


INTRODUCTION

"Thisis a re-prink of the first bwo issues of TafF:ihg Electronics
plus & number of additional projects. TE started in 1881 and
has prospered ever sinee. This is because it offers profects
and artlcles that everyane wants. Many readers missed out on
the early lssues and wa have baen meaning 1o publish them
for many years. We have now done it. This issue will slart your
library at the baglnning of TE and let you collect everything we
have produced. Look aut for future issues In your local news-
agent or alectranics store or send for a subscription.

Talking Electrenics has Introduced & ot of Innpvatlons. In fact
it is a new conceapt. It is hall-way between @ magazine and a

bagk and offers the best of both. 's & magazing with minimak

sdvertising and lots of articles, just like 2 book. But the best
thing is Ihe price. Il has been kept law 2o &veryone can aford
i .

WWhilg we all appreciate the need for advertizing, it has tended
o dominate our fives In recant times. Haw often have you felt
the aicles of a magazing have been written on the back of
the adwerts? Or avery time you open up 8 magazine, you land
on an advert|

This is the situation we will be avaiding and our policy has
heen applauded. We bave decided to kesp the advertisig to
a minimuwm &nd il will be in the centre pages of the magazine
when we aventually get around to notifying the advertieers.
This way you can conzcentrate on the anticles when you want
o study electronles and ook up the adverts when you want to
buy something, This gives us a clean nun for continuity of
projects as you can see by this issue.

The othar thing we will ba domg iz la number the lasoes mather
than date them as a dated issue goes out of fashion very
quickly,

The type of information we will be presenting does not date
and will Be relevant, even in years to come.

As the issues build up, you will get the equivalent af a mini
encyclopaedia on electronics. We will be covering all thosge
thirigs ol weant ta know and this will include a ot of basic facts.

Ancther very impeortant feature of our magazine is the avail-
ability of kits and printed circuil boards for each of the major
projects, These will be availabls Tom us and will give you a
central location from which you can buy everything.

Ve have already praduced cver 180 kits and these will be
prasanted in fortheoming issues. Every project has been
designed for a purpose and Lhey all fit together to build up 2
library of building blacks,

Since electronics is made up of lots of building blocks, we wil
be encOuraging your to put theory into practice by building as
many of the projects as you can,

Every circult will be fully explained and will Include a section
an “If it doesa't work." This will help you fault-find the project
and show you how to approach a project when a fault develops
and get it working.

Each isgue will contain a numbar of simple projects plus ona
or two more complex prajects so that everyone is catered for,

We often make the point in an article that we hope a project
will not work when first swltched on, so you can get down and
logate the faull, This is the first fime such a congept has been
prasentad in a magazine and it makes our approach uniqua.
Mest magazines expecl 8 projact towork first ga far everyone.
But this is totally unrealistic. Lots of things creap in to chahge
the characteristics of a circuil and cause il ta mal-funclion. YWe
hope to make you aware of these possibilities and show you
how to go about diagnosing the faul,

After all, it's only afler yau learn how to fix something that you
begin to understand how it warks,

Let me point aut that when you purchaza a kit from us, the
chance and probabillty of the project not werking s consider-
ably reduced. This is because we have gons to great lengths
to supply only the besl components and ones thiat it neatly on
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the board.

VWhenaver a reader rings up with a problem, the first thing we
ask is "Did you use ona of our kits?™ Invariably the answer i5
no. Unfortunately we cannot help anyong who does not use
one of pur Kits as we have learnt that most of the faulls lie in
the use of the wrong value components. Simple things like
fitling & 224 capacitor inslead of 223 or & 10k fesistor instead
of 1. Wea could spend an hour an Lhe phare going thraugh
each component and trying lo diegnoss if the cormect value has
bcen used.

This is why we back avery project wilh a kil. Ve wahi you 1o
succaed DUt at the same time we don't mind if a small fault
develops 80 that you gain from the exparience. .

This is our approach and has received enomaoys approval.
Fault finding is the only way 1o leam electronics and comes
from our experignce of ixing lots of Tv's and other products.

You will notlce all our projects have bean designed on printed
circuit boards with an overlay showing exactly where each part
is located. In fact you could build many of our projecis withoul
any further instruction. Bul to help those wha may rot be able
to build without assistance, we always incdude full instructions
and lots of other technical hints. :

Cwur airn |5 1o actively encourage you to pick up the soldering
inon and build something so that the theory we,uever in the
anticles is put inta practice.

One of the most rewarding things we gel is feedback from our
readers who make comments such as "fread your books from
cover to cover' or "al last I've finally understood . . .

e wanl you to be in this category too.

Learning electranics is alang, continuing process and (o make
sura you gel off to & good start we would fike you to make a
commitment to buy at least ons kit per issue. This way you will
really start to leam and be sure of continuing the leamning
{rocess, .

| am sure you will look back and say "this is the best iHing !
have sver done.” But until we get a few issues out, you will not
bhe able 1o sea tha whole piclure.

In thig issue we have included a few projects and pages from
our other publications. The Capacitor Discharge Unit comes
from Elscironics for Medel Railways Book Mo 1 and the LED
Flasher comes from Learning Electronics Book 1. The three
handwritten. pages, P88, 69, 70, come from our Elsctranice
MNotebook series, :

We have more than 12 diflerent books available such as
Notehooks 1-6, Learning Electronics 182, Digital Electronics

REVEALED, Electronics for Mode! Railways 182, and the:

pages we have presented show you sorme of the content.

These books are complelely different to anything you have
saen befara and you can ordet any of them by filling owul the
Qrder Form a0 P41, _

| sugpest you arder as rmany a8 posgible as we only have
enough for 20% of our readers and then they will have to be
reprinied, so don't dalay and you won't be pul on the waiting
Iist.

That's all for now, | will get back to working on the next issue
and supervising the ordery. | hope o see your name among
them with-an order for & kit or two and a subseription.

Oh, | forgot aboud the subscription. Al the moment we will be
publishing every three months and a it issue subseription
costing $18 will last for 18 months. Rather than having ta lnak
in the newsstand far each issue, you ¢an have il sent to your
address as scon a6 it 15 printed, simply by sending for &
subscription. Sea the Order Form on page 41,

Don'l forget. we send everything out the same day 5o you
won't he wailing weeks and weeks for your kits and books to
amive. Jusi ellow a few days and you can get stared,

Al the best, :! f'

Colin Mitchell.
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Books fromi‘Talking Electronics:
LEARNING ELECTRONICS Book 1 $3.50
LEARNING ELECTRONICS Book 2 $3.60
ELECTRONICS MOTEBOOK 1 $5.00
. ELECTRONICS NOTEBQOX 2 $4.00
g ELECTRONICS NOTEBOOK 3 $4.00 ;
. ELECTRONICS HOTEBOOK 4 $4.00 !
{ ELECTRONICS NOTEBOOK 5 $4.00 ¢
ELECTHONICS NHOTEBOQOK 6 $4.00 3
. Digita) Electronics REVEALED $5.00
: 14 FM Bugs to Build $3.50 :
¢ Electronics tor Model Railways Px1 %3.30 !
 Electronics for Model Rallways Bk 2  $3.80
% Six BD 6§72 Projects to Build $3.50
g

Sep the Order Form on P41 for address and
postage detalls.
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DIGITAL

TR ELECTRONICS
g : .‘: EV D
i ENGITAL REVEALE
i ELECTRONICS $5.00
K asvescte . This book comains the jull 10
P : i minule digital sourse, Eash lasua
g . " . of Talking Flectronlce will contain
! e * ! anumber of pages tram tha book
R until it has been fully covered, Bul
e : - if you can't walt that fong, you can
URSTITS # -] getiha complate coursa row by
. m . e i sanding for the book,
y _"pr_s:h T A '

¥ ou will be amazed at how much
o laarn fram its pages. It'sinthe
ard tha matetal presentad. IPs also very handy
hook whan dasigning digital sircuils. We use It

[—

way itis laid out
as a refarence
ali tha lima.

SIX BD 679
PROJECTS

$3.50

Léarn about the micro-

processor.

Thic book starts you in the world
al microprocessers with a simple
3-chip eomputer called the Micro-
comp. |t uses a Z-BO micro-
grocassar, @ 732 EPAOM
‘wonaining the MONIar program
and an output latch chip 1o driva
twa seven-sggments displays
and twa LED displays.
rumber of programs that ara [ully
the text so you can lsam hoaw to write simpila
s the place to start if you want to lsam
about microprocessors and microcontrallers.

axplained In



LED ZEPPELIN

A game of skill

Led Zapnefin i 3 game of patience.
It's ifke gerting @ Aite into the

air. It goes up slowdy but the
sfighrest mistake will bring it
dlown ifke 8 fead haltoon,

Parts & PC: $10.85
PC board only: $2.85

_LED
Rig Ry FI‘.12 A4
270R 470RS, 470R<.560R

A1 Hy
anVAVAVL '
470k g, L o6k
14 1+ 4-7rfd
3 3 j E:‘El
T
IC1 CD 4011
l. Sw,
Dr
A Ry
2% 470R
o,\é.
BC 547
Q"‘
-— Oz
470u

ik

The name of ocur game, LED ZEP-
FELIN, is a play on words, It comes not
from the pop group of the same name
bt from Graf Von Zappalin, a Gorman
army officer whe Inventad the firat rigid
air shlp In 1900,

Tha association flig perfectly, The
game consists of =ix | _[EDs and an in-
dizator LED which flashes at at a rate of
abou 2 cyclas per escond. A push but-
ton iz the "Operations Contral™ and by
carefully pushing the button in
synehrorsation with the flashing LED,
tha row of LEDs will gradualty light up,

LED Zeppelin Circuit

But the slightest mistake will Immadi-
ately axtinguizh ons, two or three LEDs,

The airn of the game |s to Hluminate the
6 LED= with the least number of pushes.

HOW THE CIRCHT WORKS
The circuit consists of a three-inverter
CMOS clock oscillator driving Qa which
flaghes the LED=z on and ofl. The cthar
oulpt Trom the osciliagtor Is used io
charge up the 470u glectrolytic g, via
Ra.

The output from pln 3 iz in the form of 2
square wave only slightly lags than tha

sUpply voltage and ls about 7.5v 10 8v In
amplitude, The frequency at which the
cirgit works ts governed by Ry, Rz and
C1 and s approximatsly 2Hz,

Chargiryg of the 4700 electrolyti: is ex-
ponential so that initially the voltage -
craments on the cepacitor will ba high
when it is beginning to charge. Each
time the button is prassed a small
ameount of anergy is fad fnte Ca.

This voliage appears at the base of 0,
Oy ie connected as an emitar-follower
and the same value of voltage will ap-
pear at the emitter, lass the .Gy base.

TALKING ELECTRONICS No.1 5



smittar voltage drap.

This voliage is then fed 1 the base of
six trangistors Qg to Gy that drive LEDs
1-6 via current limiting resistors. Each of
these transistors will turn on according
to tha vollaga on the 470mfd electrolytic.

Whan the vollage rises to By, v will
turrron, For G to turn on its base must
be Gv higher than he amitter. (2 has &
forward-blagsed diode in its emitter and
tha waltage drop acrass it wil be Bv. The
base of G musl be By above the emit-

ter, making it .6y pius Gy or 1.2v This
means the voliage on Cp will ha v plus
Gv plus Gy or 1,8v for the first LED tobe
fully tit.

PARTS LiST

- 2708
- 330R
- 300K
- 470R
- 560RH

- 1k

- 2k

- 3k3

- 4k7

- 10k

- 22k

- 5fk

- 470k

- 447 16v PC mount slectiolytic
- A70u 16v PC mount eleclralylic
- BC 547, ar 2k 2222 fransistors
. BC 557 or 2M 3305 tranaisior

- S0 4011 1C

- Zmm (18" rad LED

« Snun {1/4%) red LEDs

- 1N 4148 signal diodes

- 14 pin 1C socket

- push button

1
1
1
3
1
4
2
1
1
i
1
1
1
1
1
7
1
1
1
=
2
1
1
1 - battary snap

1 - LED Zeppelin PC noard

TERMINOLOGY

Saome ¢ the lerms used in our
articles may be new 1o some
readers.

We have used universally recog-
nised symbaols and standard com-
ponant identilication.

in the first few issuas of our
magazine we have a mixture of two
different ways of drawing a resistor.
Our older articles use the zig zag
symbof but when we went to com-
puter dralling this was changed to
the box symbol. With the box sym-
ho! we are able to place the value
ol the resistor inside the box and it
takas up Jess space.

" In our older articles we use the

term mid for microfarad. This has
now been updated and corracted to
"y or "uF."

The first thing you should do is go
though iha Experimenter Board and
Experimanter Dack arlcles, and
also the drcuits on the Transistor
page and changa 1rfdto 1u, 10mid
io 10u, 0.01 to 10 and 0.1mid to
100n. -

This brings our drcuit symbols in
lina with acceplad practice and cor-
responds 1o the markings on the
components.

For example, 1uis spoken as "one
microfarad or one micky” and is
printed on the component as 1p or
1uF or 1/16 or 1/63. This reprosents
one microfarad at 16volt or one
microfarad at 63volt (this is the
maximum working vollage for 1he
electrolytlc).

Similarly, 10mid in our older ar-
ticles has now been changed o 10u
and this is shown on lhe body of an
slecirolylic as 10p or 10uF or 10/16
or 10/25 and this Indicates a 1en
micrelarad slectrolylic with a 16 or
25 volls as the maximum working
voltage.

0.01nidin our older articles is now
10n and this represanis ten
nanotarad. This is writlsn on the
body of the component as 103.

(. 1mfd in our older articles is now
written 100N, It is shown as 104 on
the body of the capacitor.

The other fact you will appreciate
with all our circult diagrams is the
inclusion of all component values
on the diagram itsell. instead of
having to ssarch through the parls
fist for a parlicular component, they
are all shown on the schematic.

That's because thls magazing is
written By practicing technlclans.
we use the circuits described in.our

publications and und erstand the im-
porlantacnce of having averything
al your fingartips. A circuit diagram
should be targe, complete and
clear. It should represant a "picture”
and be laid out so thal itis easy to
read and folow.

The resisior values alse conform
te a standard in which the letter R
represents chms and the lattars LS
and "M* are used in place of the
decimal point. "k" stands for kilo
(1,000) and "M" stands jor Meg
{1,000,000}. There will be a 3-page
article in issue 2 on this subject to
help you undarstand resistor mark-
ings and the color coge.

The iatters LED stand for Light
Emitting Diode.

A small LED is 3mm or /87, a
large LED is 5mm or 1/4". A jumbo
LED is i0mm or 127

Mozt of the circuits use a general
purpose NPN transisior. We have
specified BC 547 or 2N 3004 or 2N
od9% for this, however there are
many .other types that will wark
equally wall.

For the PNF general purpose tran-
sistor we have specified BG B57 or
=M 3806, however thare ara many
aiher equally suitable types too.

ed.
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EXPERIMENTER DECH

Parts & PC: $24.30

PC Board {snly) $5.95.

i.

1

L= N I S R+ Y T - PR X}

BuUILD THESE 10
EXPERIMENTS
ON ONE PC BDARD:

HEE HAW SIREN
HEADE or TAILSYL.
LECIS10H MAKEFR
AUMNING L1GHT
CRICKET GAME
TIHER

. TEST ¥OU REFLEX TIME
. TUHE
. MAKING MUSIC

AOVERTISING S1GH

ITHE DECK'.... What doas it da?

These 10 prajects are presented in a graduated
form. The First praject "HEE HAW SIREN' uses
anly 25% of the parts --- each preceeding
praject uses either addiglonal pares ar a
different combination of swliches pr potentic-
meter settings to give a completely different
experiment. This gives the EXPERIMENTER DECK
& wlde variety of uwses and an aflowance has
been made for additiomal experbmenting such as
in projact nymber B, in which the gre-program-
med tune can he re-pragrammed o oany Lune or
-seale you wish.
The circdit board 'builds up to the final
project THE ADWERTISING 51GN which uses all the
parts including the circle of t5 LEDs ta flash
in a &im[lar manner to lights rumning round a
.neon sign ar mavie screen at a drive-in., The
combinatian af the duel freguency tone from the
speaker, 3 LEDs from the train of LEDs acting
in a pump=1ike manner and the 15 circulating
LEDs, is really captivating in g darkenad room.

It's l1ike a minlature sound=and-light digplay.
]

Only the first 4 projects are presented in this issue. We advise, however, 1o
purchase the full kit in readiness for the next Issue. Keep them In a sale place.
The compiete circuit may look complex but each individual project is simple.
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DECI’IO" mnuen 000E0O0DndoREann

1,99 2 PROJECT THREE 1,09 9.2
|

Thls 13 & simple extension ko HEADS ar TAILS. It oy
uszs the flrst four outputs of the |G, AL the

moment  thlz project may not seem very exclting. MOUNTING THE PARTS

Mainly because we have not high-lighted [t but it " The three parts are mountad in alignmant with
must have appeal In Ehe community as 100's of the other two LEDs, The reset jumper Jy s re-
Decision Makers haye been sold @ 5249.95. Why turned  'home'" and Jyp is used as the reset
wiuld you buy a declTelan mdker? Possibly because jumper,

we 11 like decislons tn ke made for us.

Especlally when the decislon . Ts favourablel HOW THE CIRCUIT WOHKS

That's why you'll like this ‘project. 0On the

Az mentioned befare, the CD 4017 is a countlng
IC. This time we are using four of Its outputs.
It will clock gach of these in turn allowing
the 2LHz Ineomming frequency ta be evenly dist-
ributed between the gutputs Lo register six
eyctes per second on each LEDR, This Fregquency
is sufficiently low enough for you to be able
to see slight flickering, however vey will nmat
be able tostop the motlon on a particubar LED.
To freeze the LEDs vou w11l meed to move the
clock inhibit Jumper Swy from Wy to Wy,  This
will stop the motion instantly. Whethes YO go
by the decision of this game will reflect vour
acceptance of '"things electronie". You wilf
always be able teo come back ko this game after
completing the 10 projects.

surface it looks 1like an ordinary four-readout
display and you would Ehink it gave you a 50450
chante of arriving at a favourable decision. #ut
on clopser inspection wou find vyou have only 25%
chance of laading on the LEU marked "'DO IT NOW',
The more altermat|ves that are provided In the
readout will Tessen your c¢hance of belng stuck
wlth tha task.

Do it HOW! De it TOMORROW!

oo uoOOOnNooUUCO00NDO0U0000ONgoDOoOoOanan

Try AGAIN!

Use this DECISION MAKER display
card if you intand to bulld the
project  parmanantly |noa zlppy
box. The LEDs fit fn the centre
of each quadrant. In a future
issue a special printed clrouvit
board wlll be designed te fit
below the display ta produce a
smaller and neater project. An
onfaff switch would need to be
inctuded in tha cTreult to eon-
sarve the battery.
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DECISION MAKER PARTS

L

ADDITICHAL PARTS MEERED

2 &mm LEDs

1 diade 1H L4148

N |
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These servidng notes are quite a few
yaars old and coma from a TV szer-
vicemenwhe workad In tha fleld far more
thart 15 yaars, repairlng nearly 35,000
TV sets, :

Some of tha thinga ha tatks about are

na longer applicable but his approach to

2RTVICiNgG is guite unigue and woTth retel-~
.
The art of servicing has not changed in
54 yoars - [t &till takes skill, pattance and
datarmination,

Even If you are just beginning in
elactronics, one of the areas you can
consider (5 sarvicing.

We will always nead serviceman and
wilhout this dedicated band of treuble-
gshootars, all our elactronlc appllances
would be destined for 1he rubbish hin,
the Airat time they broke down,

Tha art of servicing has nevar bean
documentad before. sa let's see whatha
zays.

The first of hls slories is about the
multtmaiar, Ha then goes on 1o talk
about tha dry joint, So, over to tha aer-
wiceman:

The first concern for anyons wishing to
start in the field ol sendcing ks "What
multimeter should | buy?™ | will answer
this with 3 true slarles.

I'm going back tothe first day | spentin
a TV sarvice work-shop, There fmet ine
head technician, Grabam, As you will
sed, he rmust be the most capable tech-
nictar ever. In the two years | knew him,
he never used a pisce of les! aquip-
meit.

The reazon was simple. The owner of
the werkshop didnt supply anything.
The only tools lying around were junky
sida cutters and a fev serewdrivars, The
multimetars were always broken and a
CRO was not even heard of,

't was under thase conditions thal
Graham was axpecled 1o work, The
owner knew vary lithe ebout servicing
and that's prohably why he provided no
aguiprhent,

Anyway, Graham was preparsd to
work ard he was claseiliad ag a bench
tachnlgian. The other tachnicians wera
road lechnlclans.

The way it worked wasz thls: Any of tha
sata that could not be fixed by the road
technicians would be brought 1o the
workshop.

I wag then Graham s job 1ok them. He
wes a very quick and eflicie. Tha first
lhirg he would do is take the back off the
ael, [iM out the chassis and put It on test
lgads.

Everything that was given {o him had
gone through a number of hands. Al
least one of the road technicians bad
tried all the valves, wearchad for any
ehviously burm oul parts and gensrally
triad ko fird the faull without success.

But with Graltam it was different. He

would put his lingers acrose various

pars and after a few seconds the faull
wolld be found.

Miz sacret wase to use his fingors!
Depending on the problam. he would
feel around the approprlate section of
the sel and place hiz fingers across
resistors and capacitorg, If the fault was
in the boost section for instarce, he
would locale the high voltage resistors
and bridge each of therm with hls fingars
o create approximately the same resis-
larce an tha burnt out resisior. [n tis
way the height would ba rastorsed.

It the fault was in the sync section or
vettical linearity e would locats the
leaky capacitors and say "reglace this
one, this one and this ona , ., -

Irvariably the asl was fixed.

| used this merhaod for nearly 10 years,
It does work. You gan adjust the resis.
tance of your fingers frem S00k down to
less than 50k and simulate a leaky
capeziler. § the piclure fault worsens
whan you plaze them across a partioular
capachot i should be reptaced. 11 the
picture deveiopz another faull, the
capacitor is possibly ok,

| have mever been quite as gams with
the high vaitans side. | prefer 10 use a
2M2 resiztor on teat leads.

This is ebviously & case of what to da
when you don't have a multimeter, ™

The secand story comes from Bepl.,.a
TV technician living some 10 miles from

ma, He had just recently bought a 100k |

obms per volt FET mullimster and was
using it on a Thamn valve TV, which had
alault in the EHT saction,

Her applied the meter to the grid of the-
GCME horzantal output valva and got &
high positive reading, Naturaily he
thoughl the oscillater or oulpt stages
were at faull and spent many hours
raplacing every parl in the twao sections.

Still the high positive teading pereistad.

At this stage he came to me with the
set and proudly displayed hiz new
matar. My first last wag to check tha grid
vallages with my 20k chms per vall meter.
Sura encugh it was corect at -5y, The
lault was in a boost capacitar and the set
wae fixed in 5 mirdes,

Berthad learnt & very importantiesson,
He raturnad the metar tha same day and

bought a cheap $25 spwciall The leads
of the metar wate picking up siray emis-
sions from lhe EHT transtormer, The
meter was far too sansitive lor the ap-
plication. Thiz is 4 rars cecurrenca bul
can happen when working arsupd high
vollage, high-frequency ranslormers,

The lhird is & stary of economica, The
first meter [ ever Bought had a ssnsitivity
of 1k ohms per valt, [tlasted thraugh hwo
years of rough uza, and 100°= of TW's,
bafore the needle began o stick,

My naxd two maters wera 10k ghms per
volt. They tasted a fow yaars too. |
recantly bought a taul-apring multimetar
of 30K ehrns/vilt - itlasted one week and
the movermnsnt siezed up. The core
shited and jamemed the movernem, It
elways happans. The sxpansive Hemsz
aaldamaged firsl. | remermber buying an
expenzive muMimeter last year and
dropped il within a month, This all [aads
ime to one cenclusion. For repair work
you only need two fingers - | maean a
chaap mulimater in the price range of
325 to $35. Sensitivities of 10k
ahmsivolt to 20k ohmsivoll are guits
salisfactory but the movemen!s are very
dedficate and the slighitest knock will pot
them out of aligrent..

DRY JOINTS

Dror't be mistaken, dry joints are ane of
the most prevalent single faults In edlour
TV servicing, They account for batwesn
20-30% of 2!l calls. Same TV cote ONLY
suffar from dry jointe. T bask this [ can
aay | have never put a replacement part
info at leasl we brands of colour sete.
Their only fault has been poodly
designed double sided PC boands tha!
sufter from dry joints.

Inihe days betore plate-thaugh prinked
circuit boards, a pin was used to connect
the top track to the underside of the
baard. Theaa pins tend to expand and
contract during the operation of the sat
and eventually produce a dry joint,

There are five types of dry joints and
five diffarant ways to diagnosing tham,

- A compatent TY serviceman can be
recognized by his approach to losating
fraublesame intermitiont fauhis,

Here is a briel gutline of how thase dry
joints cccur and g proven methad for
tacating them,

Same dry joints are classifisd as ther-
mal faults. By this wa mean the sat will
operata lor g cerain langth of time than
fail. This is du= 1o the heat build-up in the
set, expanding the components and
thedr Isads a faw theusandibhs of aningh
{or aven millionths of an inch) 1o creals
an apening or crack between the com-
ponenl laad and the PC board,

Thi=s may result in the sound dying
away or the pigture chosing to a line
across the middle or both the sound and
picture gaing off togaether, A bang on the
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...the transistos png&

LIGHT ALARM

This project has a number of uses, Essenlially il is &
light alarm that ts triggered into oscillation by a
Light-Dependent-Resistor, Under dark conditions the
LDR has & very high resistance and lhus the second
transistor has no bias on its base. This prevenis the
muliivibrator from functicning and in this contition it
draws only aboul TmaA. As the light inlensity increases,
the resistance of the photocell decreases and the
muliivibrator starts up.

Its frequency graduslly rises to a kigh pilched whistie
and is iimited by the 10k limiting resistor In series with
it

MNow, the pagsibililies for an alarm like 1his ara
andlags. It will give an audible indication of the

intensity of a light source or compare twg illuminations.

As an glarmitis usefut as a theft Indlcator. It can be
put inle & cupboard or drawer 1o protect It from prying
fingers. It can used as an atarm for the medicine chest
or money drawar. In any case its advantage lies in the
tact thal it doesn'l hava to be wired to any switches
and can be easlly movad around.

LIGHT ALARM
Circwitl activated when light falls on
Light dependent resistor.

A piece of veraboard 12 holes, lang will
accammodate all the parts making it a wery
compask project which gan be disguised as a
packet of pills by wsipg a switable empty
container.

Parts

2 Eransistors BL G4
3 resistars 13k

1 resistor 33 ohm
2 capacitors .Imfd
1 LEBR type ORPIZ

1 2&" speaker 8§ ohn
1 Syplt battery

1 battery cllip

1 piece of verchaoard
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BLINKER

Hawe wyoo secn tie blinking lights at che road-
side to warn motorists of roadworks or an
excavalign? Thess lights fura off durlng the da
and zs5in to opuarale unly at desk, They contain
1 or 2 lantern calleries, a Light-Dependent-
Resistor and a 2-transistor flasher. The main
reguiremsnt for a ©ircuit to cperate thls type
of warning device (apart from creating the
Flashes] is for its daycime current to be as lg
as possible to codserve battery. Since the flas
of the glabe is extremely short, the average
currenl edrawn From the battery will be quite
gmall. This circuii achieves bath of these
reguiremenly,

33k

+

l&v
! leaber:,
i buhﬁrﬂ

LDR

"BLINKER"

The stand~by currant is onty 10dmicroamp and kh
awerage operating current is less than 2% milli
amps. The orly two critical components in the
circult are the 10 ohm resistor and gloke, The
resistor nest be 10 shms, A 5 obhm or 15 b
resistor will not work. The lamp must be a low
current type. A miniature model railway globe o
atout 3w - LYy is jdeal. It must be rated at .05
toe .1 amp to operafe swuccessfully., Ordinary
torch glohes of 2.5y @ 300ma will not werk at
all. Use a 1ight dependent resistor type ORP1Z
pr Similar which has a dark reslstance of 10M
and a lighi resistance of 300 ohmy,

it

~ Parts

globe 3v 1000
fv lantern battery
niece of yeroboard

1 ctransister BC 547
1 -transistor BC 557
1 reslstor 33k

1 resistor 10 ohm
1 LOR tvpe DRF12

1 etectro 100mfd 16w
1

1

1

g




Learn about the transformer feedback oscillator with the:

MINI PIEZO
SIREN

Bl turns

* The number &f turns on the 10mH
choke wili depend on the type al
1tmH choke you uke. - sée lexl

2nd and Ard
Picroas
. ——
nal 16mH T i L] ::,.;ﬂ:!i.[,
cHlical choke : —_
Piara
dirphragm
—
Y
leedbs Indi
ook winding 2N 2222, — 3V
. BC 54T o any —
Ly o

HPH Irensizior

* Indlcates starl of
windfng

Piezo Siren Circuit

The Plezo Siramn cireuit 19 a simple ar-
rangemeard driving a piezo diaphragm.

Mo kit is available for this as wa are
mainly inlerestad in describing how the
cirevit works, Bud to gat the mest out of
the anicle you should put it together
uezing parts from your junk box.

The pieza diaphragm can come from a
misks card and i1 you have two or thres
diaphragms, they canbe added in paral-
Iel as shown on the diagram 1o see how
they affect the fregquenay of the gt

The only componar you will have 1o
maka |z Lha "transformec” This is a
standard 10mH inductor with B0 turns of
enamellad wire wound around it to ere-
ate the feadback winding, The inducior
car befaund in a number of our kita such
as the light alarm, battery backed pisza
siran or purchazed as a separate com-
penent from a large slecironics slore.

Even though the cireuit ia vary simpla,
H Infroduces a number of imporant fea-
Wwres and that's why we have decided to
cover evary aspect n detall.

THE CIRCUIT

The circuit uses a ransistor to drive a
pigzo and when we discuss lbe opera-
fien of a transistor we ara describing
TRANSISTOR ACTION. Thiz Is the ae-
tion of a tranafstor amplilying the current
entering the basa and allowlrg a largar
currant to flow through the colleclor-

emitier circuil. TRANSISTOR ACTION
Is simply another name for TRANSIS.
TOR AMVPUFICATIDN

The clreuit also demonstrales TRANS-
FORMER ACTION {the componant
actoss the piezo diaphragm is assential-
by aninductor with an over-wind to supp-

SR AN IR

. Avery srmple

g circuit to show
how a transformer

feedback oscillator

works.

¢ Getting the circult to Work
% will depend on a number of
¢ factors including setecting
: the correct 10mH choke and
¢ piezo. You may have to try
: varfous types and swap the
i feedback winding to achleve
¢ asclllation. Read the adlele
: belore doing anything.
:;xﬁxxﬁxQx&E*%&%&%EQx%&ﬁxQEﬁSQ&*&*@£¥43&¥&Q3¥$Q3#34$4§-
ly positive feedback {o the basa of the
tranasistor,

Thesa twe windings demanstrate
TRANSFORMER ACTICON {the action of
awaveformin one winding being paased
to amothor winding, The wavelorm is

passed via alectro- -magnatism - a mag-
netic field - and \his is magneti=m
produced by electrical current.)

The inductor and piezo diaphragm in
paralla| form an arrangement salled A
PARALLEL RESOMANT CIRCUNT.
The overall clreuit forms an ossillator
callad o TRANSFORMER FEEDBACK
OSCILLATCR.

Thiz gives us four topics to discuss, We
will discuss them In a non-lechrical way
s yout don't gat lost in fechnizallties.

Parts you will need:
1 - 47 {yellow.purple-orange -qald
1 - 2N 2222 or BG BAT transistor

1 - 10mH chake
1.2 or 3 piezo diaphragms
2 - AAcolls

1 - BPDT alide switch
2.5 melras winding wire {gauge not
critical for 80 turn feedback winding?

1. TRANSISTOR ACTION
Transislor action is simpfy the amplity-
ing aclion of the transistor. A transistor
amplifies the current entering the basza
and causes a higher current to flow in the
collectsr-emitler circuit, The ratio of
these two s the gain of the translstor and
is generally about 100, howevar the gain
can range from 20 to 400 or more,
depending on the type of trarslstor and
the value of the surrounding circuit eom-

ponants,

Chir clrcu turns on when the transizlar
Tecoives current inte the base via the
47k base-bias ragistor,

Tha transisler amplifiss the currant
about 100 limes and allows the higher
cument to flow in the oollector-emitter
cirpuit. This is called TRANSISTOR AG-
TIOM or TRAMSISTOR AMPLIFICA-
TION,

The basa-hias resislor iz designed to
partially turn the transistor OGN and this
caieac a madium amount of current 1a
flow through the collector-amitter circuit.

2. TRANSFORMER ACTION

Cennectad to the collector is & ool of
wire called an indyclor. The wire iz
wourd on a ferrile cote. Farrite is an iron
malarial in whizh the pattieles of iron are
surraunded by an tnsulating materal so
that the iron particles are magnetically
separale.

This allows each particle to form very
small magnetic dipolas and prevents
cuments callsd EDDY CURRENTS from
passing through the matarial,

Whan currant passes through the wind.
Ing 1 produces EXPANDHNG MAG-
NETIC FLUX andihis flux cuts the turng
of tha winding we have added, called the
feadhack winding.

This feedback winding is connectsd to
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103y
-} Fesdback
winding _

Winding the £0 lurme eround the 10mH
choke 10 meke the feedback winding.

The twa we tried had a DC resistanca
of 4 ochms and 180 chms and it would be
reagonable to assume anything In be-
tween will be suitahle, However you can
gel soma 10mH chokes outside this
range and their operation will ba on-
known. Eapecially chokes with very low
resistances.

Why can the resistance vary so much
and how iz |he value of inductance
detarmined?

A particular vals ol induclance sush as
10mH can be obiained by winding a few
terns ol vary thick wire around a large
core or many tuins of thinner wirs
around a smaller eere or ots of furns of
very thin wire around a very small care,
Each of these will create a 10mH shoke
and giva the sama resull in A "test cir-
cuit.”

. TURNING ON A TRANSISTOR

- Thara are lwe ways o describe hew o
- ifenzistor turns on, One is 1o discuss
the vollage on the bass and Lthe ather
I3 1o talk abaot the current oh Ihe base.
In Fact the wrning on f= a eembinallon
- ol ik
Exactly whel happens is this: The
Iransistor does nal Wum an wnlil tha
yiHlage on the bage raaches § 6.

Al this voltage you can delfver g very
gmafl currenl 1o Lhe fransistor. As you
increase tha earrenl, tha valtage o The
baga rgeg, Thly is somelhing you have

no gontrol over, M |s called a
- CHARACTERISTIC of the iransistor. At
medlum curpend the baga valtage wil
he phout 0,65y and rl maximum
©eurrant the vollage will be ahout 0,7,
The transigior creates thfs voltage
‘b lwean the bags and emilllar (erminala
gnd |5 called the "base-emitter Junclion
I.rnllaﬁa."

‘When meaasuring the beze voliage, a
vakue of less than 0.6v will indicaie the
Irznsigtor is not lurned on at ail, al 0.6y

the Irenglatar la al the painl of helng

twrned on; 0.65y will indicate the
Iransiztor is lurned an and 0.7y will
indicate Ihe trangislor |5 jully turmed
an.

yoltage will be insutficient to pass tha
requirad current,

THINGS WE HAVE
COVERED

Firstly, the waveform appearing across

goitnd and the waveform would even-
tually die away.

Some of the enargy is also lost whan it
is pazsed to the feedback winding and
injeclad into the bass of the transistor to
turry tE o,

Ther |ob of the rarslslor is to inject a
small amount of enargy into the indue-
tarfoapagitor combingtion at the correct
portion of gach cycle 30 that the
waveform s maintained.

The frequency of the wavelorm is detor-
mined by the value of the coi and
capacitar (piezo). The kansistor or the
47k base-bias reslstor has no effect on
datermining the irequency, If the
capacilor {the piezol iz removed, tha
frequency will increaze and changa
shape inlo & very spiky wavelorm.

Tha timing-atfact or "controlling effect™
of Ihe capacitor has been lost and the
fraquency is naw determined by lhe
speed with which the cofl can produce
magnetic flux and tha time {or tha tran-
sfztor to tum on.

Tha amplitude of the waveform will also
Increaze from 3v 1o 80v and this could

THE FEEDBACK WINDING

The =zacret bahlrf the ¢lrouit working [oscillalng) iz the feedback winding. I must
he connected to the base around tha cofract way =0 that il provides positive

Tesdhack,

The circult shows how 1o connest the transformer with the starl of one winding
gaing te the base of the transistor and start of the other winding to the collector. You
can only uza this information if you have wound the lrensformer yourself as then
you will know the start of each winding and also know that the two windings are

wound I[N THE SAME DIRECTION.

The transistor provides the inlliab 1807 phase shifl and the feedback winding
providas a furthar 180" to tring the output =fgnal into phase with the signal on tha

base.

Whan we study the afrcuit, we sea the voltage on the base increases when 'thr{:r
translstor s urned on and this causes the veltage on the collector to dacraase. This
means the two signals are out-ol-phase by 180°, The feedback winding is then -
conpected a0 that the two signals are in phaze and tha circull becomes a fesdback

asgillator,

¥ihat do we mean by tha same result?
Each will craate the same amount of
magnetic flux [ the core of the indugtor
whan a known current flows.

But when thesa inductorz ara uzed In
our cireuit they will bebave differenfly
bacause of the diffaremt DC reslstancea s,
{In the laberatery, a diffarent voltage will
be applied to each to achieve the same
currant flow due to the diffarent resis-
fanca values). Wa have a lixed voltaga
of 3v tor our cireuit and =0 & medium
resislance ooi! is required.

IFHhe resistance ia too low, the trans|stor
willl have difficuity passing aufficiant cur-
rent o ganerata the necessary flux, I the
cofl registance is too high. the supply

tha ptezo diaphragm I8 gensrated by tha
parallal combination of tha eoil and
piazao, We have learnt that the pigzt is
sean hy the circuit as a capacitor and
this means the coil and piezo form a
parallel tnad cireuil,

The iransistor plays no parl in the
gereration of this wavelorm.

The transistor merely dallvers a small
amouni of energy to the resonant cireult,
The cail and zapaciter will then continua
o create a wavelorm for a number of
cycles by passing energy from the coil 1o
the capacitar and back again. But each
fime a amall amour of I1he energy is lost
bylthe piazo whan it distorts the
diaphragm in the process of making a

WHAT WE MEAN BY
PHASE-SHIFT

fn Ihe article, we 1alk about the phase
shift prﬂ\l‘idcd‘ by the toedback winding
and tha phase shifl produced by lhe
Irenslgtor,
Each phease-ghilt [ 1807 and Ihis
means {he combination of the two
produces g 350 phase shifl. This
brings the oulput in phasa with the
Inpul and ereates poallve feedback,
't s epsy to sec how the feedback
winding creales 180" phase shif.

[ 700 e
W L/

The signal appearing on the ends
of Ihe lesdback winding

The slgnﬂl appesring on 1he leedbeck
winding iz gshown in the diagram
abova, Atlhe beginnlng of the oyela It
is fnereazing on one line while
deereasing on lhe other. H the winding
Is eonnecled araund the corract way
the Increasing voltage will add 1o the
vultaFa supplied by the 47k base-bian
rasiglor and lhe transizter wiil turm on
mere. i the winding |5 conmesled
Ineamrectly The outpol of Ihe feed-hack
windinF will gubtract from the vallzge
supplied by the 47k resislor and 1he
rangizior will 1all 1o malknlain

oscillation. ]
The irenzlstor alga creales 180
phaza-shifl and this phase-shilt is
shoawn by laking tha rising vollage on
the base and comparing it to the
vaflage on the collacior. When the
voliage 18 rfslng on the bace the
transisior iz belng twrned an and this
causus tha voltaga on The calleclor 1o
lalf, Thiz meany the hwo wavalorms are
. out-al-phase and this 1s how we arrive
at g 190" phase-ehif.
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How the circuit works: A Step-by-Step analysis,

produces magnetic llux,
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TALKING ELECTRONICS No.1



A

DATA

I Sheet No.1.

" ELECTRELYTIC:
CAPACVIro'R; +N1 LEp
]
RESISTOR: 11
mid = microfarad = u BATTERY : .
VVVV ~ = ohm pF = picofarad + _____l -
OR: ?;ls g:m: n = nanofarad I ' 2,
: ] .
__:_ k = 1,000 ohms 1DOOpF=1n
N = 1,000,000 chas 10 =0.004uy Dlons.k LA (f K
1,000n = 1u 4
= g;g =gggg§u Cathode  LOOKING INTO
_ =M. . tead 1 LED. Cathod
W 132 R :g;,‘?ﬁms 102 = 1,000pF SIGNAL ‘D_f'.gff‘ o SHRT e LARGER.
1D5 = 1M ohms- 103 = 10,000pF
OR: =0.01u POWER D:W
__£ 104 = 0.1u 5
105 = 1u COLLECTOR COLLECTOQR

COLOUR _CODE FOR RESISTORS

—

Silver ar gold heee i
N a divisor, NMOT tolcrance.
Silver: DIVIDE by 100

TOLERANCE: | Gold: DIVIGE by 10

Silver 10%

told 5% /
Resist-  Preferred |
ance: Notation:
220l R22 red rexl sifver 1 2k 1k2 Hrown red recl
Z27uhim R27 £l purpic  silyer 1 bk Tks brown gremr reef
A3ehm R33 GrUNGe  OrAnGeE Sl 18k ik Drown giey Tet
32Q9ohim R39 Hange white Sibyenn ? 2k 3 red red el
ATohm RA7F vollow  purple  silver 7k kS rend puiple el
DHoohm 1Tk Ut e salvr A0k 3k arange crange  red
68abm  11GH hilne nrey s A R oraege ooty s
B2ohm  HR iy el FTITE A M T ¥ wellime pope el
1.0opfwn 1RO birown Dliek ol 5 Bk Yk BRI bilue Tgn)
1.2a0hm  1RZ? Lot rend ikl 3 8k Bl brhie grisy red
1.5chm 1R% brown qroen ol Bk e 2 ey vord Fex)
T 8ol 11 brrviwedl gl el 10k 1Nk hiraaven bile k I
2.2ohm PR A3) NEL okl T2k 12k brrerwrs rind M
2.7ohm 2HR7 Pl miple gohl 15Kk 14k Drower gresn orange
3.30hm 3R3 aronge  orange  gold 18k 18k brown yriry Ol ge
30abm 3RO arnne wcbailer ealed 2 Rl Vigl sl e
4 iohm  AH, ol Pt gl Y 1) cod PEALEMAT e
bt hRG SIIERA Pl eprled $3k 1t LR N T SV AT T T VI
G Bohm GRE trliae Groey ud] A9k i1y ormge while  aroange
8 2o0hm  BR2? revy rax! qerl:d A7k A7k wel Iy plrphe e
100hm 1R DErvyrl bk [HIAT ik i, qrewct Frligs T
L2ohm [P bat oty td Vi b [T L JRUYS U e
150him 165K Do tpn Iilowct HAt i ity tis! Qi
180 il Fite i qrey tifinek vigls 1004 ineswn btk yillow
2200m AN o) ol PR 120k 120k b T Foxl yollinw
27ahm 2 ol purplie hilek FOlIk P birgiaets grosin ',f‘ﬁlu-_-;
33 RN ISR 3 protue bk 180N 1Ok Far gt ity wrellioge
Oobay Ol whity Il b 220k 2008 rext 1) o
A7ohm A/1 vellow  poiple hiock 270k 270k el prrgle yellow
BBohm  HBH Grovn P ek 330k 330k GEINe aige yoellowe
G8ertin D [F1I ey bil b AU RAINE NIHENS wWhige rlicrey
BZoinn B2HW ey tind Dtk 1704 AN sullise frple yicllow
T100ahm 100K brown Isla k Lt enneny B30k hiQw e bl [z
12000 12018 brown real Diown H8k 660k b iy el e
160G 15HIE Drown e Bt i 20k HOOK iy red yeliow
1890ahet {HOR Lht it Wity [RTRTCe 1M 114 b Llack feeen
220ulim. 220R o il Liryan 1M 1032 Driown e yreen
5700hm 2708 rf panie biosn | TOM ML biown poen qrecn
3300hm 33018 cnange panepe b o 1Mk baroma ey ntesh
Bt 0N DR webities Lo EY | A penl rexd (e
AUobwne ASey RRAY Jrayes [ATERNTIN P T ] Pl qreaen
Sl histjlg NIECET Yl Firoman AR Hit T VHOLLINE T
GGOahm (e Tajiges NTERY Parcmpre I BAYL Qrange whiti e
B200lun BA0R ey Iy Far e LY A4 yidlowe  parple grieen
Tk Ik It bitack  ainld R FLA LA R bl grevn

-

EMITTER

EMITTER

PNP TRANSISTOR NPN TRANSISTOR

METAL

o

a bce

G b

Any [ransislor CASE may he PNP or NPN.

PUSH-ON
SWITCH:

y
]
||

CONNECTED

SWITCH:

CONBYCTORS :

NOT CONNECTED
CAPACITOR COLOUR CODE:

thicker

x|

]

BLACK 4] a xlpF  x1uF 16w
BROWN } 1 x10pF x10uF

RED 2 2 x100pf 250y
orange | 3 | 3 | x1,000pF

YELLOW | & 4 £x0.00u Looy | 6, 3v
GREEN b G 20. lu 100v | 16v
BLUL 3 4 61310y
VIOLET 7 7

GREY 8 8 20.01u 25y
WHITE £, 3 | x0.1u Iv
PINK 35v




