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-I- NEW DIRECT FROM FACTORY DELIVERY SPEED-UP
Another FIRST for Stirling Sound and B-P-P

Why worry any more about working out V.A.T. (124% on £4-87 plus 8% on £3-39* plus
85p for p/p, or should it be 54p?) We do it for you. just send your order with the advertised
prices—we do the rest. The prices we give include V.A.T. at the appropriate rate and cost
of postage and package. Buy at our shop in person and we deduct the postage charges
automatically. This is not all. Now you send your orders direct to our factory (see below)
where we make Stirling Sound products and send back your order from there even quicker—
real time saving that! AND STIRLING SOUND PR|CES REMAIN KEENLY COMPETITIVE
ALL THE TIME maintaining the lead we took in 1959 by being first in the U.K. to sell bargain
component packs. We've come a long way since then—with an exciting programme for the
seventies we're going even further!
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YOU PAY THE PRICE YOU
READ AND NOTHING MORE

subject only to (very rarely) there being a printing
error or really vicious price rise in production costs.
You're SAFE when you buy from Stirling Sound—the
business that has grown on really understanding
customers’ needs and interests,

THE FACTORY

organised in the name of better
service. Now our mail order dept.
Is right where the goods are made

THE SHOP

really 3 shops—audio showroom,
component bargains, modules,
etc. etc. Well worth a visit

~

SPECIAL QUOTATIONS TO QUANTITY BUYERS,
U.K. & OVERSEAS TRADE ENQUIRIES INVITED

\

BEST SELLERS IN OUR 1977 RANGE OF Q.V MODULES
The Power Amps Tone Gontrol and 8 POWER UN"'s

S$S.103 3 watt r.m.s. mono. Uses one |.C. pro- -
tected against short circuit £2-33 Pre amp MOdules AT VERY COMPETITIVE PRICES

SS 103-3 Stereo version of above using two g5 [0p Active stereo tone control, =4 15dB Firstly, the range covers well over 65% of all
I.Cs £4-33 . "both bass and on treble ' “£3.00 ¢onstructors' needs. Secondly, with 13- 15 vole
S§S.105 5 watts r.m.s. into 3 ohms, using I2V . A take off points on all models except $5.312, you
supply £€3-49 SS.10I Stereo pre-amp for ceramic cartridges, get a valuable bonus; thirdly, the stabilised

etc, Passive tone control details supplied. £2:33 models with variable outputs complete a range

SS.110 10 watts r.m.s. using 24V and 4 ohm load
£4:05 to suit almost all requirements.

S$S5.102 Stereo pre-amp for low output magnetic

$S.120 20 watts r.m.s. into 4 ohms, using 34V P.Us. R.LA.A. corrected. With circuit for $s.312 12V/IA £6-35
£4-81 adding passive tone control £4-04 §S.318 18V/IA £6-54
$S.140 Delivers 40 watts R.M.S. into 4 ohms UNIT ONE $S.324 24V/IA £7-27
using 45 volts supply unit such as $5.345, Idcal Combined pre-amp with active done-control §S.334 34V/2A £8-31
for small disco, P.A. etc. £4-99 circuits. £ 15dB at 10kHz treble and 30Hz bass. SS'345 15V/2A £9-98
$S.1100 100 watts R.M.S. with heatsink mount- Stereo. Vol./balance/treble/bass. 200mV out for $5.350 CIEA £T08
ing flange and built-in protection against short- 50mV in. Operates from 10to 16V supply. £9-00 . /
circuiting £10-43 UNIT TWO $S.370 T0V/2A £14-63
$S.1100/H As 55.1100 but with full size heatsink As Unit One, but for magnetic pick-ups. For $S.310/50 Stabilised power supply with variable

£11-82
(Heatsink alone £1-39)

THE BARGAIN THEY ALL WANT!

IT'S THE SS.1100 100 WATT R.M.S.
AMPLIFIER (£10-43) TOGETHER WITH
$5.370 POWER UNIT (£14-63) plus full size

heatsink for amp. (£1-39) £24.25

You pay
inc. VAT & p/p

YOU SAVE £2-20!

(items bought separately come to £26-45—see
above)

Your chance to lay the foundations of a really
powerful disco or P.A_assembly at a marvellous

inputs | to 5 mV per channel. R.LAA, corrected
Adaptable to ceramic. Designed to genuine hi-fi
standards £12:43

The F.M. Tuning Modules
$5.201 Front end tuner, slow geared drive, two
gang. A.F.C. facility. Tunes 88-108 MHz. £5-90

$S.202 |.F. Metering and A.F.C.
facilities £3-46
$5.203 Phase lock loop Stereo Decoder for use
with the FM mono tuners. A LED may be ﬁmid

£4-19

amplifier.

$5.203-1 Coil-type stereo decoder Neg. earth
with |.C. £3-06. $S.203-3 Pos. earth transistor

output from 10V to 50V/2A. Built-in protection
against shorting £16-69
§S.300 Power stabilising unit 10-50V adjustable
for adding to unstabilised supplies. Built-in pro-
tection against shorting £5-02

GET MORE OUT OF YOUR CAR

with a STIRLING SOUND '‘SUPER SPARK'
Mk5 electronic ignition unit. Adjustable for
pos. or neg. earth. Simple rev. limiting control;
on-off imobilising switch; switch for Instant
revert to normal ignition; neon indicator. In
strong, totally enclosed metal box [6cm X
12cm X 10cm. 12 mths. guarantee.
£12-44

Complete £|0.28 Built &

kit of parts tested

decoder £2-50

STIRLING SOUND DEPT. PWs,

37 VANGUARD WAY,

SHOEBURYNESS, ESSEX

Telephone—Shoeburyness (0702-28) 5543
—

rice. This guaranteed Stirling Sound triumph
s built for real hard work, so why pay more?
Every effort is mode to ensure correc!ness
of information at time o

MAIL ORDERS

—/

SHOP AND SHOWROOM

220-224 WEST ROAD, WESTCLIFF-ON-SEA,
ESSEX SS0 9DF

Open all day Saturday
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By A. J. BASSETT

THERE are many ways in which

fish may be attracted and
caught. Some ways are legal and
sportsmanlike. Other methods are
illegal, unsporting and in some
cases so efficient that, in the hands
of irresponsible persons they
could quickly clear our fishing
places of stock and might, if un-
controlled, even lead to the extinc-
tion -of whole species of fish.

One method which is illegal, but
which might, paradoxically, be
useful in helping to conserve the
fish stocks if it were correctly
used, involves passing electronic
currents through the water in
which the fish live. If a heavy
current is used, the fish are
stunned, paralysed or even killed
by its effects.

If a weaker current is used it
has an effect on the muscles and
nerves of the fish, causing them to
swim towards one of the elec-
trodes in a zombie-like manner.
Most fish are unable to escape
this compulsion and are in effect,
trapped the moment the current
begins to flow in the water.

PRINCIPLES OF OPERATION

The electronic fish attractor
described here is legal and sports-
manlike; it does not cause elec-
tronic current to flow in the water
or rely on anything illegal. The
fish are attracted, by their own
curiosity, to the vicinity of the
device, and, having investigated
the strange object, are free to
swim away.

However, if a fisherman’s hook
is placed near the attractor with
a suitable bait, the chances of a
catch are definitely increased.
The fish, having investigated the
electronic attractor and found
that they cannot eat it, will be
quite likely to take the bait. It’s
this element of chance, combined
with the fact that the fisherman
must still exercise his skills in
order to land a catch, that
separates this electronic fish
attractor from other less sporting
methods.

Fish are naturally attracted by
certain sounds and repelled by
others. Low audio frequencies are
for most fish a danger sign from
which the fish will flee.

The clicking, buzzing and other
high-pitched sounds made by
insects and other potential prey
are very attractive to fish, and a
small flashing light is also attrac-
tive, especially at night or in a
dark pool. Many highly-effective
fish attractors have been made by
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THE VERY IDEA
The idea for a Sight & Sound Fish
Attractor was proposed by a reader of

£.E. who receives our special award.

mechanical or electrical means to
produce similar sounds, or sounds
in the same frequency range. The
use of lights to attract fish,
especially for night fishing, is also
well known.

CIRCUIT DESCRIPTION

The complete circuit diagram of
the Sight And Sound Fish
Attractor is shown in Fig. 1. Tran-
sistors TR1, TR2 and associated
components form a circuit called
an astable multivibrator (free-
running square wave oscillator)
which operates as follows.

When the circuit is switched on,
both transistors attempt to turn
on (become conducting) but due
to component tolerances, one will
draw current faster than the
other. Say for argument’s sake
TR1 turns on faster than TR2,
then the voltage on the collector
of TR1 will become more positive,
and this change will be fed back

(ko

ESTIMATED COST
OF COMPONENTS
excluding VAT.

£3.00
excluding fishing line
and weights J
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Fig. I. Circuit diagram of the Sight and Sound Fish Attractor. Switch Sl is a home constructed gravity switch.

to the base of TR2 via C2 and R4.
A positive voltage on the base of
TR2 will cause TR2 collector
current to fall thereby causing
the collector potential to move
towards the negative rail. This
falling negative voltage is fed
back to the base of TR1 via Cl
and R3 causing TRl to conduct
more and in turn cause TR2 to
move towards a non conducting
state.

This regenerative action will
continue until TR1 is completely
on and TR2 is off. Only one tran-
sistor can be on at any one time.

Capacitor C2 now charges via
D2 and R4 until the charge on
the positive plate reaches a
sufficiently negative potential such

that TR2 starts to conduct and
switches hard on. We now have
the situation where TR2 is on and
TR1 is off.

Since the collector voltage of
TR2 is at a low potential,
capacitor Cl is free to charge via
D1 and R3. The capacitor in
charging reduces the collector
current of TR1 and increases the
voltage. This increase is fed back
via C2 and R4 to the base of
TR2, thus increasing the action
still further. This continues until
such time as when TR1 is on and
TR2 is off. The entire process
continues in this way illuminating
the le.d.s, each time the tran-
sistors switch on and off, thus
producing the “sight” part of the
attractor.

g
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and a varying audio tone.

MAGNETIC/

EARPIECE

The fish attractor comprises two oscillators. The first oscillator
runs at a low frequency about 1Hz and causes two l.e.d.s to flash
on and off. The l.e.d.s have been chosen to be of different colours,
one red, one green to enhance the effect.

The second oscillator is set to produce an audible tone in the
magnetic transducer attached to the lid of container holding the
unit. The lid being of *“magnetic'’ materlal oscillates in sympathy.
To enhance the sound effect produced the output of the first
oscillator is used to modulate the second to produce both clicks

The resulting combination of lights and tone has a strange effect
on fish, in which they find themselves attracted to the source, and
hence the bait conveniently left there by the angler.
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Components TR3, TR4 and
associated circuitry form a second
oscillator, this one being known
as a relaxation oscillator. The
principle of operation of this type
of oscillator is that capacitor C3 is
charged up to a pre-determined
value and then rapidly discharged
through the transistors TR3 and
TR4 and this process repeated.

At the instant of switching on,
capacitor C3 is discharged, hence
the emitter voltage of TR3J is
more positive than its base. There-
fore no current flows in TR3 and
remains non-conducting. As a
result no base current flows in
TR4 and so this is also in a non-
conducting state.

The capacitor begins to charge

‘through TL1, VR2 and R6 and a

point is reached where the emitter
of R3 becomes less positive than
the base and TR3 starts to switch
on (conduct). This allows TR4 base
current to flow i.e. TR4 begins to
conduct. Because the collector/
emitter resistance of TR4 has now
reduced slightly due to its con-
duction, the potential on the base
of TR3 is made to rise causing
TR3 to conduct more heavily,
which in turn causes TR4 to con-
duct more (reducing still further
the collector/emitter resistance).
The end result is that both tran-
sistors become saturated (turned

_on fully).

The capacitor now starts to dis-
charge through VR2, R6 and the
collector /emitter resistance of
TR4. As C3 discharges, TR3
emitter potential rises and so
reduces TR3 collector current and
hence TR4 base current. The
resultant increase in the collector/
emitter resistance of TR4 reduces
the potential on TR3 base thereby
reducing collector current. This
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clearly leads to both transistors
being fully off with the capacitor
discharged. This chain of events
is repeated for as long as the
supply is connected and produces
an audible tome in TLI1, the
collector load of TR4, forming the
“sound” section of the attractor.

A modulated tone is produced
in TL1 by coupling the output of
the first oscillator to a voltage
sensitive point in the second
oscillator, this point being the
emitter of TR3.

The flash rate of the l.e.d.s may
be altered by changing the values
of R1 and R2 or Cl1 and C2,
however the values of these
capacitors determine the bright-
ness of the le.ds if they are de-
creased to a very low value, this
will result in an apparent loss of
brightness.

By varying the resistance of
VR2, the basic frequency of the
relaxation oscillator may be
changed, and by altering the value
of VRI1, the modulating signal,
which consists of a series of
square waves may also be
changed.

TRANSDUCER

The circuit may be installed in
a container such as a clear screw-
top jar with a thin steel lid. A
low-cost magnetic transducer
causes the steel lid to vibrate at
the frequency of the audio oscil-
lator.

By this means the audio output
of the oscillator is coupled to the
water in the form of acoustic
waves, Fig. 2a shows how the
trans(fucer operates.

A horseshoe magnet carries a
coil of wire, and a pulsating
current through this coil causes a
soft iron diaphragm to vibrate at
the frequency of the pulses.

A vast number of moving-
diaphragm headphone-inserts
were made for the Government
and these are available at a
number of Government Surplus
and electronic stores. The correct
type can be easily identified by
unscrewing the cover, which re-
veals the loose iron diaphragm.
When this is removed the poles
of the magnet can be seen. The
d.c. resistance of the coil is
usually about 25 ohms.

Instead of using the iron dia-
phragm which comes with the
headphones insert, place the
magnet and coil assembly inside
the lid of the jar, so that the rim
of the inset automatically spaces
the steel lid a little away from
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Resistors

470 Q
R2 470 Q
R3 10Q
R4 10Q
R5 2200
R6 10kQ
R7 4:7kQ
R8 2:2kQ
R9 10Q

All {W £+ 10% carbon

Potentiometers

c2 100uF elect. 10V
@3 10uF elect. 10V

Semiconductors
TRI  ACI28 germanium pnp

TR2  ACIi28 germanium pnp
TR3  ACI76 germanium npn
TR4  ACIi28 germanium pnp

Miscellaneous

as required; connecting wire; solder.

\-

( Components-E23-

VRI! 100kQ2 horizontal skeleton preset

VR2 100k horizontal skeleton preset
Capacitors

Cl 100uF elect. 10V

DI TIL209 light emitting diode (green)
D2 TIL209 light emitting diode (red)
D3 OAA47 or similar germanium diode.

TLI magnetic transducer insert (see text)
Sl gravity switch (see text)
BI I-5V-U7 battery

Stripboard 0«4 inch matrix 10 strips x 21 holes; small plastic tube; small ball-
bearing; washer; wide necked screw top jar; Blu-tak or L
required; 18 s.w.g. or 20 s.w.g. soft steel wire (see text); fishing line, weights

See

ok
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lasticine as

J

the magnets, but the insert is
magneticaly stuck to the lid.
Momentarily connect a 1-5 volt
battery to the coil. A loud click
should be heard from the lid. A
small quantity of adhesive may

‘then be used to attach the lid to

the rim of the insert. Do not use
a lot of adhesive as this may
interfere with the efficiency.

Alternatively, remove the
plastic ear insert and the soft
iron diaphragm from a magnetic
type radio or hearing-aid piece,
and attach the magnet and coil
assembly to the inside of the lid.
In this case, there is usually a
central pole-piece, around which
the coil is wound, surrounded by
an outer circular magnet as shown
in Fig. 2b.

GRAVITY SWITCH

The author considered a number
of methods of switching the
circuit on and off, without open-
ing the jar, as it would disturb
the waterproof seal each time.
Magnetic switches operated by

means of the influence of a
magnet through the glass, were
considered, as was a mercury
switch which proved successful
but because the latter are not
readily available, a home-made
gravity switch was devised using
a moving ball-bearing to make
contact.

The construction of the gravity
switch is shown in Fig. 3. A short
piece of plastic tubing, and a
ball-bearing are chosen so that
the ball-bearing is a. loose fit
inside the tube and will easily
roll about. Two small holes are
drilled opposite one another about
3mm from one end of the tube,
and into each hole is inserted a
bent piece of solid copper wire,
so that when the ball-bearing falls
to this end of the tube, it bridges
both pieces of wire and switches
the circuit on.

A check is made to ensure that
the ball-bearing makes and
breaks contact freely when the
tube is tilted. The opposite end of
the tube is then sealed by cement-
ing in place a plastic disc or a

Everyday Electronics, June 1977
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Fig. 2 (a) Illustrating the operation of a transducer.
(b) A small earphone is usually constructed as in the
diagram. For use in the Fish Attractor, the plastic
insert and diaphragm are removed.
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Fig. 4. Component layout on the stripboard, also show-
ing the breaks required on the underside.
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TWO CONTACT WIRES

Fig. 3. Constructlon of the gravity switch. Ensure that
the ball bearing makes and breaks contact freely.

Photograph showing the completed circult as butlt on
a piece of stripboard.




suitably sized washer. This traps
the ball-bearing in the tube and
completes the construction of the
gravity switch.

CONSTRUCTION AND
TESTING

The circuit is built on a piece
of 0-1 inch matrix stripboard size
10 strips by 21 holes. The layout
of the components on the topside
and the breaks to be made along
the copper strips on the under-
side of the stripboard are shown
in Fig. 4. The layout is not critical
and may be changed to suit re-
quirements.

Begin by making the breaks
and then positioning and solder-
ing the resistors, capacitors,
potentiometers and gravity
switch leaving the semiconductors
until last. It is recommended that
a heatshunt be used on the leads
of the semiconductors when these
are being soldered in position
reducing the risk of thermal
damage from the hot soldering
iron.

The magnetic earpiece trans-
ducer is next connected to the
board by means of about 15cm
of thin flexible twin wire, and
the battery conmected by means
of short lengths of wire soldered
to its terminals. If the battery is
not leakproof, it should be
wrapped in several layers of blot-
ting paper.

The circuit can now be tested.
When the stripboard is held with
the component side upwards, the
gravity switch should make con-
tact, the l.e.ds should begin to
flash alternatively, and if the
transducer is placed in contact
with the lid of the jar, it should
produce a sound dependent upon
the setting of VR1 and VR2.

The sound can be varied from
a series of clicks through a low
buzz to a high pitched note, which
varies in sympathy with the flash-
ing of the led.s all of these
sounds appear to attract fish and
the degree of attraction depends
upon the type, age and size of
the fish, among other factors
which allow plenty of room for
experiment.

To install the circuit, use a wide
necked screw top jar. Press a
layer of Bostik-Blu-Tak or
plasticine over the bottom of the
inside of the jar, which must be
clean and dry in order that the
material will stick. It also helps
if both the jar and the material
are slightly warm. Use a quantity
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sufficient to emnsure that the jar
will float upright in water, but
insufficient to cause it to sink
when the circuit components and
lid are added.

Press the circuit board and
battery lightly into the material,
as in the photograph and secure
in place using several strips of
plasticine.

When satisfied that it is in work-
ing order, and the gravity switch
is functioning satisfactorily seal
the lid in place with a thin layer
of Blu-Tak or other non-setting
water-resistant adhesive to act as
a water resistant seal.

Although the kd should be
easily removable for adjustment
of VR1, VR2 and battery chang-
ing, it is best not to open the jar
very frequently as this may re-
quire frequent attention to the
water seal.

WIRE CASE
Prepare a wire case for the jar

as shown in Fig. 5 using soft steel.

wire about 18 s.w.g. or 20 s.w.g.
Suitable wire is often used for
binding parcels or packing cases,
and this is best as it is treated
with a rustresistant coating.
Alternatively thin birdcage wire
can be used, and is obtainable
from some pet stores. Three
fixing-loops are made, equally
around the neck of the jar and
connected to a fourth loop under-
neath.

Now the jar may be used with

Fig. 6a. Using a float and weight to

position the unit.

FIXING RINGS

Fig. 5. Details of the wire cage.

a float and weight as seen in
Fig. 6a, or with a weight only as
in Fig. 6b, as circumstances re-
quire, together with a recovery
line for retrieval.

USING THE ATTRACTOR

When using the attractor with
a weight only, the length of line
between the weight and the
attractor will determine the
distance between the attractor
and the bottom.

The breaking-strain of this line
should be less than that of the
recovery line, so that if the weight
is caught by some underwater
obstacle, a heavy pull in the re-
covery line will snap the thinner
line and allow the jar to float
free.

A useful tip here, is that if a
float is also being used, and the
weight is lost in this way and, if
by some misfortune the recovery
line also comes off, the attractor
can .be recovered by casting im
between the jar and the float.

Remembering too that for posi-
tive sinking in salt water a
heavier weight is needed than for
fresh water, and that by tying a
cloth around the weight the jar
is less liable to be broken.

Good Fishing! i

ADJUST DISTANCE
FROM BOTTOM

Fig. 6b. Positioning the unit using*‘bed”
weight and own buoyancy.
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ZTRONIC SUPPL ES

By Brian Terrell
New products and component
buying for constructional projects.

S FROM this issue | shall be writing

this column now that Mike Kenward
has departed, and will endeavour to
maintain the high standard of the
services of this page that you have been
accustomed to in the past years.

Component Packs

Two packs of components arrived on
my desk last month, for my inspection,
from Home Radio Ltd. One contained
400 resistors with values in the Ei2
range from 4-7 ohms to | megohm, ail
gold band tolerance (5 per cent) with
wattages in the range § to #W. This
pack designated SP22 costs £6 excluding
\I/;A.T,, making the cost per resistor

p.

The other pack, No. Cl2{ contained
many different types of capacitor and
covered an extensive range. There

The contents of the SP22 resistor pack.
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were 30 electrolytics, 22 silver mica,
20 paper/polyester and 32 ceramics,
with values between | - 5pF and 5000uF.
The cost of this is £7 excluding V.A.T,
giving a mean unit price of 7p. These
packs could make an economic start
for those wishing to build uF a stock of
components for project building.

Last Month

In the May '77 issue we published
details for building a Remote Reading
Thermometer which specified the use of
a I0mA d.c. meter. Some readers have
found difficulty in locating a meter of
the type specifiedfused in the proto-
type. Only more expensive types could
be found. We see from advertisements
that ImA types are more readily
available at less cost. These can be used
if fitted with a shunt resistor (R;) the
value of this being determined from
R¢ = 0-1| x meter resistance (ohms).
The minimum wattage required Is
obtained from W = (0-009)? x Rswatts.

Electronic Component Kit

The Denshi electronic constructiort
kits now available from Electroni-Kit
Ltd., (advertising in this issue) are ideal
for those people who want to learn
about electronics but do not wish, or
do not feel competent enough to
handle a soldering iron, component
board, wiring etc. The method employ-
ed in this system is that of plug-in
components encapsulated in trans-
parent plastic boxes which are marked
with component symbol and value.

All kits are accompanied by manuals
which explain technical details of
projects with diagrams and expla-
nations.

The three kits available SR-3A
(100 projects), SR-3ADX (105 projects)
and SR-4ADX (150 projects) also in-
clude basic electrical experiments and
theory such as Ohm's law, ‘resistors in
parallel and series etc.

Transistor Lead Out Indicator

There should be no buyihg problems
encountered when buying components
for the Transistor Lead Out Indicator.
The 3-pole 6-way switch seen in the
ﬁhotograﬁh is most difficult to locate,

ence the Maka switch assembly
specified—these are available from
many component suppliers. Some con-
structors may be lucky enough to find
a suitable type in a Government
surplus store and save themselves some
cash as the Maka switches are costly.

Almost any miniature push-pull out-
put transformer will do for the in-
ductor, if not you have details for a
home-made version which will probably
call for a larger case than that listed.

Sight & Sound Fish Attractor

Only two components out of the
ordinary are called for in the Sight and
Sound Attractor these being the magnetic
transducer insert and the gravity
switch. The first component is dealt

with fully in the text and you have two
alternatives. If you are going to cut
open an earpiece, make sure that it's
the magnetic type as this is the only one
that will work,

Mechanical details are given in the
text for constructing the gravity
switch, Instead a mercury switch can be
used, a suitable type is avaifable from
). Bull (Electrical) Etd,. 7 Park Street,
Croydon, Surrey for a cost of £1:95
including V.A.T. and post and packing.

Remaining Constructional
Projects

Very few components are used in the
remaining two constructional projects
this month and all should be easily
obtainable. With regards the relay in
the Door Chime Inhibitor any type that
will operate from a 9 volt battery and
has two sets of normally open contacts
may be used. Bear in mind that if a type
other than that specified is chosen, the
wiring up on the component board will
probably need adjustment.

Bright Idea

An American invention, known as a
Lightstick, is now available in the U.K.
It provides up to 10 hours of light
without using batteries, flame, sparks
or heat. The light is the result of a
chemical reaction contained in a 125mm
long plastic tube, activated by bending
the tube.

It provides sufficient light in an
average sized room for reading, tele-
ghoning, repairs, etc, and can also

e used with complete safety in
potentially dangerous environments
where petrof and gas are about.

The light produced can be seen a
mile away; it is unaffected by adverse
weather conditions and works under-
water.

Generally available in the shops
later this year priced at £1.95 per
pack of three, but at present only
available from Tye Security Ltd.,
Dolphin Road North, Sunbury-on-

Thames, Middlesex.

‘-,“ + .h‘ )

A motorist puttlng a Lightstick to
good use,
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“ding-dong” no matter how the
button is pressed. Further press-
ing will give no results until
about 20 seconds have elapsed
and this time delay may be easily
varied to suit individual require-
ments.

THE CIRCUIT

The circuit is shown in Fig. 1
and is seen to be hardly “elec-
tronic” at all, in the sense that
there are no active components.
It consists of a general-purpose
relay, which is an electro-
mechanical component, a resistor
of about 10 kilohms and an
electrolytic capacitor of about
1,000 microfarads. Details of the
relay are given later.

On pressing the bell-push, and
thus closing the circuit, the relay

DECAYING
CONTROL
VOLTAGE

On depressing the bell-push the chimes start to sound but
further chime actlon is prevented by the electromechanical
switch becoming open circuit. It is kept In this state by the derived
controf voltage. Further action of the -bell-push has no effect.

After a while (about 20 seconds in the prototype) the control
voltage decays to a level such that the switch is once again closed
(rest position). This process is repeated next time the bell-push is
operated. '

DOOR
CHIMES

ne "ding dong” from your chime however many
bell-push is operated during a preset period

is energised and the capacitor
begins to charge up from the 9
volt Dbattery. This charging
current falls off as the capacitor
charges and, typically, takes about
one second for the relay to drop
out into its original state.

The relay switches the chimes
via RLA2, one set of normally-
open contacts, which remain
closed just long enough to give
the initial ding-dong. If this time
is too short or too long, a different
value of electrolytic capacitor can
be tried, or a different relay used.
A higher value of capacitor will
give a long ‘ding————dong’,
while a smaller value will have
a shortening effect.

CHARGE AND DISCHARGE
TIME

Further operation of the bell-
push will fail to work the chimes
because the capacitor will be left
in a charged state and cannot be
charged further and so will not
allow sufficient current to flow to
energise the relay. Under such
conditions the capacitor would
take a long time to discharge
sufficiently to render the circuit
operational again and so a
resistor of 10 kilohms is placed
across it. This allows the

P
FOR

ESTIMATED COST
OF COMPONENTS x
excluding VAT.

£2.50
excluding case

7
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Fig. |. The complete circuit diagram of the Door Chime Inhibitor.

capacitor to discharge through the
resistor in about 20 seconds.

If it is required to shorten or
lengthen this time, a lower or
higher value resistor could be
used, but a more flexible arrange-
ment is to use a small preset
variable resistor of about 100
kilohms which can be adjusted to
give the desired time factor.

Another feature of the circuit
is that even a very short press of
the bell-push will give a full ding
dong. This is because a second
set of normally-open contacts
(RLA1) on the relay short cir-
cuits the bell-push while the relay
is energised.

OPERATION OF RELAY

Constructors who have not pre-
viously used relays may find a
brief description of their action
helpful. A small current flows
through a coil consisting of many
turns of fine copper wire. This
coil is wound around a soft-iron
core so that as the current flows
it becomes energised and behaves
as a magnet. Near the coil is an
armature which is attracted to it
by the magnetic field and in
moving is caused to make or
break various contacts which may
be used to switch circuits on or
off.

When the current is turned off,
the magnetic field collapses and
due to spring action the armature

Everyday Electronics, June 1977

moves away to its original posi-
tion, thus rendering  the relay
static again.

The simplest relays have only
one normally-open or - one
normally-closed set of contacts.
Normally-open contacts will
switch a circuit on when the relay
coil carries current; normally-
closed contacts will switch it off.
Relays frequently have change-~
over contacts, which are a com-
bination of normally-open and
normally-closed contacts.

CHOICE OF RELAY

The relay to be used for this
project should not have a coil
which demands a high voltage for
operation. Some ‘surplus’ or
cheap relays have 24V coils and,

although they may very well work
on less than this, they are unlikely
to operate reliably from a 9V
supply as specified here.

Some 12V relays may prove to
be suitable, but reliable operation
is essential and they must be
checked by connecting their coils
to batteries, taking care to avoid:
touching the bare connections
with the hands. The rapid col-
lapse of the magnetic field causes
a high induced e.m.f. which can,
on occasions, deliver an un-
pleasant shock!

The relay chosen for the proto-
type was a Doram type No 348-
908, which has a coil resistance of
185 ohms; coils with resistances of
much less than this are unsuit-
able. This relay operates reliably
from about 6V upwards.

Resistor
R1  10kQ W carbon 4 10%

Capacitor
C1  1000ufF 10V elect.

Miscellaneous

Doram 348-908)
I 9V type PP3

( Components-£23= X

RLA 9V 185 ohm relay with at least two sets of normally open contacts

Plain matrix board 0. | inch pitch size 36 x 21 holes; p.c.b. type base to suit
k RLAI; Veropins; case to suit; battery clip to suit Bl ; connecting wire; solder.

See

otk
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Fig. 2. The layout of the components on the topside of the plain matrix board and

the interconnections on the underside.

The relay to be used must be
fitted with two sets of normally-
open contacts. The 348-908 has
two pairs of changeover contacts
which, of course, may be used as
normally-open contacts. If a relay
is fitted with too many unused
contacts, the mechanical com-
plexity may render it slow and
perhaps unreliable. The resource-
ful constructor may take such a
relay to pieces and remove any
unwanted contacts.

It was decided to power the
prototype from a small 9 volt
battery mounted on the circuit
panel itself. Although a battery
clip is shown in the diagram, the
connections could be soldered
directly to the terminals since
battery life will be quite long. It
is possible to draw the power
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from the batteries of the door
chimes themselves, if they are
battery operated, but if they are
run from a transformer then the
trouble of providing rectification

g W

/

and smoothing would not be
worthwhile. ;

CONSTRUCTION

The layout of the project is non-
critical, as the drawings of the
prototype will reveal. Layout
details and wiring will depend
largely on the type of relay used.

When wiring up, however, be
sure to observe the polarity of the
electrolytic capacitor (the positive
end is marked -+ or will be
colour coded; the negative end is
connected direct to the metal
casing). The capacitor should -
have a working voltage in excess’
of 9V and, although small 15V
types are available (and suitable),
a 25V one was used in the proto-
type because it happened to be-
handy.

The battery itself was secured
to the matrix board by the simple
but effective method of using two
loops of wire to secure it in place.

The unit should be housed in
some kind of small box, prefer-
ably of wood. If a metal box is
used, take care not to short cir-
cuit any of the wiring.

CHECKING THE UNIT

Basic  operation may be
checked, without connecting the
unit to the chimes, by listening to’
the clicking of the relay. Final
checking, to ensure that it is
working as desired, will be made
by temporarily connecting it to
the chimes. To do this, the two
bell-push wires should be broken
at some convenient point. The
broken ends still leading to the
bell-push are then connected to
the points marked X-X in the cir-
cuit diagram (i.e. to RLA1l con-
tacts) and the ends of the wires
leading to the chimes are con-
nected to the points Y-Y (i.e. to
RLA2 contacts). hrig

Concerning Doing It Digitally Part 6, there is
an error in Fig. 6.5 which gives details of a
tape reader. The 'post” between the ones
marked ‘‘recorded” and ‘'B" should read 0OV

TAKE

Units'"

and not +6V as printed. The diagram in
Fig. 7a is correct.

With reference to the Info. Chart presented
free with the March '77 issue, there is a mistake
in the capacitor colour code table. The “'Tens/
column
Ceramics” should read the same as the ‘‘Tens/
Units” column under “Tantalum Capacitors".

under *'C280 Series and
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Physics
1s FUN!

By DERRICK DAINES

Pitch and Volume

THE pitch of a note is entirely
dependent upon the number of
pressure waves reaching the ear in any
small unit of time. This is termed its
frequency, in the past expressed as
c.p.s. (cycles per second) but nowadays
in hertz (contracted to Hz.) The terms
are synonymous. The humming top is
a familiar example but observers
sometimes think that the sound is
getting louder when in fact it is
getting higher. They are not to be
scorned for this since the human ear
is not too good at the differentiation at
the extremes of the hearing range,
generally given as about 50Hz to about
15,000Hz.

Readers with access to a variable
tone generator can conduct a series of
experiments on the acuity of their
friends' hearing, but start with the
generator giving a note outside the
range of human hearing and ask them
to raise a hand when they hear it and
not vice-versa, as sometimes a zealous
participant will insist that he can still
hear the sound long after it has been
switched offl It goes without saying
that the speaker system used must be
able to generate these very high
frequencies.

A reasonable substitute to a tone
generator is afforded by a paint-
stirring paddle in an electric drill that
is fitted with a variable-speed control
see Fig. |. The drill is mounted in a
frame and a springy flap of metal is
arranged so that the paddle blades
strike it. If the drill is run at full speed

Fig. I. A note is produced when a paint
stirring paddle is struck against a
springy flap of metal.

the metal flap acting like a sounding
board will give off a note which is the
product of the motor speed and the
number of paddle blades. Slowing the
drill will lower the tone, lower and
lower, until the individual beats will
be discernible.

Cardboard Discs

A toy suitable for children to play
with is made out of four discs of
tough card, see Fig. 2. Cut them all
the same size with a radius of about
10 to 12cm and pierce the centres with
a knitting needle. Now round the
circumference of the first disc mark
out 12 teeth equidistant. The others
have 24, 36 and 48 teeth respectively.
Mount them on the knitting needle
with a slice of cork between each,
secured with a dab of glue. The whole

Fig. 2. If a card is held against all four
discs, a chord Is heard when the
knitting needle is rotated.

arrangement may be spun by a small
electric drill, driven by a clockwork
motor, or by some domestic appliance
such as a food mixer.

A strip of postcard applied to each
disc in turn will produce four different
notes, while if a wider strip of card is
allowed to touch all four at once a
pleasant chord is sounded. In fact, if
we call the lowest notes the funda-
mental, the others are the 2nd, 3rd and
4th harmonics respectively. Incidentally,
this tone-wheel system is the founda-
tion of the Hammond organ sound.

In our cardboard toy all the discs
sound at roughly the same volume or
amplitude. Were we to make a sound
generator with a fundamental note and
(say) all of the next 16 harmonics at
equal volume, the result might not be
all that pleasant since some harmonics
are not harmonious to the ear.

However, it is axiomatic that every
musical instrument sounds some har-
monics louder than others and that as
a general rule the higher harmonics
are softer than the lower. It is the
blending of the various harmonics that
gives each ‘instrument much of its
timbre or quality of sound.

YES, I DID. 1 CAN START
AND RUN THE TRAIN AT AN
EXCEPTIONALLY LOW SPEED.

PID YOU CONSTRUCT THE
MOPDEL RAILWAY CONTROLLER?

IS RUNNING
40 MINS.
LATE.
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HIS MONTH we continue with

more projects illustrating the

uses to which digital circuits can
be put.

DIGITAL DICE

A digital dice can be used in-
stead of an ordinary cubical dice
when playing many kinds of
games—it is absolutely cheat-
proof! ]

The dice uses a 7493 counter
driven by a clock working at
several hundred (or even thou-
sand) hertz. The circuit is shown
in Fig. 9.1.

The counter starts at zero
(0000) but when it gets to six
(0110) the two outputs B and C
both go high. These outputs are
fed to a NaND gate, the output of
which immediately goes low. This
signal is then inverted by another
NAND gate giving a high which
resets the counter to zero.

The reset acts immediately the
counter gets to six so the actual
sequence of counting is: 0-1-2-34-
5-0-1-2-3-4-5-0 ... and so on.

1C1=n00

ICla

CLOCK

ov
- O
SWITCH A

C@
®
’ 000
By O. N. Bishop

Use a slow clock to check that
this really happens, but in actual
use a fast clock is necessary so
that it is impossible for anyone
watching to see what number the
counter has reached.

To stop the clock the switch is
closed, thus preventing pulses
reaching the counter and freezing
it at what ever state it was in.
If all lamps are at zero this
should be counted as six, the
other numbers being indicated by
their binary equivalents.

Of course this is a very simple
form of dice yet it is cheat-proof
because nobody can possibly
know exactly when to press the
switch to score any particular
number. Also the counter is
operating regularly so there is
no bias towards any one number
ac there would be with a “loaded”
dice.

It is also possible to design
circuits which will count from
one to six (instead of 0 to 5)
and will also display the result
on a set of seven lamps arranged
like the face of an ordinary dice.

LAMPS

INPUT A

IC2
7493

i

Fig. 9.1. Circuit diagram of a simple digital dice. The throw of the
.dice is indicated on the lamps when the switch is closed.
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Fig. 9.2. Layout of the components for the digital dice on the experimental board.

Such circuits are more complex
and the seven lamps add to the
expense. Several circuits have
been published in this magazine
so you could try making up one
of these for yourself or better
still try designing one.

The layout for the Digital Dice
excluding the clock is shown in
Fig. 9.2. The clock can be con-
structed around the third i.c
socket if it has not been made
permanent.

WHO WAS FIRST?

The circuit shown in Fig. 9.3.
indicates which of two events

happened first—even if one was
only a millionth of a second be-
fore the other. Logic cirouits act
quickly!

The two “events” are the open-
ing of switch A and switch B.

It can be seen that the two
switches are connected to two
bistables via NaND gates. Each
bistable is connected to a lamp
to show which switch was opened
first.

The circuit is first reset by
closing both switches and taking
the reset line low. Since a low
input on either of the inputs to
a NAND gate causes the output to
go high, this forces the outputs

of gates ICla, IC1b and IC2d to
go high. Both inputs to gates IC2a
and IC2c will be high causing
the outputs of these gates to go
low and the lamps to be off. Pro-
viding the switches A and B are
still closed, the circuit will stay
in this state when the reset line
is released.

Now supposing switch A is re-
leased. Both inputs to ICla will
be high so pin 6 will go low thus
setting the bistable in its other
state—pin 11 high (lamp on) and
pin 8 low. Since pin 8 is low,
gate IC1b is effectively closed—
operating switch B can have no
effect on the output of the gate.
Thus A has blocked the action
of B.

Exactly the reverse situation
occurs if button B is released
before A.

The circuit can be used when
playing “snap” or some similar
game to decide “who was first”!

A pair -of lightoperated
switches can be attached to the
circuit to see which of two model
racing cars wins a race. These
go high in the dark so will give
a brief high pulse as a car passes
between the lamp and the photo-
cell. A phototransistor circuit is
required. because of its fast res-
ponse.

The layout on the experimental
board is shown in Fig. 94. The
switches used are those con-
structed on the “keyboard” in an
earlier part of this series.

A set-up for a race track is
shown in Fig. 9.5.

O
SWITCH A

O
SWITCH B

ov

IC1,IC2 =400

Fig. 9.3. Circult diagram of the “Who Was First” unit.
Switches A and B are normally closed. The lamp will indicate

which switch was opened first.
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Fig. 9.4. Layout of the components on the experimental
board for the “Who Was First” circuit. The switches used

are those on the keyboard described earlier in the series.
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LIGHT OPERATED
SWITCH

TO CIRCUIT
BOARD

Fig. 9.5. By connecting light operated switches to the “Who

Was First” circuit and placing them as shown, the first car past

the lamp can be indicated.

FLIP OR FLOP

The game “flip or flop” is just
about as -difficult to play as
noughts and crosses and is like
that game in that after playing
it a few times one never loses—
except by making a mistake!

The game is based on the 7472
flip flop. This i.c. has only one
flip flop inside it as compared
with two in the 7473 but it is
cheaper. The flip flop has three
each J and K inputs, also a clear
which sets the Q output low and

a preset which sets it high. These
act independently of the state of
the clock pulse.

The i.c. is shown connected up
in Fig. 9.6. To play the gaime
start with all the J and K inputs
low (to ground) and ground the
clear input for a moment so that
Q goes low and the lamp is out.

The two or more players play
in turn. At each turn a player
must change any two of the in-
puts. If, after he has done this,
he thinks that the lamp will
change state when the clock in-
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Fig. 9.6. Layout of the wiring on the experimental board for

the “Flip Or Flop™ game.
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put is taken low he may ground
the clock input. If the lamp
changes he wins a point if it does
not then his opponent has the
point. If the player does not wish
to ground the clock line the turn
passes to the next player and no
points are scored. The winner of
the game is the first to score 20
points.

This is not a difficult circuit to
build permanently. Some varia-
tions could also be incorporated.
For instance, playing blind: In-
stead of using toggle switches
where it is easy to tell the state
of each input just by looking at
the switch, use push-on, push-off
switches. This makes the game
almost one of chance.

One could also play against
the clock. Instead of having a
clock button to ground the clock
input when a player thinks he
can change the state of a lamp,
this version has a slow clock
with a period of about 0:2
seconds. The player who is in the
middle of his turn or the player
who has just completed his turn
when the lamp changes scores a
point.

In this version one has the
additional feature of trying to
get the inputs to the right state
at the right time. One could wire
an extra lamp to show the state
of the lamp or one could just
leave the players in the dark!

EGG TIMER AND
PHONE TIMER

The device to be described will
time short periods and light a
lamp or sound an alarm when
the period is complete. There are
lots of uses for this sort of device
in the home.

The circuit uses a clock
operating at about 0-2Hz, the
output of which is connected to
a 7493 counter. This will register
one count every five seconds so
will reach the full capacity of
the counter in 75 (5 times 15)
seconds. This may not be long
enough for some applications but
the period can be extended in
several ways. The count can be
passed first through a flip flop
which will double the period, or
through two flip flops which will
extend the period.to 300 seconds
or five minutes (long enough for
an egg timer).

The circuit with just the 7493
is shown in Fig. 9.7. and with
the two extra flip flops in Fig.
9.8.
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o L Digital-Dice Flip or Flop
£ 7400 7472
CLOCK n_ 7493 Push-to-make, push-to-break (8 off)
TSHEES T Clock circuit
Push-to-make switch Timers
ER Clock: 7473 Alarm Unit: Rotary
8 Who Was First? 7493 switch |-pole 5-way
= 7400 (2 off) 7400
k Keyboard switches (2 off) 7440 j
RESET -
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Fig. 9.7. A simple timer using a slow clock and a
counter.
Ui 4
2 13 7493
b 0
JJ 7473 12 [—
]
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L . u93
F -
RESET
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ov
. i L2,
Fig. 9.8. The period of the counter may be extended A
placing two flip flops between the clock and the 7493. o &

The time is up when all the
outputs of the 7493 go high. If
all outputs are fed to a four-input
NAND gate the output will stay
high for five minutes then go
low. This can be used to drive a
lamp or alarm.

If the counter keeps going
even after the alarm has gone
off then the alarm will cease at
the next count. To overcome this,
the output of the NaND gate could

CLOCK
T=5Secs.

Fig. 9.10. Four two input and one four input NAND gates
can be used to give timing periods of one to five minutes as
selected by a rotary switch.

be fed to a bistable which feeds
the alarm. This will then con-
tinue sounding even when the
counter has gone back to zero.
The alarm can be made to

sound after shorter periods than

the fuu capacity of the counter.

7493

|G S

a=ms] POWER
SWITCH I ]
cLock LOUDSPEAKER
200 H2 UNIT

Fig. 9.9. The building blocks of a complete timer. The outputs of the 7493 can be
connected to any type of NAND gate and the output of the NAND gate can be con-
nected to the bistable, the lamp or the loudspeaker alarm.
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This can be achieved by using
only some of the outputs of the
7493 fed into a NanNp gate. For
instance if the A and B outputs
are fed into a two-input NaND
gate then the alarm will sound
after 60 seconds.

Thus the timer may be wired
up in several ways and Fig. 9.9.
shows the complete system. Parts
of this may be left out depend-
ing on the application required.

Several NaND gates can be
wired up if desired to give the
option of different timing periods.
The outputs of the gates can be
taken to a rotary switch as shown
in Fig. 9.10. so that the switch
selects the period.

As can be seen this is the sort
of circuit which can be tailor
made to specific requirements. It
is best to set it up on the cir-
cuit board, play around with it
until the desired results are
achieved (learning a lot about
logic in the process) and then
build up the circuit permanently.

To be continued
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N ANCIENT China, it is said,

patients paid their doctors only
when they were healthy. It must
have given the doctors a great
incentive to cure diseases quickly!
But it must also have raised a few
problems. What is health? Until
you know, it becomes hard to
diagnose a disease.

It’s the same with circuitry.
Unless you know how a circuit
should work, you are unlikely to
be much good at diagnosing
faults. It may seem a tall order
to expect everybody to know how
every circuit works, in detail, just
so that he can do a bit of fault-
finding.

Fortunately it isn’t necessary to
know anything like as much as
the chap. who designs circuits. If
he is a competent designer, then
he gets his component values
right in the first place. The fault-
finder only needs to know enough
to see where things have gone
wrong. Another fortunate circum-
stance is that the same types of
circuit tend to repeat themselves
over and over again, in slightly
modified forms. Once you've got
the hang of them fault-finding
becomes easy.

DEDUCTIONS

Knowledge of the d.c. voltages
to be expected in a working cir-
cuit is invaluable. If a particular
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PART TWO

month saw the introduction to

fault finding, we continue by looking at
one-transistor amplifiers.

voltage is wrong, some component
or device associated with it is
faulty. But how do you know what
the circuit voltages should be? It’s
much easier to make intelligent
deductions than you might think,
because everybody, even the
beginner with only a knowledge
of Ohm’s law and a general idea
of how a transistor works has
enough knowledge to do so.

We'll begin by looking at a
simple single-stage transistor
amplifier (Fig. 2.1a). This is
an a.c. amplifier, as you can see
by the input and output capaci-
tors, put there to block d.c. Sup-
pose you have traced a fault to
this stage (by the signal-tracing
methods mentioned in the last
article), how can you identify the
precise cause of trouble? D.c.
voltage checks are normally used
by repair men to do this. So what
should the voltages be in a work-
ing amplifier of this type?

To work, the transistor must be
turned on. This means that base
current must flow in R1 and col-
lector current in R2. In both
cases the flow is down from the
positive line (marked Voo on
many diagrams, or with the actual
voltage).

The current flow in the two
resistances produces  voltage
drops, and we can say, just by
noting these, various useful
things. First, the collector must

-base-emitter

be more positive than the base,
because there is a drop across
R1 which goes from collector to
base. Secondly, the collector must
be less positive than the V¢ line,
because of the drop in R2.

+ Voo

R2

Ri
. \+
b
—f >
“ R~

ov

o=
Fig. 2.1a. Single stage transistor
a.c. amplifier.

A third, perhaps less obvious
fact .can also be deduced. Where
does the base current go after
entering the transistor? It can
only flow to the negative terminal
of the battery. In doing so it must
set up a voltage drop across the
junction of the
transistor, making the base more
positive than the emitter.

Even without knowing anything
about the actual sizes of these
voltages, you can still begin to
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fault-find with your voltmeter. If,
on measurement, it turns out that
the collector is less positive than
the base, not more, as it should
be, then there’s obviously some-
thing amiss. (We'll discuss what
it might be later.)

EARTH

However, it is much better to
get some idea of what the voltage
should be. Before looking into
that, let’s just get one or two
general points straight. First, in
transistor ‘circuits it is usual to
quote voltages with respect to the
common side of the power supply.
In npn crcuits like this, the
common Side is normally the
negative battery line, and is
normally drawn at the bottom of
the diagram. (In pnp circuits all
the voltages and current flows are
reversed, but the principles are
the same.)

To measure a voltage in this
npn circuit you connect the
negative terminal of the volt-
meter to the negative battery
connection and the positive volt-
meter terminal to whatever point
in the circuit you are interested
in. By the way, the ‘“common” side
of the circuit is often referred to
as the “earthy” or ‘“grounded”
side. British technicians just call
it “earth” (whether it is really
connected to the earth or not.)
This is a convenient short way of
talking abcut it which I'll use
from now on.

TRANSISTOR VOLTAGES

Where were we? Oh, yes, the
voltages. The base-emitter voltage
of a working silicon transistor is
usually in the range 0:5 to 0-9V
(at room temperature). The
lower voltages are found when
the transistor is passing only a
small current. To a
approximation, it's reasonable to
say that the base-emitter volt-
age is 0:7V, and I'll do so from
now on. (For germanium transis-
tors a typical voltage is 0-25V,
but the variation is much greater
than for silicon, and it could be
as low as 0:1V for a small audio
transistor.)

The only other voltage of
interest is the collector voltage.
There is no way of estimating it
unless you know the d.c. current
amplification factor (hpg) of the
transistor.

In general, the circuit designer
chooses resistances which set the
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rough.

collector voltage to about half the
supply voltage, but variations may
be quite large. The collector volt-
age is about half the supply volt-
age when Rl is hpg times R2.
Thus if Voo = 6V, R2 = 1k} and
hee = 100, the collector voltage
will be about 3V if R1 = 100kQ.

Usually, in practice, hpg is not
known precisely. Transistor
makers give it only between cer-
tain limits (e.g. 100 to 300) and
designers use average values.
Since an individual transistor may
have an hpg which differs quite
significantly from the average, the
collector voltage may deviate
significantly from what is
expected. Fortunately there is a
certain degree of d.c. negative
feedback in the circuit which
helps to reduce the effects of hpg
variations, but it can’t eliminate
them. (The same applies to Fig.
2.1b, where the emitter voltage
is ° about half V¢ when
R1 = hgz X R2.)

A short way of referring to the
d.c. voltages between the various
electrodes of a transistor is to
write Ve for base-emitter volt-
age, Vgop for collector-base volt-
age, Vge: for collector-emitter
voltage. If in Fig. 21a,
Vee = 0-2V instead of the
expected 0-7V you know either
that you are hot on the trail of

the -fault or that something has

gone wrong with the measure-
ment! I’ll deal with measurement
errors (caused by using an un-
suitable voltmeter) later.

SHORT

A common fault in transistors
is an internal ‘“short” between
base and emitter. Often this not a
complete short but has enough
resistance to drop a small voltage.
This could explain the 0-2V.
Before unsoldering the transistor,
however, ask yourself what the
left-hand terminal of C1 is joined
to. It’s just dangling in the air
in Fig. 2.1a, of course, but in a
real circuit it must be connected
to something.

If C1 has an internal short (or
“leak” this could affect Vpg. For
example, if C1 (left hand) were
connected to earth via a low value
resistance such as a 5 kilohm
volume control, then an internal
short could allow d.c. to flow in
the Sk volume control, robbing a
transistor of base current and
pulling down the base voltage, A
quick test checks this. Measure
the voltage at C1 (left hand). If

it's not zero, Cl is leaky.

In other circuits C1 (l.h.) is
connected, not to an earthed
resistance but to the collector of
a previous stage. In this case the
L.h. side of Cl should be at a
voltage above earth. A leaky Cl1
then allows current to flow from
the previous stage collector TR1
base. This augments the a.c. base
current and turns on TR1 harder,
pulling down V¢g, and perhaps
to such a low value that TR1 can
no longer work properly. (With
this fault, Vg is raised slightly,
but not necessarily enough to
detect with a meter, unless you
have already measured it before
the fault developed and noted
exactly what it should be.

+Vee

ov
Oo—

Fig. 2.1b. Emitter follower stage,
Note that the transistor *‘load’
is R2.

In the circuit shown in Fig. 2.1b
the transistor “load” R2 is in the
emitter connection. This “emitter
follower” stage has an a.c. output
voltage slightly less than the
a.c. input voltage. Since the col-
lector and base currents flow in
R2, the emitter voltage is raised
above earth voltage. If Rl is hypg
times R2, the emitter voltage is
about half V¢c. The base must be
the usual 0-7V more positive than
the emitter, making the base-earth
voltage that much more positive
than the emitter-earth voltage.

POTENTIAL DIVIDE BIAS

The simple circuit of Fig. 2.1c
uses what is often called “poten-
tial divider bias”. Here R1 and R2,
which are connected across the
battery, pass a current much
greater than the base current of
TR1. As a result, the flow of base
current in R1l, being so much
smaller, makes little difference to
the voltage drop in R1l. Thus
the drop in R1l, and therefore
the base voltage, is nearly
independent of base current.
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If R1 = R2, the base voltage
(base to earth, that is), is half
Voc. Iff R1 is three times R2, then
three-quarters of Voo is dropped
in Rl leaving one quarter across
R2 and so the base voltage is
Veo/4. In a word, R1 and R2 form
a potential divider which applies
a certain fraction of Vs to the
base.

Suppose V¢ is 12V and R1 =
3 X R2 then the base-earth volt-
age is 12/4 = 3V. The emitter
voltage is about 0:7V less, i.e.
2-3V. This 2-3V is across R4 and
the emitter current Iy must there-
fore be 2:3V/R4. If R4 = 1kQ, I¢
=2-3mA. The collector current is
virtually the same, so if R3 is 2
kilohms it drops 4-6V and the col-
lector voltage must be about 7-4V.
So if you know the resistances, the
supply voltage (Vgg) and Vg you
can make a fair estimate of all
the circuit voltages. Not a 100 per
cent accurate estimate, of course,
but quite good enough to be of
use in fault finding.

If the collector voltage is
measured as 4V, for example, this
should strike you as much too
low. Is a leaky C1 feeding current
to the base from the collector of
the previous stage? Is C2 leaky
and by-passing R4 to d.c.? Has a
resistor changed value, or the
transistor developed a fault?
Checking all the expected volt-
ages in the circuit should help to
limit the possibilities.

+Vee

f1av
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O~

Fig. 2.1c. in this circuit “‘potential
divider bias" is used, as explained
in the text.

OVERLOADING PROBLEMS

Incidentally, there is one quite
common fault which can throw
out.all the circuit voltages even
though every component in the
circuit is perfect. This fault is
“overloading” of the transistor by
very strong signals. Quite often,
the signals get there by accident.
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For example, an audio amplifier
may, because of accidental
coupling between output and
input, burst into radio frequency
oscillation. You hear nothing
(except perhaps a loud hiss) in
the speaker, but the strong
oscillations upset the voltages
(and may easily wreck the
transistors).

SHUNTS

A small piece of auxiliary
equipment takes care of the prob-
lem, temporarily. It is a genuine
bit of test gear in its own right,
though not often referred to in
the textbooks. It’s just a capacitor,
of 100nF (0-1xF) or more,
fitted with flexible leads which
terminate in crocodile clips. One
lead is clipped to earth. The other
is attached to points in the circuit
where the unwanted oscillations
may be present—say the collectors
or bases of transistors.

The impedance of 100nF to
radio frequencies is low, usually
low enough to short the r.f. to
earth and so stop the oscillation.
The transistor voltages should
then return to normal, if the

transistors have not been
damaged.
In some circuits, especially

radio receivers, the mere act of
connecting a voltmeter to a point
in the signal path may cause
oscillation, and in such circuits it
is a wise precaution to connect
the “shunt capacitor” (I'll call it
that in future) before starting to
test.

In audio circuits, connecting a
meter to a sensitive amplifier may
accidentally introduce strong
“hum” which upsets the d.c. con-
ditions. To bypass the hum (which
is at the mains frequency, a low
frequency) a large shunt capaci-
tance is required. Whereas the
100nF can with advantage be a
metallised foil type, its larger
hum-shorting brother will
probably have to be an electro-
lytic, because in large capaci-
tances these are so much cheaper.

In this case, remember to get the
polarity right. And, in both cases,
make sure that the working volt-
age is at least as high as Vgo. A
reasonable “hum shunt” would be
10xF, 64V working. This will suit
most circuits.

In theory, 10xF should perform
equally efficiently both as a hum
shunt and an oscillation stopper.
However, theory is misleading.
The impedance of electrolytic
capacitors does not go on falling
as the frequency is increased, as it
should, but starts to rise again
somewhere above the audio
range. So at, say, 10MHz, - your
10uF electrolytic may have a
much higher impedance than
your 100nF metallised foil, and
be less effective as a shunt to h.f.
signals.

If you have an assortment of
capacitors, and two double ended
croc-clip leads, you can, of course,
lash up shunt capacitors as the
occasion arises, and try out
different ones on the spot.

CIRCUITRY
To return to our circuitry.
We've now looked at some

common types of single-stage
amplifier, and indicated the cir-
cuit voltages, or at least how to
estimate them. Practical transistor
circuits seldom fall neatly into
one of these categories. Designers
modify them or use combinations
of them to suit their purposes.
For example, a designer may
put a resistance in the emitter
lead of Fig. 2.1a. This has the
effect of increasing the input
impedance and reducing distor-
tion at the expense of gain. The
circuit is then a sort of hybrid
between Figs. 2.1a and 2.1b. Then
again, two or more transistors
may be direct-coupled, with the
collector of one stage connected
directly to the base of the next.
This is a common arrangement
in audio power amplifiers. We'll
look at omne of these multi-
transistor combinations later.
To be continued

Ask yourself what the left-hand terminal
of Cl is joined to.
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The circuit of the Transistor Lead Out Indicator is an oscillator
made complete by the insertion of a transistor (the one under
test). Being a 3-lead device, the transistor can be connected in
circuit in six different ways. This is accomplished by means of
the multi-position switch. For only one position of the switch
does the device oscillate and produce an audible tone in the
loudspeaker. (Some transistors may produce a tone when ¢ and
e are transposed, but with less intensity.)
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Fig. |. Circuit diagram of the Transistor Lead Out Indicator.

produced. Some transistors gave
a stronger output than others,
but in all cases the tome was
clearly audible.

Resistor R1 provides base bias
for the tramsistor under test,
while the positive feedback path
is through C1; C3 couples the
output to the loudspeaker. It is
important that the ground con-
nection of the loudspeaker be
brought to the supply side of S2:
this ensures that the negative
terminal of electrolytic capacitor
C3 is correctly connected what-
ever the position of S2. When
S2 is in the pnp position the loud-
speaker ground connection is
made through the dry cell.
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The frequency at which the
unit oscillates is governed by C2
and the inductance of L1, but
it is also affected by Cl. It was
found that the frequency varied
with different transistors—some
transistors in fact oscillated at
near supersonic frequencies. The
unit had therefore to be de-
signed to oscillate at as low a
frequency as feasible, and the
values quoted for C1 and C2 were
found to be the most suitable
for the coil used in the prototype.

INDUCTOR

This coil in the prototype was
a miniature push-pull output

transformer filched from an un-
serviceable transistor radio.
Various types from the spares
box were tried and all worked
with varying degrees of efficiency.
Only the primary (i.e. the wind-
ing with three connections) is
used. The two leads from the
other winding may be used to
anchor the transformer in place,
but must be electrically isolated
from the rest of the circuit.

‘A home-constructed coil was
also tried, with excellent results.
For those who may be interested
a suitable coil can be made by
pile-winding 600 turns of 30 to
40 s.w.g. enamelled copper wire
on to a piece of 9mm (3in.) fer-
rite rod about 70mm long. A
centre-tap must be drawn out at
300 turns, see Fig. 2.

Switch S1 used on the proto-
type was a rotary 3-pole 6-way
type. It may be difficult to obtain
a ready-made switch of this
specification but one can very
easily be assembled from ‘“Maka-
Switch” parts by using two 2-
pole 6-way wafers, one of the
poles being surplus.

The switching circuit is shown
in Fig. 3 and is drawn using two
2-pole 6-way wafers as men-
tioned above. This looks rather
complicated mainly because of
the cross-connections involved;
constructors may find it easier
to make up the connections by
following the switch position
table.

Socket SK1 is a miniature 2-5
or 3-5mm jack socket with built-
in switch, and provides the conti-
nuity testing function of the unit.
A pair of prods are connected
to a suitable jack plug, see Fig.
3: when this is inserted into the
socket the built-in switch inter-
rupts the supply, which is only
restored when a short<circuit is
presented to the prod ends.

Readers will notice that no on/
off switch has been incorporated
in the design. There is no need
for one because the supply is
always interrupted when there
is no transistor in the test termi-
nals and when the jack plug is
inserted in its socket (provided,
of course, the prods are not
shorted!).

CONSTRUCTION

The prototype was built into
a wooden case measuring 180 x
83 x 48mm. The sides were
covered with laminate simulating
wood veneer, and the lid with
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Fig. 2. Construction of the
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alternative coil, which

may be used in place of the push-pull transformer.

Fig. 3. Diagram showing the
stripboard layout, with the
breaks shown on the under-
side. Also shown is the
wiring details for the 2 pole
6 way switches, and the
connectors required on the
front panel.
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L 180 x 83 x 48mm; connecting wire.

P
Components-=S&¥=

See

Resistor
Rl 10k Q W carbon £ 10% Tal
Capacitors
Cl 0:-22ufF plastic or ceramic page 263
Cc2 0- 1 uF plastic or ceramic
@8 SuF 3V elect.
Miscellaneous
S 3-pole 6-way rotary switch (see text)
S2 2-pole 2-way toggle switch
SKi 2:5 or 3-5mm switched jack socket
SK2  three-pin transistor socket
LI miniature push-pull output transformer or home made inductor—
see text
LSI 80 ohm miniature loudspeaker approx. 60mm diameter
Bl }-5V type U7 or similar

Stripboard 0- I5inch matrix 8 strips x {3 holes; Terry clip for BI; knob with
pointer; jack plug to suit SKI; crocodile clips (2 off); case—prototype size

white laminate. All the compo-

nents were mounted on the lid,
as can be seen in Fig. 3 and
photograph. The layout and wir-
ing of the various components is
not critical and constructors may
if they so wish adopt a different
layout.

The dry cell, Bl, is held in
place by a Terry clip, the supply
connections being soldered to the
cell’s terminals. Current consump-
tion when the unit is in use is
in the region of 2 milliamps, and
since use is not continuous it
should be a very long time be-
fore the cell has to be replaced.

The layout of the components
on the stripboard and the breaks
to be made on the underside are
shown in Fig. 3. Begin by mount-
ing the components on the pre-
pared board as shown and then
prepare the lid of the case to
accept S1, S2, SK1 and SK2. The
front panel (lid) can be drilled
with a series of holes imme-
diately above the location of the
loudspeaker cone, or a suitably
sized hole backed with speaker
fret will do.

With all the components in
position wiring up should be car-
ried out according to Fig. 3. The
component board was mounted
on an aluminium bracket and
positioned over the loudspeaker
which was held in place with a
few dabs of Evostik.

The panel lettering was made
with Letraset transfers, which
give a very professional effect.
After lettering the face of the
panel should be coated with a
clear varnish (preferably matt)
to protect it.
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tone is heard, S2 (pnp/npn selec-
tor) is changed over and S1 again
rotated until a signal is heard.
The pointer on the knob of S1
will then indicate the identity of
each of the transistor’s terminals,
and S2 the polarity of the device.

With some transistors the umnit
will - oscillate in two positions of
S1 i.e. with the emitter and col-
lector transposed. In these cases
there is usually a stronger out-
put at the position corresponding
to the correct terminals. In any
case the base terminal will always
be correctly indicated.

To use the unit as an audible
continuity tester a transistor has
to be inserted and the unit
adjusted until a tone is produced.
The jack plug is then put in
place and the tone will then
sound only when the prods are

Photograph showing how the components are mounted on the lid.

USING THE INDICATOR

The indicator is extremely
simple to use. The unknown
transistor is inserted in the tran-
sistor holder and S1 rotated
through its six positions; if no

®o 00000
s 003000
®e 0800
® ¢ 0000 s
¢ e s 00>
e s 08 8

shorted. In practice the presence
of a resistance of a few ohms
between the prods still produces
a tone: there should be no con-
fusion however because the piteh
of the tone changes noticeably.}{
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ALMOST everyone has a love/hate
relationship with their telephone.
Recently the British Post Office made a
gesture that should engender a little
more love. We all know it costs con-
siderably more to place a call through
an operator than to dial it direct. But
until recently this extra charge was
levied even where the subscriber had
only called the operator out of despera-
tion, for instance, because direct
dialling had produced wrong numbers
or dead or crossed lines.

This surely made the Post Office one
of the only firms that penalised custom-
ers for its own mistakes! But now a
concession has been made, and If a
call fails the operator will connect you
at around the cost of dialling direct.

Incidentally, it isn’t an old wives’ tale
that calls fail and the phones always go
wrong in wet weather. It’s fact.
Because our skylines are now largely
clear of telephone lines (think when
you last saw a telephone pole, and it
may surprise you), virtually all our
phone cables run in channels under-
ground. And, quite simply, when it
rains the channels fill up with water,
the wires get wet and circuits short.
It’s as simple as that; but you’d be
surprised how many people don’t
realise it.

Interference Problems

A reader wrote recently asking if
there were any steps one can take to
minimise the interference one gets on
a.m. mains intercoms, i.e. wireless in-
tercoms. Because he was thoughtful
enough to enclose a stamped addressed
envelope, | promptly wrote back, but
with the depressing news that there is
really absolutely nothing one can do.

As we have previously reported the
mains is now horribly cluttered with
audio interference, as generated by
thermostats, fluorescent lights and
worst of all thyristor dimmers. As a
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result a.m. intercoms, which use the
mains as their audio frequency link
between station and station, are
inevitably terribly noise-prone. Things
got so bad in the USA that f.m.
(frequency modulation) rather than
a.m. (amplitude modulation) intercoms
are now available, and at least one
model is now sold in this country.
The cost is high, over £40 a pair.
However, because virtually all mains-
borne interference is a.m. rather than
f.m., they can provide virtually noise-
free communication, just as f.m. radio
reception is virtually immune from
most forms of interference.

Money In Your Pocket

With Post Office rental charges
continually rising, it is opportune to
recall how one can quite legally cut
Post Office costs in a small business
situation by using these instruments.
Consider, for instance, boss in one
room and secretary in another. Ideally
both have a telephone extension, but
the secretary has one of the type which
enables her to receive calls, talk to
boss, and selectively route calls
through. But of course these (the Post
Office call them Plan 107 installations)
cost more to rent than ordinary
extension phones. What you do
instead is have ordinary extension
phones in each room, with the boss’s
phone equipped with the standard
Post Office switch to enable its bell
to be silenced. You also have a pair of
f.m. wireless intercoms, one in each
room. The crucial point, often over-
looked, is that when a telephone
receives an incoming call it can be
temporarily hung up without dis-
connecting that call. So when secretary
receives an incoming call, she simply
says “hold on’, hangs up her phone
and buzzes through and talks to boss
on the wireless intercom to advise him
of the call.

Boss then either picks up his
extension phone or asks secretary to
pick up hers again and deal with the
call. What the secretary must never do
is hang up her phone on an outgoing call
before boss has picked up his, because
this will disconnect it.

At current Post Office prices, you
save £17-60 per year on phone rental
by adopting this simple approach!
All we need now is for an enterprising
British electronics firm to produce a
cheap and reliable f.m. wireless
intercom. (Certain regulations govern
the use of a.c. mains intercoms, and the
Local Electricity Area Board should be
consulted before installing such instru-
ments.—Ed.)

Regulations

Finally, although the Post Office
regulations may seem irksome to
anyone encountering them they are
founded on sound common sense.
For instance, it seems highly irritating
that the Post Office insists on answering
machines being connected by only a
few approved firms who are willing to
observe rigid technical specifications.
One such requirement is that an
automatic gain control must be built
into the answering machine record
circuitry, so that it will ignore any
signal more than 35dB below the
I volt reference level and disconnect
the machine from the telephone line
altogether if this minimum threshold
level is not reached again after 10
seconds.

This, of course, increases the price
of a machine; but is also means that no
low-level conversations, which may
result from crosstalk between un--
related lines, can be recorded. Think
of the number of times that you have
heard faint conversations in the
background to your own call equate
that with the number of times your
own conversations must interfere with
other «calls, and be thankful that
legitimately installed recording mach-
ines won’t be able to record them.

“A computer made Nigel redundant—it
took up all his office space.”
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FOR many amateur gardeners, pre

the watering of plants is a <3
rather sporadic affair, depending FOR <
on luck rather than judgement GUIDANCE ‘%ﬁ;
when they actually are watered. ONLY o Q«\

For optimum results, however, it

i to know h t th

soil i at root level and to a | ESTIMATED COST
OF COMPONENTS

excluding VAT.

reasonable degree of accuracy.

Obviously, some sort of gadget
is needed which can display this
information in a clear and direct
way. A design to do just this was
published in E.E., March 1975. It
used the principle that the mois-

£2.50

ture of the soil is proportional K exdu"ng —e s

to its resistance. Using one tran-
sistor in an emitter follower con-
figuration, a light emitting diode
was made to light up, its bright-
ness being proportional to the
resistance between two probes
inserted into the earth

In theory, this circuit is excel-
lent, and has the advantage of
being cheap and simple Its limita-
tion, however, lies in the use of
a light emitting diode to display
the information. There is not
very much difference between,
say an le.d. which is at 40 per
cent of its potential brightness,
and ome which is at 50 per cent.
The use of a visual method
means that the ambient lighting
can make results seem mislead-
ing; in bright sunlight, the le.d.
might seem to be almost off,
while in subdued lighting, it
might seem quite bright, even
though the current flowing

through the diode in the two
cases was the same.

The author decided to try to
improve the situation and toyed
with the idea of using an am-
meter to display the current flow-
ing, but this idea was abandoned,
mainly because of the high cost
of meters. Instead the following
design was evolved.

The controlling factor is the
resistance of the soil between
two probes, but the indication is
through a loudspeaker, which
emits a loud clicking noise when
a circuit is made between two
probes; the rate of clicking is
dependent on the resistance be-
tween the probes.

CIRCUIT DESCRIPTION

The circuit diagram of the
Soil Moisture Monitor is shown
in Fig. 1. It is in fact a relaxation
oscillator. Its advantages over a
standard multivibrator are that
it only needs one capacitor, and
it can be made to have long off
periods, and short on periods,
thus cutting down on current
consumption.

When the voltage is applied
to the circuit, capacitor C1 begins

to charge up. The base of TRI1,

which is an npn type is almost
at negative supply potential It

begins to get more and more posi-
tive as the capacitor charges up
until it begins to conduct. Tran-
sistor TR2 now begins to charge

X



HOW IT WORKS

] 1 1 | torn

PELEEEETT limoisy

ouTPUT
LOUDSPEAKER

SOIL “RESISTOR”

The Soil Moisture Monitor consists of an oscillator with a
component missing—a resistor. This resistor is vital for the
oscillator to work and its ohmic value determines the frequency
of oscillation. This "resistor" is the d.c. resistance between two
specified points in the soil and is brought into circuit by means of
the probes inserted in the plant pot, usually to root level.

Moist earth has a lower resistance than dry earth so the output
frequency (heard in the loudspeaker) will indicate the dampness
of the earth In the vicinity of the probe tips.

ON/OFF
LSt
8n
+c1lzz,zr
—
B he
{5y HS
TR2
AC126
PROBES @
Zf R1 3302

Fig. |. The gircuit diagram of the Soil Moisture Monitor.

up until it too conducts. At this

Soil resistance is typically
100,000 ohms and 2,000 ohms
ranging from completely dry to
saturated, and so the component
values have been chosen to give
between 3 clicks per second, and
one click every 3 seconds.

CONSTRUCTION

The unit was constructed on a
small piece of 0-lin. stripboard,
measuring 18 holes x 10 strips.
The board, with components is
shown in Fig. 2. Capacitor Cl is
mounted upright on the board,
taking note of the connections.
The lead out connections to the
two transistors are shown. These
should be noted, as the two are
different.

Just about any case could be
used to house the project. An old
tobacco tin covered with Fablon
was used to house the prototype,
but some will prefer the rather
more conventional aluminium
cases available, It is a good idea
to put a piece of foam rubber
in the box, to stop the battery
rattling inside. Holes must be
drilled to accommodate the
switch, and for the leads to the
probes. If a metal case is used,
it is a good idea to have a rub-
ber grommet on the hole to stop
the wires rubbing against the
metal. Holes must also be drilled
to allow the sound to escape
from the speaker.

PROBES

Details for constructing the
probes are given in Fig. 2.
Although the dimensions given
are not absolutely critical, it is
a good idea to stick reasonably
close to ‘them. They are con-
structed from strong aluminium.

point, a current is passed through
LS1. The voltage on the collec-
tor of TR2 now becomes more
positive, discharging C1, and

it
| Components-S2%=

)

starting the whole process again. Resistor
The rate at which this all. hap- N 3:3kQ ¥W 109 carbon See
pens depends on how quickly Capacitor
the capacitor can charge up, and (i 22uF 1OV elect. Sho
its value. The former depends T I
on the resistance between the Se.’l,“licf"duacé"'gg ) a
e e T e, TR2  AC126 germanium pnp page 263
It was found that almost any Miscellaneous
species of transistor will function St d.p.d.t. slide switch
in this circuit, the only critical LS| 8'ohms miniature loudspeaker approx. 56mm round
factor being that one must be Bl I-5V U7 battery

npn and the other pnp. The two
named in the component list were
chosen because of their cheap-
ness and ready availability.
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Stripboard O-1 inch matrix I8 holes by 10 strips; smali aluminium case;
grommet; connecting wire; insulation tape; wood for probes 25mm x 40mm x
ISmm; aluminium [00mm x I5mm 14 s.w.g. (2 off); No. 8 round head screws
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Fig. 2. Layout of the components within the case and complete wiring up details. Also shown are details of the probe.

The easiest way to cut this is

with a hacksaw, and then filing .

down the rough edges.

The aluminium is covered with
insulation tape, except for the
extreme ends. Care should be
taken that the screws which
secure the ,metal do not touch
inside the wood, or the probes
will be shorted out.

TESTING

After connecting the battery,
switch on, and short out the
probes with a short length of
wire. A rapid clicking, possibly
even a buzz, should be heard
from the loudspeaker. If there is
nothing, the things to check are
battery polarity, transistor con-
nections, the polarity of the
capacitor, and to make sure that
all the soldered joints are firm.

Assuming that something is
eard from the speaker, grasp

the probes firmly in both hands. The clicking should continue, but
much slower (body resistance is roughly the same as that of dry
soil). Now insert the probes into samples of soil with varying
moisture content. If, in general the clicking is too rapid, add some
more insulation tape. If it is too fast, remove some. If this makes
no difference try changing the value of R1. The value given should,
however, be adequate. f




Eversure

by Anthony John Bassett

THE Prof. has just constructed
a simple contact-microphone
which can also be used to test
various materials for piezo-elec-
tric activity. By placing a slice of
material which has been coated
with metal or graphite on its
opposite sides, underneath a
spring, the experimental samples
can be changed very easily.

“Here is an interesting sample,
Bob,” the Prof. remarked. He
carefully unwrapped a tiny disc
of metallic appearance from its
tissue-paper packaging. “It is a
specially prepared ceramic
material which has been silver-
coated on its opposite faces by
the manufacturer. We'll try this
in the contact-microphone, as I
think you’ll find the result is quite
surprising.”

Bob turned down the volume on
the audio amplifier whilst the
Prof. lifted the spring and care-
fully substituted the ceramic disc
for the previous sample. With the
disc firmly in place, Bob turned
the volume back up. Immediately
a loud rustling and rumbling
sound came from the loudspeaker,
and a startled Bob quickly turned
the volume back down again.

“Wow, Prof! That is amazing,”
Bob cried out in astonishment,
“That little disc is obviously very
much more sensitive than the
other samples which you
suggested. You were still handling
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the contact-microphone when I
turnéd up the volume amnd the
sound was picked up and ampli-
fied to such am extent, that I
thought it might damage the
amplifier!

“With such high sensitivity it is
hardly surprising that ceramics
are used so much in pick-ups and
microphones!”

“Yes,” agreed the Prof. “and
ceramic materials have a number
of other advantages, when used
for piezo-electric purposes, over
grown crystals of materials such
as Rochelle Salt and gquartz.
Although the ceramics materials
are not as easy to prepare as, say,
crystals of Rochelle Salt, I will
describe their preparation briefly
to you, and then you will see
what some of these advantages
are, and how they come about
during the production processes.

“In many ways the production
of these materials is similar to the
making of other ceramics such as
unglazed pottery and porcelain,
which are made by carefully
shaping a wet mixture of clays,
drying it out, then heating it to
a high temperature in a kiln.

BLENDING

“When the claylike mixture is
prepared, one obvious advantage
is that other ingredients can be
blended in, to modify the

properties of the product.
Materials can be added to make
the product stronger, to change
its density or its co-efficient of
thermal expansion, to make its
output more linear and to modify
its properties in many, many de-
sirable ways which cannot be
done with grown crystals.

A DANGER

“A disadvantage is that many
of the materials used at this point,
such as lead zirconate, and barium
titanate, are poisonous, -and pre-
cautions must be taken to ensure
that the material is not eaten or
allowed to enter cuts or wounds,
and that any airborne dust or
fumes are not breathed in.

“When the material has been
blended, it can be shaped, by pres-
sing, moulding or stamping, into
shapes which may be simple, like
the disc which we have here, or
rings, squares, cylinders, bowls
etc, and also other more compli-
cated shapes may be prepared
with electrically conducting
inserts moulded in, and. each of
these shapes has special uses.

“When the shapes are fired in
the kiln they change slightly due
to shrinkage, so that wherever
accuracy is required, the final
shape and dimensions are reached
by grinding the ceramic after it
has been fired.
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POLARISATION,
MAGNET OR ELECTRET

“Thin coatings of silver, or
other electrically-conducting sub-
stances, are applied and the
material is then polarised.”
“What does this mean, Prof?”
Bob enquired, “Is it something to
do with magnetisation?”

“The polarisation of a ceramic
material for piezo-electric
purposes is very similar in some
ways to magnetisation, Bob, but
instead of using a magnetic field
we use an electrostatic field.
Instead of becoming magnetically
polarised like ‘a magnet, the
material becomes electrically
polarised. Sometimes a material
which has been permanently elec-
trically polarised is referred to as
an electret.

“The effects of temperature
changes are very important during
the process of polarisation. If we
consider the classic case of a
charged capacitor with a solid
dielectric, and use the concept
of lines of force to represent.the
electric field, the capacitor can
be represented by a simple
diagram.” The Prof. drew a sketch
(Fig. 1a)

“Now if we remove the con-
ductive plates from the dielec-
tric”, the Prof. again sketched on
his notepad (Fig. 1b), “the dielec-
trice remains charged. The lines
of force of the electric field are
held in place in the dielectric by
the electric charges which remain
on its opposite faces. But the

\ /
S TTTIVN =
—7 77 \\ >—
7 @ N

-~ ,’-

N S sS
SN\ L1775

(b}

Fig. I. Lines of force associated with a
charged capacitor (a) with conductlve
plates (b) without plates.

dielectric is only temporarily
polarised, and by removing the
charges, which can be done by
re-assembling the capacitor and
discharging it, the electric field
can be made to disappear.” (This
can be done with different metal
plates, proving that the charged
field resides in the dielectric.)

ELECTROPHORUS

“Prof!” Bob interrupted
excitedly, “that reminds me of a
really interesting experiment
which we did at school with a
gadget called an electrophorus. It

produced such a-powerful electric
field that it caused small objects
to take off and hover in mid air
or fly through the air. After the
school teacher showed us that,
there was quite a crop of home-
made ones which the lads made
for themselves, and I was so
fascinated that I made one myself
at home. Next time [ come to see
you I'll bring it to show you!”

“Hmmm, yes’” mused the Prof.,
it's quite a while since I last
experimented with an electro-
phorus. It’s dlso quite late, I must
remind you.”

Bob in his enthusiasm had
stayed much later than he had
intended, and as he looked with
dismay at the time displayed in
huge luminous figures on the
viewscreen of one of the Prof’s
computers, and hastily prepared
to leave, the Prof. continued: “T’ll
be interested to see your home-
made electrophorus so I hope
you'll bring it soon! It will
certainly help to illustrate and
demonstrate some of the points
I am explaining about polarisa-
tion, and then we can continue
our discussion of piezo-electric,
magnetic and various types of
pick-ups. See you soon, Bob.”

“Yes, bye Prof,” and Bob hastily
made his way out of the labora-
tory and sped off home, his head
full of thoughts about electric
polarisation pick-ups and micro-
phones and anticipation of his
next visit to show the Prof. his
home-made electrophorus.

To be continued

ends of its legs cut square, one being longer than
the other. The pin then clips over the lead-out on
the component side of the board and is small
enough to thread its way in among other com-
ponents in the vicinity.

O. Maxwell,
1.O0.M.

P.C.B. AID

| have recently come across a way of accurately
placing an integrated circuit on a piece of copper
.clad printed circuit board.

Take a small piece of 0-1 inch matrix strip-
board and drill through the holes where the i.c.
pins go through using a No. 45 drili (2mm).

This then acts as a template, for it can now be
placed in the required position on the copper
side of the p.c.b. and a sharp pointed pencil used
to mark each hole through onto the board. The
outlines produced are next filled in using an etch
resist pen, and the rest of the pattern then drawn
on in the usual way.

| have found this ideal for making printed
circuit boards using i.c.s of various kinds.

Readers’ Bright Ideas; any idea that is published
will be awarded payment according to its merit. The
ideas have not been proved by us.

HEAT SHUNT

f have thought of a tip that may prove useful to
constructors. It is the use of a split pin as a heat

shunt for use on transistor and diode lead-outs K. Nuttall,
when the latter are being soldered in place. Bureley,
| have been using a 4mm thick pin with the Lancs.
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Quasi-Quad Queries

| am one of your so called non-
specialist onlookers, and’ whilst brows-
ing through your March '77 issue, |
decided that | would have a go at
constructing the Quasi-Quad Adaptor.
Being a potential starter, with your
article my trainer, | am writing to ask a
few questions and ask for tips.

| have had limited experience of

electronics ('A’-level Physics failure,.

and | have knocked up radio’s etc. from
kit form and many years ago played
with those early Phillips kits of electric
wizardry for the under-|5’s), but | have
never touched a circuit-board and | was
confused by the diagram of Fig. 5 (page
| I6?, of the Quasi-Quad Adaptor article,
as | cannot differentiate between the
‘dots” and ‘'circles” etc.. Could you
clarify?

Another point | do not understand
(or cannot visualise) is the fitting of
copper strips to act as heatsinks to the
whole of the stripboard (or is this
because | have never seen a section of
stripboard?).

Also the LM380 has a rated output of
2 watts, but in my stereo system (20
watts per channel), this would surely
not suffice, as on average, the output
will be at 8 to 10 watts per channel.
Does this mean that the speakers will
be at less power, i.e. less volume? Will
this destroy the effect created (es-
pecially if four similar speakers are
used)? And lastly is there any real
danger to my hi fi system if | make a
constructional error?

}. Westray,
London SE23

The area of Fig. 5 you refer to (dots and
circles) shows the underside of a piece of
Stripboard. Stripboard consists of strips
of copper (shown white) bonded to a
synthetic board (shown black). The board
is perforated, with holes drilled on a
regular matrix at 0-| inch or 0-15 inch
pitch. Not all these holes are shown on
the drawing in order to avoid a cluttered
effect, in fact only those immediately
inside the perimeter of the board are
shown.

The black dots you refer to are the
soldered connections of the component
leads (sited on the topside of the board—
shown adjacent to the underside view) to
the copper strips. What at first sight
appears to be a white dot surrounded by a
black area is used to represent a break
along the copper strip made by using say
a twist drill.
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The second part of your query should be
answered by the above and by you
inspecting a piece of stripboard.

Concerning the power rating of the
LM380, this should be adequate. You are
over-estimating the listening level. For
comfortable listening in the home, your
amplifier will only be delivering about |
watt or even less,

See Please Take Note in April issue
for wiring correction.

Indentification Data
Service

With respect to Mr. Pascoe's plea
for someone to operate a device data
and identification service | am willing
to undertake this operation for a cost
of 10p per device for a minimum of |0
devices. An additional I5p needs to be
included for postage and packing
expenses. With respect to i.c.s it
would be helpful if one or two of them
could be sent to assist with their
identification.

R. Houghton,

49 Addington Road,
irthlingborough,
Northants.

Lin. and Log.

| am aged 12 and have been reading
your magazine for quite a while now. |
have constructed some of your “'starter
projects’” and am now ready to con-
struct the Transistor Tester in the May '74
issue. (I found it while looking through
some of my back-copies.)

One thing that puzzles me is linear,
logarithmic, anti-logarithmic etc., when
referring to potentiometer slider ro-
tation. | would be grateful if you could
explain these to me. Keep up the good
work publishing an excellent magazine.

Paul Bailey,
Rutherglen, Glasgow

The terms, logarithmic (log.), linear
(lin.) and anti-logarithmic (anti-log.)
refer to the variation of resistance between
the slider and one end of the potentiometer
as the shaft is rotated. In a linear type, the
resistance is directly proportional to the
angle of rotation, i.e. if 45 degrees
rotation produces 10 kilohms, then 90
degrees rotation produces 20 kilohms.

Now in a log. type, the variation of
resistance with angle of shaft rotation,
obeys a logarithmic relationshig ie ifa
45 degree rotation produces 10 kilohms,
then 90 degrees rotation produces 100
kilohms. A further 45 degree step in-
creases the resistance to 1,000 kilohms
(I megohm).

The anti-log. type potentiometer, has
as its name implies an anti-log relation-
ship of resistance with shaft rotation.

Revival Rally

We have been informed by the Radio
Society of Great Britain, that a rally,
named the ‘East Suffolk Wireless
Revival” is to take place dt the Civil
Service Sports Ground, Straight Road,
Bucklesham, Ipswich The rally will be
open from | lam to 4pm, 29th May 1977.

it is intended to revive some of the
interest and ‘enjoyment of the 'pre-
black box" type of rally The emphasis
will be on finding out, participating as
well as purchasing.

By holding the event out of doors
rather than in a school or hall, whilst
providing covered areas for traders
and demonstrators, there will be
freedom to move around with the
family or just sit and ragchew.

Trade participation and the ability
to look for that special component etc
will be well catered for in a large
marquee. Presenting practical demon-
strations, competitions and information
it is hoped to encourage attendance
from licence holders, short wave
listeners (swl) and those interested in
the whole spectrum of amateur radio

It is hoped that by reference to those
with experience, ideas as to solutions
with problems on TV and radio
interference etc may be found.

A comprehensive range of equipment
will be used to provide a facility for
testing mobile equipment and an
antenna test range to check the gain
of both professional or home built
aerials brought to the rally It is hoped
to arrange demonstrations, to both
encourage the newcomer and interest
the active participant in, RTTY,
RAYNET, SSTV etc.

Plastic Money

| have read with interest the Counter
Intelligence article in the March '77
issue of E.E. and note the comments
regarding the *‘Metal Strip” in pound
notes This metal is in fact a fine strip
of polythene which has been sand-
wiched between two pieces of fine
quality paper.

| note that the editor makes mention
in his editorial of the “barrier’” which
often surrounds the whole subject of
electronics. | have to date assembled a
capacitive discharge electronic ignition
system kit and the Wiper Delay unit
published earlier this year in E.E.
Other than this the subject is very new
to me.

The greatest hurdle is understanding
your abbreviations and nomenclatures
of components, i.e. s.,p.s.t.; 500 kilohm
carbon lin.

Is it practical to publish some form of
dictionary or supplement to help
beginners like myself to understand
what these abbreviations mean? Apart
from this | find E.E. easy to follow and
most interesting.

J. Little,
Yorks.

We have recently, in the Feb. and April
issues published a list of abbreviations of
technical terms used in E.E. It is hoped to
publish such a list from time to time and
possibly extend it to include such things
as explanations of . . . 500 kilohm carbon
lin. The latter refers to a potentiometer
whose maximum resistance is five-
hundred-thousand ohms, is constructed
(internally) of carbon and has a linear
resistance/rotation relationship. See reply
to Mr. Bailey's letter above.
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LAST month, details of the mixer,

oscillator, and if. amplifier
were given. We continue this
month with the construction and
details of the optional b.f.0. unit.

Note once again that Denco
coils should now be used, as men-
tioned in part one (May '77 issue).

PANEL AND CHASSIS

The case sides are plywood,
180 X 115mm, and the chassis a
255X100mm “universal chassis”
flanged member secured with
four bolts through the flange
holes, and set 63mm back as in
Fig. 5. The chassis top is at a
height of 38mm.

The panel is a similar member,
but is fixed vertically with bolts
through the flange holes, and
leaving about 35mm clear be-
tween chassis and panel, as in
Fig. 5. Holes for the lower con-
trols are 25mm from the bottom,
and 4lmm and 100mm from the
sides. Variable tapacitor VC2 is
mounted as shown in Fig. 5, so
that the drive drum is about 3mm
clear of the panel top.

A piece of wood 127X45X
10mm thick is screwed to the
panel to carry the scale.

Pivot one of the drive pulleys
on a bolt as shown in Fig. 5 so
that the top of the cord is level;
the second pulley is mounted
about level with the bottom of
the drum. The cord has one com-
plete turn round the tuning con-
trol shaft, and runs over the
pulleys to the drum. Here, the
ends are taken through the peri-
meter slot, and are tied to the
spring, which keeps the cord taut.

A scale about 100mm long is
needed, and in the author’s model
a 1l0cm paper rule was used,
glued to card which was in turn
stuck to the wood. A small piece
of tinplate is bent and clipped to
the cord with pliers, and the
pointer is a straight wire soldered
to this.

The  front of the receiver is
Perspex, 250X100mm, covered
with self-adhesive material in
which an aperture 115X 28mm is
cut, to match the scale position.
Thin plywood or a metal front
could be used instead, with an

aperture cut in it. The front is
secured by four GBA bolts (at
least 25mm long) with extra muts,
and running {hwengh the holes
present in the flanged member.

ADDITIONAL WIRING

The boards are fitted as shown
in Fig. 5, which also shows inter-
connecting wiring. Inductors L5
and L6 are secured with 6BA
bolts, and wired to a tag (MC)
bolted to the chassis. After mak-
ing the connections of Fig. 5,
reference should be made to Fig.
6, an underside plan with the
panel shown flat to clarify the
switch wiring. It may be pre-
ferred to first wire S1/4 for one
waveband only and then test the
tuner. If this system is not used,
take special care to ensure that
the correct tags are used in wir-
ing up the switch.

Inductors L1 and L2 are
wound on a cored former- 11mm
(s inch) in diameter, although
formers of 9mm to 13mm (3g to !,
inch) diameter would be suitable.

Designed to receive transmission on short, medium
and long wavebands.
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Fig. 5. Topside view showing position of component boards. Note that Wearite coils are shown as

The secondary winding of L2
(points 1 to 2, Figs. 1 and 6) con-
sists of 31 turns of 26 sw.g.
enamelled copper wire, the turns
being wound side by side. The
primary winding of L1 (points 3
to 4) is made up of 8 turns of
cotton-covered wire (or enamelled
wire on insulating tape) of 26 to
32 s.w.g. The ends of 2 and 4
should be taken to the tag MC, to
which also is wired the stator con-
nection of VCl. Ends I and 3
should be long enough to reach
S1 and the aerial socket. A few
touches of adhesive should be
used to secure the coil turns in
place.

A 75X 25mm strip of wood or
paxolin is bolted to the rear
flange of the chassis (Fig. 5) and
the ferrite rod is secured to this
with adhesive and thread or
string. Coils L3 and 14 are posi-
tioned as shown and the leadout
wires are taken to a small tag
strip near the rod, so that longer
leads can be run to S1 and S2;
14 must be the correct way round
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used in the prototype.

on the rod, as shown in the
maker’s leaflet, otherwise it will
not be possible to obtain proper
long wave tuning.

DIAL MARKINGS

A slow-motion drive is not
essential for the aerial tuning
capacitor VC1, but it should be
provided with a pointer. The two
multiway switches will also re-
quire pointers. The scale for S1/4
should be marked up as follows:
Mark the L position: 125-309kHz
Mark the M position: 500-1685kHz
Mark the S position: 10-2-9MHz.

The scale for S5 should be
marked up as follows:

On the L band, mark position 6
309-238, position 7 238-191, posi-
tion 8 191-158, position 9 158-125.

On the M band, mark position
1 1685-885, position 2 885-620,
position 3 620-500.

On the S band, mark position 1
10-7-3, position 2 7-35-7, posi-
tion 3 5-75:0, position 4 5-04-4,
position 5 4-4-3-9, position 6 3-9-

3-6, position 7 3-6-3-35, position
8 3-35-3-2, position 9 3-2-2-9,

The bands are arranged so as
to discount the slight overlap
which will be found at the ex-
treme positions of VC2 rotation.

The use of three different
colours will make the scale of S5
easier to read. See Fig. 9 for
suggested arrangement of the
markings for the two waveband
switch scales.

TUNING

Set the switches for the fre-
quency sector required. Then
tune in signals by means of VC2
and peak them with rotation of
VCI. The handling of the two con-
trols will soon become simple in
practice. If VC1 cannot reach the
lowest frequency on band S when
fully closed, screw the core of L2
slightly into the winding. Simi-
larly, place L3 and L4 on the
ferrite rod so that VCI1 covers the
wanted ranges with a little to
spare.
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CHASSIS

Fig. 6. Wiring detalls of the two waveband switcnes.
Note that the front panel has been opened out flat for
clarity.

IF
{SEE,TEXT)

Fig. 8. The b.f.0. unit is wired on a small tagstrip as

shown here. MC denotes a direct connection to the

metal chassis. Usually made by fitting a solder tag with
a nut and bolt.

e ¢ b

v TRS VIEWED FROM

UNDERSIDE

Fig. 9. Suggested markings for the
two waveband switches. These are
drawn full size, and may be traced.

5.9
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The aerial for short wave recep-
tion may be an outdoor one or
a wire indoors (perhaps running
along a picture rail or similarly,
as high and long as practicable).

If an earth is available, this
.should be plugged into a socket
connected to MC. A short aerial
will provide reasonable results on
the more powerful stations, but
for the weaker signals a long out-
door wire will give considerably
improved results.

BEAT FREQUENCY
OSCILLATOR

This unit is required only if the
operator wants to receive c.w.
and s.s.b. signals satisfactorily.
Amateur and commercial stations
using Morse code do so by using
c.w. transmission (an interrupted
unmodulated carrier wave) which
normally cannot be heard on an
ordinary receiver. Some stations
use m.c.w., which is a c.w. signal
modulated with an audio tone so
that it can be heard on any
receiver

The function of the b.f.o. is to
render the c.w. signal easily
audible, It is basically a simple
oscillator and when in use the
b.f.o. signal beats with the incom-
ing cw. signal to produce a
heterodyne signal at a predeter-
mined audio pitch.

With single sideband signals,
the carrier wave and one side-
band have been removed. The
carrier/b.f.o. unit supplies a car-
rier at the tuner, thus enabling
the s.s.b. signals to be resolved as
speech This form of transmission
is widely used by amateurs, par-
ticularly in the 3-5-3-8MHz band.

The circuit of the carrier/b.f.o.
unit is shown in Fig. 7. The bf.o.
coil L7 is a Red Range 2 valve
type coil and it has C21 in parallel
across its primary winding to com-
plete the tuned circuit. Adjust-
ment of the coil core allows the
oscillator to be tuned to the cor-
rect frequency, after which the
core should be locked with a
6BA nut.

Switch S7 is the on/off switch
which puts the b.f.o. off for a.m.
reception. The purpose of the
large value C23 is to prevent
modulation of the oscillator via
the battery supply.

The coil L7 is supplied in a can
which serves as a screen. The lid
should be bolted on the chassis
behind the volume control, and
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c22 c23

0-05uF 100uF

oV

Fig. 7. Circuit for the b.f.o. unit used in the Muiti-band tuner.

a 6mm hole for the leads should
be provided. Next drill the bottom
of the can to take the coil. Solder
on four leads (which may be
colour coded) to the pins shown
and take the leads through the
hole and out under the chassis.
The other components are
mounted on a tag strip as shown
in Fig. 8, the oscillator coil L7
fitting nearby on the case side. A
lead should be run from the tag
used as a junction for the lead
from coil lead 8 and along under
the chassis and up to the pin from

T1 (pin-1) on the i.f. board; this
lead should be looped round the
pin without removing the insula-
tion. Because injection is at the
i.f. amplifier input, this very small
coupling capacitance is sufficient
for the purpose required.

B.F.O. ADJUSTMENT

The b.f.o. performs best with
the audio gain at or mear maxi-
mum; if necessary the volume
can be kept down by slightly de-
tuning VCI. First tune in any

Underside photograph, showing the waveband switches, and the b.f.o. unit.
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stable broadcast with the b.f.o.
switched off. Then switch on (S7)
and rotate the oscillator coil core
until a strong heterodyne is ob-
tained. This will fall in pitch as
the correct core position is
reached and rise again as it is
passed. Set the core at the posi-
tion where the tone is very low
in pitch, or ceases. Slight detun-
ing by means of VC2 either way
will then produce an audio tone
which rises as the tuning is
moved away from the correct
position.

Next, find a weak s.s.b. signal,
which will be recognised as dis-
torted, chopped up speech (try
the 3-5-3-9MHz amateur band)
and tune it for maximum volume
with S7° switched off. Then switch
S7 on and very slightly adjust
the core of the b.f.0. coil, if neces-
sary, for proper resolution of the
speech. The core should then be
locked in position.

With a.m. signals, of course,
tuning should be made for the
best volume. With c.w., note the

Photograph showing the completed prototype tuner.

critical for proper reception but
is aided by the bandspreading
effect of VC2.

It should be remembered that
a supherhet tuner can provide
reception of signals on its “second

the proper, wanted, signal on this
tuner but is only likely to cause
problems on the higher frequen-
cies and with VC1 tuned to place
the aerial circuit on a higher
frequency than the oscillator

tuning will change the audio channel”. This image appears tuning. P
pitch. With s.s.b., tuning is more 930kHz higher in frequency than
O O 0 00 0

GREENWELD

443 Millbrook Road Southampton
S0O1 OHX Tel(O703) 772501

SOLDERLESS BREADBOARDING-;DECS_

The famous DEC System of Solderless Breadboarding is ideal for both the young
and more mature students of Electronic Englneering as it enables circuits to be
trled and tested without the use of soldering and because of the speclally de-"

OPEN 6 DAYS A WEEK, § to 6.
Callers Welcome.

VAT INCLUSIVE PRICES—NO
EXTRAS TO PAY, JUST ADD
20p POST.

RESISTORS

Minlature 4rd Watt Carbon Flim
Hi-stabs, 5% (Over 1M 10%). All
vajues from 1 ohm to 10 Megohm.

!v’euch.

1 Watt Metal Fitm 3%. All values from
27 ohms to 10 Megohms 2jp each.
2{W Wirewound, AH values ftrom
0-22 ohms to 4- 7k. 8p each.

SW Wirewound, AH values from 0-47
ohms to 47k. 10p each.

15W Wirewound from 1ohm to 100k
15p each.

Sub-min presets, all values from
22 ohms to 4-7 Megohms 7p each.
Standard Pots 22p each.
TRANSFORMERS

6-0-6V 100mA 90p; 9-0-9V 75mA 90p;
12-0-12V 50mA $0p; 12-0-12V 100mA
£1; 6-0-6V 13 A £2-70; 12-0-12V 1A
£290; 6-3V 13A £2-30; Multitapped
type 0-12-15-20-24-30V 1A £3-60; 2A
£5-00; 20-0-20V 2A £4-20; 55-0-55V SA
£8-00.

TRANSISTORS AND IC's
AC127 15p BC184 ‘12p fmmzs(;1

P
ACt76 16p BC213 14p 2N3053 18p
AC187 18p BC214 14p 2N3054 49p

BC'

ac109c1s= BFYS1 15p 2N3704 10p
BC147 10p BFYS2 15p

BC148 10p TIP41A 60p 2N3708 10p
BC148 10p TIP42A T5p 2N3819 22p
BC157 10p TIP295536p 2N4058 10p
BC158 10D T)p305542p 2N4a1e 10p
BC161 1sp 2N2210 28p 2N5295 30p
BC182 12p 2N2369 22p 741 25p
BC183 12p 2N2646 60p 555 40p

44 Page lliustrated Catatogue only
10p + large S.A.E. FREE with
orders over £3.

DIODES & LEDS

AN4001T, 25p; 1N4003, 46p; 1N40O5Tp;
1N4006 B8p; 1N4007 #p; 1N4148 4p;
OAB1-91 etc. 5p; BY127 12p; 100VIA
42p; 400V 3A 15p; Bridges 400V 1A
Jop; 800V 1A 40p; 250V 23A 40p:
200V 5A 70p; TiL209 Red LED 15p;
02" Red, green or yellow 24p.
VEROBOARD

100sq Ins asstd. slze oficuts, In 4 diff.
packs: Pack A: All 0-1” Pack B: All
0-15” Pack C: Mixed Pack D: Al 0-1”

. plain. All packs £1-20 each. 17 x 33"

boards 0-1” £1-80. 0-15” £1-60;
Plain 0-1” £1-40.

DEVELOPMENT PACKS

Save ££££'s by buying a full range of
components at one gol All full spec.
marked devices, no rejects or old
stock.

50V Ceramlc plate Capacltors, 5%.
10 of each vatue from 22pF to 1000pF,
Total 210 for £2:70. Save £1-501
Carbon Film Min. resistors, $rd watt
5%, 10 each vaiue 10 ohms to 1,
Megohm, total 610 for £6-00. Save
£3-15!

Electrolyties, 10 each value 1, 2-2,
4-7, 10, 22, 47, 100uF, All 25V. Total
70 for £3-20. Save £3-101
CAPACITORS

Minlature ceramlic plate from 22pF to
1000pF 5% 2p; 1500pF to 047 4p.
Mylar 1000pF to 8200pF Sp eucg.
Polyester -01 to 0-1uF 4p; <15, -22 8p;
J33 6pi 47 8p; 68 10p; TuF 12p; 22

p.

Electrolytlc, 25V working: 1, 2'2, 47,
10, 22, 47uF All 8p; 100uF Tp; 220uF
9p; 470uF 16V 9p; 470uF 25V 11p;
470uF_53V 18p ; 1000uf 16V 1Sp;
1000uF 25V 18p; 1000ufF S50V
1000uf 63V 40p; 2200uF 16V 2
2200uF 25V 29p; 2200uf 40V
4700uF 16V 43p; 4700uF 25V
All the above are wire ended.
ended 4700uF 40V 72p,
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slgned allows

perfect his circult quickly yet economically.

S-DEC (Model PB11)

This, the most popular Board, Is designed solety for the use of
discrete components and is particularly useful for basic
educational purposes.
{No. of Contacts: 70) 10off £1-98
5offt £1-76

T-DEC (Model PB21)

This Board allows 2 TOS or 1 DIL IC Statlon to be used and so
is primarlly Intended for discrete work or for linear IC applica-

tion where gble bers of dl may
be required,
(No. of Contacts: 208) 1 oft £3-62 [ e
5oft £3-21 g
-

N 1 L}
©-DEC 'A’ (Model PB31)
The 4-DEC ‘A’ Is speciaify designed for ease of use with IC's
and allows 2 DIL or 4 TOS stations to be used but witl accom-
modate discrete components with equat facility.
{No. of Contacts: 208) 10ft £3-97
5 oft £3-53

«-DEC ‘B’ (Model PB41)

The 1-DEC ‘B’ Is for similar uses as u-DEC ‘A*, but has two

18 lead IC sockets as part of the Board. ‘
(No. of Contacts: 208) 1 1 oft £6-97 il
5 off £6-19 -
DEC ACCESSORIES
16 DIL adaptor (with socket) PB062 £1-92
10 TOS adaptor {with socket) PB072 £1-30
Single ended leads (set of ten) PB101 £0-90
Double ended {eads (set of ten) PB102 £0-99
1mm plugs (set of ten) PB103 £0-45

All prices include 8% VAT. P.& P.25p,

Our retall counter Is now open, stocking a large variety of audio and electronic

parts and accessories, branded and surplus.

WE ARE SITUATED 2 MIN. WATFORD JUNCTION STATION

THE COMPONENTS CENTRE

7T Langley Road, Watford, Herts., WD1 3PS.

Tet,: Watford 45335

b

ts to be used over and over agaln, It Is also
extremely useful for the Circult Designer who wishes to experiment with and
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, Mr. L. N. Buik,
he has picked
heaply. He asks
for use as test

’I.]I-

ough situation.
©ondhand meters
tit.

do (preferably
ke sure a meter
a smoothly
ipplied does the
¥? A lot of old
“boint. Secondly,
tell the truth?
0V is the meter
ust an ordinary
r masquerading

around. So let

The first th
before buying)
is operational
increasing currer
needle move
meters stick a
do the scale
If the scale rea

A simple test circuit (Fig. 1) answers
both questiongifiyouintend to go on
a meter hunt #0 %0uF| local shops it's
a good idea ta makestp this circuit as

£770 test a meter

a pocket sized

connect to the "HOuA" range and

turn- up VRE deflection is

produced lea at the halfway

point and swi to progressively
s until some

higher curre
owever small.

deflection ap
Then adjust ly to vary the
deflection up scale and back
again, watchin king points.

d a range which

gives a substa: ction with VRI

v, Y

at maximum. In this position the
currents on Fig. | are approximately
correct. So you can see if the calibration
of the meter is about right.

If the meter is a voltmeter the
deflection will be about the same on
all the higher current ranges. But many
meters marked in volts are really
current meters designed to be con-
verted into voltmeters by adding an
external series resistance (called a
multiplier).

Voltmeter

On the whole the most useful
meters are voltmeters but a reasonab!
sensitive current meter (ImA full
scale or less) can easily be converted
into a voltmeter. I'll illustrate how it's
done using one of our reader’s meters
as an example. This is a 750uA
‘‘galvanometer’’ (moving coil d.c.
meter) scaled 0 to 100. Its dial carries
the wuseful information: Resistance
14 ohms @ 20°C.

st
=
4760
K i
- CONTROL
WITH SWITCH(S1)

27kQ(33ImA) # g

+
8200 (10mA)
S G\) METER

resistors the error due to the tolerance
can be far greater than 14 ohms. In any
case the full 'scale current may not be
exactly 750uA so unless you can check
this against an accurate meter you just
don’t know whether it’s worth buying
close tolerance resistors. | suggest
cheap 5 per cent ones: most voltage
measurements in electronics don't
need to be made with great accuracy
anyway.

Other voltage ranges can be obtained
by using a different multiplier calcu-
lated in the same way. Thus for a 300V
range the total resistance is 300V/
750uA =400kilohms,

Higher Reading Ammeter

Our reader’s other bargain meter
was I5mA d.c., resistance not given.
This is too insensitive for use as a
voltmeter but is quite handy as it
stands since currents in the 0 to [5mA
range are frequent in transistor
circuits, If a higher range is required
and you can find out the resistance

821 (110pA)

27k01(330uA)

8240 (1-1mA)

UNDER

2700 (33mA) TEST

Fig. |. The circuit diagram of the pocket meter tester. This may be constructed In
a small plastic box, with VRI/SI and §2 on the front panel. Two leads terminated
in crocodile clips are used to connect the meter under test to the unit.

Ohm’s Law

To use a 0 to 100" scale the voltage
range must bear some simple relation
to 100. Let's make it 10V, Then with
10V applied the current has to be full
scale, i.e. 750uA.

By Ohm’s law the resistance must
then be 10V[750uA=13,333 ohms. The
meter itself provides |4 ohms so the

multiglier must provide the rest; i.e.

13,319 ohms. This is not a standard
value. A fairly close approximation is
given by 15 kilohm in parallel with
120 kilohm, both standard EI2 series
resistances. These give [3,333 ohms
which as we've seen is too high by the
meter’s own resistance. But in practice
15 kilohm and 120 kilohm are as good
as you'll get without great expense.
Even if you buy | per cent tolerance

(please don't try to measure it on an
ohmeter or you'll wreck your bargain)
it is possible to connect a “current
shunt” resistance across the meter
terminals.

For example suppose the |5mA meter
has a resistance of 9 ohms and you want
to make it read O to I50mA. At full
scale 15mA must go through the meter
and the other 135mA through the
shunt. Since the voltage drop across
two resistances in parallel is the same
for each of them and since 35 is nine
times |5 it follows that the shunt must
be one-ninth of the resistance of the
meter; i.e. | ohm in our example.

Unfortunately real-life meter resist-
ances seldom work out quite as easily
as this one and making shunts is a lot
less simple than making voltage
multipliers.
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Bring ‘scope’to your interest.

“There’s only one way
to master electronics...
to see what is going
on and learn by doing:

This new style course will enable anyone to
ESHIPL have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy steps
mastering atl the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
every course.

HRILL ON]OFF

SYNC

T

¥ GAIN

I 4 5 6%

'| Build anoscilloscope. “)Read,draw and 3Curry out over40

As the first stage of your training, you i i
g G o ctovoud g understand circuit experiments on basic
oscitloscope! This is no toy, but a test,
instrument that you will need not only dlugmms- c"cu“s'
for the course’s practical ex periments, but In a short time you will be able'to We show,you how to conduct
also later if you decide to develop your read and draw circuit diagrams, under- experiments on a wide variety of different
k nowledge and enter the profession. it stand the very fundamentals of television, circuits and turn the information gained
remains your property and represents a radlo, computors and countless other into a working knowledge of testing,
very large saving over buying a similar -electronic devices and thelr servicing servicing and maintaining all ty pes of
piece of essential equipment. procedures. electronic equipment, radio, t.v. etc.

" . . 1 5§ ¥ R B B I N o [} )}
All students enrolling in our WTo find out more about how to learn electronics in & new, exciting and absorbing
courses receive a free circuit way, just ¢cllp the coupon for a tree colour brochure and tull details'of enrolment.l

board originating from a Write to:- British National Radio & Electronics School,
computer and containing P.O. Box 156, Jersey, Channel Islands.

many different components I
that can be used in experi- NAME

ments and provide an I

excellent example of current gADDRESS
.electronic practice. I

EEB 67

L— L F ¥ F-F & 7 K ° |
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RECEIVERS and COMPONENTS

SMALL ADS

(Telephone 01-261 5918).

The prepald rete for classifled advertisements Is 14
pence per word (minimum 12 words), box number
40p .extra. Semi-display setting £9.00 per single
column inch (2.6cm). All cheques, postal orders, etc.,
10 be msde payable to Everyday Electronics and
4 crosged Lloyds Bank Ltd.” Treasury notes shouid
always be sent reglstered post. Advertisements,
together with remittance, should be sent to the
Classified Advertisement Menager, Everyday Elec-
tronics, Room 2337, IPC Magazines Limited, King's
Reach Tower; Stamford St., London, SE1 9LS.

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements ere eccepted subject
10 the condlitions appesring on our current
sdvertisement rete cord and on the exprase
underastanding  that tha  Advertiser
warrants that the advertisement doss not
any Act of Parl nor s it
on infringement of tha British Code of
Advertiaing Practice.
2, The publishere ressrva the right to
refuse or withdraw any advertisement,
3. Although evary cers Ia taken, the
Publishers shall not be llable tor clerical
or printere’ errors of thelr conssquances.

DISCOVER ELECTRONICS, Bulild
twenty easy rojects including: Metal
Detector; ireless Transmitter;

Breatha ser, Minlature Radlos; Stetho-
scog Detector; Touch, time

itches; Burglar Alarms, ete. Circuits,
glms all for £1:29 including circuit
oard, Mail only, Ridley photo/elec-
tronjcs, Box 62, 111 Rockspark Road,
Uckfield, Sussex,

ELECTRONIC DICE as March EE.
Complete kit—send £3:66. Case extra

WANTED

WANTED, Info
Monitor Unit T&pe
Liverpool L22 3

on Govt.
. 41 Ronald Road.

SERVICE SHEETS

BELL’S TELEVISION SERVICE for
service sheets of Radio, TV etc. 75

plus SAE, Colour TV Service Manu

58p. Components catalogue 25p (re. on request. SAE with enquiries R

fundable), MAGENTA ELECTRONICS King’s
T d meters €210, T.V. LIMITE B, 61 Newton Leys, | BTS, 190 Road, = Harrogate,
Panal SRACIES. 3 sluoged colle,  sllde swliches. Burton on Trenf, Staffs DE15 ODW. R. Yorkshire, Tel: 0425 $5485.
e e R o e o N netata e,
Raulv. ACI28.0CT2 with circuit 40p, 3 for &1, FOR SALE ssgp“z;gns &“ECF;'{,S] A gl“l:dém T\Q e
Talking Page Panel 12 sllicon Translstors, SCR, _ — Hamil Radio, 47 Bohem d St
21”" etc. &1, 100 assorted C280 polysster caps COMPLETE SET. E.E. Issue 1 to milton 0, 0 a Roa
18. 71b. assorted components £2:78, t. Off BIGGS 25 G El Leonards, Sussex,
List 18p, refund on purchases. Over £1 post pald, R resen ers, ay Elms
under add 20p. 'Iln'uraacaRuAddlo oad, Withywood Brlstol
2, Barnfield Crescent, Sale, Cheshire M33 INL BACK NOs, available of E.E./P.E./P.W. MISCELLANEOUS
Miscellaneous copies from 1967 to )
1975. Also some complete volume STYLL - CARTRIDGES & AUDIO

N ENCE EXAMS NEEDED issues. Offers, enquiries SAE please, LEADS ETC. For the best at keenest
To 2p|;!-£u ctsis xx:lnlztureEDsﬁlld- Bl AN f{ \"Neldss'?;'é‘is Garth, lgiceio“"ﬁis SAE fi))r free illug)t;ﬁtcesd
g (2 CTR
“O“fe sstrsnim“;" Pliecelver Kit. et JEECS 5 (EE), Longley Lane Gatley, Cheadle,
& :'in-Free'z,e"'ls'eoxg b l'l;mST 28 Everyday Electronics plus Cheshire SK8 4EE
STROBE Kit, pocket.sized ightnin e e 805, Buyer collegts. Chied-
dington 668193.
BARGAIN BOX for BEGINNERS contalning

flashes’, vari-speed, for discos an
BOOKS and pi iBL'CATlONS 2 Translstor/component panels, t Relay, 1

Elrtles ' A mere £3-80 plus 20p P&P,
s i s o Rectifier, 1aarphone Insert, 1 mike Insert, 2 diodes,

xperiment with a psychedelic =
DREAM LAB, or pick up faint SIMPLIFIED TV REPAIRS, Full repair 1 buzzer, 3 cors cord, 1 salvaged tool—an idesi
speech/sounds with the BIG EAR instructions individual British sets collection for experiments: £1:30 inc. VAT &

£4-50, request free circuit diagram. P.P. 5 digit counter. 10 digite/sec., 24-48v. non-

sound-catcher; ready-made mult-
function modules. £5:00 each plus Stamp brings details unique TV pub- resot, brand new GPO type 85p Inc. Also 3, 4, 6,

20p P&P. lcations, Ausee, 76 Church Street, 8 & 9 core cords many other telephons spares at

LOTS MORE! Send 20p for lists. Larkhall, Lanarkshire. olve away pricesi

‘l}r{gesnll;l;':lude VAT. (Mail order Trade enquirles welcome. S.A.E. for lsts or
K. o 4

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey. {(E.E.)

BUILD 5 TRIED AND TESTED CIR-
CUITS. Digital Precision Timer (2
30min). Sensitive burglar alarm, Volt
meter/Ammeter, F. Circuit tracer.
Metal Detector. Dlagrams 50p each+
SAE (£2 for 5). Buildit, 100 Coltstead
New Ash Green, Kent DA3 8LW

orders to:

B. B. SUPPLIES
141, Shalmsford St., Near
Canterbury, Kent. CT4 7QZ.

THE COVER
1S BLACK
& WHITE

4th ISSUE INCLUDES NEW METERS

This 144 page catalogue—Electrovalue Catalogue No. 8 (Issue 4, u g ~-dated)
offers items from advanced opto-electronic components to humble (but
essential) wash.n Many things listed are very difficult to obtain elsewhere.
The Company's own Is programmed to expedite delivery and
rfaintaln customer satisfaction. Attractive discounts continue on many

144 Page

40p

inc. refund
voucher worth
40

purchases; Access and Barciaycard orders are accepted. FREE POSTAGE
on all C,W.0. mail orders in U.K. over £2:00 list value (excluding V.A.T.) If
under add I5p handling charge.

BUILD WITH THE EVERYDAY ELECTRONICS P

TEACH-IN KIT neet £15:75 inc. vaar.

from Electrovaiue as desgribed in this loumal

communications to Dept. EE4.
28 8T. JUDES RD,, EN LEHELD GREEN, EGHAM, .SURREY
TWE0 OHB. Fhone Egbam 3603, Telex $84475,
NORTHERN BRANCH: 630 Burnage Lane, Burnage, Manchester
.H19 IHA Phone (081) 432 40485,
s both addresren 9-3.30 g 1 ;i Sats,
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TRANSFORMER BARGAIN. 30V, 11;A
output, 200 to 250V input. £2- 95. Post
and Package 90p VAT 81, %. MJE 3055
Transistor 48p P&P 20p VAT 121, %.
EDENCOMBE LTD., PO Box 276, 67
Gloucester Street, London SWIV 4DZ.

TV GAMES CHIP

AY-3-8500 £11-50. Printed circult and kil of extra
parts £7-95, Add-on colour kit P.O.A. Send sas
for free data.

NEW COMPONENTS sznvlv

Resistors 5% carbon E12 2-70 e 10M'3W 1p.
1W 2p. Preset pots subminiatu -1W E3 10002
to 4M7. Vertical 9p. Hosizontalr 8p. Poten-
tlometers 0:25W E3 4K7 to MQ or lin. Single
24p. Dual 75p. Polystyrene ci itors E12 63V
22pf to 8200pf 3p. Ceramic capacitors vert. 50V
£8 22pf to 41000p1 3p. Mylar capl ors 100V
+001, :002, -005 4p. -01, *02, ~025 44p. lyester
capacitors 250V E§ -01 to - imf, 15, -22mt
Tp, -47mf 11p. Eleclrolyﬂc- 50V 41 1, 2mt Sp.
25V 8, 10mf 5p. 18V 22, 47mf &p. 100 oom# 1p 220mf
#0. 470mf 19p. 1000mf 18p. Zener dlodes 400mW.

100 RESISTORS 75p
W 5% c/FILM 2-20-2-2M £ (E12)
10 each of any value
C60 CASSETTES 30p Al Cassettes In Plastic
C9 CASSETTES 45p: Case wlith Index and
Screwed Assembly.

Ali prices Include VAT. Add Postage 10p In £1.
Quantity Discounts. SALOP ELECTRONICS,

+ V.AT, £1-82
Bolve your communica-
tion problems with this

10 Units 5% 23 WYLE COP, 4-Btation Transistor Intercom system (1 master and E24 3V3 to 33V Bip.
50 Units 7% SHREWSBURY 3 Subs), in robust plastic cabinets for desk or wall
100 Units 10% Tel. 53206 mounting. Califtalk/listen from Master to Subs and

MAINS TRANSFORMERS

6-0-8V 7:};);;\7 9/4 I 9\;0;9V T5mA 294pi2318¥012

on one 9V battery. Onfoff switch. Volume countrol £1-95. 0 5/20/24/30V 1A £3-85. 12-0 m

Complete with 3 connecting wires each 66ft. and 94p. 0”2/15/20/24 30V 2A £4-95. 6-3V 1A £2:10.

other accessories. P.& P. 90p. 6-0-6V 1¢A £2-55. 9-0-9V 1A £2:19, 12-0-12V 1A
e A £2-49. 15015V 1A £2-69. 30-0-30V 1A £3-39.

Subs to Master, Ideally suitable for Business, Bur-
gery, Bchools, Hospitals and Office. Operates

RECHARGEABLE NICAD BATTERIES
‘AA’ (HPT ~—£l-26. Sub ‘C—£1-29, ‘C
(HP11)—£2- ‘D’ (HP2)—£2-92. PP3—
£4-98. Matchmg chargers, resfgective A{f
£4-48, £4-48, £5-24, £5-24

prices include VAT add 10% Post &
Packa, ge SAE for full lst, 1 plus, if
wante:

Power’ Booklet, Sandwell Plant Ltd.,
1 Denholm Road, Sutton Coldfield

West Midlands B73 6PP. Tel. R
9764.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price 23374
per palr P. & P. 90p. .

PRINTED CIRCUIT KITS ETC*

Contains etching dish, 100 sq Ins of pc board,
1 Ib ferric chloride, etch resist pen, drill bit and
laminate cutter £3-85. 100 sq Ins pc board 7Sp.
1 lb"FeC1 #5p. Etch resist pen 75p.

==

S-DECS AND T-DECS*
S-DeC £1:94. T-DeC £3-81,
u-DeCA £3-87,

u-DeCB £6:97.
{C carriers with

sockets:—
16 dil £1-91, 10705 £1-79,

S0p for ‘Nickel Cadmium NEW ' AMERICAN TYPE CRADLE

TEI.EPH(]NE AMPI.IFIER

ENAMELLED COPPER WIRE
swg 11b 80z 401 20z
14-19 2-40 1-20 i
20-29 2:45 1
30-34

SINCLAIR CALCULATORS WATCHES
AND POCKET T
Sinclalr pocket TV 6105 Cambridge Scientific

.80 3

3540 2-85 1M 104 <75
Inclusive of p&p and VAT.
SAE brings Catalogue of copper and resistance
wires In all coverings.

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E4 SBW
Reg: office 22, Coningsby Gardens.

" & TREASURE TRACER
MK "I Metal Locator

@ Varlcap tuning

@ Britailn's  best |elllng metal
locator kit; 4,000 s

@ Weighs only 2201 Fltted with
Faraday shield

@ Scpeaker and earphone operation

@ Knocks down fo only 17in

@ Prebuilt search coll assembly

® Thoroughly professional finish
@® As seen on BBCY and BBC2 TV
@ You only need soldering iron,
screwdriver, pliers and snips
@ Five transistor circuit
Send stamped addressed
snveloos for leaflet

J . ilt & tested .
ngplel( £14 75 Built & teste £1 9 75
Post £1 00-£1 18 VAT (8°%,) Post £100-£1:58 VAT (8%)

MIRIKITS ELECTRONICS
6b CLEVELAND R
LONDON, E18 2AN

(Mall order only)

A UNIQUE
OPPORTUNITY

We can show you how to earn a lot of
money working part or full time from home.
Wearethe ONLY company in the U.K, offer-
ing this unique information, A basic interest
in electrical engineering is necessary.
Government Departments are making use
of our system, why don’t you. For complete
return of post details send a large stampad
addressed envelope to:—

MAGNUM

Dept. E.E,, Brinksway Trading Estate,
Brinksway, Stockport.

GLASS FIBRE P.C.B'S.
From your own tdpe, film or ink maasters. Send
s.a.0. for quotation.
Everyday Electonics P.C.B'S In glass fibre, tinned.
and drllled. Dec. 78 Mint Organ £2~4l. C.w.0,
please, Prnctlcul Electronics P.C.B'S.
Send S.A.E. for llst. R. S. Components. All of these
well known suppliers components avaliable.

PROTO DESIGN, &, Hlohcllﬂ- Way,
Wickford, Elul. SS11 SLA.

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the recejver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase cficlency
in office, shop, workshop. Perfect for “*conference®
calls: leaves the user's hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. On/Of! ewitch, volume. Direct
tape recording model at £18-85 + VAT £1-38
P.& P, 759, 10-day price refund .guarantee.

WEST LONDON DIRECT SUPPLIES (E.K.8)
189 KEIEIIGTON HIGH STREET, LOlDOll w8

£8-45. Cambridge Memory £5-85. Oxford Sclen-
tific £10-60, Mains adaptors (State model) £3-20.

BATTERY ELIMINATOR BARGAINS
3-WAY MODELS

With switched output and d-way multl-jack
connector. Type 1: 3/4}/6V at 100mA £2-30.
Type 2: 6/74/9V 300mA £2-90.

100MA RADIO MODELS

WiIth press-stud connectors. 8V £3-45, 8V £3-45.
9V + BV £5-45. 6V + BV £5-45. 4}V + 4}V £5-43
CASSETTE MAINS UNIT

T4V with 5 pin din plug 150mA £3 os

FULLY STABILIZED MODEL 45

d output of 3/6/74/9V 400rnA stablilzed.

DENCO
(CLACTON)
LIMITED

Dept. E.E. N

vy
357-8-9 OLD RD., " P
CLACTON-ON-SEA "
ESSEX CO15 3RH

Our components are
chosen by technicai
authors and con-
structors throughout
the world for their
performance and re-
liabllity, every coli
being inspected twice
plus a final test and
near spot-on alighment.

General Catalogue showing fuli
product range 34p. Overseas Cus-
tomers 70p, Air-Maii Post Paid.

U.K.& OVERSEAS MANU-
FACTURERS/STOCKISTS
ENQUIRIES WELCOME

Australian Readers Please Note—
Our Complete Range of Coiis are
avaiiabie from Watkin Wynne Pty.
Ltd., 32, Falcon Street, CROWS
NEST, 2065, AUSTRALIA. P.O.
Box 392.

CAR CONVERTORS 12V INPUT
Output 9V 300mA £1-60, Output 74V 300mA £1- 80

BATTERY ELIMINATOR KITS
Send sae for tree leaflet on range.
100mA radlo types with press s(ud batte
|evmlnals 4§V £2410, 6V £2 18, BV 0. 44V
V £2-50. 8V + 6V £2-50, 3V £
alsono type 7 V 100mA wlth dln plug £2-10.
Transistor stabilized 8-way type for low hurn
3/%/6/7{/9/12/15/|8V 100mA £3:20. 1Am|
He way (ypel 4}/8/7/&{/11/13/14/17[
21/25/28/34/42V 1 Amp £4- 2 Amp £7-

Car convertor kit Input 12V DC Output 8/7}/9V
OC 1A transistor stabillzed £

Stabilized Laboratory power kl| Switched
1t030V in 0-1V steps. 1Amp £12-45.2 Amp £14-95

SINCLAIR PROJECT 80 AUDIO MODULES
P25 £4-95. 240 £

BI-PAK AUDlO MODU ES

5450 tuner £20-95, ALSO ll <80, PA100 £14-85,
MK60 audio kit £31-95. Stereo 30 £15-50, SPM80
£3-85. BMT £3-32. Send sae for free data.

SINCLAIR (C20

1C20 10W+10W stereo Integrated clrcult amp kit
with printed circult'and data £4-

PZ20 Power supply kit for above £3- 05

VP20 Volume, tone control and preamp kit £8°93.

Send sae for free leaflet on the whole system,

JC12 AND JC40 AMPLIFIERS
JC12 6W IC audio

mp with free data
and printed
circult £1-95
Also new JC40 20W
model with pcb

-95, Send sae for free leaflet on both models

and assoclated power supply and preamp kite, -

FERRANTI ZN414
IC radlo chip £1-44, Extra parts and pcb for radlo
£3:85. Cage £1. Send sae for free data.

Everyday Electronics, June 1977

SWANLEY ELECTRONICS
Dept E.E. PO BOX 68,
32, GOLDSEL ROAD,

SWANLEY,KENT BR88TQ.

Mall-order only. No callers. Send sae for free data
on kits. Post 30p on orders undar £4-50, otherwlse
free. Prices Include VAT. Official orders wel-
come. Oversgas customers deduct 7% on items
marked ® and 11% on others.
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B. BAMBER ELECTRONICS

Dept. EE. 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

RED LEDs {Min. type) 5 for 70p.

complete with vidicon base £8-80 each. Brand New.

TRONMICS BOOKS IN STOCK. SAE FOR

FULL RANGE OF BEANARDS/BABANI Eurf Type 318M, 3200 APM

MAINS ISOLATION TRANSFORMERS. Tapped
mains input. 240V at 3A + 12V at 500mA output.

VIDICON SCAN COILS (Transistor typs. but no data) New, boxed, made by Gardners, £12.

PERSPEX TUNER PANELS ifor FM Band 2

tuners} marked B8-108MHz and Channels 0—70
clear numbers, rest blackad out, smast m

GARRARD SV pC MINIATURE MOTORS,

joverned, size approx.

H-n dia. x 13in, high, with 2mm spindle 8rand
sw. 60p each or 2 tor £1.

quoted are

NEW FOR THE VHF CONSTRUCTOR. A range of
tuned circuita on formera with siugs and screening cane. BY 185
and renge can be  lex-equip)

SILICON HIGH VOLTAGE RECTIFIER STICKS,
Snew) 35kv 2.5mA £1 each, BY140
12KV 2.6mA a5p each.

size approx. 8}in. x 1}in., 2 for 3ln

A LARGE RANGE OF CAPACITORS AVAIL-
ABLE AT BARGAIN PRICES, S.AE FOR LIST.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 60p each, 3 for £1.50.
PL259 Plugs GP'VFE)
reducers, 85p

or 5 for
$0233 Sockets (PTFE) ‘brand new {4-hole fixing

YVDG) 50p each or 6 for £2.25

brand new, packed with

MIXED COMPONENT PACKS, containing
resistors, capacitors, pots, etc. All new. Hundreds
of items. £2 per pack. while stocks last.

ALU-SOL ALUMINIUM SOLDER (made by Mutti-
core). Solders aluminium to itself or copper,
brass, steel, nickel or tinpiate, 16 s.w.g. with
muiticora flux, with instructions. Approx™ 1 metre

gmﬂy extanded by using varyi in paraliel
YD S (Fin. square, dumpy type,
Type SA 20 to 30MHz (when 3301 fitted In parwilel}.
Type SB 35 to 5QMHz (with link winding).

Type SC 70 to 100MHz {with link wlndlno).

Type SO 135 to 175MHz Iwith ink winding).

Type M (Min. fin. squars types}.

Type MA 19 to 28MHz (when 33pf fitted in parallel).
Type MB 22 to 32MHz when 33pf fitted In paraliel).
Type MC 25 10 35MHz lwhen 33pf fitted in parstiel).
Type MO 38 to 5GMHz lwhen 33pf fitted In paraliel).
Type ME 48 to 80MHz {when 33pf fitted in oarsliel).

variable fitted n paraliel.
{sams typel st 50p per pach of

Type MF 100 to 200MHz (without siug) when 0 to 30pf __—

Alt the above coils availabie ln pcck.l of five only

VARIABLE STABILISED POWER SUPPLY,
maing input. 0-24V output, stabilised and current
limiting 5t 500mA + 32V at 50mA. 8rand new by
British manufacturer. Size approx. 7§ x 24 x din.
complate with external 5k 3-turn pot for voltage
control. Connection data supplied. £7.

14l DIL REED RELAYS, 5 to 12V DC, 450 ohm
ool

Single P
3w .

SPECIAL OFFER .

STARPHONE HIGH BAND RF PC BOARDS,
with conversion data for making into a good 2M
Cor\verler {All that is needed: 1 xtai. 7 caps.

e Change ovar. Contact ratings 28V {A
8 each.

SOLDER SUCKERS (Plunger T?.)
Model, £4.50. Skirted Model, 9
Nozzles 60p each.

Standard
5. Spare

coil 40p pack. Large reel £2.75./

VARICAP TUNERS Mullard Tvps ELC1043/05.
Brand New, £4-40 + 12§% VA’

BARGAIN PACK OF LOW VOLTAGE

WELLER SOLDERING JRONS

EXPERT. Built-in-spotlight illuminates work. Pistol

copps!

ELECTROLYTIC CAPACITORS. Up to 5OV
warking. Seatronic Manutacture. Approx. 100. £1.80
per pack + 124% VAT.

r

grip with ﬂngerllp trigger. High
solderin

IPEva SOLDER GUN. £8.80 + VAT {34p).
EXPERT SOLDER GU KIT (s
otc.), £9-80 +VAT (78p).
SPARE BITS, PAIR, 30.“ VAT {2p).
MARKSMAN SOLDERING IRONS
SP15D 15W £3 + VAT zz.”
.SP250 25W £3 + VAT {2

spare bite case.

Mobile Converters. 24V OC input 13-8V st
approx, 3-4A DC output, fully stabilised. £3.80 sach
(ideal for running 12V car radio from 24V lorry
battery).

We now stock Spiralux Tools for the elactronic
enthusiast. Screwdrivers, Nut Spanners, BA and
Metric sizes, pop rivet guns, etc. S.A.E. for list.

2 resistors, and 9V DC.) PCB contains 2 Dual
PLASTIC PROJECT BOXES with scrow on lids (in Mos Fet RF stages {3N140), Diode ring mll!l
Black ABS) with brass inserts. 3 stnge Osc/Multiplier. Alt an one PCB, approx. size
TYPE NB1 approx. 3in. th . x 1}In. 30p sech. ”. ext. connections. 9V DC supply, AGC
TYPE NB2 approx. 3in. x 2¢in. x 1 fin. B0p each. (an be_ioft fixed bias, or in control) Ant.
TYPE NB3 approx. 44in. X 3¢in. x 1§in. 80p each. input, IF output (works from @ few MHz to over
30MHz). ANl Brsnd New. £6.50 each. while
stocks last.

MULLARD 86A2 85V STABILISER VALVES

w) sach for .
iend RgeV7onsses o2 IR0, 88X20 (VHF Osc/Muld, 3 or 50p.
8C108 (metal can), 4 for r
PBC108 {ptastic EC105) B for BOp.

BFYB1 Transistors, 4 for 60p.
BCY72 Transistors, 4 for 50p.
PNP audio type TO8 Tranllsmr‘, l2 for 28p.
BF152 (UHF amy mlxer) 3 for 504
2N38|9 Fﬂ 3 for
N SLICON S for 50p.
BC‘ 58 PNP SILICON, 4 for 50p.
BAY31 Signal Dlodas, 10 for 35p.
BA 121 Varicap Diodes, 4 for 50p.,

TO3 trensistor insulator sats, 10 for 50p.

2N3066 type Transistors. O.K.. but unmarked,
6 for £1,

. 110V NEONS, SCREW-IN-TYPE, 4 for 60p.

4MHz XTAL PACKS (10 assorted xuals between
4MHz and §MHz2], our selection only. £1 Pack.

MINIATURE PLIERS. ngh uslity “Crascent”,
mads in USA. £4.35 +VAT (36pl. SMALL MAINS SUPPRESSORS (small chokes,

ideal for radoo HI Fi inputs. etc), approx. §in. x
1in., 3 for &

SIDE CUTTERS. High quality, £3.70 + VAT 30p.

"SP25DK 25W + bits, etc.. kit £3.85 + VAT {31p).
SP40D 40W £3-44 + VAT (28p).

BENCH STAND with spring Marksman lrons,
£2.22 + VAT (18p).

SPARE BITS

MT8 for 16W, 46p + VAT (49)

MT4 for 25W. 38p + VAT (3p).

MT10 for 40W, lgp + VAT { )

TCP2 TEMPERATURE CONTROLLED IRON.

TWIN 1.F. CANS, approx. 1in. x }in. x 1in. high.
around 3.-5-5MHz, separate transformers in
1 can, internally screened, 5 for 50p + 124% VAT.

Dubilier Electrolytics, 50uF, 450V, 2 for 50p.
Dubitier Etectrolytics, 100uF, 275V, 2 for ng
Plessey Electrolytics. 470uF, 83V, 3 for 50p.
TCC Electrolytics, 1000uF, 30V, 3 for 80p.

Temperstura controlled iron and PSU. €27 + VAT (P:’Ia'ue o flenvnlwlcs 1000uF. 180V, 40p each
/¥ or

(SI?A‘:)E TIPS Dublier Electrolytics, 5000uF, 35V BOp sach
“Type CC sin Dublller Eioctrotytics, 5000uF,

le flat. Type K double fiat fine tip,
Type P, very fine tip. £1 each + VAT {8p).

MOST SPARES AVAILABLE.

Electrolytics, 8800uF, 26V Mqh qudo. u:r-w
(ermlnals with moumlng clips, 50p
Plessey Eloclroivﬂcz, uF at 83V 75p each.
Plessev Cathodrey apacllou 0-4) 4uF at 12.5kV
Crew terminals. £1.80
PLEASE ADD 12{% VAT TO I.I. CAPACITORS

TV PLUGS AND SOCKETS
v Piui s (metal type), & for 80,

ots (meta! type). 4 for

e Connectors {back-to-back :oehu) 4 for 50p.
Plt.lc sdd 12§% VAT.

MULTICORE SOLDER
Size § Sevbit 18 sw.g. in alloy disp , 32p

+ 3p).
Size C‘ISKV'B Savbit 18 s.w.g.. 68p + VAT (Ar)
5\7‘12 Savbit 18 sw.g. on plastic ree) £

+

Ko (1. |Ig;00 %40, 20 s.w.g. on plastic reel £3.

Terms of Business: CASH WITH ORDER. MINIMUM ORDER f2. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.

PLEASE ADD VAT AS SHOWN. ALL 600DS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY.

First of course you need our catalogue—all
200 pages of it! It's so packed with good
things that it's known as the constructor's
‘Bible’. it costs just £1 plus 40p for post and
packing. With It comes a free Bargain List
showing many items at such knock-down
prices that the savings can pay for the cata-
logue severaltimes over. Send for a catalogue
today, using the coupon on the right.

electronic masterpiece!
Imo,

m cO0king up a new

to HOME RADIO now
uy the componen

During the many years we've been serving the needs of
radio and electronic constructors we've seen quite a few
odd customers at our Mitcham shop, but we must admit
we've not yet had a Chinese buffalo boy. However, even
such a customer wouldn't reaily surprise us, for.we get
an amazlng variety of characters, ail having a common
enthusiasm for this ever-growing hobby, They come to
us knowing they can choose from a wonderful stock of
components, They know too they'ii get that extra bit of
‘service’ that makes all the difference. Of course, apart
from those who call at our shop we have thousands of
faithfui customers who order regularly by post, having
chosen their components from our famous catalogue.
Why not foin them?

Please write your Name and Address in block capilals '
N MERN .. ... ... SO l
| HOME RADIO (Components) LTD.. Dept. EE {RepniNg !
234.240 London Road. Whitchem. Surrey CRe 3MD  London 9'?9“).'

4 3HD Phone 01-648 8422

Published approximately the third Friday of each month by IPO Magazines Ltd., Fleetway House, Farringdon 8t., London EC4 4AD. Printed in England by Index Printera Lid., Dunstable
Beds. 8ole Agents for Australia and New Zealand—Gordon and Gotch (AfBia) Ltd 8outh Africa—Central News Agency Ltd. Everyday Electronlics is sold subject to the following conditions
namely that it sbali not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended acliing

price shown on cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold, or hired out or otherwise disposed of in & mutilated condition or in
-any unauthorised cover by way of Trade, or afixed to or as part of any publlc:tlon or advertising, literary or plcwrlal matter whatsoever.



SEMICONDUCTORS-COMPONENTS

DIODES

Type Price Type Price Type Price

AA129 £0-08 BY100 £0-16 BYZ11 £0-31 QA91 £0-07
AAY30 £0-09 BY107 £0-12 BYZ12 £0-31 QA95 £0-07
AAZ13 £0-10 BY105 £0-18 BYZ13 £0-26 OA182 £0-07
AAZ17 £0-10 BY114 £0-12 BYZ16 £0-41 QA200 £0-08
BA100 £0-10 BY124 *£0-12 BYZ17 £0-36 QA202 £0-08
BA102 £0-32 BY126 °£0-15 BYZ13 £0-36 SD10  £0:06
BA148 £0-15 BY127 *£0-16 BYZ19 £0-28 SD19 £0-06
BA154 £0-12 BY128 ®£0-16 OA10 £0-35 IN34 £0-07
BA155 £0-14 BY130 *£0-17 QA47 £0-07 INI4A £0-07
BA156 £0-14 BY133 *£0-21 OA70 £0-07 IN914  £0-06
BA173 £0-15 BY164 £0-51 OA79 £0-07 IN916 £0-06
BB104 £0-15 BY176 "£0:75 OAS81 £0-07 IN41438 £0-06
BAX13 £0:07 BY206 £0-00 OA85 £0-09 {S44 £0-05
BAX16 £0-08 BYZ10 £0-36 OA90 £0-07 1S920 £0-06
Type Price Type Price Type Price Type Price
15920 £0-06 IN4003 £0-07 1S020 £0-10 iS031 £0-25
15921 £0-07 IN4004 £0-08 1S021  £0-11 IN5400 £0-13
1S922 £0-08 IN400S £0:09 [1S023 £0-13 IN5S401 £0-15
15923  £0-09 IN4006 £0-10 1S025 £0-14 IN5402 £0-16
15924  £0-10 IN4007 £0-11 1S027 £0-16 IN5404 £0-17
IN4001 £0-05 IS015 £0-09 1S029 £0-20 IN5406 £0-21
IN4002 £0-06 INS407 £0-25

SUPER UNTESTED PAKS

Pak

No. " Qty.

U50 400 Germ. gold bonded OA47 dlode
U51 150 Germ. OA70/81 diode

U52 100 Sllicon diodes 200mA O A200
U53 150 Dlodes 75mA 1N4148

Us4 50 Sll rect top hat 750mA

US5 20 Sl rect stud type 3 amp

US6 50 400mW zeners DO7 case

U57 30 NPN trans BC107/8 piastic
Us8 30 PNP trans BC177/178 plastic
U59 25 NPN TO39 2N697/2N1711 silicon
Uso 25 PNP TO59 2N2905 silicon

Ul 30 NPN TO18 2N706 sllicon

u62 25 NPN BFY50/51

U63 30 NPN plastic 2N3906 sllicon
US4 30 PNP plastic 2N3905 silicon
U65 30 Germ. 0071 PNP

U66 15 Plastic power 2N3055 NPN
U67 10 TO3 metal 2N3055 NPN

Uss 20 Unljunctlion trans 11S43

U69 10 1 amp SCR TO3

3 amp SCR TO66 case

Order
No.
16130
16131
16132
16133
16134
16135
16136
16137
16138
16139
16140
16141
16142
16143
16144
16145
16146
16147
16148
16149
16150

8
Code Nos. mentloned ahove are glven as a gulde to the type of
device In the pak, The device themseives are normally unmarked.

LINEAR PAKS

Manulacturer's *’Fall Quts'* which include
Functlonal and part-Functlonal Unlts.
These are classed as *'out of-spec’ from
the maker's very rigld speclfications, but
are ldeal for learning about ICs and ex-
perlmental work.
U721--30 Assorted Linear Types, 709 741,
747, 748, 710 588, etc.

ORDER N 27 ’£1-50

U76SD Fm STEREO DECOD
5 ICs 76110 equivalent to MC1310P MA767.
Data suppiled with pak.

ORDER No. 16229 *£1-50
UT6A AUDIO POWER OUTPUT
AMPLIFIERS
8 assorted types. SL403, 76013, 76003, etc.
Data supplied with pak.

ORDER No. 16228 *£1-00

COMPONENT PAKS

74 SERIES PAKS

Manufacturer's **Fall OQuts" which Include
Functlonal and part-Functional Unlts.
These are classed as *out-of-spec’ from
the maker's very rigid speclficatlons, but
are ideal for learning about {Cs and
experlmental work.
ggG—1 00 Gates assorted 7400-01-04-10-50-
ORDER No. 16224 £1-2
T4F—50 Flip-Flops assorted 7470-72-73- 74-
76-104-109, etc.
ORDER No. 16225 £1-21
74M—30 MSI. Assorted Types. 7441-47- 90—

154, etc.
ORDER No. 16226 £1-20

VEROBOARDS PAKS

VB1—Approx. 30sq.In various slzes. All
0-1in matrix.

ORDER No. 16199
VB2—Approx. 30sq.In varlous sizes. 0- 15In
matrlx

ORDER No. 16200 60p

ELECTROLYTIC PAKS

A range of paks each containing 18 first
quality, mixed value minlature electroly-

tles.
EC1—Values Irom 0-47uF to 10uF.

ORDER No. 16201 *60p
EC2—Values Irom 10uF to 100uF.

ORDER No. 16202 *60p
EC3—Values from 100uF to 680uF.

ORDER No. 16203 *60p

€280 CAPACITOR PAK

75 Mullard C280 capacitors, mixed values
ranging from 0-014F to 2-2uF complete with
Identification sheet.

ORDER No. 16204 *£1-20

PLEASE WORD YOUR ORDERS
EXACTLY AS PRINTED, NOT
FORGETTING TO INCLUDE

OUR PART NUMBER

VAT

ADD 121% TO PRICES MARKED*

ADD 8% TO OTHERS EXCEPTING

‘THOSE MARKED t, THESE ARE
ZERO RATED

0 01uF, 0-0154F, 0-022uF.
0-033F and 0-047uF

Pak Order
TRIACS & 20" Reslstor mixed val ToTe4 ~£0'%
s . g
2 AMP TOS CASE 10 AMP TO48 CASE e (T i ¢
Volts  No. Price Volts No. Price | C2 150 Capacitors mixed value approx. 16165 *£0-60
100 TR12A/100 £0-3 100 TR110A/100 £0-T7 {count by welght)
200 TR12A/200 £0-51 200 TR110A/200 £0-92 | C3 50 Preclson resistors. Mixed 16166 £0-60
400 TR12A/400 £0-T1 400 TR110A/400  £1-12 values
C4 80 W 1eslstors mixed preferred 16167 *£0-60
values
ospamP gose CASPE”ce el U || Pleces assorted forlte rods 16168 *£0-60
= 3 6 .M *£0-
100 TR16A/100 £0-51 100 TR110A/100  £0-77 87 12 Plalt':‘ll("wglEeaggi\e(ers/tssort}:d :g}'elg :ggg
200 TR16A /200 £0-61 200 TR110A/200 £0-92 colours single strand
400 TR16A /400 £0-77 400 TR110A/400 £1-12 | ¢ 10 Reed switches 1611 *£0-60
c9 3 Micro switches 16172 *£0-60
Is C10 15 Assorted pots 16173 *£0-60
TH Y R TORS ci 5 Metal jack socketf 3;( 3-5mm 16174 *£0-60
X standard teh t
600mA TO18 CASE 7 AMP TO48 CASE c12 30 Pazpers condensers grelgreesd 16175 *£0-60
Volts No. Price Volts No. Price types mixed values

10 THY600/10 £0-13 50 THYTA/S0 £0-48 | C13 20 Electrolytics trans. types 16176 *£0-60

20 THY600/20 £0-13 100 THY7A/100 £0-51 Ci14 1 Pak assorted hardware— 16177 £0-60

30 THY600/30 £0-19 200 THY7A/200 £0-57 nuts/bolts, gromets, etc.

50 THY600/50 £0-22 400 THY7A/400 £0-62 | C15 5 Malns slide switches ass. 16178 *£0-80
100 THY600/100 £0-25 600 THY7A/600 £0-78 | C16 20 Assorted tag strips and panels 16179 £0-60
200 THY600/200 £0-38 800 THY7A/800 £0-92 | C17 15 Assorted contro! knobs 16180 *£0-60
400 THY600/400 £0-45 g:g 4 Soltary wnvevchange|sul!ches 16181 *£0-60

10 AMP TO48 CASE 2 Relays 8-24V operating 16182 *£0-60
Volts No irlce c20 1 Pazkdocopllaer laminate approx. 16183 £0-60
1 AMP TO5 CASE 50 THY10A/50  £0-51 28103
Puce | 380 THVISARR £37 [ cxy 1o guaodsitiestoomagame etm A
50 THY1A/50 £0-26 200 THY10A/200 £0-62 slrzeesand coI::r i
.o .
;gg In;: :ggg i:i; 288 .}’nng:%gg 3;; c23 60 § waltt resistors mixed preferred 16188 *£0-60
. [ values
00 THYlaldoo  £0:3% | B0 THYIOAS00 #1722 | o4 25 Presets assorted type and value 16186 *£0-60
800 THY1A/800  £0-58 D v c25 30 Mt::(;fosu.r;;randed wire assorted 16187 £0-60
Voits No. Price y Y
50 THY16A/50 £0-54
3 AMP TO66 CASE 100 THY16A/100 £0-58 SLIDER PAKS
Voits No. Pric 200  THY16A/200 £0-62 | Pak Order

50 THY3A/50 £0-25 400 THY16A/400 £0-77 | No. Qty. No. .Prlce
100 THY3A/00  £0-27 600 THY16A/600 £0-90 | S1 6 Slider potentiometers, mixed values 16190 £6-60
200  THY3A/200 £0-33 | 800  THY16A/800 £1-39 gg g §‘|'|'5"r' go:::‘\:lometters. nllll 4o ?,hﬁ's 12}312 ::::ggg
400 THY3A/400 £0-42 er po! fometers, a n b
600 THVJA%OO 20.50 30 AMP TO% CASE S4 6 Slider potentiometers, all 22k 2 lin 16193 *£0-60
800 THY3A/800 £0:65 S5 6 Slider potentiometers, all 47k 2 lIn 16194 *£0-60

Vs%lfs #ﬂ'vaoA/so ar!gg S6 6 Slider potentiometers, all 47k 0 log 16195  *£0-60
100 THY30A/100 £%-43
5 AMP TOG66 CASE 200 THY30A/200 £1-63 CERAMIC PAK
Volts No. Price 400 THY30A/400 £1-79
. 50 THY5A/50 £0-36 600 THY30A/600 £3-50 | Containing a range of first quallty miniature ceramic capacltors.
100 THY5A/100  £0-48 Unrepealable value.
200 THY5A/200  £0-50 | Prl Pak Order
400  THYSA/400  £0-57 0 rice 1 No, Qty. No. Prlce
B8T101/500R £0-80 Jat
600 THY5A /600  £0-69 BT102/500R £0-80 MC1 24 = | ltors, 3 16160 *£0-60
800  THYSA/800  £0-81 i 15 o of each value—22pF, 27pF,
BT}gg :o ;g ggpl;, 39pF, 47pF, 68pF, and
' ]
BT108 £0-90 °£0-
s ame Tomo case | b £l [ vce =t minjatue caunle i 3 ot caa
Volts No. Price 2Na525 £0-T1 150pF, 180pF, 220pF, 270pF, '
ggg Tnvnuoo; £0-57 B;);JO;SOLL 2:-::51 330pF and 390F '
THYSA/600P  £0-69 BTX30/400 46 | MC3 24 minlat f Htors. +p0"
800  THY5A/800P £0-81 | C106/4 £0-60 T e e L i o102 oo
680pF, 820pF, 1,000pF, 1,500pF
MCA 21 miniatire ceramic capaclt 161 L3
miniature ceramic capac ors, 63 0-60
ORDERlN G 3 of each value—4,700pF, 6,800pF

CARBON RESISTOR PAKS
These paks contaln a range of Carbon
Reslstors, assorted Into the following
groups:

R1--60 mixed W 100-820 ohms.

ORDER No. 16213 *80p
R2—60 mixed §W 1-8-2kQ2
ORDER No. 16214 *60p
R3—60 mixed W 10-82kn
RDER No. 1621 *60p
R4—60 mixed $W 100-8205 2
DER No. 16216 *80p
R5—40 mixed iW 100 82002 .
ORDER No. 16217 *60p
R6—40 mixed ;W 1-8-2kQ2 .
ORDER No, 16218 *60p
R7—40 mixed 'W 10 82kQ2 .
ORDER No. 16219 *80p
R8—40 mixed %W 100-820k 02 .
R No. 1 “60p
R9—60 mixed §W 1-10MQ .
DER No. 16 *60p
R10-—40 mixed ;W 1-10MQ
ORDER No. 16231 *60p

Just a selection from our
huge stocks!

SEE OUR
1977 CATALOGUE

126 pages packed wlth
valuable Information

ORDER NOW
ONLY 50p
plus 15p p & p

\t

COMPONENTS SHOP:
STREET, WARE, HERTS

WORLD SCOOP JUMBO
SEMICONDUCTOR PAK
Transistors, Germ. and Silicon Rectifiers,
Dlodes, Triacs, Thyristors, ICs and

Zeners.

ALL NEW AND CODED
Approx. 100 pleces. Offering the amateur
a fantastic bargaln PAK and an enormous
savlng—ldemlﬂcntlon and data sheet In

every p
ORDER No. 16222 £2-25

Dept. E.E.6, P.O. Box é, Ware, Herts

18 BALDOCK




PLIN

This high quality Graphic Equaliser will enhance even the most
sophisticated system at a fraction of the cost of a ready-made
equaliser of equal quallty. You can get all the parts from us
(except woodwork) inciuding drilled and printed metalwork.
Construction details in our leaflet: 15p.

The only organ you can build in stages and
tailor to your requirements as you go
along—and at each stage you'tl have a fully
working instrument! We haven’t got the
aglmmicks (yet—they’re coming soon), but we
have got the most beautiful sounds—you
won't find them on any organ less than twice
our price. So get our MES50 series leaflets
. nowl! 65p buys the three aval!able so far.

Play fasclnaling games NOW on
your own t.v, in your own tiving

We stock a wide range of switches
including a really low-priced high
quality interlocking push-button
switch system, which is extremely
versatile. We've got to - -
switches, slide switches, push
switches, rotary switches—there
are dozens ta choose from, but it's
only a tiny part of our fantastic
range.

A compleiely self-contained pedal
unii. 12-note, 2-octave range,

4 organ stops. It can be added to
any organ! A really unusual extra
is the bass guitar stop which uses
four envefope shapers to give a
reai bass guitar sound. A must for
the solo guitarist. Full construction
details In our catalogue—post the
coupon below now!

room. The kids will ihink it's magic
when the scores pop up on the
screen. Lay your bets—anyone
could win—with Maplin’s prices
everyone can win. All parts at
remarkably low prices (I.C. alone
£11-99), send for our latest
newsletter for details. All prices
include VAT and P & P.

Complete Kit £24-50. Please add 350
to Kitwrice for copy of
constructiopal detaiis.

POST THIS COUPON NOW FOR YOUR COPY OF OUR CATALOGUE

PRICE 50p

Please rush me a copy of your 216 page catalogue by return of post.

| enclose 50p, but understand that if | am not completely satisfied | may
return the catalogue to you within 14 days and have my 50p refunded
immediately.

NAME

ADDRESS




