lirin fh v, Far 104215 2958

56-STATION ASCII KEYBOARD

NOW IN STOCK — ASC!i KEYBOARD MODEL KB756

(B758MF ncluding el mounin,
ame forextra gy

ONLY £55.00 o oer oicsr on

SELF SCAN ALPHANUMERIC

10 Numeric Pad ] 5
KB2375 Soare ROW Encoder £1250 1404

SEALECTRO PATCH | NEW
BOARDS KEYTOP/

Progarmabosss

PRICE: BRAND MW SURFLUS

= &
Tel 01837 7781 Telex 2!
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Prite 455 00 - cart e « v

HAZELTINE VISUAL DISPLAY UNIT

« Toletyoe Compatile

KEYSWITCH 5
s

5¢
7 Dot M
b
10 9600 baud
i sclectabie Party

PRICE: £15.00|+ Stondaro CTITT v 24 Interface

mage
andVar

Bufferrd Ednng model wih arect cursar

T ELECTRONIC BROKERS LTD| S0, 2ol T S 18 2ease Sioes ™"
| e = 4953 Pancras Road London N1 20 e




POWER
AMPLIFIER
CP2-15/20

mﬁGFIUﬂ'] ALOID Ltd,
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A breadboard as
Dig as yourideas,
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20 720 WATT STERED AMPLIFIER

BARGAIN PA

mm
rnn msnm SHOPPEAS ONLY
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GUITAR
EFFECTS

UNIT

sure Oy stevec

efi

Our guitar effects unit isn't just a fuzz box. Use it to give you a new sound to play
wi

LIKE US. YOU probably thought that

Wah-Wah, what do you do? Wel . we
think we have come up with a new.
one which we have christened
struzz.

With this unit you can sefect either

You to alter the sustzin rate of the
effect_If the neighbours start
banging the wall, you can instantly
cut out the crunchy effects with a
bypass switch

Smashing sound

Now yau are wardering ahat steutt
sounds bke, arer't you Well
Srstomon af fuss. Tha kumdamental
frequency of the nput s full wave
recuhied but the numerous harmonics
are not_ The result sounds rather like
an antique panc finally succumbing
10 the ravages of woor
collapsing 1f you play the guitac
{we don 1 you will, no doubt, find
many more musical uses for this.
effect than we col

tching between fuzz and struzz
while playing produces an interesting

meght like to use a

foatswitch for this purpose

Make-up

Construction should nof pose any
problems |t s even easies 1 you use
our PCB_ Make sure the eleclrolytic
Gapaciors are put i the correct way
round As always don 1 plug in the
ics unm o have checked the circurt
thore

Haopy mzzmg and struzzing S

~ BUYLINES

The anly component that may be
diffieutt 10 find s the LFI86 FET
p-amp Watford Electranica can
upply this IC

Intornal waw of the aftects unit
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Fig.1. {above) PCB component overiay

{Above right} Completed PCB

Fig.2. (Below) Circuit diagram
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PROJECT:Struzz

WORKS

i
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drvicer R5BS. and is ¢ perfectly samves-
Uonal bemvily ehpped. hazz ‘it
“Gepih and sasiaia. Tha erutz
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CALCULATORS
|

SLIM-LINE”
Shronogezph

Tel 01-455 9823
== =R e )
Il |

e el

MOUNTAINDENE

22 Cowpee §t., London. EC2



Oty slight modfcatar s acuras o
Oves i b ordid i
A

SRp——
Afatis avalabie froms mal orcer

oniv

BTSanopC

8 Chureh View

‘Crpgiasions
WAKEFIECD
Tel: 251007

Cash vt order £32 75 o

NASCOM |

| OWNERS
NASCOM 1
USERS
HARDWARE
Keybonrd Repeat (vart,
able speed) €350
NoiseBox (make music)

£2.5

SOFTWARE
Programmes for the
NASCOM (can yours earn

ey?

Sold on tape with
documentation
S.AE. for further details
READY-BUILT
NASCOMS t1s0
COMPONENTS
S.AE, & 20p, lots of
goodies!
| goodest |
TWELECTRONICS

15 Damside St

LANCASTER

LAl IPD
Phone 0524.33596

#
SOFTY the all-in-one Development and
Training Aid with Software-Firmware Copier
and Programmer

= Ereci 1 procrammes on TV siren by resent microprocassor Prog-amme
ot o oot o el resrors o <c. oo b
viop yo0 Wt < TV saten i s mee

maspec nex dipiey
ereton b

e win -4pasd on board EPROM &

Spprex 2 muosfor 3108 N handes 2704 3nd 3716

Repiaces mamior o cebu irogranma

s many o ]t g bghaeed o
naerion fooe 5

i tan b gnemly comected & ANY st

o o5 o oward Sevciprnen e

s execuned o vl i

SOFTY is equivalent to Development

Systems costing thousands of pounds. Yet

SOFTY only costs you for kit and fult

instructions — £99 95 + 8% VAT, built and

tested — £145 + B% VAT [irsh fone

arammer

R
NASCOM 1 powAHENE e or£165

 FEATURES

On Saenthes
Superboard 11
8K b and K s RAM

£263.84

Requres orly & +6Y ot 3 smps and a ASTEC Videomantor or a TV and an ASTEC
ol s beion)

Aupiabis during March 79
Ordar today wih No Deposn 0 Db 18 verd shortage tegppomments

ASTEC 12" MONITE
UNCASED_£49 sswn
- CASED-—£59.95 -

e
SRR

v showroom and e 14208 experesce
it o an o e above on
T
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OO
SGIENTIFIC

Microcomputers fromthe worlds largest
fullline manufacturer

The G2-4P
Mini Floppy

20K RAM

Basic + Assembler

Personal, Games, Small
Business & Ecucational Disks
90K Mini Floppy Storage
Printer frferface

Q8 65D V-30 Operating System

Economic equndob\e
systems with good
ased soffware. cvol\ob\e

See your nearest
deciler for fuli price
list and catalogue

Other systemns available inchude the
C3 OEMwith 32K RAM, S12K of disk sioroge and
BASIC as standard.

62 New Cavendish Shee!  Thames Personal G45 957 Scolland

LX\donWﬂel 01-580 8841 Computers Tel: 041-634 3860
13 Wimot Way Comberiey U Microcomputers
Quarv Hill. Box Cosham  Sumrey Tel: 0276-27860 PO Box 24 Norihwich
Linn Prodncts

Wiltshire SN14 OHT
Tel: 0225-743289 235 Drakernvre Drive
Costiemik w



SECOND GENERATION
INDUCTION
BALANCE
METAL
DETECTOR \
DESIGNED SPECIALLY

FOR THE HOME
CONSTRUCTOR

EASY

10
BuiLD

'

o4 atian Inguciian Belenes,
sysiem with mproved Variabie-Tone de-
o

EASY
70
USE

© esigned oy arolassinate for easy
iy by aniatesrs bl wih very goog.
periormande

@ The search cols are fuly assombied and
adosted for you

@ automaicaily rejects ground effect

Uses mciude

+ Tressre g - 1 amaging st you
10d i the garden ar on he peac

 Fiding lost metakic vems

 Localing walerpipes and cabies und:
oorboatds an n wals

x nas belore cul-

« Checkmg old tmber
B2 ol et

KiT - COMPLETE WITH PRE -

Communcatian Measuremant Lid
16 MALLINSON OVAL MARROGATE YCRAS.
102

MORE SCOPE FOR
YOUR MONEY

£27 90

22-FUNCTION CNRONO
AL

WORLD TIME

£34.95

KRAMEn 8 co.

L&B

A rangnf g ity st 304 1717

1825 250 RS oo 292 502
oLz 3 54 i rv soas s \
s

L6750 250w &S 0o 40 130
35kHZ 0 3% THD Tyt vvnaes

La2ers Supal o 2000256770
18100751 Supply for 1x(6100

LBIOOPS2. Supply tor 2418100
1620
LB250°S  Sunplyfor 1518250
1670
VRS10010 1 enanst » 1k Full e
e 1038
TBATO0S @ o4 ki e erter
" speertrontrale Jerc i sroee g
1150
LB31000SL 3 cnannel » 1hiA soun 1c
g comerr 53 o s o
cross wupersansmen, €14

A1t moduies ready lor mmediate nstalls
Vo Pieass add VAT 15 except 112 51
ek SAE for et for

L&B sscracs
45 Wontley Rosd W Croydon Surrey
Yo arese813e

ETCH RESIST TRANSFER

MIT SIZE 11

Complere ki 13 shasts Br - 4 in
€280 wih all Symbels r 2 ec
anlcanan 1o P in~ lo
Sheets 25p gach (1) Alixed Symbc s 2
Lines §05 (3 Paos (&) Fisn b1a 25 313
Cannestors 15) & Led sna 3 Leac ano
Pads |6} DILS |7} BENDS 80 anc 30

To

[
FRONT AND REAR PANEL
TRANSFER SIGNS

A Stondart symbols ond wordirg .=
250 symbot 5igns s dse
avalable i reverie lor perspen &
Choice of colours red bl

GRAPHIC TRANSFERS
WITH SPACER

ACCESSORIES
Avalibie s n evere e 1y <o
wed bive biack T Eaer sraet

Shap nd Tade enquines welconme
Spicial Transies made ' orcer
E R MICHOLLS
P C.B. TRANSFERS
g
46 LOWFIELD ROAD
STACKPORT, CHES 061480 21
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Readers’ Circuits

11—

LT

©
300

Zizv

Ls1
HiGH
IMPEDANCE

Gentle Clock Alarm

1. Hill-Smith

RING! RING! BUZZ! This 1s DLT
CLANG! PIP PIP PIP!

There are gentler ways to wake up
This circuit provides an alarm which
buitds up from being inaudible to loud
over about one minute. As a result you
are always woken by the minimum
volume required to wake you. a far
more comfortabje experience than the
usual trauma. The three multivibra-
tors In cascade provide a signal like
the sound of a warbler telephone. As
C slowly charges through R a larger
fraction of the signal 1s amplified by
the op amp producing a louder out-
put

Calculator Radio Alarm

T Corringham

This very ssimple circuit, used with a
Sinclair Cambridge Programmable
calculator enables a transistor radic
to be turned on after a predetermined
time, {within the range of a few

seconds to five months)
None of the components are criti-
cal, but the SCR should have a

suf-

ELECTRONICS TODAY

be typed. Circuits must nat be subject 10 copynght jeration o
to ET{.TECH-TIPS, Electronics Today International, 2637 Ontord S, London W1

— oA

AV
50K

%

Y scr

ficiently high voltage and current
rating for the radio used

t a transistor radio 1s used the SCR
1s connected in series with the battery,
but if a cassette recorder/player 1s
used it can be connected to the
remaote socket

The LDR is placed above the left

B mo~oon 4l 28| o

P womwooon | cwmmaop AW

3

in minutes of the required delay is put
in and /RUN/ pressed to start the
timing period

To stop the program prematurely
/= /¢ CE/ s pressed.

The calculator should be used with
a mains adaptor.

The timing is accurate to within

hand three digits of the display RV1 15 five minutes in eight hours

adjusted so that the circuit 1s triggered
by '888 being displayed, but not by
the background hght only

Using the program given. the time

2 for consi

aders for this page. A

If a buzzer or similar alarm is used
the same circuit can be used to give
an audible indication of the termina-
tion of long programs

¢ should pre
shoutd be sent
RAF.
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Keyboard/display sound con-
verter
K. G. Reid

This oircuit can be used in several
modes: It can provide quantized
feedback {a distinct improvement
over the normal single bleep ) from
the key actions made on a calculator-
type keyboard: Itcan be used to give a
‘sound’ translation of a dignal display
{or completely replace the display
when sound would be a better com-
munication medium

The keyboard or display informa-
tion {a maximum of 186 bits with one
16-line 74150 multplexer) is trans-
lated into a series of 16 high or low
frequency tone pulses, corresponding
to the high’ or low’ ogic state of the
16 bits

The circutt illustrated was used In
conjunction with a digital multimeter,
reguiring three 4-bit words for the
digits and three additional bits for
over-range, negative and decimal
point Thus 15 lines only were reg-
uired, the 16th being used for reset-
Itmq

Readers’ Circuit:

3
ra
Il

worD &

worD 3

el gy 1]

[

swra sy

4ss rasmn

WomD2  WomD.

The 15 bits are latched on to the
inputs of the 74150 multiplexer Pre-
sentation of the enable pulse results in
alogic ‘1 appearing at the output of
gate B, aliowing clock pulses to pass
via gates A and H to the 7483
counter. Gates B E D and C form 2
latch which remains ‘set’” unul all 15
bits have been sampled As each bitis
sampled the inverse state appears at
the multiplexer output, opening gate

J or K and thus operating one of the
two reed relays. As a count of 1111 |
appears from the counter. the output
of F drops low. resetting the latch and
counter The operation of either relay
results 1n a tone appearing at the |
loudspeaker {or earpiece}. the tone
trequencies being set {1 2 kHz maxi-
mum) by the 1 megohm pots The
tone pulse fength is governed by the
clock rate

Digital Pulse Compressor
N C Hall

Whilst constructing a digital
frequency meter the author found 1t
necessary to be able to accurately trim
the width of a gate pulse. The circuit
shown uses only two ICs and can
reduce the width of a pulse applied at
its Input by up to a few milhiseconds
The table shows the reduction
achieved by using different values of
c1

icla

NOTE
1c1 15 7400
1€2 15 7413

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979
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TAMTRONIK LTD.

217T0LL END ROAD, TIPTO
ST MIDLANDS DY4 OHW

Kits can be su

g pc
Gelails naming kil and v etemeae s ree cora

Trade and foucational enquines weicame

TeL 022437 9144

PRINTED CIRCUIT BOARDS.
EPT. ETI]

SYSTEM bd KITS WATH & PROFESSIONAL FINISH
SPECTRUM ANALYSER
el Ln
KEY T0 KIT CONTENTS e _5::n<nn DrFeRs

. Send sae for
togue.

vax
P&P.30p  12Warketbuce

Pnces include VAT

a digitizer adds another dimension

Infomatan 1t Gigtat fom fo e any o 2

computer By uuch
wany st

photogaph, o cther raphic rasentaton the

o
Bt Pad consita o
s o

Cansgrione rchen o
415" 30 digtaer tabien 2

astyus, and  caniraler

awnatats Filin th

nlormatian wnd deta
Temost e 14 b Wi ot e B 0 S5 s
Shai Do 77T

)
vl send you full

g S 15 o o o e
o ermpiaiatio

!
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Readers’ Circuit

14007

LLLT

Darlington Drivers for a few
pence

C.J Ramey

This circwit offers a very efficient way
of driving a pair of transistors in Dar-
lington configuration from CMOS
The circutt in Fig 1 shows how two
ioads of up 10 1A may be driven from’
a single 14007 chip with no external
resistors Using a 2N3055 in place of
the BFY&1 will enable loads of up to
3A 10 be driven at voltages limited
only by the Vceo of the transistors
{Veey

Fig 2 shows the internal circuit of
one section of the 14007 A hugh on

2
2

pin 6 switches the lower CMOS tran-
sistor on, holding Q2 off and sinking
the leakage current of Q1. A low on
pin 6 drives Q1 and switches the
lower CMOS transistor off and the
upper CMOS transistor on

The result is fast switch off at fow
cost and efficient switch on

A bonus 1s the inverter between
pins 10 and 12 Note' Vee should be
5-BV to prevent excessive current
being drawn from the CMOS chip.

Precision Rectifying with the
LM3%00

A. Winsor

The LM3900 is different from most
op-amps in that 1t is current differen-
cing and operates from a single sup-
ply ra. which mean that the inputs
bias at one base-emitter voltage above
ground Hence standard techniques
are not applicable as the diode would
always be forward-biased Two feed-
back paths are therefore provided: —
R3 for DC stability and R4 for the AC
signal after C2 and RS have filtered
out the DC bias When R2 = 2 X R3
point A will be at Vee/ 2. allowing the
diode to be reversed at will For large
positive nput returned to ground

Input impedance equals R1, and vol-
tage gain equals — R4/R1 since R4 1s

3
2m2

i o—{F—AAA—s

o om
Toon 100k

NOTE
1C1 15 % LM3300

D7 15 ANY GENERAL PURPOSE
DIODE.

made very much smaller than R3. C1
and C3 are DC blocking capacitors
and determine the low frequency roll-
oft. Component values quoted are
those used on the prototype and may
be altered to suit individual require-

R
100

' S

c2 o1 s
Toon 1o
RS
560K

ments

_This circuit has obvious potential
especially in portable equipment
where the 4 amps in one package
and single supply rail yield a more
compact, more convenient unit

ELECTRONICS TODAY INTERNATIONAL — APRIL 1979
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Here's why

you should buy

an ICE instead
of just any
multimeter

% Best Value for money.

# Used by professional engineers, D | Y
enthusiasts, hobbyists, service engineers

#World-wide proven reliability

#Low servicing costs

# 20K/ voll sensitivity and high accuracy

# Large mirror scale meter

3 Fully protected aganst overload

#Largs range of nexpensive accessories.

%12 month warranty, backed by a full after
sales service at E B Sole U K Distributors

Prices from £16.60 —
£32.00+ VAT

AT LAST!

The new Strathand Security Division cata
logue 15 here Full detalls of alarm circuit
prncipals and practice

How the professionals keep burgtars at bay
Including diagrams of how 1o wire up coors
windows etc

Full price bst and order form inciuged

1.00 inc Pap

{Refunded on orders over £10)

Telephone your Access/Barclaycard nu~ ber
or fast delvery

STRATHAND SECURITY
46 St Andrew's Squara
Giasgow, G
Tel. 041-552 £731/2
Cavers wetcome

WiTH FUCL

Ercut 0 Butomane blank

g

Z100% sond sare:

=~ wilising i3 vans

Ztors 1FET and 1 special,

M base mosie

2 Stabiusad pawer sugplies and active
Syne cwcans

N Rlsged construenan tagather with
ponabilty

Diespensive = escollent vatue and
performance

FROM STOCK
83.25
AdaVAT £6 66
Carrage £1 o
aront wossm

seeCiFicaTIons R "™

Egenn
EERER, L
|

I o
R
T o

Atso 21 248 Tomenham Court
24, Lomdon, W 1

| =l = SECTHONIC BROKERSTIMITED |

= — Tel 18377781 Talax 236634 [

i A

e |

Address. ’
ws

Al mon 10 Renry 5 Aadio
dgware R Landan W2

puont 31722 1008 ENGLAND
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Understanding Digital Electronics
New teach-yourself courses

S e

elior'a

e inteenard g 11

The contents of Gesign af igital Systems melude

Book1 Uutr  xime meadbmars e m setns 0 wisor
Drtmesn nun Spaten A1 o 111t L egatve by

P emin g s ams b (w01 g enn

Book 2 OF amt AND *u rt 515 I gates HOT alus ve

Hanh NOR 4 x40 e e e
\hs To argars avis 4%t o Fona o)t ec var it
Ko vasg” mags o0 hresstae 4 a oc g

l A et ot
R n 1 5 G Es & GEH

Mwa it

BT

GAMBRIDGE LEARNING ENTERPEISES UNIT 17 RIVERIILL STE.
FREEPOST ST IVES. HUNTINGDON CAMSS PEI7 3R B

TekePione ST SES o) srass

IRAYRIDGE 1D REC LRI LRMIL,

uteo s FuaLAN No | 528703

raoemifons
LoBCF ST 1

Gambnage Lo Coaipes o i S 1
Forpan St e inngton Camibs e 45
Engiana
Fieae 3¢ me o ks
s Compuer Logc b Becvar aat %
15 Braign o 0 sl Systems @+ 0L b w0 e sded)
nes Comb nefoots @ €13 30 p &b, ncldect
e T Blgoratm Wnter 3 e g 1330 1 40 ¢
e
ncise 3 cheaus WU pogati 10 Canmrdy o 174 b
e
Aeess Buelw o -
o miatoam oot b
sguane dernsas b
Fanans orcers lrom e ¢ v Ay

Iy s pcucts o s e s L ey o 1
Tt e 0 your e Calel A0 S0 4 sl o1 s A ety
et Foototot 3 4 0 8 shioy e 4 o v 1o |
sl o 200 004 b o 0 pecel by 1 41 )

b ana a1 for vou

s e Wl s puld Lauch gourelt -+ RSey At a1 G1
ol o Learoun by 381 mairutn 3 ne 4410 e
30 an mere tharbuyn e eass com wan Yo ok a vt

AP

St compg ese o pou i boanencs 1 caoet
T

o s i B
a;.‘.‘.';::r:m:c::?::'.‘:" °* £8.10
P oo e
BRI e g 60
bty senconss €100 L

the 0tal cont 13 omy

Price s surace ma gywnere (e world — & malest o

Flow Charts & Algorithms

HELP YOU PRESENT
auls

quelt ons
THE ALGORI THM WRITER S Gl
el e T8 Quan v

GUARANTEE Please sllow 21 days for delvery.

o 7 ot ey St e g0 Voo sl b1t i 1
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PCB FOIL PATTERNS

GATHERED HERE are all the PCBs for this month's
projects From now on the boards will be grouped
together like this i order to facilitate their use by those
readers wishing to produce their own PCBs from these
patterns

All are shown foil side up, and full size Companies
wishing to produce these for sale as ready made PCBs
should note that where the board carries a copynght

symbol, the designer retains that copyright to himself so
his company, and that particuiar board may not be
produced on a commercial basis

These pages form the basis of our ETIPRINT shests
which are etch resistant transfers of *he foil patterns
designed to simplify one-off PCB proaucton See the ad
on page 49 for further details
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PCB Foil Patterns
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| MINI ADS & cLassiFiED

35 GROSYENOR ROAD, TWICKENNAN

SloDLES Ty 0 - Twor s 1023
LSO T 0 Tt e

MICROBITS

Exidy Sorcerer 32K Computer
System nc_quality video monitor
{not a converted TV) and cassette
recor

Complete system for £999 +
VAT and camag

Please teiephone for demonsira
ton

348 London Road
Blackwater
Camberley

SURREY
Tel 0276 34044

BRITISH
MOTOROLA
6800 SYSTE mMs

s e

'AEASES“A safifniin

chuozLecmomcs
5 BLAKELOW ROAD
MACCLERRELD Chggmne

BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED I)llilYAL

ALARM CLOCKS

‘3

PRESCOTT CLOCK AND
WATCH GOMPANY LIMITED

PRINTED
CIRCUITS

HARDWARE

Send 155
RAMAR cnnsmucmu
SERV C

STRATIORD O AWON
WARWICKS Tei 4873

SOUTH WALES

FOR

TTL CMOS, LINEARS
DISCRETES, PASSIVES

HARDWARE, TOOLS.
CASES, TRANSFORMERS, ETC
DIGITAL WATCHES  AND
clocKs
SEND 20p FOR CATALOGUE
Wil acd Official Orelors sccepted

Come

STEVE'S uscvnomcs

15717 THE BALCOI
CASTLE ARGAE
CARDIFE CF1 2BU
TEL (0222)41905

P & R TEST
ARE HAVING
A SALE
STARTING
10th MARCH

1979
FOR 1 WEEK
SATURDAY AND
SUNDAY INCLUSIVE
Wide range of test equipment & g
TEC 585 'SCOPES €125 £140
foxc
Two Companscopos anly at £400
e et VAT
myomer e
Al oot Somass

SC/MP USERS
60% OFF
PROGRAM DEVELOPMENT TIME

e

INVALUABLE A ITH ALL POPLLAR KITS
i
T ESu assmeLsn

Craaue e 010

£99 99 A
BEST OFFER EVER
c-mem Kit, Lens,
n & Modulator

CROFTON
Tel 01-8911923 %
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@& *- SORCERER- COMPUTER
SPEAKS YOUR LANGUAGE

THIS COMPUTER HAS ALL
OF THE FACILITIES NEEDED
TO FORM THE NUCLEUS OF
A SMALL BUSINESS SYSTEM

FOR AN EXCEPTIONALLY
SMALL OUTLAY.

looklng for a
PERSONAL or SMALL BUSINESS

Computer! Look at these features
for only £850...

@ 256 Character Graphios Set includes 128 that you Serial 110 ports ior casselle/iRS232 ete (300 or 1200 Baud)
can define Parallel 'O port for printer i(Centronics Comoatable]
280 Based computer @ 32K of RAM on board 780 bus available at the rear for connection to the
Power-on 4K Monitor opuonal & slot 5100 expansion box te g S100 Floppy
Excellent bit-mapped graphics (512 x 240 point disk drives. graphics boards extra memory etc b
escltion) ; EXIDY SORCERER 32K RAM computer £850

® (F;“ul;ffskgl‘()”p keyboerdlineludingRislEviauneuclead {Add £9 for UHF output)16K RAM computer £751

@ Piug in ROM facility te g 8K BASIC (suppliea), 12" Video monitor £69
Assembierfeditor, word processing efc ) so that you
can change your language or utility by simply plugging
In the one you want

DISK SYSTEM as shown ADDITIONAL SOFTWARE FOR
MICROPOLIS 5100 gisks — 315 K bytes per drive SORCERER PLUS DISK SYSTEM
DOrive 1 includes 5100 controller CPIM operating system  £145
Micropohs M DOS and BASIC software) £648 CP/M with C BASIC <Compule.nmerpretev> £235
Additional 315 K bytes drives (up to 4 per controller) €349 FORTRAN 80
Cables and reguiators for 2 disk system £41 COBOL 80 5490
PRINTER as shown MICROPOLIS ) STOCK CONTROL (INVENTORY)
ANADEX DP8000 S
PACKAGES ACCOUNTS RECEIVABLE
80 columns 112 char/sec 5 x 7 dot matnic head FROM DGER
Connects to parallel or serial ports £575 COMPUMAX PERSONNEL

S100 xpansion box fincludes 6 Slot
Motherboard and power supply} £210

SEND FOR OUR SPRING °79 CAIALOGUL -0-60p

For 1echnical and sales literature send SAE to: TAKE ADVANTAGE OF OUR
COMPUTER COMP COMPUTER COMPONENTS (Exidy UK Sales). SHORT DELIVERY TiME
Freepost, 14 Station Read New Barnet. Herls

COMPONENTS [Ritorpios (Sales) 01445 6596 Telex' 298755 All prices exclusive of VAT

\PART OF THE COMPSHOP LTD GROUPI

Ya
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ELECTRONIC SUPPLIESLTD
All mail to:-

P.O.Box 3. Rayleigh, Essex SS6 8LR
Telephone Southend (0702) 554155
Shop 284 London Road,
Westcliff-on-Sea, Essex

(Closed on Monday)

Telephone. Southend (0702) 554155.
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Post this coupon now for your copy of our
1979-80 catalogue price 75p.

assoonasitis published (8th Jan 1979) lenclose
75p butunderstand that if | am not compietely
satisfied | may return the cata ogus toyou within

75p refunded
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