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EmsN KEYBOARD MAKES GRAPHICS,

81 FUNCTION AND SHIFT LOCK

i SINGLE-KEY OPERATIONS FOR

LESS THAN £20!
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RADAR DOPPLER INTRUDER DETECTOR

Detection range adjustable from 2m to over 20m

MORE MODEL RAILWAY PROJECTS

Remote control and computer interface for
our master Controlier

MAKE YOUR OWN PRINTED CIRCUIT BOARDS

Complete how-to-do-it description of the
methods available

LATEST MAPLIN PRICE LIST

And much, much more
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DID YOU MISS ISSUE 1 0R2?

Copies of issue 1 are still available for just 60p, and include all
these interesting projects:

Universal Timer. A comprehensive programmable controller for up to 4 mains
appliances. There is storage for up to 18 program times, ons or offs and relay
outputs. Complete construction details.

Combo Amplifier. Superb 120W MOSFET power amp with low-noise BI-FET pre-amp
having buiit-in flanger, inputs for guitars, keyboards or microphones, and five step
equaliser. Complete construction details,

Temperature Gauge. Coloured LED indication of -10°C to 100°C.
Complete construction details.

Pass The Bomb! Low-cost easy to build electronic version of pass-the-parcel — ]
keeps the kids amused for hours! “

Plus six easy to build projects on Veroboard: Car Battery Monitor — Colour Snap
Game — CMOS Logic Probe — Peak Level Indicator — Games Timer —

Muiti-Colour Pendant.

Issue 1 also included features on Videotext and How To Solder and feature series,
Basically BASIC, Starting Point and Circuit Maker.

All this for just 60p. Order As XAD1B (Maplin Magazine Volume 1 No 1) Price 60pNV

Copies of issue 2 are also available for just 60p and include the
following projects:

Digital Multi-Train Controfter. Our superb digital O -3 . - \
train controiler can control up to 14 -—ﬁ—’—" = 2
locomotives individually on the same track. - 9 S*) E‘
Any four loco’s can be controlled
simultaneously. The unit has automatic short- Q (3 S S
circuit protection and because it uses digital s ' U -
control a DC supply ts present all the time for
carriage lighting etc. The locomotive modules

will fit in most modern 00-scale engines.
Complete construction details.

Multi-Mode Digital Stopwatch. Here’s an easy-to-build stopwatch with accuracy and display to a 100th of a second.
There is a large 8-digit display so that times of up to 24 hours can be shown. The unit can be operated in ane of
four modes: standard, sequential, split and rally. Complete construction details.

Home Security System. Fuli construction details of our new home security system t,r'_'
offering a bigh degree of protection for domestic or commercial premises coupled = ‘
with excellent long-term reliability. The unit's features are: six independent . 4 1]

channels, 2-wire or 4-wire operation, detects open or short circuit or just resistance \
change, tamper-proof main cabinet and external cabinet. The external cabinet

has its own protection as well. There are presettable entry and exit delay timers. ‘ .
With the extra peripherals being added each issue, this is a really versatile system. S

Digital M.P.G. Meter. An easy to build device that will help you to make your motoring more
economical. The unit has a large easy to read LED display. Complete construction details.

tssue 2 also included features on CB Equipment, Working with Op-Amps Part 1 and our regular feature series:
Basically BASIC, Starting Point and Circuit Maker, Plus news of the Atari computer and video games, a small feature on
salar cells and lots more.

All this for just 60p. Order As XA02C (Maplin Magazine Volume 1 No 2). Price 60pNV
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THE MAPLIN MAGAZINE

INTEREST FREE
CREDIT ON COMPUTER
HARDWARE

In this issue we're pleased to announce
details of an exciting new scheme. if
you want to buy over £120-worth of
computer hardware, we can now offer
you nine months to pay — interest free!
All you pay is 10% of the cash price
when you collect the goods, then 10% a
month for a further nine months. You
end up having paid only what you'd
have paid had you bought it cash, but
with the payments spread over 9 months.
Now you can afford today, the computer
you always wanted, without having to
pay crippling hire purchase charges.
With our scheme there are no charges
at all! At the present time we're
planning fo run the scheme untii the
end of August '82, but we will extend it
if it is very successful.

Talking of success, we still can't believe
how many subscriptions we'vereceived
for this magazine. Though | must
apologise for disappointing you by
having to hold over promised articies.
Last time we didn't have space far the
sequencer, so we've now published this
as a leaflet (see page 5) and this time
with much regret, we have to held over
the frequency counter, even though we
are certain it wili be very popular. Its
unigue digital switching system makes
it unbelievably simple to use.

Finally, a plea to piease keep your
letters coming. In this issue we were
able to print every letter received.
Usually we are able to choose from
about 50 or 60. It's hard to believe that
we totally please our customers for
every one of the 50,000-plus orders we
despatch every gquarter. So if you can
think of ways we could improve our
service then please do write. Even if we
don't publish your ietter, you can be
sure that all the directors at Maplin read
and take note of what you have to say.
We may well not agree with what you
say, but we're happy to throw open the
discussion through these pages.

As usual, we're well-advanced with the
projects for the next issue — some
really interesting things too, as you'll
see if you take a look at the inside rear
cover. Many of the projects for issue 5
are also well-advanced and we're really
excited about a unique new service
we're hoping to launchwith issue 5. The
Maplin Magazine is always original and
up-to-gate. Don't miss it — send your
subscription now!

June to August 1982 Vol. 1. No. 3
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Radar frequency coverage of rooms up to 20m
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* Single key selection of Graphic symbols,
Function mode and Shift Lock

* Full size, full travel, 43-key keyboard
* Two-colour legend for keys is the same as

the ZX81 keyboard

* Faster, more reliable entry — use it once and
you won't be able to do without it again!

ZX81 are very much in demand at

the moment and an add-on key-
board with full size keys can offer a
great improvement over the existing
unit. Operation becomes more positive,
unitke the ZX8l's touch-keyboard
where the only way to be sure you've
pressed the key correctly is to check on
the screen. With this keyboard, the feel
is similar to that of atypewriter and thus
entry speed is far higher and much
more reliable.

On the ZX81's touch-keyboard, to
select a grapbic symbol — first the
“shift” key must be operated and held
angd then the “graphics” key operated,
then the "shift” key held and the actual
graphic symbol required pressed. On
this keyboard simpty press and release
the “graphics 2” key. An LED gives an
indication that the mode is selected
and the screen cursor changes to[G] as
normal. Now any desired graphics
symbol may be selected directly with-
out pressing or holding any additional
keys. Press and release “graphics 2”
key again to returnto normal mode. The
LED will extinguish and the screen
cursor will return to [K or L].

On the ZX81's touch-keyboard
selecting a function requires a similar
operation to selecting a graphics
symbol. On this keyboard simply press
and release the "function” key. The
screen cursar changes to [F] and an
LED flashes once to indicate that this
mode is selected. Now any of the
operator keys may be selected directly
without pressing or holding any addi-
tional keys. After selection the LED is
extinguished and the screen cursor
returns automaticaily for nermal entry.
2

Suppor‘t systems for the Sinclair

Finally, this keyboard has a “shift
lack™ key that electronically holds the
keyboard in shift mode after that key is
momentarily pressed. A second LED
lights to indicate that this mode is
selected. Pressing the “shift lock” key
again, extinguishes the LED and returns
the keyboard to normal entry mode.

Our own experiments have proved
that this keyboard is invaluable. No-one
who tried it wanted to go back to using
the touch-keyboard. Reltef from neck-
ache was one often cited advantage!
Users described how with the touch-
keyboard one looks down to the left or
right fo read the program to be entered,
then at the keyboard to select the key,
then up at the TV to check the symbol
has gone in, then often, back to the
keyboard to roll the finger around a little
more because the symbol hasn't been

' T
-"
1
=)

81 =1 515 =R 529 =J

S2 =2 16 =T 830 =K

83 =3 57 =Y SM =L

S4 =4 518 =y $32 =New Line

§5 =5 519 = | $323 =5hift Lock

86 =6 S520=0 §34 =5hil

IS= $21 =P 53s5=2Z

58 =8 822 =Func' S36=X

$9 =9 523=4A 837 =C

S510=0 §524=8 538=Vv

SM =Grps 2 525=D S38 =B

512=0 826=F S40=N

S13=w 827 =G 541 =M

S5t4=E S28=H §42= -
543/44=Space

Table 1. Key function chart.

entered (apparently a common occur-
rence), then up to the TV again, then
back to the program. When entering
with our keybcard, operators rarely
needed to move at ali.

Children who used it, found they
could perform complicated operations
easily — often they couid not do the
same thing on the touch-keyboard at
alll Everyone agreed that there was no
alternative on the market and almost
lynched the author to get their hands on
the prototype.

Construction

Begin by straightening and forming
the wire links of which there are thirty.
These must be fitted first. Then fit the
six diodes, taking care to align the black
band printed around the body with the
white line printed on the pcb. Insert all
the resistors. For those unfamitiar with
the cotour code, a chart is printed inthe
resistor section of our catalogue or you
can use the Colour Wheel (XLO5F).

Next fit the three iC's taking care to
ensure that they are the right way round
and that all the pins come through the
pct. Polycarbonate capacitors are
easily recognised by their silver bodies.
They fit directly on to the pcb, but if the
legs have been bent, take care when
straightening as they are easity broken.
Fit the four littie disc ceramic capaci-
tors and then the axial electroiytic. With
this component ensure that the indent
around the body of the capacitor is at
the same end as the ‘+' sign printed on
the pcb. Finally fit the two transistors so
that their ‘D’ shaped package zaligns
with the ‘D’ shape printed on the pcb.
Push them down to about 0.5 to 1cm
{*4in) from the pcb surface.

Maplin Magazine June 1982
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Figure 1. Component overlay of electranics section of pcb.

Figure 3. Pin-outs of companents.

R VEVEYAYA
__\ls 3 jT 21
+5v
——
s1 s2 s3 S4 $8 $9 $10
— -l b il =L cele=s wl=
O— 0O—4 i O— O O O—
iR & Sagph s B Qo pal]
st s12 st3 S14 815 519 $20 s21
i Sy S 014 e bk (2 o
s22 523 $24 $25 $26 $30 S31 $32
[ =% i 7 3= o i )
QO O— 00— O—4 O—4 O O—¢ (o2 T U —4
i e (b e B /R B
$33 534 §3s S36 537 839 540 S41 S42 $43 S44
- -l . i Ll e - iy 1. e LT
ot ] T—4 O—4 O— (O—e O—4 O—e O O—e¢ O—s ?
o e o A 1°11 I
—_——
ov
~N
& 0
i3
p &
[T]
Dt R
Bty e " s
«+5Y e TRt +5V
2 7 e a i 1 BCS548 =
1 (—’0 g
1 8 v | 2
13 16 10nF —{13 it ov B
iIC2b | 8 12 [ y 1
-
ov { .§i_ !
100nF ov : 12‘° ' 1c3 .
1 ) PIN 14 w2
am C9 1 + a
100nF Ic3 ] cio cn BZ
v R 5 e 100nF 100uF N .
5 1 3
1 'la | Ic3 | | §’
r D3 i } PINT o
3 1 Foud. |
? i 1 a | *®
IC28 : K] 8
1 e d . s &
ov 1 § A1 k
g s 3 560R C 1
RY f"’
{ 1 '’
10k TR2
5 5] BC548 +5v
B s
- :jf; iCte D1-6+1N4148 8
100",,* s | |R6 IC1 * 401068E 5 5
1™ IC2 » 4027BE
iC3 » 4066BE
ov

Figure 2. Circuit diagram.
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ZX81 KEYBOARD

Carefully solder all the components
and links inserted so far, then fit the 44
key-switches in position. Place a piece
of stiff card an top of the keys, then turn
the whole assembly over and solder the
keys In position. Make sure that every
key is seated right down on the pchand
re-solder if necessary.

Check the pcb for solder sptashes,
dry joints etc, then double-check the
position of every component and check
that the polarised components (C11
and all semiconductors) are correctly
orientated. Fit and solderthe two LED’s
either externaily with two lengths of wire
or directly to the pcb. if using our case
then the height of the two LED's will
have to be carefuily adjusted. See
Figure 3 for details of lead connections
to the LED's. Finalily fit and solder the
two sockets ta the edge of the pcb.

Fit the white plastic caps to the
keyswitches noting that two-position
caps must be fitted in the ‘rubout’,
‘print’, ‘newline’, ‘function’ and ‘shift
lock’ positions, and the three-position
cap must be fitted over the two keys in
the ‘space’ position. See Figure 4.
Carefully cut the printed legend and fit
the pieces into the clear caps referring
to Tabie 1. Then turn the transparent
covers aver and snap them into position
on the keys.

Connecting To ZX81

Careful inspection of the two flexible
cables will show that at each end a
small strip of the insulating cover has
been removed one side of the cable.
Plug the two cables into the sockets on
the keyboard pcb so that this uninsu-
lfated strip faces the pcb. Carefully
remove the feet on the ZX81 and
unscrew the screws beneath them.
Remove the base from the ZX81.

Push the two new flexible cables
through the slot in the ZX8l1 case
immediately above the ‘9" and '@’ keys
on the touch-keyboard. Then remove
the five-way cable (from the fouch-
keyboard to the socket on the ZX8l's
pch) from the socket. With reference to
Figure 6 plug the mew 7-way cable in so
that the biack stripe an the cable cor-
responds with pin 1 of SK1 on.the
Keyboard pch and KBD4 on the ZX81
pcb. Repeat this operation forthe 8-way
cable. The black stripe on the new 10-
way cable corresponds with pin 1 of
SK2 on the Keyboard pcb and All on
the ZX81 pcb. Note that the new cables
are 7-way and 10-way to ensure correct
mechanical fit, though in each case the
outer two wires are not used electrically.

Strip and tin (apply a thin layer of
solder to) the ends of the piece of
screened cable. Connect one end tothe
3.5mm jack plug as shown in Figure 5
and connect the screen atthe otherend
through the hole (from above) on the
pcb marked ‘OV' and sclder under the
pcb. Connect a multimeter switched to
10mA DC range or thereabouts with the
positive tead connected to the untermi-
nated centre lead of the cable and the
negative lead to the track on the pcb
4

cap i;
3 WAY
KEYTOP
el
' [ﬁ yd Cope
| D S A R Y & 5
PR [ L I m IK1
i . - L
Screen
Soider
SWITCHES
543444

figure 4. Fitting of 3-way key cap.

immediately beneath the hole marked
AT

Plug the adaptor into the ZX81 and
plug the mains adaptor into one of the
two sockets. Plug the keyboard into the
other socket and switch on. LEDI1
should flash on and then off and the
meter should then read less than 1mA.
If the meter reads negative or greater
than 1mA switch off immediately and
re-check all your connections.

If all is well, switch off, remove the
multimeter and connect the centre
conductor to the pch by passing the
bare end through the hole in the pch
marked ‘+V’ from above and soldering it
underneath. Switch on again and test
that the keyboard functions carrectly.

If the wrong characters are printed
you have probably got the flexibte
cables plugged in the wrong way. Don't
waorry, this can‘tdo any damage. Unplug
the 7-way cable in the ZX81, turn it over
and plug it in again. If it stilt does not
work do the same for the 10-way cable.
If this does not work, reverse the 7-way
cable again.

When all is well, switch off and re-
assemble the ZX81, folding the old
flexible cables back under the touch-

keyboard so that they cannot short

anything out on the ZX81 pcb. The new
keyboard can now be mounted in its

RO e R

Figure 5. Wiring of 3.5mm Jack piug. »

box if required. Switch on again. LED1
will flash on and then off and the [K]
cursor should appear on the TV screen
as usual and you're ready to go.

Circuit Description

S11, the ‘graphics 2' key is con-
nected to a buffer/inverter IC1f which
together with ICld acts as a mono-
stable. Operating S11 causes the out-
put of IClf to go low which in turn
causes the output of 1Cld to go high,
hoiding the input of ICLf high for the
period set by Cl1, R2.

The output of flip-flop IC2b now goes
high and turns on the bilateral switch
IC3a which operates the ‘shift’ function
in the Keyboard matrix. Also TR1
conducts, turning on LED]1. C2 dis-
charges through R3 which delays the
output from ICla from changing state.
When it does change overiClaoperates
IC3d which connects ‘graphics 2’ in the
keyboard matrix. Further operation of
S11 repeats this sequence except that
this time IC2b switches low and IC3a
and |C3d are released.

S22, the ‘function’ key is connected
to IC1b. When operated, |C3b operates
via D4 with C4 and R5 acting as anti-
bounce components. D6 becomes re-
verse biased and C5 discharges via R6,
Continued on page 55
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LIN NEWS

MAPLIN AT THE DAILY MAIL
IDEAL HOME EXHIBITION

The “Daily Mail” ideal Home Exhibition that was at Earls Court
Exhibition Centre during March attracted over % miilion people. Many
of them visited our stand where our organ was on demonstration. The
Atari computers were also being demonstrated and many of our more
popular lines were available for sate. Several thousand leafiets
describing our new burglar alarm were taken by interested visitors.

BREADBOARD 1982

Last year's Breadboard exhibition was naot as successful as we would
have hoped. The gate was well down on the year before and the
swingeing increase in the entrance fee upset many people who came
onto our stand to complain. The organisers did almost nothing in our
opinion to justify to the visitors, the cost of the entrance fee. We
therefore feel that we can no longer support this function and Maplin
wifl not be exhibiting at Breadboard 1982.

At the present time we are negotiating with another organiser, a new
and better hobby electronics show, with computing and amateur radio
thrown in. if all goes wel!, the new show will happen in December this
year. More news in our next issue.

 SEQUENCER FOR
5600S & 3800 SYNTHESISERS

We regret that again there was insufficient
space o include this projéct in the magaz-

ine. Therelora we are making i availableon a
leaflet which is available now.

Crder As XH53P {Sequencer Leaflet) No charge

The tomplete kit will also be avaiable shortly.
Order As LIWGE6W (Sequencer Kit) Price £125

DIGITAL MULTIMETER

This incredibly low-priced meter is attractively styled in a two-
tone brown plastic case with a tilt stand and front panel printed
in five colours for easy function identification. The easy-to-use
push-button range selectors permit one hand operation. Now
just look at this incredible specification.

Specification:

General

Display: 32 digit LCD with auto-zero and auto-polarity.
Operating temperature: 0°C to 50°C

Storage temperature: -35°C to £5°C, battery removed
Low battery incicator: “LO BAT" appears on dispiay during last 20% of
battery life

Weight including battery: 400g

Size: 170 x 89 x 38mm.

Calibration adjustment: 3 readings per second.
Accuracies are t (% of reading + no. of digits).

DC Voltage

Ranges: 200mY, 2V, 20V, 200V, 1000v

Resolution: 100uV on 200mV range

Accuracy: 0.5% + 1 digit

Input impedance: 10MQ

Normal mode rejection; =60dB at 50Hz

Common mode rejection: = 100d8 at OC and 50Hz
Response time:=<Z1 second

Overload protection: 63mA fuse

DC Current

Ranges: 200uA, 2mA, 20mA, 200mA, 2A

Resolution: 100nA on 200uA range

Accuracy: 1% + 1 digit on 200uA, 2mA and 20mA ranges, 2% + 2 digits
aon 200mA and 2A ranges

Burden voltage: 200mV¥ max at full scale except 700mV on 2A range
full scale

Response time: << 1 second

Overload protection: A pair of fast switching, high current silicon diodes
and a 2A fuse

AC Voltage

Ranges: 200mV, 2V, 20V. 200V, 750V
Resolution: 100wV on 200mV range
Accuracy: 45MHz to 400Hz 1% + 5 digits

Conversion type: Average sensing, calibrated to read RMS of sine wave
Input impedance: 10M Q <100pF
Overload protection: 63mA fuse

June 1982 Maplin Magazine

AC Current

Ranges: 200uf, 2maA, 20mA, 200mA. 2A

Resolution: 100nA on 200uA range

Accuracy: 45Hz to 400Hz

3% + & digits on 200uA range

2% + 5 digits on 2mA range

3% + 2 digits on other ranges

Burden voltage: 250mY max a1 full scale, 700mVY on 2A range full scale
Response time. <2 seconds

Overload protection: A pair of fast switching, high current silicon diodes
and a 2A fuse

Resistance

Ranges: 2002, 2k Q. 20k 2, 200k Q, 2M 2, 20MQ

Resolution; 0.1Q on 200Q range

Accuracy: 0.5% + 1 digit on 2008 range, 0.5% + 2 digits on 2k to 2M
ranges. 2% + 1 digit on 20M range

Open circuit voltage: Selectable - high <C2.8V, low <20.54V
Overioad protection: 63mA fuse

In addition to the various cverload protection devices des-
cribed above, the meter has transient protection on alf voltage
and resistance ranges up to 6kV. Also the input to the AC
converter is protected against overvoltage. The meter requires
a standard PP3 battery (not supplied), but there is a socket for
connecting a 9V adaptor for mains operation and this input is
protected against overvoitage.

The meter is supplied with a pair of test probes and a circuit
diagram.

Order As YK32K (Muitimeter DD601) Price £39.95



RADAR DOPPLER INTRUDER DETECTOR

THE MAPLIN

RTX3

by Dave Goodman

* Home Office type-approved microwave Doppler

detection system with up to 20m range
* Single unit covers a wide area

* Not susceptible to instability or interference from

sound or light

* Complete unit in 133 x 70 x 38mm box can be

placed anywhere in area to be scanned

* Unit may be hidden behind thin card or plastic

tar utilises a specially manufac-
tured microwave transceiver
module, the CL8960. The module is
assembted and preset totransmitatthe
required tegal frequency of 10.687GHz
+12MHz (10,687,000,000Hz) with a
peak transmission power of 10mWw.
The extremely small wavelength
(2.8cm) makes a very sensitive move-
ment detector with coverage of quite a
targe area. In this design the range is
adjustable from about 2m to 20m and
the edge of the range is fairly well-
defined wherever it is set.
The unit when triggered operates an
internal LED and switches on a transis-

'I" he Mapiin RTX3 movement detec-

tor which could switch up to 15V at 1A,
but does not latch. Normaily the unit
will be used with our controller unit to
which up to four of the radar modules
could be connected. This control unit
can then be used to connect to our
Home Security System via the standard
Break Contact Module. The control
interface is described laterin this issue.

Circuit Description

The heart of the system is the
CL8360 radar module which consists of
two tuned cavities or waveguides and a
separate antenna which when fixed fo
the module gives a gain of around 5dB.
One waveguide contains a Gunn dicde

which produces X-band microwave
energy. This diode requires an ex-
tremely precise and stable power
slipply which shouid be 7V £100mV at
160mA. This is derived from the 12V
power supply by ICl, a precision
voitage reference IC and two 1%
resistors R3 and R4 that monitor the 7V
rail. The current is suppiied by TR3, an
emitter follower driven by TR1. Cl
decouples any hf component in the
power supply.

The other waveguide contains a
mixer diode which acts as a receiver.
There is a smatll hole between the two
waveguides so that some of the trans-
mitted signal passes directly to the

D1,2: 1N4148

D3 ' INADDT
IG1:TL430C
1C2: LATAIC .
IC3:LF353

B

CS anfF 4aysg

Figure 1. Circuit diagram of Doppler unit.
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" receiver. The reflected signals from the
environment are at exactly the same
frequency as the transmitted signal as
one waould expect. However, if an object
moves within the sensitive area, the
refiected frequency changes slightly
due to the Doppler effect (see box).
Even a small movement st this ex-
tremely high frequency can make
changes of up to 50Hz (although of
course this is only a minute change in
percentage terms — less than 1 part in
a hundred million). For example a
movement of 1 metre per second will
change the frequency by about 70Hz.

This slightly changed frequency wilt
interfere with the transmitted fre-
guency in the receiver cavity and
produce a beat frequency equal to the
change. This low frequency beat is
output from the mixer diode at the
terminal marked ‘AF’. The mixer diode
requires biasing at about 38uA with a
low impedance (60012 ), therefore TR4
is required to be a common base
amplifier with the bias current supplied
by R5.

The AF signal is then AC coupled to
IC2, a non-inverting amp and C5
ensures that only low freguencies are
amplified. IC3b is a low-pass filter with
a cut-off frequency around 40Hz. If
higher frequencies are allowed to pass,
the unit is prone to false triggering from
for example mains-operated lighting,
especially fluorescent iamps. The com-
bined filtering in 1C2 and IC3b elimi-
nates this possibility.

IC3a is a variable gain amplifier
which is preset by RV1 to allow you to
adiust the overall receiver sensitivity so
that areas from 2m to 20m can be
covered reasonably accurately. Cl1
and 12 and D! and 2 remove the AC
component from the audio signal and
provide a DC bias to switch TR2 and
LED1. If no further movement is de-
tected, LED1 turns off after about 3t0 4
secands as set by R20.

Pins 7 and 8 will normally be left
unconnected, but if the unitis not being
used with our controi interface then
these two pins can be wired to an
external switching system and an exter-
nal power supply not exceeding 15V at
1A must be used. See Figure 5.

Construction

Insert the links and the 8 pins onthe
pch, then taking care with the orienta-
tion of the diodes, IC's, transistors and
C2, 3,6,9 11 and 12 place the rest of
the components except TR3 and TR5
and solder them all in position. Care-
fully align TR3 and TR5 above the holes
in the pcb and then solder them in
position, noting that no insulating
washer is required. Drill the box and
make the cut-out as shown in Figure 3,
then place a 6BA Yin boit in each of the
four corner holes in the base and
tighten a nut and washer on each bolt.
Then sit the pcb on the nuts and fix with
another nut and washer as shown in
Figure 4.

Fix the antenna to the front piate of

June 1982 Maplin Magazine

l uA741

B ., » 5
| 3 |
o= e e G| T
a

~

a I3 |

80131 54 TL430C
| Lr3sa  eD13e A BC108C cLasso MIniLED
— —
ce ic2 T ees—y
® . 4 \+ h DP - ‘;
MapLIN_ € 4 —D RS
RTX3 @ 1 o |
ot R10
L AR mo
e s S — :
- RY
L
IS o O
S -
e 3 +
© 5 3
2 EE + F 1y
| S 1 |
- 02
| 5 oAl TR e 1 .
8 g
! 7R3 4! 6 h @3 A3
 [eEE00 :
‘l D3 i E‘ED” [) o ‘;
o b e
==

=1

Figure 2. Component averlay of Doppler unit.

THE DOPPLER EFFECT

tn 1842 an Austtian physicst, Chastian
Doppler discovered that the vetocity of a
saund source can change the frequency of
that sound as perceived by an outside
observer. For example if a car sounding its
horn rapidly sppfoaches an observer, the
observer witi note that as the car passes him
the trequency of the horn drops. Although

this is sound radiation, the same- effect

accurs with electro-magnetic radiation.
The reason for this js that for sound or

electro-magnetic radiation, the speed of

propagation {in the same medium) dees not
change For electro-magnetic radiation this
speec s abowt 300 million metres per
secund and generaily denoted as ‘¢’ This
speed remains the same regardiess of the
velogity of the source of the radiation relative
o the observer. ;

Thus if a stationary source radiates for
one second, the wave train produced witl be
300 mittion metres long. Now imagine that
the source muoves away from the observer
during the secend when the radiation is
‘emitted. The leading edge of the wave train
will be 300 million metres from where the
saurce was when the radiation started. but
the end of the wave train will be whare the
source is af the end of the second. '

the box using twa 6BA bolts. Now fix the
CL8S960 to this and tighten up. The
CL8S&0 is supplied with two back-to-
back diodes and a capacitor connected
across the mixer diode for protection.
These components must NOT be re-
moved. Mount C2 from the +7V pin to
the OV pin as shown in Figure 2, Fix the
LED either directly to pins 5 and 6or to
the hale marked ‘A’ in Figure 3. Connect
the two wires between the pcb and the
CLB960 as shown in Figure 2.

The 12V supply wires can now be
connected; the positive to pin 1 andthe
negative to the CL8960 as shown in
Figure 4. Make absolutely certain that
you have connected the supply theright
way round. Temporarily disconnect the
wire from pin 3 on the pcb and connect

Sothe length of the wave train is now 300
miflion.metres plus the distance travelied by
the source in that second. Since the
transmitted frequency did not change, there
must still be the same number.of waves in
this langer wave trainasinthe firstone: It the
cbserver now “listens” to this radialion for
precisely one second, he wilt of course re-
ceive 300 mllion metres worth of both wave
trains. The first wave train wili contain atlihe
waves tranismitted, bui the second wave
train wiil not contain ali the waves trans
mitted (because as we've seen there is
actuafly more than 300 millian metres worth

of them). |f there are fewer waves in the

same distance then the distance between
each wave must be greater. In other words
the wavelength is longer and if the wave-
length is lunger then the frequency is lower.

in fact the observer wouid never know
(unless he had ather information} that it was

not a stationary source that transmitted both

signals In the second case he would think
that the source actually transmitted a lower
frequency signal for a slightly fonger time.

~ H the source had moved towards ihe
observer during the transmission period,
then the wave train would be shorter, the
wavelength shorter and the Irequency
higher. 3

a voltmeter between that pin and the
chassis (0V). Connect the power supply.
The voltmeter should read within £1%
of 7V, but many lower cost multimeters
have far less accuracy than TL430C
and in fact if your multimeter reads
within 2V of 7V then it is very unlikety
that there is a fauit in the circuit. If all is
well, remove the power supply, recon-
nect the wire to pin 3 and switch on
again. The unit is now functioning.

The completed module is ideaily
situated in the corner of a room, but
could be placed almost anywhere and
may be disguised by covering the front.
Any such covering should be thin
papert, card or polystyrene and must be
positioned not less than 2.5cm (lin)
from the front of the box.

7



DOPPLER RTX3
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Figure 3. Box cut-out and drilling.

Licensing

Requirements

The Maplin RTX3 radar intruder
detector has been approved by the
Home Office if built from our kit of parts.
The licence will only be issued if the
following requirements are met:

i. The unit must be buiit from our kit
and our construction details must
be followed implicitly.

ii. The equipment must be clearly and
permanently marked “MAPLIN
RTX3" and the kit includes the
adhesive tabel required.

iii. The equipment must only be used
indaors.

iv. The equipment must not be used for
any purpose other than intruder
detection within buitdings.

v. Any technical changes made to the
design will render the equipment
unacceptable for licensing.
Provided that the above conditions

are met, the Home Office will issue a

licence and the cost is only £3 for five

years (at time of writing). You should
note that it is illegal to operate the unit
before you have a licence and to this
end an application form is supplied
with the kit. Otherwise application
forms are available from:

Home Office,

Radio Regulatory Dept.,

R2 Division — Licensing Branch,

Waterloo Bridge House,

tondon SE1 8UA.

(Telephone 01-275 3058).

The application form must state that

the equipment to be licensed is the

MAPLIN RTX3 intruder detectar other-

wise a licence will not be issued.

We should like to thank those
concerned at the Home Office for their
assistance and for the prompt way in
which our application for type-approval
was dealt with.  Continued on page 62
8

Figure 5. Wiring of external alarm if not used
with control unit. 2
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by Dave Goodman

for up to four radar modules and

an interfate for one radar module.
Additional “extra channel” pcb’s can
simply be wired on to the side of the
main pch. Thus each interface module
could be wired to individual channels
on the Home Security System (des-
cribed in issue 2) so that after trigger-
ing, the actual unit that fired wouid be
indicated. Alternatively if that facility is
not required then simply connect the
relays in series as shown in Figure la
and conpect them to just one channel
on the Home Security System.

The module provides the facility to
connect a standby battery pack. Twelve
nickel cadmium batteries are required
and they are trickle-charged ali the time
mains is present. When mains fails, the
batteries take-over without triggering
the alarm. The size of battery used will
depend on how many radar units are
being used and how long you wish
standby to iast after mains fails.

The current drain from the battery
for each radar module is 170mA. Thus
with 12 fully charged ‘C' celis
(1800mAh types), four modules would

T his unit provides a power supply

run for about three hours and a single
module for about 12 hours. Alterna-
tively, a single module woutd run from
12 ‘AA’" cells (500mAh) for about 3
hours.

If standby batteries are not used
then although when mains fails the
radar units cease to function and the
atarm is not triggered, when mains
returns, the radar units, in taking a few
seconds to settie, will trigger the alarm.
So it is a considerable advantage to
have standby batteries and avoid this
kind of false triggering.

This unit could be used with any
alarm systermn, but note that the relay
contact does not latch. The maximum
contact rating is 1A at 24V DC.

Circuit Description

The unit runs directly from 240V AC
mains via a 15V 30VA toroidal trans-
former. The secondary voltage is half-
wave rectified and smoothed by Cl
producing about 24V off-load. TR1
forms a constant current charger for
the standby battery with the current set
to 6mA by R2. Diode D3 is reverse

Channel/PSU PCB

1 UNIT 2 UNITS

Channel /PSU PCB

Extra
Channel
FCB

3 UNITS

]
!

FIG 1a

1 to 4 Doppler Controllers
wired to a Single Channel
on the Maplin Burglar

22k| 2

Burglar  Alarm
Main PCEB

4 UNITS

Alarm.

|

Bt |
17° %% 11" Tigla
2K
|
[
1617 18

Channel/PSU PCB

= ) - .
Vs 11 ngs 2 9
I_ 1

22k
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FIG 1b.

1 to 4 Doppler Conteollers
wired to individual
Channels on the Maplin
Burglar Atarm.
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DOPPLER INTERFACE UNIT
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Figure 2. Circuit diagram of Channel/PSU PCB. -

biased when mains and batteries are
present, but when mains fails it be-
comes forward biased andthe +24V rail
drops to +15V. This is just sufficient to
maintain the output of Reg 1 at 12V.

With a Doppler module connected to
pins 13 and 14, the current through R9
and R10 in parallel provides a biasing
voltage across RV1. With RV1 correctly
adjusted, TR4 will be just turned on
enough to light LED1, but not enough to
operate TR3. TR2 will therefore not
conduct and the relay will remain
unoperated. If the Doppler module is
triggered, the LED in the Doppler
module tights and causes atiny current
change through R9 and R10. This
change turns TR4 fully on and TR3 will
turn on. This operates TR2 and the relay
switches. The relay will only remain
operated whilst the LED in the Doppier
module is on.

The advantage of this system is that
only two wires are reqguired and the
wires themselves are constantly moni-
tared. The atarm will fire if the wires are
cut or short-circuited.

The extra channel pcb's as shownin
Figure 3 are identical except that the
power supply prior to the regulator is
not included.

Construction of
Channel/PSU PCB

Fit all the resistors, R1 to R10 and fit
RV1 and solder. Fit and solder diodes
D1 to D4 and Zener diode D5 taking
care with orientation. Fit and solderthe
17 Veropins and the disc capacitor C3,
then C1, C2 and TR1 to 4 taking care
with the orientation.

Relay RLA will only fit one way round,
but be careful not to force the termi-
nats, they should be carefully straight-
ened and should then fit easily. Reg 1
can now be fitted below the pcb, then
soldered and bent up so that it lies
paratie! with the pcb as shown in
Figure 5.

10

Boit the 3-way connector block to
the pcb using two 6BA %in bolts and
nuts, then bolt the fuseholder ta the pcb
using a 6BA %in bolt and nut. LED1 and
LED2 can now be connected as shown
in Figure 4. These can be mounted
directly tothe pcb or externally depend-
ing on your requirements. LED2 shows
that power is on and must be included if
standby batteries are used. LED1 is
used during testing, but can be omitted
in use. If fitted, it lights when a Doppler
module is connected.

Wire up the six colour-coded leads
from the transformer as shown in
Figure 4. Cut 8cm (3in) off the piece of
mains cable (note that this is not

1 1 o€l pec |2
+24V{ 4 E
£
8
*
§
c ¥ §
1000uF =2 a
) T e
C .
% o2 'E} 6 s
| =}
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Figure 3. Circuit diagram of Extra Channel PCB.
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Figure 4. Track layout and overtay of pcb's.
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DOPPLER INTERFACE UNIT

supplied in the kit) and use the piece of
brown wire to connect from the termi-
nal block live to FS1. Use the piece of
green/yellow to connect from the
terminal block earth to pin 1. These
connections are shown in Figure 4. The
mains cable itself can now be con-
nected to the other side of the terminal
block and this is also shown in Figure 4.

Construction of Extra
Channel PCB'’s

Extra channel pcb's can now be
constructed in the same way as the
channel/psu pcb’s, though of course
there are less components. The LED on
this board is exactly the same as LED1
on the channel/psu pcb and again
although required during testing, it can
thereafter be omitted if not required.

Assembly

Mount the transformer with the
mounting kit supplied with the trans-
former and then fix the pch's side-by-
side (if extra channel pcb's are in use)
so that pin 9 on the channel /psu pcb is
adjacent to pin 2 on the extra channel
pcb and, if further extra channel pcb's
are in use, so that pin 3 an the ieft-hand
one is adjacent to pin 2 on the right-
hand one.

Fix the boards using four %in
spacers and four 6BA %in nuts, boits
and washers. With reference to Figure
5, bolt the reguiator to the metal box
using the mounting kit smeared with
silicone grease e.g. Thermpath (not
supplied in kit) and a 6BA 4in bolt, nut

CHANNEL/PSU PARTS LIST

Resistors — all AW 5% cerbon uniess specified

K18 : 1RE

Re 2206R

R3.7 K7

R4 6 2k2

RE 27k

f9.10: IBR (7W wrewound)

RV1 2k2 henzontal sub-pin preset
Capagitors A

Cl 4700uF 25V auial clectralytic
c2 10D0UF 16V axal electrolytic
C3 100nF disc cerastuc
Semicanductors

21234 IN4OOL .

D5 BZYBBCSVL

LEDY, 2 LED red

IRi2A BL212t

TR3 BCH4S

REG 1 vAT8M 1 2UC

EXTRA CHANNEL PARTS LIST

Ressstors — all W 8% carbon unless specdied
Rlé ak7

R2.4 22
R3 27
RS ik5
R7 8 15R (7W wirewound)
RV 2k2 horizemal sub-min preset
Capacnors
Cl 1000uF 16V axial slectrolylic
c2 100nF disc ceranuc
Sermoonductons
o1 IN4OGL
02 BZYSECEV1
LEDT LED red
TR13 RCZ12L
12

and washer. The size of metal box in
which the unit is mounted will depend
on how many channels you require and
whether you are having standby bat-
teries, but whatever the size this witl be
a sufficient heatsink for the regulator.

When choosing a box, remember to
ieave room for the standby batteries.
These can be fitted using our battery
holders e.g. for 'C’ cells use three
HF95D or HFS6E and for 'AA’ cells use
two HQO1B or YR62S. There may be
sufficient room for everything in the
main box of the Home Security System
in which case the back of the box will
form the heatsink for Reg 1.

If more than one channel is in use,
then wire the pcb's together with
strapping wire by linking the pins as
follows:

Channel/PSU Extra Channel

FCB PCB
pin ¢ to pin 2
pin 10 to pin 1

The extra channel pcb can then be
extended on again as follows;

1st or 2nd 2nd or 3rd
Extra Channel Extra Channel
£CB PCB
pin 3 to pin 2
pin 4 to pin 1

Setting-up

Switch the mains on and measure
the voltage between pin 13 and 14 on
the channel/psu pch and between pin
7 and pin 8 on the extra channel pcb.
The meter should read approximately
12V. Note that pins 14 {(and 8) are OV
and the +12V shouid be on pins 13 (and

Miscaiangous

7). The pin numbers in brackets are for

_the extra channel pcb.

If all is well, connect a Doppter
module to pins 13(7); +12V and 14(8):
OV. Adjust RV1 so that LED1 lights and
check that if the Doppler module is
removed the LED extinguishes. Recon-
nect the Doppler moduie and continue
adjusting RV1 until the relay operates
i.e. the LED and relay are now both
operated.

Now turn the preset back until it is
roughly in the middle of the region
between the LED operating and the
relay operating, i.e. the LED is now
operated and the retay released. Con-
nect 2 2k to 3k resistor across pins
13(7) and 14(8) with the Doppler
module stil! connected and check that
the relay operates. Otherwise further
adjustment of RV1 will be necessary.
Remove the resistor. The output can
now be wired as shown in Figure 1. B

2 off (MIK5) Ti Taraidat 16V .30VA (YK11IM)
(M220R) RLA Lira min refay SPRT (YXB4C)
2 off {M4K7) FS1 20mm A/S fuse ZA (WR20W)
2 off (M2K2)° Chassis fusehoider 20mm {RX49D)
(MI7H) ‘Mounting kit (P plas {WR23A}
2 oft ¢L15R) Channel /PSU pch {GASIC)
{WR56L) Terminal dlock {3 way) part of wFGiR)
Veropin 2141 17 off. (FL21X%;
. Boi €BA win 2 off {BFGSF)
¢80 Balt 6BA %in 6. aif- -(BFO6G)
(FBB2DY Specer 68BA ‘un 4 off {FW34MY
(BX03D) Washwr 6B8A S.oft (8F22Y)
Nut 684 B off (BFI8LN
3 Strapoing wire 24swg im - {BL15R)
4 off (QL73Q) *Mains cable as required (XRO1B)
(QHO7H *Thermpath as requwed (HQO0A)
2 off (WL27E) )
3 off (QBE0Y) A comnplete kit of parts containing all the above items except those
{QB73Q) maraed * is availablie
QL29G) | Order As LW74R {Radar CRannel/P5U Moduie) Price £13.95
TR2 BC548 QBIIQ
2 off NAKT REG 1 uATEMIZUC {QL29%)
3 (M2K2) arie celtameous
‘:.‘“2;‘:’) RLA Uttra min retay SPOT (YX24C)
= (ﬁmz Maunting kit (P plas (WR23A)
pli (L15R Extra channe; pch {GARZ2D)
2oy Veropin 2341 9 off (FL21X)
Bolt 6BA i (BF .5F)
A Bolt 68A Sin 4 off {BFOEG)
ﬁ’%‘?}.’} Spacar 68A Win 4 ofl (FW3am)
820340} Washe GBA 5 oft (BF22Y)
Nut 6BA 5 off (Brismn
101L730) *Thermiath as required  (HOODA)
(QROTH)
(WL27E) A complete kit of parts containing all the above parts except that
2 off (QB&OO) marked * 15 availlable.

Order As LW758 (Radar Extra Channe! Maduie) Price £4.50
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THE VIC 20
- COLOUR COMPUTER

by Chris Barlow

ommodore, the manufacturers of the
CVICZO are already a well known name

in the micro-computer world. Their
PET micro-computer has sold mere than
50,000 units in the UK, mostly to schaools
and businesses. its popularity in schools is
probably due to Commodore's excellent
programming fanguage PET BASIC which is
one of the easiest computer languages to
learn. This same BASIC is supplied with the
VIC20. In fact all the best features of the PET
have beenincluded in the VIC, but because a
maonitor is not included, the price is much
lower.

The V1C20 is a full-fledged computer and
is truly expandable into a very sophisticated
computer system. Although it doesn't have
its own monitor like the PET, it can be used
with any ordinary domestic television (625-
line PAL) and simply plugs straight into the
aerial socket like & video recorder or home
games machine. With every computer there
is a friendly guide called “Personal Comput-
ing On The VIC20" that explains to every
owner, including the first-time user, exactly
how to get good results from the VIC20.

The best way {o getto know the VIC20 is to
take a quick tour of the keyboard. The
keyboard contains upper and lower case
keys, numbers and symbals, just like a
typewriter keyboard. in addition, there are
special editing keys, and the famous “PET
GRAPHICS" charactaer set. Here then, is a
brief “tour” of the ViC keyboard:

Graphics & the Commodore Key

When you turn on the VIC, you're auto-
matically in “graphics” mode which means
you can type upper case letters AND the
more than 60 graphics you see on the keys.
There are two graphics on each key. To get
the graphic on the right side, simply hoid
down the SHIFT key and type the key with the
graphic you want. To get the graphics on the
left side, hold down the "COMMQDORE” key
(the little flag). In this way, you can type
upper case letters and the full graphics set at
the same time!

Upper/Lower Case & Graphics

To get into the “text” mode you simply
press the SHIFT and COMMQDORE keys to-
gether. This lets you use the VIC like an
ordinary typewriter, with full upper and lower
case letters, plus allthe graphics onthe LEFT
side of the keys. These are the graphics
which are most suited far charts, graphs and
business forms.

Colour

You can change the colours of the
characters you type by pressing the CTRL
key and one of the 8 colour/number keys.
The colours are black, white, red, cyan,
purple, green, blue and yellow. You can set
— and change — colours inside or outside a
computer program. In addition to the eight
character colours, you can also change the
colours of the border and screen on your
television set, by typing a special command
called a “Poke”. For example, if you type the
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command Poke 36879, X where X is some
number from 1 to 255, you can get upto 2565
different combinations of screen and border
colours, inciuding 16 screen colours and 8
border colours.

Special Editing Keys

Here are some of the other special keys
which make the VIC such a powerful micro-
computer:

CTRL — used to set character colours,
and, in conjunction with specia! programs
such as wordprocessing, to execute special
commands.

Software writers can select their own
“Control” commands and incorporate them
into their programs.

Run/Stop — The run/stop key lets you
automatically load programs into the VIC's
memory from a cassette tape. Hitting this
key without shifting (i.e. Stop) interrupts a
running program or listing. If you stop a
program and want to resume it where you left
off, you can type "cont” and the program will
“"continue”.

Shift — The VIC has two shift keys and a
shift lock key, just like a typewriter, for typing
long strings of upper case letters or graphics.

RVS on and RVS off — These two keys let |
you type reverse characters on the screen
(for instance white on black instead of black
on white).

Joystick Demonstration Program

JI0PRINT 0)* :X=7680:2=6:V=1:POKE
37154, 127

20FOR C = 38400 TO 38960 | POKEC, 6 :
NEXT C

30A = PEEK (37151) : POKE X, 224

A0F A= 122 THEN X = X-22 .V = V-1 :
IFV 1 THEN X = X+22 ' v+l

SOIF A= 118 THEN X = X822 1 ¥ = Ve -
IFV 23THEN X = X-22 :Ve=V-1

BOIFA= 110 THENX = X-1:Z2=7-1:
FZ GTHENE=Xe1:Z 2]

70tZF P;*E;( (37152) = 119 THEN X = X+1 .

1 = Je]:
FZ 21THEN X =X-1 Z=2-1

80GOTO 30

CLR/Home — This key makes the cursor
move to the “home” position at the top left
hand corner of the screen. If you type shift
and CLR/home you “clear” the screen of all
the characters that were present.

Inst/Del — This is a super editing key
which lets you insert or {shifted) delete
characters. it's great for correcting mistakes
and inserting extra information.

Restore — Thisis a “reset” key. If you type
the run/stop key and the restore key to-
gether, you complete reset the computer as
if you had justturned iton ... with the benefit
that any programs you had in the memory
areretained and can be listed or runfromthe
start.

Cursor Keys — Ability to move the screen
cursor up and down and sideways by hitting
single keys is a powerfu!l feature of the VIC.
Being a2ble to move the cursor this easily is
essential but not all computers include it as
a feature. .

Return — The return key is used primarily
for entering commands and instructions to
the computer.

Programmable Function Keys

One of the most unique features on the
VIC is that rmysterious vertical row of “func-
tion” keys on the far right side of the.
keyboard. There are four keys and {(if you
shift them) a total of eight funciions. These
keys are not defined when you turn on the
computer, but you may assign any BASIC
command or instruction set to them, under
program control.

Inside the VIC20

Inside the VIC20 there are some very
powerful integrated circuits. The micropro-
cessor chip itself is the 6502. The memory is
divided into two parts. The first part is the
ROM (read oniy memory) that stores the
BASIC, the aipha-numeric characters and
the graphics characters, input and output
routines and the operating systen ‘Kernal’,
The total arnount of ROM supplied is 20K,
but this can be increased to 32K, and
addresses 40960 to 49151 are reserved for
plug-in ROM such as VIC's game cartridges.
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ViC20 COMPUTER

Colour Demonstration Program

10 PRINT 737 POKE 36879, 8

20 FOR D = 7680 TO 8185.: POKE D, 224 :
NEXT D -

30C = INT (RND(1)x506) + 38400

40A = INT (RND(L)x8) ; If A 1 THEN 40

50 POKE €, & : GOTO 30

The second part of the memory is RAM.
The VIC20 contains 5K of static RAM (2114}
and 3.58K of this is free space for your
programs. More RAM can be addedupio a
total of 32K and addresses 8192 to 32767
are reserved for further expansion of RAM.
The first part of RAM is allocated to BASIC
working storage and tape buffer, screen
storage etc.

The second important chip in the VIC is
the ane from which the name of the com-
puter is derived. This chip, a 6561, isavideo
interface chip (VIC). It is a powerful colour
graphics and sound generator and incor-
porates two 8-bit analogue to digital con-
'verters for two paddles for playing arcade-
type games. The VIC atso generates the
video sync., luminance and colour infor-
mation needed by a standard UK television
to provide a full colour picture.

To produce programmabie colour cha-
racters, ViC accesses three areas of memary
— display characters, character pointers
and colour pointers. Each character is stored
in a cell of 8 x 8 bits and it is this data that
makes up each of the characters stored in
ROM. However, it is possible under software
contral to write your own character set in

value
106 or 74 if ‘fire’ an

110 or 78 f fire’ on

Address
37151
value
Address 122 or 90 if fire” on
37151

Address
Acdress 37151 Address
37151 - value 37152
vatue value

Address
37151
value
102 ar 70 if fire’ on Address
37151
value

118 or 86 if ‘fire’ on

247 or 119 if ‘fire' on

The VIC 20 Joystick.
14

RAM, remembering of course that 2 com-
plete set will take up 4K in the memory.

Most computer games use re-defined
characters tocreatethe special symbols and
objects such as those used in Commo-
dore's Alien Invaders or Tank Command or
Air Sea Battle, etc. Re-defined characters
could aiso be used though to make musical
notes ar the characters for foreign languages
or scientific symbols etc.

The video screen is stored in RAM
tocations 7680 forthe top left-hand corner of
the screen to 8186 for the battom right-hand
cormmer. The position of this RAM will move if
more RAM is added {0 the VIC20. if there is
more than 8K of RAM then the addresses
change to 4096 to 4602.

Simitarly the colour addresses for the
screen display start at address 38400 for the
top left-hand corner and go to 38906 for the
bottom right-hand corner. The values stored
in these addresses set the coiour of the
character displayed on the screen in each
position. Again the addresses move if there
is more than 8K of RAM fitted. The new
addresses are 37888 to 38394. in the Colour
Demonstration program shown in the panel,
remember to change the addresses if you
have mare than 8K of RAM.

The VIC chip has many more functions,
but we have quickly covered here some of
thie more useful ones.

The VIC20 Joystiék

The VIC20 has provision for a joystick and
this can be used in games or simulation
programs. Inside the joystick are five
switches. Four switches are for joystick
movement and one is the ‘fire’ button. When
the joystick is in a diagonal position, two of
the four movement switches will be closed
and this sets a particular value in the VICZ20.
These joystick position values are stored in
addresses 37151 and 37152 as shown inthe
diagram.

The vaiue in address 37151 changes
when the joystick is moved to close the
switches for up, down and left and it also
changes when the fire button is pressed. if
the joystick is central and therefore no
switch is closed then the vaiue in 37151 is
set to 126. This changes to 94 if the fire
button is pressed. if the joystick is moved to
close the ‘up’ switch, the value changes to
122 or to 90 if the fire button is pressed and
so on as shown in the diagram.

The fourth stick switch changes the value
in location 37152, but this address is also
used for keyboard scanning. To make this
location ‘see’ the joystick, you have to POKE
127 at address 37154, not forgetting to
return it to 255 when you want keyboard
scanning to resume. Once 37154 is set to
127, location 37152 will contain the vaiue
247 when the joystick right switch is open
and 119 when the switch is closed, Clearly
your program will need to contain a short
algorithm to detect when the top right
diagonal is called i.e. when top and right
switches are closed, or when the bottom
right diagonal is called. A short joystick
demonstration program is shown in the
panel.

The Actual Equipment

Here's a brief technical description of the
computer itself and all the add-ons avail-
able at the moment.

The VIC20 Colour Computer

Specification

5K RAM expandable up to 29K (a further
3K could be added, but this would not be
addressable from BASIC).

RS232C interface capabitity.
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8 border colours, 16 screen colours
which can be mixed.

8 screen character colours generated
directly from the keyboard.

3 audible tone generators, each of 3
octaves.

A white noise generator for sound effects.

22 characters wide by 23 lines deep
screen display. »

88 character program line iength.

64 ASCH character set, upper and lower
case alphabetics plus numerics.

Full PET-type graphics character set
generated directly from the keyboard.

High resolution graphics capability either
directly from defined keyboard characters or
via a high resolution graphics cartridge.

176 x 158 pixels (27,808 in total) maxi-
mum resolution.

8 programmable special functions
accessed via 4 special function keyboard
keys.

Automatic repeat on space bar, insert,
delete and cursor control keys {cther keys
can be programmed to repeat).

The console comes complete with a
power pack and modulator and the neces-
sary connecting leads and a users' hand-
book.

Order As AF47B (VIC20 Colour Computer).
Price £199.99

VIC C2N Cassette Unit

This cassette unit plugs directly into the
computer console and may be used to store
your programs. it can also be used to run
pre-recorded programs on cassette such as
Commodore's ‘Teach Yourself Program-

ming.'

Order As AFA8C (VIC20 Cassette C2N)
Price £44.95

VIC Printer

A tractor-feed 80 character-per-line, 30
characters-per-second printer that plugs
directly into the VIC20 console or into the
disk drive if that is in use.

Order As AF49D (VIC20 Printer)

Price £230.00

VIC Disk Drive
A disk drive that plugs directly into the

VIC20 console. The drive may be used with
standard single-sided, single density 5%
inch fioppy disks and about 170K bytes of
storage is available.
Order As AFS0E (VIC20 Disk Drive)

Price £396.00
Add-on RAM Cartridges

Any one of these add-on cartridges will plug
directty into the VIC20 console. However, ifa
plug-in ROM cartridge is used, the memory
would have to be removed. If you wish to use
more than one RAM cartridge or you want to

games, then you will need the Memory

Expansion Board described below. The add-

on RAM is availabte in three sizes.

Order As AF51F (VIC 3K RAM) Price £29.95
AF52G (VIC 8K RAM) Price £44.95
AF53H (VIC 16K RAM) Price £74.95

VIC20 Memory Locations
0 to 1023 Working storage RAM (1K)
1024 1o 4086 Expansion RAM (3K)
4056 to 7679 User RAM (3.56)
7680 1o 8191 Screen RAM (05K
B192 1016383 Expansion RAM/BON (3K)
16384 to 24575 Expansion RAM/ROM (BK)
24575 {0 32767 Dxpansion RAM/ROM (8K)
32768 to 36863 Character ROM (4K)
36864 1o 37135 VIC address (0.27K)
‘37136 to- 37887 1/0 1 (0.73K)
37888 to 38911 Colowr RAM (1K)
38912 w 35535170 2 (1K)
39936 to 40855 (/0 3 (1K) -
40960 1k 49181 Expansion AOM (8K
43152 10 57343 BASIC ROM (8K
57344 -1c 65535 Kemnal ROM (8K)

Memory Expansion Board

This board plugs directly into the VIC20
consale and has four input sockets. Up to
four of the following items can be connected:
3K RAM, 8K RAM, 16K RAM, program
cartridges, or any IEEE devices such as
PET/CBM peripherals.

Order As AF54J (VIC Memory Expansion)
Price £125.95

Joysticks and Paddles

A pair of paddles or one joystick may be
connected directly to the VIC20 consale. (An
expander will be available soon to allow two
joysticks to be connected, however all the
programs available at the moment that use
joysticks, reguire only one). Most of the
game cartridges require joysticks, except
Super Slot where paddles are required.
Order As AC53H (Single Game Joystick)

Price £7.50

AC37S (Pair of Joysticks)
Price £13.95
AC4AS5Y (Le Stick)  Price £24.95

AC30H (Pair of Paddles)
Price £13.95

Programming Aid Cartridges

Three plug-in cartridges for the pro-
grammer. Super Expander contains 3K of
RAM and enables high resolution graphics
up to 176 x 158 pixels to be obtained.
Programmers Aid contains additional com-
mands, function key programming and
much more. The third cartridge is 2 machine
code monitor.

Order As AC54) (Super Expander)

ACB5K (Programmers Aid)
Price £34.95
AC56L (Machine Code Monitor)
Price £34.95

Introduction to BASIC

Two program cassettes with documen-
tation to heip you learn BASIC on the VIC.
Order As AC57M (Intro to BASIC Part 1)

Price £14.95
ACS8N (intro To BASIC Part 2)
Price £14.95

Game Programs

The following game programs are avail-
able on cartridge except for Biitz which is on
cassette.

Order As AC59P (VIC Avenger Game)

Price £19.95
AC60Q (VIC Star Battie Game)

Price £19.95
ACB1R (VIC Super Slot Game)

Price £19.95
AC62S (VIC Jelly Monsters Game)

Price £19.95
AC63T (VIC Alien Game)

Price £19.95
AC64U (VIC Super Lander Game)

Price £19.95
ACE5Y (VIC Road Race Game)

Price £19.95
AC66W (VIC Rat Race Game)

Price £19.95
AC67X (VIC Blitz Game)

Price £4.99

Books About VIC

Three books are available to heip you

really get to know the VIC computer.
Order As WA31J (Learn Programming On
The VIC) Price £2.50NV

WA32K (VIC Revealed)

Price £11.50NV
WA33L (VIC Programmers Refer-
ence Guide) Price £16.50NV

The Future

In our next issue we shail be giving more
details about the VIC software. Lats more
software will become available later this
year. Game programs to be released include
Sargon I, Chess, Pinball, Cosmic Jailbreak,
Omega Race and Gorf. Adventure programs
coming soon include Adventure Land, Trea-
sure lsfand, Mission Impossible, Voodoo
Castle and The Count. Business programsto
be released are Simplicalc — a simplified
version of Visicalc, Stock Control, File — a
data-base handling program, and Letter
Writer — a word processor. Also during this
year 10 or 11 programs are being released
on specific subjects to help with O-level and

keep the RAM connected when running Price £34.95 CSE revision. ]
NEW ITEMS USED IN PROJECTS IN THIS MAGAZINE
GABSV Sequencer PSU PCB Price £1.35
GA71IN  Stereo Amp PCB Price £4.60 QY17T 2716/M3 Price £14.95
GA78K Stereo Amp Switchboard Price 55p RK25C Stereo Amp Heatsink Price £1.25
GA81C Channel/PSU PCB Price £1.85 RK26D  Axial 4700uF 40V Price £1.40
GA82D Extra Channel PCB Price £1.35 RK27E Adaptor L Price 60p
GAB83E ZX81 Keyboard PCB Price £2.95 RK28F RA Flexiconnector 5-way Price 20p
GA84F Remote Data Latch PCB Price £2.10 RK29G RA Flexiconnector 8-way Price 25p
GA85G Data Encoder PCB Price £2.49 RK30H Flexicable 7-way Price 54p
GAB6T Data Decoder PCB Price £2.45 RK31J Flexicabie 10-way Price 65p
GA87U infra-red Transmitter PCB Price £1.25 RK32K Sequencer Key Print Price 65p
GA8BY Infra-red Receiver PCB Price £1.25 XH58N  ZX81 Key Print Price 25p
GA89W  27MHz Transmitter PCB Price £1.50 XG15R Stereo Amp Chassis Price £5.95
LWBEW  Sequencer Kit Price £125.00 XG16S Stereo Amp Woodwork Price £6.25
LW7IN  Stereo Amp Kit Price £49.95 XG177 ZX81 Keyboard Case Price £4.95
LW72P  ZX81 Keyboard Kit Prica £19.95 YQ56L Sequencer PCB Price £4.75
LW73Q  RTX3 Doppler Kit Price £39.95 YQ57M  Sequencer Display PCB Price £1.65
LW74R Channel/PSU Kit Price £13.95 Y(Q58N Sequencer Keyboard PCB Price £2.35
LW75S Extra Channel Kit Price £4.50 YQ59P . Sequencer Interface PCB Price £2.10
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REVMIOTE CONTROL

for Digital Multi-Train Controller by Robert Kirsch

* Infra-red, radio and wire remote control systems described
* Any 4 locomotives controlled simultaneously =

from remote controller
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on model railway projects des-

cribes the addition of remote
control facilities to the train controlier
described in the previous issue. This
addition enables any or all of the four
control boards to be commanded by an
8-bit digital input either from the
remote controller or a computer. The
data for each controtier is latched and
thus one train can be set running and
the command changed to another con-
troller to enable up to four trains to be
controlled simultaneously by the exter-
nal input. Figure 1 shows the block
schematic diagram of the remote con-
trol system.

Additions To Control
Board Circuit

Figure 2 shows the complete circuit
of the control board with the extra parts
added. As described previously, the
board works by allowing a group of TS

-I' ™ he second in this series of articles

o © 2
Sy »_rA . 73
In the tocal mode, the number of
pulses in the group is set by selecting
one of the ten outputs from the 4017
decade counter ({C1) and using this to
trip the output gate after the appro-
priate number of pulses have been
sent. The same applies in the remote
mode, except that in this case the

.

.
e e

output gate is tripped when the output
from the binary counter {IC101) is the
same as the 4-bit input from the
external source. This is detected by the
4-bit magnitude comparator (IC102),
The direction in travel in the remote
mode is controtied by simply gating the
TS pulses fed to the appropriate line

Controller Eox

Comitrod (Conrrt (Corrd
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To Computer l
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Computer
interface
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pulses to be sent to the &6 common lines ‘
depending on the direction and train to '
be controlled, The iength of this group N pmea =
of pulses determines the speed of the
train; thus with no pulses the train is e - |
stationary and with a full ten pulses per =
group, the train is at maximum speed. Figure 1, Block schematic showing all options.

i6 Maplin Magazine June 1982

y

Decoder & Infra Rad
OF Rx Rs

DIN piugs

3




A
B
c
o
13
+12¥ CI
ov ot [
1 +
T4 8 0
a ci
35 Ici aruF
7301 5 & &
1
1C2.901
=& § |8 S PiN14 2l
2 . ©102 S
3 % b BiM 18 a
s 8 J,
4 52 g T
g p paed
10, R4
1 i 0\4
_P Q f 5 120 100k &
LKA D 2 ) w
I Lo [ A3
c2 ok 9
10nF G2 | D18
o 00N,
T81.230r4 O 1
o ez,
= piny
I 102 sS4
D1-26: ”4;‘5“ PINS 2,4 48 Oitaclion
117 401
iC21+ 4DOVUBE
D101+ 1N4148
G101+ 4024 BE
T 102+4063BE PP

A105

9 % 12 ART
. !
T
I I
- vctg; t;' eI f T
S wO== €
. rolo3 1 i
3 Vel -
E 7019 'Le";m 1Ic102 |
- - -
e g
ally _’:-_“«J%
-9 o -
o
Figura 2a. Circuit diagram of complete Control board. Figure 2b. Component layout of Control board.

under control of the fifth bit of external
data.

Remote Data
Latch Board

The data for each of the four contro!
boards is stored by one of the four
latches (IC1 to 4); see Figure 3. The
control board to be commanded is
selected by the conditions applied to
the input lines B5 and B6, and this is
deccded by !C5 and the diodes D2 to D9
allowing the TS puise to ciock only the
required iatch.

The eighth bit of the control word
may be used for any function reguired,
but we have shown it connected to the
power reset circuit. This reguires an
cutput cnly when the button on the
remote controller is pressed, so no
latch is needed.

Remote Control Data
Encoder Board

This board enables any one of the
four control boards to be selected and
= o 208 \ the speed and direction of the train
Interior view of cantroller with Data Latch board fitted. selected by that board to be controlled.
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Flgure 3b, Component layout of Latch board.

18

The informaticn is turned into a serial
8-bit word and may be transmitted by
radio, wire or infra-red link to the
decoder at the train controller.

The serial data sent consists of one
long sync pulse followed by eight pulses
whose length is determined by whether
the bitis at'1'or'0". A short pulse is sent
for O and a longer pulse for 1, but 2 gap
is always left between bits to enable the
counter in the decoder to step to the
next bit.

All the puises used in the encoder
are derived from IC1 {Figure 4) whose
mark/space ratio is set to give the
critical ‘on’ period for data ‘1’ trans-
missions. The output of this IC is fed to
the decade caunter (IC2) which serves
two functions, The first is to select each
one of the eight gates (IC3 and IC4) in
their correct sequence and at the last
two counts, send the sync pulse. The
second function of IC2 is to provide
seguential pulses to the speed cantrol
in decimat form at the same time as the
binary counter (IC7) is counting up in
hinary.

When the decimal count reaches
the selected speed, the binary data is
clocked into the tatch (IC6). The data
heid in this latch is sent at the appro-
priate time during the serial word's
transmission. A simple diode encoder
turns the infarmation from the control-
ter selector into the required two bits o
be transmitted. Sync pulses and inter-
word gaps are inserted by the gates
(IC8) and the autput is fed to the emitter
follower (TR1).
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Data Encoder board.

Data 7Decoder board.
Remote Control Data
Decoder Board

The function of this board is to turn
the serial information received from the
encoder into a parallel 8-bit word. The
systern must check that the data
received is correct and reject false
signals caused by interference. This is
done by comparing thedata receivedin

one word with the data received in the
next word and clocking this data into
the output latch only if both words are
the sarne. A detector also monitors the
output of the counter and if these
pulses are not of the correct timing, the
output latches are inhibited and no data
transfer can occur.

The incoming signal is first buffered

and amplified by TR1 (Figure 5) and

BC1Q9C
BSX20

BCayeL

Figure 6a. Circuit diagram of 27MHz transmitter.
June 1982 Maplin Magazine

then sguared and inverted by the
Schmitt trigger (IC1A). At this point, the
signal should be the same as that
leaving the remote encoder.

The signal is now split into three
paths. The firstis via IC1 B and C which
forms a sync detecting unit, giving an
output only after the incoming signal
has remained at a high condition far the
appropriate sync period. This sync
pulse is used to reset the binary counter
IC3 after it has completed its scan of the
addressable latches. This binary coun-
ter is stepped by every positive transi-
tion of the input signa! and its binary
output is fed to the two addressable
latches (IC4 and IC5); addressing each
latch in the same sequence as the
incoming bits of the serial signal.

The second path that the input
signal cantake is via C1. This produces
a test puise, a fixed time after each
clocking pulse is received and this is
used to enable the selected one of the
two addressabte latches which are also
being fed with incoming data. If the
input is high at the time of the test
pulse, a '1'is clocked into the addressed
latch and if the input is low, a '0' is
clocked into the latch.

Each of the two latches is selected
alternatively every frame and they are
controiled by dividing the sync pulse
rate by two in IC2 and using this to
inhibit one or other of the latches. Atthe
end of every two frames only one of the
latches is cleared back to all low
outputs.

The two sets of eight outputs from
both latches are compared by the
exclusive-NOR gates (IC6 and {C7) and
when both latches contain the same
data they allow a pulse to clock the data
into the two 4-bit output latches (IC8
and 1C9). This clock pulse is inhibited if
the signal fail detection circuit sees an
incorrect input pulse train.

Data Link

There are three methods of con-
necting the hand-heid remaote unit to
the decoder located at the train control-
ler. The simplest is to use a 2-wire cable
which may be connected say, to several
sockets located around the layout, to
enabie the remote unit to be plugged in
wherever reqguired.

The second method is by way of a
27MHz radio link and the third via an
infra-red fink.

Push windings duwn so lhey ’
are close wound & neat to
base, than coat with adhesive

L2 to secure in position,

1. Start at A Remove varnish from wire

Finish at €’ ends and solder under PC.B.
2.5tart at O ¥ Note:- Hote D should be
Finish at F soldered on both sides of RC.B.

Figure 6b. Coll winding details for 27MHz transmitter.

21



TRAIN REMOTE CONTROL

27MHz Radio
Data Link

Transmitter

The transmitter is a low-powered
27MHz crystal-controtled circuit of
fairly conventional design, TR1 forms
an untuned crystal oscillator which
runs all the time that the controller is in
operation. The output of this osciitator
is fed to the base of TR2 which acts as
an output amplifier and modulator.
Incoming data is fed to the base of TR3
whose emitter is connected to the
emitter of TR2, Thus, when the data is
low, TR2 is turned on and passes the rf
signai to its collector and the aerial
circuit and when the data is high TR2
and TR3 turn off and little or no rf is
transmitted.

Receiver

This is built on a standard board
designed for model contro! purposes.
Due to the relatively short range re-
quired for this apptication, the f
amplifier in the receiver is not used and
is strapped out. This reduces the effect
of high levels of external interference.
The local oscillator is crystal controtled
at 455kHz below the incaming rf fre-
quency and fed to the mixer where it
meets the incoming signal from the
aerial tuned circuit L1. The 455KkHz
intermediate frequency is amplified
and fed to the detector (D1) via two
tuned circuits (JFT1 and IFT2). The
signal at the output of the detector is
fed via C16 to the data decoder and its
DC level is used for controiiing the
receiver gain (agc).

Licensing Requirements

Please note that a licence is no
longer required to transmit and receive
signals in the 27MHz band being used
for madel control. Since the radio link
described here meets ali the require-
ments for transmitters and receivers in
this band, it is perfectly legal to use it
without a licence. Indeed, a licence for
this use is simply not available any
maore.

Infra-Red Data Link

Transmitter

IC1 forms an oscillator running at
about 30kHz with a very short, but high
amplitude, pulsed output. This output
is used to switch TR2 and thus pass
high current pulses of about Y%A
through the four infra-red emitting
diodes (D2 to D5) for a very short
period. These pulses are turned on and
off by TR1 which is controlled by the
data input from the encoder.

Receiver

The infra-red signal is received by
the diodes D3 and D4 and the 30kHz
modulated pulses are amptified by TR1
and TR2. D1 and D2 form a detector
and provide a signal relative to the
maodulation. This signal is amplified by
TR3 and any 30kHz is filtered out by its
teedback circuit. This signal now feeds
TR4 which forms an inverter and output
stage.
22

27MHz Transmitter board.

IC1 - TBAG51 cat R2 n
IF T3 YRCSTIOBE] —() *VSupply
IF T2+ YHCSH100] WuF|  150R s (D) P 2
OASY | k5
4« |2 5 .
| c13 4 0k 1
Aetial IFT1 o :nFI 1nFT
¥ +— Ei {1 3 ._1%2
o csl cé
nF nF |
Fi ot ol wl e |
e S 110 RS - Oore
330R Wy
. Tei 15 c17
| 47uF
] c12 - !
HO0nF |
RE
L msT a3k
100nF
[ | R7
i ' cn &
I i ov !
i . S . " {0V Supply

Figure 7a. Circuit diagram of 27MHz receiver.

- Construction

Construct all boards referring to the
board legend and the appropriate parts
list, leaving the insertion ofthe IC's until
last. Refer also to the special instruc-
tions below. Add the extra parts to
whichever of the control boards you
wish to control remaotely.

Data Encoder Board

On this board, the Veropins have to
be inserted from the component side to
aid wiring when the board is mounted in

the hox. Ensure that the two rotary
switches are in the correct positions. 52
is the switch without the click-stops.

27MHz Transmitter
Board

This is a double-sided board with an
earth-plane on the component side of
the board. All the wires should be
soldered on both sides of the board
except where a clearance haole is
provided for component leads on the
earth plane side. Insert and glue the two
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Figure 7b. Component layout of 27MHz recsiver board.

27MHz Recsiver hoard.

formers for L2 and L3 inte the board
and wind the coils using 28swg
enamelled copper wire referring to
Figure 6B. :

Start the windings at points Aand D
and wind up the farmers. When the
windings are completed they should be
fixed with cyanoacrylate adhesive and
allowed to dry before setting up the
transmitter. The aerial consists of a
length of palladium wire about 45¢m
long connected to pins.

27MHz Receiver
Board

Ensure carrect positioning of the two
iLf. transformers IFT1 and IFT2, and
also the two chokes L2 and L3. The
positive end of D1 is the end with the
band. Notethat R1 and C3 are not used
in this application and are replaced
with a link as shown in Figure 7B. An
additional earth strap should be added
under the board using a short length of
tinned copper wire as shown in
Figure 7C.

Wind the coil L1 referring to Figure
7D using 28swg enamelled copper
wire. A length of tinned copper wire
about 1.5cm long should be saideredto
each end of R4 to form TP1 and TP2.
The aerial is made from a length of

June 1982 Mapiin Magazine

palladium wire about 45cm long con-
nected to pin 1 on the receiver board.

The crystals used in the transmitter
and receiver must be a pair, though any
colour wilt do. The crystal with the
higher frequency is fitted in the trans-
mitter. The receiver should be sited as
far away from the layout as possible in
order to reduce electrical interference
problems.

Infra-red Receiver

The positioning of the infra-red
receiver diodes will affect the range of
the system. They should be shielded
from direct light both artificial and
sunlight. A simple reflector behind the
diodes and a lens system wifl improve
the range. MNevertheless, a range of
about & metres can be expected with na
additions with the transmitter pointing
directly at the receiver diodes. The
receiver must be mounted in a meta!
box with the box connected to OV, other-
wise the very sensitive circuit will pick
up radio interference.

Setting-up 27/MHz
Transmitter & Receiver

Transmitter
Construct the rf monitor as shownin
Figure 8a and connect to a suitable

Salder Earlh
Link in posn
shown Il 8
advisabte 1o
Sleeve Link
to o t 2
Short Circusl.

Yiew on rack af
27MH:z Recerver PC.B

Figure 7c. Addition of earth link to 27MHz
receiver board.

L1 Push wirdings down o (hey l
are close wound & near o
lb:ﬁe. iher 203l with adhesive
1o secure @ pesdan

Remove vaimsh lrom wire
ends and solder under PC.B.

Figure 7d. Coil winding details for 27MHz

receiver.
1 Metre
of wire Muifimeter
| on lowest
O DC Aange
? e}
GAS1
- =
1% |
O.tufF
ZSOAQ‘I Disc
T Ceramic

Figure 8a. RF monitor for transmitter alignment.

@ Multimeter
on lowest

L DC Renge

27 MHz Rx

Figure 8b. Meter connections for receiver
alignment.
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ﬁ
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| o Data In —— D2-5inc. " TiL 38

ICY = KNESSS

"

N (13
NESSS  TIL 38

[}

L]

B

9

gl
Viewed Irom Balow

1N3148 |

Figure 9a. Circuit diagram of Infra-red transmitter.

N N

tnfra-red Transmitter board.

meter. install the battery in the hand-
held controller and hold the aerial near
the wire attached to the monitor. When
the transmit button is pressed, a
reading should be obtained on the
meter. Adjust L2 for maximum reading.
Move the aerial away from the
monitor wire umtil a reading is just
present and adjust L3 for maximum
reading. Keep moving the aerial further
away until a peak setting is found at the
greatest distance away from the moni-
tor wire. The controller should be heid
in a position as near as possible to that
in which it will be used during the
setting up of L3 to obtain maximum
output under working conditions.

Receiver

Connect the receiver to the train
cantrolier and connect a suitable meter
to TP1 and TP2 (Figure 8b) an the re-
ceiver board, Tempaorarily short out the
transmit push button on the hand-heid
unit in order to provide a continuous
transmitted signal. A reading should be
obtained on the meter when the hand-
held unit is brought near the receiver
aerial.

Move the transmitter away until the
reading on the meter falis and then
adjust L1, T1 and T2 in turn for
24

Figure 9b. Component layout of Infra-red transmitter board.

3148

»12v (?3 13 Q
RS i
10k E
, c4 D2 R9 Ri2 R13

- | 4k7 10k AT

1 ’

220pF | |

| |
TR2
EC16D +c7
2uzfF
B—cE
27pF
+

e

| - 0ur

Tl . 2(5

D4 read |
|‘ ‘J TIL 160 01,2 =TH4148

|2 ]

~ s

Ny
03 Q
TH. 100

-

|

Figure L0a. Circuit diagram of Infra-red recaiver,

|

Infra-red Receiver board.
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TRAIN REMOTE CONTROL

maximum reading. Keep moving the
hang-held unit further away and retun-
ing the receiver untii a maximum
reading is obtained at the greatest
distance. A good reading should be
obtained with the transmitter at least
7 metres away from the receiver.
Disconnect the temporary link on the
transmitter and the system should now
be ready for use.

Remote Control
Operation

Select the train or trains to be
controlled on the train controller and
switch the appropriate control boards
to '‘Remote’. The control board to be
commanded may now be selected on
the remote unit. Press the transmit
button and set the speed and direction
of the train as required. Note that there
is a short delay of about 1 second
before the decoder decides a valid
signal is being received, but after this
initial delay all information is trans-
ferred immediately.

The selected train may be left
running and another controlied by first
releasing the transmit button and then
selecting the next train, pressing the
transmit button and controlling the
speed and direction of the new train,

PARTS LIST OF ADDITIONS TO CONTROL
BOARD FOR REMOTE CONTROL OR

COMPUTER CONTROL (1)

Resistors — all {5\ 5% carbon
RIOL t0 104 100k

R105 a7
Semiconductons

D10l 1MA1AS
K101 A0L4BE
ICi02 4063BE

Miscelianeous
s5iol

SUb-min taggle 2-pole
Veropin 2143

Note. Links “A’ and ‘B’ must be removed Y7om peb

DATA LATCH PARTS LIST (2)

Resistors — all MW 5% carbon

Ri. 8o 12 10%

R2Z0B 22k

R13 100K

Capacitrs

i 1uf 100V po electralytk:

& 10uF 35V pe eleciroiviic

Semiconducions

vl INQLSR

TR BLS4B

Kiwa api7aBs

{55 401068

Miscetianecus

SK1 DN socket 5-pin A

SK2 DIN sochet S.pin B
Remole date latch pod
vesopin 2141

26

This process can be repeated until ali
four cantrol boards are in use.

In the event of the power protection
circuit being tripped, it may be reset by
first pressing the transmit button, then
pressing the reset button on the hand-
held unit. This facility may also be used
as an emergency stop by releasing the
transmit button before the reset button.
The power will remain off until a new
command is sent. Note that this condi-
tion overrides the manual reset control
on the train controller, but it may be
reset from that end by turning the
mains switch off for about 10 seconds
before re-applying power.

When usingthe 27MHz link it shoulid
be noted that there is a minimum
distance of about 2 metres where the
transmitter will overload the receiver
and no data will be transferred.

Computer Control

The 8-bit digital input may be fed
from any computer via a suitable inter-
face unit, An interface for the ZX81 wilt
be described in our next issue. If the
binary word required to control the
system is converted into decimal form,
programming s accomplished as
follows.

The starting number for each of the
four control boards is:

0 for Control Board 1

32 for Control Board 2

64 for Control Board 3

and 96 for Control Board 4
To control the forward speed of each
board, add a number from 0 to 10
inclusive to the starting number. Zerois
minimum speed and 10 is maximum
speed. For the reverse direction, add 16
to the starting number and then add a

further 0 to 10 to control the speed.

Power resat or ‘all stop’” may be
accomplished by using the number
128. Note that as each train is con-
trolled, the last data sent forthattrainis
held in the associated latch, so to stop
all trains, it is necessary to enter the
four numbers 0, 32, 64 and 96. It does
not matter in which direction the trains
are travelling at the time the command
is given.

The inertiza or speed-up and slow-
down rate of each train may be written
into the program by arranging for the
time taken to step up from zero to the
reguired speed and back to zero to be
varied. By using the input ports, the
train controller can be made to controt
the speed of the train dependent on its
position on the layout. Future articies
will describe suitable detectors and
interfacing for this and computer con-
trol of signals and points.

27MHz DATA RECEIVER PARTS LIST (8)

Rasistors — all «oW 55 carbon
R1 Not used
R, 1 508 Fa ) ;B
Aot (MiOOK) K 148 (?ufi?&gg
(MEET) R4 10k {MLOKY
::é» 3308 (M230I)
3 : 3 {M33K)
QuBoB gy 56 :
ORLIP) 6 {MSoK)
QWaliy Capachors .
C2 &7(;’::? CEFarsic [(W)48C)
C L2pF cergmic 1 4
(FHO4C) a3 Not m:f;w i S
Sof (FL21x) Ce9 10uF 16V tantalum 208 (WWEBY)
£5.6 L RE ceranmic 2 off {(WXSBY)
C781215 1006F disc cerame 4 off (P¥03)
ci0 S7pF ceramic (WX52()
Cil 120uF 10V oc mect oyt (FELOLY
13,18 jnF mylar 2 on {WWi5R)
Cie 1WF 25V 1antaiym OVWBUG}
Ci7 47uF 10V taniaiim (WW 7SS
o (M10K)
Tolt (M22%) SEMICONTUStars
IMIDOK) D1 CA9Y (oMM
i1 TEASS! (BLISDY
(FFOI®) Miscelianeous
FTOAE) L Fatmor 351 {LBATTY
Dust core type & {LB42V)
Enametied chpper wire 28%wi (BLITN)
9 oY (1808 2 Choke 33ul {(WH3BR)
Q8730 { Choke 1mH (WHA7E)
{OW730) Fii YRUS 11098 (HX42V)
(OWNEAL) IF12 YHCS) 1100 (HXA3W)
xi Crysty (See transmatter)
SKT1 Crysial socket {HXE0;
(HHIAN Bolt 8BA “in 2 ot (BFRRJ)
(HH350) Hutl 88BA 2 oft (BFISV)
. (GABAF} Washuer 38A 2ol (BF23A)
Mol (FL21G Z7MH 2 1ecereer pcb (YQUAE)
Maplin Magazine June 1982
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To make the function shown beiow, you will require all the parts shown
in the parts list ndicated.

Computer interface
Wired remote control

Infra-red remote control -
Radio remote controf

Note that parts bist 1 will be required for each control beard that you
wish to modify.

As there are 50 many possible different combinations of these parts,
It is not possible to offer kits.
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PRICE LIST

All prices shown in this price list are valid from 17th May 1982 to 14th August 1982
Please note new telephone number for Sales Only (0702) 552911

Prices shown in this list inciude VAT at 15% where applicable. tems marked
NV are rated at 0% and the price shown applies both to inland and export

orders. Qverseas customers should add up the total cost of alt items except

those marked NV and deduct 13% to arrive at the total price excluding VAT.
ARernatively multiplying the total price (except NV items) by 0.87 will give
the total price excluding VAT. Piease add exira for carriage on all overseas

orders. Carnage will be charged at cost.

postage and packing. There is a 30p handling charge which must be paid on
all orders having a total value of under £4.00.

The price list is intended for use with our 198] catalogue and applies to all
mail orders. Prices tn our shop are generally lower on heavy items as mail
order prices include postage and packing costs.

Copies of manufacturers’ data sheets are available for most IC's — price

Not yet avaitable
Not available
Discortinued

Temporarily out of stock

Out of pnint
Out of stock, new stock expected 1n month shown
White stocks last
Item is mentioned in “Amendments to Catatogue” elsewhere in
this newsletier
Indicates that item is zero rated for VAT purposes

Aithough postage charges 1o customers lving in the Republic of lreland and 40p each.
in the UK, but not on the UK mainiand, are the same as 10 mainland

addresses we regret that we must levy an additional charge of £5 on each Notes:
order containing any items marked "Delivery by Carner”. NYA
Wili customers from the Republic of Ireland please add 40p and then 35% to NA
the cost of their order now that the Irish pound is not equivalent to sterling, DIS

to cover the rate difference and negotiation fees. We will refund any TEMP
difference; please state cheque or credit note. Alternatively If you pay by aop
bank draft drawn in pounds steriing on 2 London bank, then you need add FEB
nothing extra. Bank drafts drawn in pounds sterling on a London bank 1
should be reaciily avaitable from your local bank. H

All prices are for the unit quantity shown in the catatogue (unless shown NV
otherwise on this list) i.e, each, per pack, per metre etc. Al prices include [ ]

Price reduced

Prices charged will be those ruling on the day of despatch

1981 VAT
Calalogue inclusive
Page PRICE
Paga 11
Paris T St LC DIS
Wrs T Sn 5 £395
Pata T Snnt M £395
Parts T Shet L £295
Prate Aftack Poster L1 ODNV
KFI2M  Mapin Poster £1 OONY
AERIALS
Page 15
XQ22Y  Rushwllar FM224 £1225
XQ234  Musiailier FM234T £16 50
XQ248  Muaruiler FU235T £17 60
XQ25C  Muitkiline FM244T £17 8O
XQ27E  Musnkitar FM264T . £24 50
XQeB  Musnadisr FN2BAT £30 50
XQ29G Trnwwhur TCI0Grp A ELDS:
XQ30H  True e TC10 Grp 8 £940
XQ31)  TrucckowriC1@ Grpl/D €395
XQ32K rueotvar ICL3Grp A £11 8%
XQ33  Tomotowr TCI3Grp B £1090
34M  TruCoheurTCI3 GrDC/D E1l45
¥QI5Q Trucoour TCIB G A £1395
XQ36P Tiurolowr TCIB Grp B 1355
XQJ375  TrucolowrTCIB Grpl/0D £13 25
Page 16
XQ3BR Estragan XGS £16 30
XQ39N  Extragas XG2 GroupA.  £2130
XQAOT  Extrsyen XG% GroupB  £21 50
XQ41U  Extragen %GB CepCiO £21 5
NQL2Y  Extragan XGS &dbnd - £21 95
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XQ36A  Extragain XG14 Wdbnd  £3595
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(36D EatigenXG2: GrpC/D  £48 95
XO50L Estraman XG21 Wobnd  £49 7
XUSIS  Supwe-Set Top 18 45
Xr30%  Toulenrs £5 55
XQ32G Cermanma CA7 £1025
Page 17
8wV Unw Clamp T, €195
Bwadw flast Bra_het {ypn. 2 £2 55
AQ53IH  Mast Br o et Type 3 £8 50
AQHA ! Mast Bro kel Type B £1275
BW4a4X Most Bracke! Type 14 i4 65
BWASY o't Brackat EM4 £2 6%
XQS5K Lassing vt Y)peu £985
XG96L  Lawhing KA T T’ £1595
X 570 Lasning & Type £14 30
XGHBN  Lavhing At Ty,'vﬂ 170
(%6 Vst C S
Musz O 75
Mot E
5 Mas G
637 Man
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Page 18
«BWEOE Power UMt #U1240  £1465
;Q?QY Xira S&1 Amip £1445
73 XiesBoas Anin £15 80
RW 3P Mugpin J00 -t
BWSIF  [Dmlessr UF2 £55
BW312G  Splitter csmo 895
B-‘V 23H Spiter 018
HX88y A:rJISpln'r SBll £3 .0
YQ23A  Sphiler CS200 B4 45
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10C Corr 3 way

10C Can 4 way

[ € Cen 6 way

10C Con 8 way

igx Com 12

IDC insertion Tool
Watwrcon Pig 3.pn
Yeatarcon Piug 4 pin
Wafercon Pug 6 pin
Watercon Piug 8,

Waltercon Plug 12-2:n

Pegs 82

HLOY9K
HLIO

Waftercon Ski 3 way
Walercon Skl 4 way .
Walurron Skt 6-way
Walercon Skt 8 way
Vatercon Skt 12 way
Walprcom Teeminal
Polarcan 0 2in
Cormpactboard
CE Fir Blus
CB Pin Ree
CI Pin White
AT Pn Black

C8 Pug Extractor
Large Fatchbaard
Large Patet Plug
Muiti-pagiue Flug
Linversal Plug

Page 83

RW&AL

Sid Power P\.g 21
Lan% Pwr Plug 2.1
Sta Fower Pnua 25
Long Pwr Plug 2 5
Pownr Skt 2 1 .
Pawer Sk 2 5
Cassette Skt Niwico
Cassatte Sht Paros
USA Mans Pug
Flat An W/S

Fiat Pin Conn
Cas Lead Croar
Cas Lead Mitack
Cas Lead Nat Fan
Ca. Lead Nuico

Cas Lead Otare Orion
Cas Lead

Cas Lewd Phileps

Cas Lead Senyo

Cas Lead Sharp

Pags 84

R¥/65V
RWEEW
YXE62S

X637
H1165

HL2EF
HLISD
HL30H
HL31J

HEI3L

HLSHE
HLS1F
HL52G

RAGAE

YWI8R
W38N
Re&Q7H

RW03D
RW1lw
RWCEG
RWCB)

RW0O0A
ey
3
AWK
RWG2C

YW375
RW12%

RWOIB  Adup!

Cat Lesd Son!

Cas Leso Teurhen

Cassette Lead 0521¢

Cascette 855

Eurosocket

Europiug

fure Facuty Outiet

turo Facurty Plug

Eurocann Lasd

Evrgaicard 4-way
Euroboard 6 wa)

Mains Plug F.!zz

Wains Socke: PGAS

Mains Socke! P430SE

Mains Phg P69

Mairrs Socket PESO
Mains Plug SA2403
Mains Socket SA2404
Mains PR $A2190

Page 85

Mains Socket SALBEZ
Mains Sockyt SAc)11
Mzins Plui SAZO194
Maine Socket SAZ02C
Mains Plug SA2367
Mainy Socxet SAZ3£8
Mains Plug P635
Maire Socket P63b
Maas Plug PS51
Maig \ocnel P552

Boot 8378

Pags 86

Adaplor £

Adapior H
Adaptor D

Adaptor §
Acaptor A

Adaptor § .

Adzgier C
Adapiw V
Agapts N
Adaptor ®
Adapier P
Adapter U
Diapak P
Dinpak N
Dingak 273
Dinpak 262
Oinpak 275
Dinpak M
Dinpat 274
Owozs B8
Dinpas A
Dinpak 254
Dinpan €
Dirpak J

Page 87

Dinpak K
Dinpak L
Dinpak E
Cimpwh F
Dinpak O
Dinpak G
Dinpak 280

VAT

nciusive
PRICE

1981 VAT

Catalogue inclusive
Page PRICE
R#375 Dinpak 205 DIS
RASEC Pagpak 279 B9,
RWS0E Pugpak 282 89p
AWSIF  Pugpak 283 £18%
FWBF  Plugpak 65p
R%31l) Pugpak £225
R#H3ZK Plugpak ¥ DIS
AW AN Plugpak X 2 a3
RW35Q Plugpax HD Guitar £4 45
CONSUMER
Page 88
AF18U Canon (C31 £695
AF19Y  Canen LCS2 £1185
AF20W  Canon FC42 .£1395
Page 89
AF21X  Canon LOSIT £1695
AF22Y Caron P7 D Dis
YXBRY P7 Paper R . . 46p
YZH9W P7 trn Cassette £275
Page %0
AFU2C  Atar BOO Computer £559 00
Page 91
AFO3D  Atan 400 BM Compute . 0§
AF2BF  Recceder 410 £5000
AFD4E  Prnter 822 £26500
Page 92
AFOEG  Disc Drive 810 . £345.09
YXB7U  Min Flogpy Disc S 3y )
AF29G  Interface 850 £135.00
ATD7H 8K Memory Moduie NYA
AFCB) 16K Memory Module £6500
AFOSF  Panter 825 £550 00
AT30H  MoGem 820 NYA
ACIBR See YG48L See
ACIIN  See YG53IT note
ACALT  See YGEBW betow
Page 93
WF20% Mag Meadse! £4 85
LHBIC Education Hepdpheme  £575
LHE2D Boum Mic He £1235
LHA3E Stervophonz ONISQP . £4 25
WF13P Stereophame HP110C .. . ££40
WF140 Stereophone DH207 £799
LH834F  Stereophone M1108. £8 60
LHE5G  Steceashone H5310 £12 50
Page 94
WFI9V Sterephone Elec 100 S
LB13P Hewsdatune Adaplor £3 95
LB72F Intercem 2 Staton £8.7%
XY?BK  FM imtercom Par [o)
XY77) 4 Charre’ FM Intrcom  £29 95
Page 95
WY1iM Compact PA Amp . £2150
WYI2N 10W PA Amp £25 35
XYELC 4DW PA Amp £65 50
AYE82D 60W PA Amp £106 75
Page 96
AFQUK  AM Rado £195
AF10l.  AN/FM Radio £495
AF11%  AM/EMZ Al Redio s
AELIT 5 Band Radio £37 50
AF1ZN  Teak Clock Rado £22
AF13P  Silver Clock Radio £22 50
Page 97
AFJA40  Cassete Clock Radio . £4590
AF15R  3-Bang Rallo Recordr . £3560
AF16S & Band Remorder £44 50
AF7€  GEL305 Equnliser £7750
Pags 98
ACCOA  Vid G O £33 9%
ACDIB  Air Sca Battte Game £1895
ACD2C  Spwce War Game {14958
Page 99

3D Outlaw Game 14 958
ACDAE  Video Diympecs Game — £18 95
ACOS€  Breskout Game 1895
ACDSG  Baskeiball Game £14 958
ACO7H  Surround £14 958
Page 100
ACO Fun Wik Numbers Game £14 958
ACIOL  Codebrearer Game £18 95
ACI1M  Huni & Score Game £1895
ACI2N  Mimature Goit Game £.14 9:m
AC13P  Skydwar Game £14 358
AC14Q Street Racer Game £18 9L
ACISR  Bowing Game £1835
Paga 101
ACL&ES  Brain Games £24 95
AC18U Geit Game £18 95
ALLY  Siot Racers Game tid o%m
AC2]X Superman Game £249
AC22Y Adveniure Game E18%:@
AC24B  indy 500 Game £29 %
AC25C Backgammon Game £18 958
Page 102
AC26D  Space Invaders Garme  £24 G5
AC27€ Prosrarnm-nz Cartrdg  L1895m
AC28F  Chess Gam L1895,
Page 103
ACZ0W Crrcus Garme £24 95
AC17T  Human Cannonbail £14 95m
AC23A  Casmo Game £18 958
AC31J  Nogri Oriver Game £28 95
AC32% e Em £1895
AC33L  Pete Soccer Game £22 958

Note. For detaits of saftware. please ash for leaflel XHM52G (issue 2 now available).
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1981 VAT
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Page No PRICE
AC34M  Hagman Game £1495m
AC35Q Video Checkers £)8
AC36P Mam Cmze £24 9%
AC29C  Video Game Neyboerd  £1395
AC30H  Video Garme Paddies £1395
AC375  Video Game Jjoysticks  £1395
ELECTRICAL

Page 104
HFOLB  Terminst 8inck SA 330
HLS4)  Termural Blacs 15A 63p
HLG5K  Terrmunal Black 30A £110
HL56L Terming! Biaga Cann £1.47
eHLS?M 5 Amp Plug .. 5%
RWETX 13 Amp Plug N 78p
HLSEN  Rusoer 13:‘?!;2“‘ 9%
HLS9P 154 Plug Nyan 93,
HLEDQ  Kettie Connertor £16
HLEIR  Flax Commectar £1 40
L Mains Adaptor 2.way £220
HL63T  Muirg Adapior 3-way £295
HLGAU Shaser Adapio £11%
Page 105
HLEEY  Junction Box Srmall £1 50
HLEEW  Junction Box Lge 99
HL67X  luncton Box A £1 7?,
HL68Y Single S Unswiched i1 8%
HLE9A Dobie Skt Unswitched £375
HL70M  Dole Skt Unswchd Siv £7 30
HL7IN  Sirgle 5w Sccket £2 60
RL72P  Down's Sw Sechet 520
HL73Q Treiling Skt fungle £] 75
HL74R  Traw ng Dow Ski £345
RWEHY Dis Board 4 way £83 75
HL76H  Cookser Switt t £2 30
Hi77)  Neon Comner Swtch oIS
HL7BK  Shaver S41 lrolated £18 75
Page 106
HL7SL  Shaver Socker ..67p
L8083 Cooker Qutles C €210
L8IC Cooker Outle: T 120
HLR20D  Flea Outiet Unswehd . £375
HLB3E  Switched Flex Outlet £4 25
HLRAF  Ctock Conneetor S s
HLE5G Ciock Conaecior B s
HLEBET Blanhing Pate 85p
HL87U 20A Plateswitch £320
HLBBY  20A Waler Htr Switch £485
HLBI¥ Light Swch ST Single £108
HLOOX Lght Swch DT Sngle €149
HLOLY Light Swch Dus €229
HIGZ2A  Light Swich ere €325
HL93B  Lgm Swich Quat s
Page 107
F 0L 250W Retary Dimmer £73C
12N 250W Push Dmr Segl £9.95
13 250W Push Drr Bble  £19 49
-ledg 230W Touch Dimmer  £1595%
XX35Q Remom Contrel Dmow  £28 4
XX.’,SP Dmmr Cortral Box £15.75
1SR Securily Dememes £16 3%
FQI6S  Auto Security Switch £1226
YRO9K  Fl Pattress 16mm Sg! 85p
YBIOL £ Pattress 25mm Sy 0p
YEIIM Fi Pattress 25mm Dbl £1 06
YEIZN Fi Pattress 35mfr| Dot £] 25
YB13P Stee’ Pattrass 47mm £255
YEMS Sur Patl 20mm Sng! Zép
YBISR Sur Patt 29mm Sagl 92p
YB16S Sur Pelt 29mm Dbls £165
YBLYT  Sur Pait 47mm Dble £2 7%
YB18Y Coswarsion Patress €25
Page 108
fQOOA Ceilling Switch ) way .. £265
FOOIB8  Cethng Swilch 2 way DS
FQO2C  Lomphalder 702 75p
FQD3D  Lamphoider 254 CG Dis
FQOAE  Lamphaider 252 1/2n 650
LB63T Bzyv-na' L/NIdr 2Bo
FQOSF  Cal I:}.: £1 04
FQUGG  BL Adapior Dis
FOOTH  Stacter S8OW 25,
Y819Y  Time Swikch £169g
RWEIA  Power Controver £20 895
YB2OW Room Thermaosiat £825
XY08) Extn Lead SA £1380
XY09K Extn Lesd 13A £17.9%
HARDWARE
Page 109
BF| Bolt 28A 1/2in
B8FDIB  Balt 2BA hin :Biig
BFO2C 't 4BA 1,40 250
803D Bat4BA 1/2in 280
BFOSE  Bo't 4BA Lie 3p
LR, Bon 4BA 11/2 33p
BFOSF  Boit SBA 174 n 12p
BFOEG Boi 48A 172 lép
BFO?H Bl 6BA 1 i3p
LRS3H Bow 6841172 63p
BFO8: 8ot 8BA ]144in 280
BFO9K  Bott 884 1/2n .24p
LR54) C/S Screw 28A 1/2in l4p
LRS3K  C/S Screw 4BA 174 14p
BFIOL C/S Screw 4BA 1/2n 17p
BfL1M C/S Screw 48A i 32p
LR36L C/S Screw 6BA 1/4in 9p
BFIZN C/8 Screw 684 1/2in 15p
BF13P (/S Screw 68A Lin, 35p
LROOJA /S Screw 8BA 1/2in 29p
BF14Q Pane Screw 3o
LR75! C/S Panel Screw Ep
BF16S  Nut 28A 19
BF17T  Nut 4BA 19p
BFIBU  Mut 6BA 12p
BFI9Y  Nut 8BA 120
BF20W  Washer 284 i2p
AF21X  Washer 4BA 9p
BF22Y Washer 6BA 9p
BF23A  Washer B8A 98
LR7EH  Cup Washur 2r
BF24B  Shake 2BA 9p
BF25C  Shawe 4BA ap
BFZ60 Shaky 68A dp
LRO1B  Shake BBA &p
BF27E Tag 7BA 1
BFSF  Tog <B4 &
BF29G  Tag 684 13p
LRO2C Taz 8BA Ip

1981 VAT
Catalogue inclusive
Page No PRICE
BFI0H Poxn Screw M5 6mm 23p
8F317 Pox Screw Y2 12mm 3p
BF32K Pon Scizw WS 25mm 330
BF33. Poz Screw M4 Emm 25p
BF34M  Pup Scres M4 12mm 32p
BF3ISQ Poz Scres M4 25mm 27p
8F36P Pun Scrow M3 6mm i3p
LRE7M oz Screw M3 Smm 13p
BF3I7S Fou Screw M3 12mm 15p
BF3BR  Poxi Sctew M3 Z5mm 270
LRSEN Poz Screw M3 40mm 33p
BF39N  Popn Screw M2 5 6mm 15p
BF40T Poa Screw M2 5 12mm 183
BFSIU Pon Screw M2 6mm 295
BFL6A  eotwit M5 | 2vm SSp
BFEEC  habert MS G 2o0p
B840  |sebet M4 12mm 33p
BFEDE  Inoboit M4 2Smm 57p
BFSIF  lsobeit M3 Gvm 20p
BF52G  hobait M3 12mm 26p
BFE3H  Inpbott M3 25 35p
BFS4) luohalt M2 5 6mm 19p
BFSSK  15oboll M2 5 12mm 24p
BFSEL  Isonut M5 20p
BFS7M  lsonut M4 .20p
BFESN Isonut M3 15p
BFEOP  Isanut M2 5 14p
LRSAP  fsanut M2 10p
BF isamasher M5 15p
BFE1 Isewasher M4 90
8F625  Isowssher M3 9
BF63T  lsowanher M2 5 9%

R lowasher M2 7o
BFA2Y  Isoatuke M5 12p
BF43W  [soshuke M4 S5p
BF4AX  Jsoshake M3 9
BFASY  lsoshake M2 5 90
LRSIR  Iscehake M2 Sp
Page 110
LRE2S  Isotag Mﬁ i8p
LRE3T  inouag W 208
LREAU Mo 12p
LRESY  motag M2 5 12p
LREGW  yolag M2 9n

FoBY St Tor No 8 x 3/8in 22p
BFEG9A S Tpr NoBax 1/2:n 25p
LRG7X  S¥Tpr Mo 614 3 Bin <0p
BFE’X S Tgr No6 v is2in 22p
BF6SY St-Tpr Nod x 3/8mn 158
Brogw S Tpr Nad s 1/2in 16p
8F63U S TprNo2x 3/]6 12p
LRG8Y St Tpr o 2 x 3/8in lap
BF20& Ny 2BA 1/2n Bép
BF7IN Ny 284 1~ 95p
BF72P Ny &4BA 1/2n ¥p
BF730 Ny 4BA 1 S3p
BF?AR Nyl 4BA 11,2in €155
85755 Ny €BA 1/20n o
BF7€4 Ny 68A 1 6ap
BF77) Ny BBA 1/2in &0p
BF7BK Ny Nut 23A 5%

F79L Ny Nu# 4BA 55p
BFBOB Ny Nut 68A 53p
BFBIC Ny Nul G8A 550
BF82D Nyl Yiushe 284 18p
8F33E Nyl '&ashe 4BA 18p
BF32F  Ny! Was o 68a 18p
8F53G Nyl Washer BBA 26p
WHIBU My C/S Sew M3 112cmma 4p
WHLSV Nyfon Nut M3 e
H¥ISR  Spung Chp 4p
YW95C Batten Chip 40
L899H Bik wasuw Nod 1727 150
FHASX  Puas Fiang 12p
YL23IA  Hand Whee! Bolt 35p
FWI0L Spade 28A 28p
FALIV e ABA 23p
FWI3P  Studding 284 12p
FW14g Swdding 4BA 30p
FYISR bludﬂln] 6BA 30p
FW3O0H 4BA Spacer | /Bin - 38e
FW3.) 4EA Specec Lrdin 48p
FW32K ABA Sn&':v 112;n 52p
FW33L 6BA Spacer 1/ 8ir 350
FAIAM GBA Spacer 1/4n 3o

WIQ bBA Sowiw: 1/2in &9p
LRSIA N84 Soscer 1/8 32p
LA70M BBA Spacer 14y 36p
LR7IN Throwd Spor ABA 78p
LR72°  Thrded Seer 6BA S8p
Page 111
FAIES  Standaif Short Sp
FHLTT  Standofl Meawm 6o
FW16U Stando Lone 70
LAG3D Terry Chp 1/2n 10p
LR73Q TeryCip 1 1/2n g
FWH3P Grommet Smal 2p
FWB! Gromenes La fs 2p
LRA7E SR Gromyrmwl 3 4 8p
LR4BC SR Gromree? 5M 3 7D

REGD S Gromvmet €W | 109
LRS0E SR Grammwt 7K.Z 260
LAS1F  Sestng Gramenet 8o
BL7AR  Peagrormet A 24p
8L75S  Fexgrommet B 280
BLT6M Frngrosnmst C 3lp
FA36P Mow Pug 174in 55
FW37S  Hom Mug 3/8n Tp
HE22yY 8.. Chaseh Pads So
HB2IX VYelcromounts i2p
LQi2 g Sirp 790
Page 112
LHI2N  Aly Sheet 18 sag £1 59
LHIE  Aly Shee! ]6'«wg £385
LW21X Miwr Trm & DIs
LW22Y Moer Trm 8 DIS
LW23A  Mizer Trm 12 DIs
LW248 Muer Trm 16 DIS
LW1?T  Mixer Mig Tube 4 £110
LWIBU #aer Mig Tube 8 Oig
LWVIGY  Mince Mig Tube 12 Dis
LW20W Moaar sép Tube 16 DIs
WHABC Wains Yrarmung Labe! 15p

1) PCB Gudes 23]
EH3IN Teanster 1780 Hlwo £135%
X407  Transler 1780 fes £156
AHALIU  Transter 17805 Mhie £156
XHEZV  Transfer 1/4in Beck £1 56
XHA3H  Teansier 1/4in Red £125
XHA4X  Transfer 1/41n White £] 35

XHAZY  Panel Transir Suce £] 56
XHA6A  Purwl Transte: fad £186
XHE7B  Sgaml Transher Write £13%

1981 VAT
Catalogue inclusive
Page No. PRICE
KNOBS
Page 113

» Mot BK ]2 1
Hnob PNZE D'
Krof RNS2 2%p
Knob KB4 22
Keoh KB3 45p
Ko R7E Stp
Koab K1 290
Kook K2 39
Knob R0 1 9%,
v'ES7V Knob RKA03 £15
RWSAY  Knab Mi 38p
ReBI% Knub M2 30p
ARG Knob M3 26p
RXDOA  Hnod M4 4%p
RXIOL wmob RA1 45
RXIIM Knob 82 55p
Page 114
RN78K Knob F10 35p
HB26D Knob 711 3lp
RXOLE  Mach NK2 450
RXQ2C  Know PK2 45p
YXOIE  Koob K74 24p
YROZ Knoh %79 27p
X030  Meeb KIC 2p
YXO4E  Knab K7D 29p
HB28F Knab RE) 52p
HE28G Knobr R52 53p
RLDIH  Kneb R76 SSp
RX08)  Wneb R?7 G4p
HB30H Knob RS3 63p
HB3])  Kmob HS4 36p
YRE4U  Xoob KBA 43p
YRSV Kngb K88 S6p
YRG5W Knob KBC €p
HB34M Hnob K105L 95p
HB35Q Knob K106L £174
HE32r #mob K105 59p
HEB3IL  Knab K}0B 93p
HB36P Knob K15 850
HB37S Knob K24 750
HE38R  Knob K30 720
HB3%N Knob K44 690
HB4OT  Kno: K45 790
HBAILU Kamb K&5 £115
Page 115
RX165 Collet Knab Blss 38p
RXITT  Cobet Krch Geey 45p
Wid5Y  1Smen Coset Cap B 0
WLAGA 1Smm Covet Cap Biw Sp
WiE78 15mm Conet Cae o Sp
WL4SC  15mm Covet Cap Grey Sp
WL4SD  15mm Coket Cap Red Sp
WiS0F }Smm Colet Cap Thiw ap
WLSIF  15mm Colet Poir Bik S0
WLE2G  1Smen Colet Prir Bau Sp
WLI3H  1Emm Colet Pritr Grn sp
WLSS.  15mm Culet Patr Gry Sp
WLSSK  15mm Cotet Frir Red Sp
WLS6L 1S Car Pntr Yiw 3p
RXIBL  15mm Coter Nut Cer £
RX18% 15mm Cohe! lndetr 18p
RX20W 15mm Cotlet Skirt 2)p
AX21X  15mm Colet Stator 19p
*WLA3W Coliel Rd Nut 3/8in 160
*%W.44X  Collet Rd Nut 10mm 16p
RXZ2Y  Shde Knab A 15p
YGUSK  Side Knob B 19p
YGIOL Slde Krob C Black 20p
YG11M Side Knob G Chrome 29
RAZ4B  Shde Krwb F Blk 170
RX25C Sida Xnob F Blue 17p
RX26D Shde Knob f Green 17p
RX27E  Slhde Kaok f Gre: 17p
RX28F Shde Rosb F R 170
RX29G Spndle Coupler 49p
AX20H  Esl Soundin 3p
#RYIRE Nylgn Rod Jip
AX45Y  Coed Orie Brass 8%p
RE46A  Cord Dreve Steel €139
Paga 116
Brass Bush 53p
D Cord 7,
Cord Drum Sma £10
Cord Drum Large £105
Flywhea £335
Yerrver D2l Smal £2 3%
Vermer Dl Medwm £295
Yeruer Dl Lacge £355
Ba!l Drive £2 3%
Mot Ball Dreve £195
DR Drive Scale £975
Algrranium Dut £2 75
White Pomter 35
B3 Drige Pornter S8p
Spring Shart Qp
Sprvg Vediom 9
Soting Long 9o
Pultey 1/2in l4g
MICROPHONES
Page 117
LE92A Phoee Col 83p
LB93B Crysta! M Insent 500
LBEBY Lages Mic €] 28
YWROA  Shch Wi oIS
Y831) Consette Mic Jacks £195
YB37K Caspmtie Mic DIN £2 7%
YBIdL Electret Caselte Mic €295
wF3S¥ DRynamvc Ball Mz £993
LHE6T Long Swm Mc DIs
Page 118
LHE7U Dynamic Stereo Mics  £1025
WrOSF  Communications Mc £5 75
YWIOM [t Comm My £8 25
YW77J M Hidr Serew Fix 28p
YW78K N Hide Adhesve 49p
(W79 Mic Hidr Munzl c 520
XY72P Bage Statoe W £24 75
LBS9A T Ciip Mc i7 85
Page 119
YWZIN UM T Cigp Mg {1245
YB3 Low Con Eipct W DIS
YE35Q Ewtrel bAc §CM31 £10435
WI24M  Eimciret M D 2 £1€ 75
31



ﬁ

1981
Catalogue
Page

YB36P Unisourd Mic EMBZD
Y8375 Lnisound Mc EMBID

Page 120

Super Cardwid Mic
Sterep Electret Mc
Urisnd M EMISCOD
Screen 515

M Dt U1

LBI5Q M Avtshielo
Ganeck M Stand Bin
Gurack Mic Stid 12
Gsmeos Mo Std 21in
Flastc Tsneck Bate
Metal Gineck Base
Bt For Qgna Stand

Pags 121

LB$8Z  Tabie-Top Mc Stand
YW755 Cast Base Mic Stand
YH76H Eatra Hgt M¢ Stand
XBESY  5-foot Mic Stang
XB4BA  Boom Arm

MUSICAL

Page 122

Fre-Amg EQZ5
Pre Amp CS5
Mono Mic Mier
Stereq Mixer
M/ Phazer
Furz Bax,

LBE6W
YBIGH

Pags 123

XB41U  Fuzz.Wah Fedal
XB834M  VYibra Chorus
YB88Y  Mini Compressor
XB33L  Echo Cramper
LBE?E  Echa Chamber Tane
XYBoB

B8G Echo Machune

Page 124

Cry Guitar Pck-Up
hylon M._g Pick Up
YE4ZY Steel Mag P U

P'lckup Trans! AJ21

Fichup Transl AJT5
Penyp Switch
Guitar Stangs Nylon
Guitar Strings Steel
Strap Button

oPTO
Page 125

RXB6T MES Batter Hgr
RXS7M Hoider MES Ambar
Hoider MES Blue
Holder MES Clear
Holder MES Green

Hoder MES Rexd
Dmd LES Lhidr Blue
Drd LES Lhidr Green
Omd LES Lhir Rea
RX79L  Dmd LES LAldr Wit

Dmd LES LhHr Yellow
Fit Too LES Lhidr Blu
£t Tp LES Lhidr Gen
FAt-Tp LES Uhigr Red
Fluted Lhids Amber .

Fluted Lhldr Clgar
Fluted Lnldr Green
Fluted Lhidr Red
LES Cover Ambar
LES Cover Blue
LES Caver Green
LES Cover Pusple
LES Cover Red
YYQSF  LES Cover Whue
¥Y06G LES Cover Ye ow
Pan Neon Amber
Pan Nean Red
Bguare Neon Red
Sgugre Neon Green
Wire hean

Wire Bulb 12

RX 76t

Nean Bulb

Page 126

WL?GH Bulb MES 3 5v
Hulb MES 6V 0 24%
Bulb MES 6V 6W
Bu'b MES B 5V
BUid MES 12V | 2¥
Bulb MES 12v 2 2v/ .
Eulb MES 24V
Poslable Lamp
Carayan Lamg.

12V Tube

240V Inspection Lamp
Bulih (F:

XHES J Fes!oon Cable
Fasioon Lam holﬂar
Pygmy Bulb

Pyamy Bulb G'EEI"
Pygmy Bulb Red
Pygrny Bu'b Whie
HBS6L Fygmy Bu'b Yellos
S!ay- Ut Lamp.

Spot Hoider,

Page 127

3-Banh Lamphoider
BC Cl.p On Hdr Sngl
BC Clp On Hy Twa
$pat Lamp Amber
Spet Lamp Bius
Spot Lamp Claer
Spot Lamp Green
Zper Lamp Red
Spot Lamp Yiolet
Gooseneck Lamo
Wiry LED Red

Min LED Green
M. LED Crarge
Miry LED Yeltow
Mini LED Tl p

LED Rad

LED Green

Pchup Transl AJS]

1981
Catalogue
Page

LED Qrarge

LED Yellow

LED Cip

Square LED Red
Square LED Green
Square LED Yellow
Square LED Chp
Large LED Red

vasge LED Chp

Page 128

¥Y¥45Y  Shape LED Rl Red
Shace LED 21 Green
Stape LEQ RY Qrange
Shape LED RI fel'ow
Shape LED $2 Red

Shape LED 52 Green
Shage LED L3 Rag

Srape LED T4 Red

Shape LED 14 Green
Shape LED T4 telow
Shape LED AS Red
Stape LED AS Greva
Wuminsier Orange
i naLor Yellow
Clplite Amber
Clpite Cear
Clpity Green
Chptile Red
Chplite Yelow
Multicolour LED
Yr59P  Chrome LED Srmail
s Chrome LED Large
Red Bargraph Dslpy

Grean Bargraph Dstpy
Ornge Sargraph Dspiy
Yliow Barganh Dsply

7-Seg Red Type 1
FR37S  7-5cg Red T 3
7 Seg Fed Type €
“1/E Dlsplay Type |
“1/2° Display Type 3
"1/2" Dsp'ay Type 4
OD Dispay Type A
0D Dapay Type AF
DD Dispray Type ©

Page 130

XX08! 4.0z Dspy Cmn Cath
Y7OM 4 Dig Dis émn Ancde

3 Mult Cmn Cath Oisply

Faliter Arvbw:

Filter Green

Filter Red

Frter Yeilgy,

Lod Crystal Doplay

Page 131

#l3ISC Opto-isolatne .
Dus! Opin Isptatar

o Isolater
Daringlon |sgator
4 SCR lsolztor

Trac isoiator

Paga 132

iR Emiter T/L38
P'holoo cce TILLOO
nf Fed Source
nfrs Red Sensor
14544

QF30H BPX25

Page 133
HQélF MEL 12
YG625  Xenon Tube
Y03T  Trigger Transtme
®EHSHL  1mm Lght Guide
ELLTM  Laser Tube
HY19¥ 5KV Laser PCB
9531 Lans
HGE3Y  Lenshoider

ORGAN PARTS

Page 134
QLD2C  Sami?

Pags 138
XB10L  DNO2
XEB11M DMO2T

Page 136

ALGBJ  Shart Spring Line
XB84F  Long Spring Line
XEASG WES Onwer Module
YLI7T  Rewerb PSL Module
HB1TT  Mid Kbg 49 Note L

¥B13F ®B Mourting Strip.

Page 137

¥eyhoard 48.Note
Keyboarn 49 No‘e
XE1E5  Meyboard 61.-N
Con‘acl Blod\ hVG
Contact Biosa GJ,
Contact Block 582
Contacl Bleck GC3
Earth Bar

Go'c Wire
Spacesnd Mid Range

Page 138
XBB7U  Rotating Horns Umit
FLEEW Stop Tab Blzck
FLE7X  Sich Tab Blue
FLEBY  Slop Tak Green
FLEQA  Stop Tab Grey
FL?OM Stop Tab pw
Stop Tab v:ryccn

FL:?P Step Tab Orange

3% $top Tab Red
FL‘M Stop Tak white

VAT
inclusiye
PRICE

23p
- 17p
2p

l6a
36p

Cg14h
21p

38,
£2 -iOa.

hip
£124 00

£4 50
£215
&9p

E1.20

1981

Catatogue

Page
FL755  Stop Taa Tellow

ROSF Tad Acc Del Trem
BRA7B 5 Tan Bass Swular
BR67X Tab Bourdon B

RO&! Tab Cel'p 16°
BRDAH 5 Tab Claninet 8
BRCE. Tab Caron 4
BYDOA Tab Clavichord
8YG18 Tab D/ to Rolor
BYQ2C Tab Diy Vbrato Ace
BYCID 4 Tab Diy Varto Scla
il Tab Drapason 8
BHEBY Tah Dhagasan 16
BRIC. Tab Drawbars Acc
BR{1M 5 Tab Omawbars Sofo
BRIZN Jab Duiziama 8
BR13F Tab Flute 1.
BR140 Tab Figle 2
BR15 Tab Flute 2 273
BR165 Tab Flute 4.
8R17T Tab flute 5 1/3
BRIAU S fab Flute &
BR15Y Tab Flule 16
BRZDW 5 Tab french Horn 8
BRZIXL Tab Gudrcht §
BYOSF S Tab Gedeckt 16

Y060
222Y
YOIH
R23A

R248
R26C

S Tab Forky Tonk
S Tab kore B
5 Tab Miiwe 16'
S Tap Oboe 8

Tab Octave 4

Tab Pegal Susta:n
Tad Pang

Tab Preseis Cancel
Tao Prets o Rotor

5 Tab Reed 4'

S fab Reverd .

$ Tab Potor Fast

5 Tut Reter To Man
$ Tab 3a cut 4'

T2b Saicignal 8
Tab Ss-ouhor‘e lG
Tab S0 Del
Jab String &
Tab Srrrg 8
Tad Sub Bass 16
Tab Sustam Acc
Tab Sustain Soln
Tab Trerulant
Tab Trumpet 8

Tap Tuba 16
Tab Wibmalu
Tab ¥ax Argiica B
Tab Yoz Humang §
Ma+ Ky Tah Cel'o 1€
Mar Key Tab Ciar 8
Mar Ky Tab Clrion 4
Ms7 Hey Tab Clav
Mar Ky Tb 0/ to At
Mr Ky T2 Diy Vir Acc
Mr Ky To Dly Vbr Sic
Mar Key Tab Dap 8
Mar Key Tap Diap 16°
Mar K Tab Dbar Acc
Mar K Tab Dbar Sglo
Mar Key Tab Due 8
far Kay Tah flute 1
Mar Key Tab Hyte 2
Mr Ky b Flte 2273
Mar Key Tab Fiute 4'
Mr Ky o Flte 51/3
war Key Tab flate B
iar K,: Tab Fute 16
Mr Ky Tb Fren Hin 8
Mar Key Tab Gedkt 8'
Mr Key Tab Gedki 16
Mar Koy Tab ~niy Trk
Mzr Key Tak Morn 8

Page 139

Mar #ey Tab Mix 16 ..
Mar Key Tab Oboe 8
hear Mey Tab Octve 47
Mar Key Tab Pel Sus
Mar Key Tab Pang

Mr Ky To Prsts Cnc

Mr Ky Th Prsis To Re
Sar Key Tab Heed 4
Mar Key Tab Reverd
¥ar Key Tab: Rir Fsi

My Ky Th Prr To Man
Mar Ry Tab Sahct 4
War Key Tab Salc 8
Mar ey Tab Sax lG
Mar Key Tab Sirrg &

ar ey Tab Surng 8
Mar Ky To Sb Bss 16’
Mar Hey Tab 5us Atc
Mar Hey Tab Sus Solo
Mzr Kegy Tab Trmpt B'

Sar Key Tab Tuba 16
Mar Key Tab Vitrato
Mar X Tab Vou Ang &'
Mar £ Tab You Hum &
Key Tab

ST swip

KT Strip

Qrawbar Red

Crawbar White

Contact Pegal Board ...
Free Sidg Pedakoars ..

Page 140

XEQQH
XBY6E

xBz2Y
xg21x

XB20N
XY2BF

P Unt Frant Fanel
32 Nete Pdibg

Carr 1 LK with X896
Centrol Lever -
Pang Pecal

Sweit Pedai.
Remate Foot Contro!

PANEL METERS
Page 143

Level Mater

S Strength Meter
Tuning Meter

YU Meter V4]

Dua) YU Meter

2 Py Mer S0 J-50uA
2inkn Mt 100 © 100uA
2inPa WMt 5000 500uA
2in Pan Meter S0uA
2in Pan Meter 100uA

2in Pan Meter S00uA

N MMM MM T PO B O B It Eh PImPm A M tmh R in i e

VAT
nclusive
PRICE

ST e BReSS wl et 2 DD SSR0E ARREL

e BN T AR IS E ST E S S S BT ST R TG SO T T e = s Fry
GO0 0ON0S ODON0 06000 SA0AC CDONY ODTDC DQCAS DOODD DOUDT

PRI CIE P S e P L I

£l 10

5

rifh ThEmIn{nIn mEn o eI en

A A
CRLR thg=Grenor U

£l
E22 30
.E63.00

£255
E1354]
£1£ 10

£773
£10 95

£3 50
£3 85

19481 VAT
Catalogue wiclusive
Page No. PRICE
RWS4C 2 Pan Meter 1mA. £645
RWIS0 2in Pan Metar SmA (£6 45
RWHEBE 2n Pan Meter 10mA £6 25

RX32K 20 Pan Meter SOmMA £6 65
33 2n Par Meter J00mA E5 55
REZAM 2in Pan Meter S00mA £6 45
BA350  2in Pan Meter 1A €5 go
RXIGF  2in Pan Meter 50V £6 65
RX37S  2in Pan Meter 300% 2590
RXS2G Zin Pan Mot & £6 65
Re53H  2in Pan Metsr WU £§ 63
Page 142
Gi7T  Meter MS4S 10Gua Dis
YG19U  Metar 32545 Lma DIS
YG19¥ Meter MS45 WU £445
BS540 Large Panel Meter £7 59
Sx55M  Muminaning Kit Dis
RAG2A  Mebsr M 15V £6 95
RXB7U Meter ! 60V £6 35
RXBRY  Meter B 300V £796
RAE0W  Meler MI 1A £6 20
RXSDK  Meter MI5A £695
RX91Y  Ateter MI 15A E2 68
BX93B Meter M1 254 E7 9%
PCB EQUIPMENT
Page 143
FLOIB  SRBFP O Lin Type 2 045
FLOZC  SRBP QI Type 3 990
YREOB SRAP QO 1in Type 4 ol&
FLO6S  Vero 14354 25p
FLOPH  vero 10345 £5 06
FLOB;  Yerp 10246 89p
FLOGR  vere 103347 £1:9
FLIOL  verp 10348 £]1 05
YRRIC Vero 21002 DIs
FLS3H Werp 10401 £365
FLi?T  Yerostng 98p
FL19V  DIP Board £4 35
HGABC Vero ¥.Q Boarc £195
A25C Toor 2022 £145
FL26D Too' 2150 £195
FL2JE  Togi 2151 £11495
FL20% Pin 2140 50p
FLZIX  Pin 2141 550
L2 Pin 2144, 55p
FLI4B Pin 2145 57p
Page 144
FLEDS Pn 0266 Pk ot 10 25p
FLBIC  An 1657 Pk ol 10 Sp
FLB2D Track Pin 85p
fL28°  A-Way Tag 125
FLA9G 'n'an'-ng Stnp. 32
FL11M  Tag Board 94p
YLIIM  Vero Piugliock £4 95
YRBIE Eurobreadbosrd £675
YRBAY  Prof Plugbloch £6 85
Paga 145
YR85G Hus Strip Plugblack £295
YR86T Pughick Conict Strp 28
YRE7U Piugbiprz PCE £1 B!
XBA3W Seno Eich System 9
Xr10L UV Esposure Boa E41.32
BWi0¥ Phota-Etch PCB £2.95
BW20W Phot Elch Dritg P £195
Page 146
XNL2N Etch tals £1.25
WF1OL  Etcher Fluid £22%
HX02C PC8 Pen €135
HX0JD Resist Remouer 88p
HXCCA PCB SRSP Sl Sngle . 48p
WF3BR PCB SREP Mez Surgle 96p
WF33N  PCE SRAF S'nge £L.2%
HXOLE ©CB F fass S dng. BS
WFAQT  PCB F Glass Vied Sn £17
WFA1u PCA F Olass Lry Sng £275
wWiagy  PCBF Giass Med Dhie £] 39
XB0X  Frurcuil £8 75
BW21X Track Tape 31 d1p
BW22Y Track Tape 40 91p
BW23A Track Tape 50 9lp
BWZ4H8 Track Tape 62 £1 32
BW2I5C Teack Tape 80 £1 32
BW2E0 Track Tape 100 £132
BWZ7E Teazk Tape 12% El 85
BW2BF Track Tape 150 £185
Gw2eG Track Tape 200 €1 85
BWIDH Pag 075 £155
BW3lJ) Pad 10O £] 55
BWIZK Pad 125 £112
BW3IL Pud 150 £112
BW34s Pag 200 £1 80
B¥35Q Paa 100 £150
8%3IEE Fao 400 £2 55
awars Paa SO0 £3 92
BW38R Pad 600 ¥ £525
Page 147
BWADT IC Pads 20 £4 65
BWALL Drafing Template B8p
HYAHY  Transtar Sheat ) 42p
HXAGA Transfer Shest 2 Ap
HYATB  Transier Sheel 3 42p
HX4BC Trenster Sheet & 42p
HX$3D  Tranaler Sheet $ 42p
HXG63IT  Transfer Sheet 6 a2p
RAG4U  Transter Sheet 7 a2a
HxEEY  Transfer Sreet 8 42p
X Trancter Sheet 9 420
HXETX  Transter Sheet (O 42p
HXEBY Transfer Sreet 1] 42p
HXEIE  Trans’er Sheet 12 42p
RxBEF  Trans'er Sheet L3 L A2p
HE44X  Transfer Mt £375
PROJECTS
Page 148
XFliM MES12 . E2.00NY
X248 MESLS 18piy
XHZTE  MESIE i5pNV
XH1BU WES22 2%5pNV
XHDEG MES24 .FREE
200 MES25 28pNY
XFOID  WESZ2S E1 ZOMV
M5IF  MESI0 20pNY
XMOZH  MES32 0s
4 MES33 40pi ¥
XH21X  MES3? 250N¥

c 1961 ‘Jlf.RT
atalogue rclusve
Page PRICE
XSC4E  MESA| 40pNV
AH23A  MESA2 2‘5ng
XH49D MES47 {5
XH L9V £549 QI8
AM00R  MESHL 15oMy
HOZE  MESS2 15pAY
XPHIOAE WESS3 35pAV
AH31) MESS4 20sNV
AH33L  MESSS ICpNY
XH35 MES56 NYA
XH260 WESTL I0pNY
XME0E  MES93 nis
XF3IGP Rl Mapln Calslegue El 25V
XFO8) MELIZD FREE
LWS0E  FElectromcs For Ak £29.95
Page 150
BRASY AS5314 A3p
BREAY MnfS{:ace Adpte Kit £395
YLZ0W  Mutr Tunng Module £1987
BBOGA Dwder Board ‘A £43
BBOIE Dwider Board B £320
B802C Tone Boara ‘A E4 45
B8B030 Tone Boata B £198
BBOIM Centrot Boand “A’ £425
EBQ8] Conirol Boary B £2 98
EBOSK Suwtooth Board A’ £4 25
REI0L  Sawtooth Beand 'B' L4 8%
BE1IM Gate 8ard . 44,
BS04E  Tore Boarg 'C 48
2R0O5F TYone Board D £4 32
BBO&G Tone Boara E E4 3%
BB12M Fedal PLE ‘& 22
BBl9R  Mother Hoard ‘A €10 30
BEBL3IP AsB Switch Boaro £] 68
BB514Q ¥ES Amp Bpars ‘A 728
BB77] Dwaer MO & Frq Gen £495
BE78K Fedzi PCE B £3 87
BB7IL  3g-Note Pedal voice E4 45
BBZ0E  Pegal Diode PCB £1 65
HQ72F  Auto Ogn Gen/Clk PCB £3 55
HQ73Q Auto C3n Ctd Cdr PCB £375
HQ74R Auto Ogn Autn StPCB .. £555
H765  Auto Ogn PASPEU PCE. . €435
¥LOOA  Organ Muer PCB £3 25
¥L18U Power Suppwy 2605 £1 35
YLZ1X 32 Mowe Pdl PSU PCB £29%
XX38R Downdeal indictr PCB 622
XHOCA MESS] 15ph ¥
AHD2C  MESS2 15phy
WHOME MESS] 35piY
xH11)  MESS4 30p8Y
XH3IL  WMESHES 30phY
Page 152
XFL1N MESL2
BB41U Synth Mxer PCB
B844X Synth ¥CA PCB
BYH47U  Swnih Preset Mig By

BYEBY Synth 1579 Wyt Cont £585
BY&9W Synth Bimary Encoder £79%
BB40Y ynth PuU Sk 11 PCE £4 95
BY90X Synth Smph & Nse PCB £39%
BBIIW Synth Tens Gen 1 FC 2320
BB4SY Synth Trns Gen 2 PCB £33
BY&IC wnth Tres Pecl FCB . Ei24
Y820 Synth Reh & Phe PCB £324
Y9 IE ,ﬂlﬁ ¥C Pri & AncPCR £6 65
B3BR  ESynin Oscillator PCH £325
B48C Synth Ext i/F5 FCB f154
BBESY 3800 VCF PCH £2.17
B6dY 4600 Minge &3p
BE3T  Synth Ext b/ F5 Bkt &do
B49D  Syr:h Pschr Mig Bur aiom
BS2G  Syrtn Muxer Chassis £2.10
851F  Synth Pwr Spiy Hicei £1 30
B56L  Sypih Whacr Mig Bht 16p
BSaN Syrir fras 1/Env Bkt 85p
H59F Syath Tems 2 W Bkt £1.20
860G Shrth VCA Mg Rip
BISIR  Syntb VCF Mtg 5-1 64p
BF95D aylever 29p
xQota Frent Fane £1350
Carrir UK wilh X0Q02 £9.00
BYB4F  S600 Rear Para! 455
%Q02C 5600 Cab net 23
Care n UK wilth XQ02 500
XB79L  Teak 5600 Cobmnet 5 70
Carr ;m UK with XB79 £7 00
Page 154
BY8ET 3800 Intertace PCH €2 23
BB478 - h Otpt Swge PCE £455
0030 Frant Panet £973
Carr Ir X With X003 £8 00
BFO&E 3804 Sp Ex'. i/P ikt 35p
BF9EG 3800 ¥Ca 55p
BF99H 3800 'nﬂ‘ac.: Mlg Bkt 95p
*BB67X 3600 YCF Meg Bit 5%p
BY85G 3200 Rear Parei £4 56
0E 3800 Cabinet £49 &0
Cars in UK with 5Q04 £9.00
YQ4BA Synik Demz Taoe £4 %0
XFSIU  Synth Guide Booe £2 DONV
XF42V  S600S Patck Cnan 7pNY
XFa3w 3800 Patch Chart oAV
¥F10L  ETI Tag Proeci No % E1 25NW
BAVEH Touch Organ PCE E5 99
Page 155
=180 WES22 SpH
BY78K  Paro PSU/Vose FCB E4 45
BY79L  Paro Top Oct 0B £4 95
BYEl8 Pano Two Oct PCB £5 50
XFO3D NWES26 £1.20NY
BH28F  RC Coder PCB £195
BB2YG  RC Amutter FCE E132
BHIDH AT Receiver PC3 El45
BB31J HC Irtertace PCH E} 5%
BB32x AL Decoder PCB .. £135
BB33L RC Relay Drwe PCB 24p
BB3IIM RC Serve Lrive PCR 82p
8358 RC Servo Amp PLH 9ip
SB36F RC Tone Gen PCR g5p
BE375 RC Tone Decoder P08 25p
030 McM Ercoder PCB £110
YOO4E McM Receve: PCB £118
YLOSF  McM Rovr Dedr PCB €105
YOOTH  McM Transmitter PCE £1 25
YQOEG McM Stereophorer PCA £1 10
XQ06G  Paro Cab net Black £49 §55m
XY1]M Puaro Cabinel Tegk £6363
YOO8 WcM EectlgsCnv PCB . £1ED
YQU8K Mg Flasher PCR £110
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Page

YQIV  LM38D Amp PCE
YO0 20W Amp PCB
Yglsu Tane Conp FCB

YC21X  Snd/ULight Corw PCH

Page 156

IM20W  MES2S
B816S Orén.'Gw Bass PCB
1AESAT

Drumsgite K}
Drurnsette 1 PCB
Drumsette 2 PCB
Rrurmette Frn Panel
Orumsetie Rear Pane!
Drumsette Bt Set
Drumizette Cabinet

Page 157

MES13

HF Amp Sel Mihe PG
HiFy Amp Set PCB
HiF: Amig Eal Mthr PC
HIFLAmg £ol PLB
HiFi Amp Pk Dut FCEB
Hift Ama PSU PCR
KXAZK H/Phones SWt Brekt
HiFt Amp Chasss
Hife Amp Screen

Hifi Amp Frt Panel

Page 158

LW40T  Turer Metalwork Kit
LWALU  Tunar PSU Module
LWA2Y  Tuner Switching Mod

Page 159
TY Sound Tuner . .

' Turer IF Module
AW Tumer
Stereo Tuner Kit .

IF Tuner Mono Module
12720V PSL) Medule

Pags 160

XH0?H MES3IZ

BB55K Dyn Noste Filler PCE .
XBOS5F  Dyn No e Fiir Muwrk

Page 161

MES3? a

10 Crannet GE PCE
10 Chl Eqlsr Mewric
13- Cnl Eqise Wark
Clock Timer PCB
Ciock Timer Cata
Clock Timer Kit
Cassette Yechanwm
Stereo Tape Module
Tape Switch Board...

YQ33t Tape Switch Bracket

Y031) Tape PSU PCH.
Cassette Parts Kil.

Casselte Recrdar Kit

MES41 .

Duco Fron: Panei
8B260 Metar Swrich FCB
BH27E Lght Yoz Bd
Heatzinh DRZ

Desca Cabinet

Garr in UK with X877
Bisco Pre Amp Tn PCB
Oisco PSU PCB
100% Ampe Board
Healsine Mg Fiate
Hestsirk Cownr

FET Ccra-nlt Pu Bd
Disco Fader Ba
BR25C VUM & HP Amp Bg

MESA2
Seund To Light Case

Page 164

LRIAP  HD Moxer PCB Mo 2
LRY4 H Miver PCB NO 1
LR1S H} Waxer PCB No 4
LR3IAM  HOQ Muer PCB No 24

Page 165

LR42Y  HQ Mixer PCB No. 29
LR25C  KQ Mier PCB Ne 10.
LR26D HD Muer PLB NoO.14 .

LaZ4E H§ WMmer PGB Mo 9
Page 167
W3IS0 SOW Amo K

Paga 169
o Y SOW Mi-F: PCB
LA32x  130W Power Amp Kit

Paga 170

BY74R  Michron Mkit PCB
Y8324 Moehion Mkli Case
AW37S  Wichron Mkil Cik Ke

Page 172

EOTH WAIDDS
¥LIGY LT Clock Module

Page 173

LW23N  Burgiar Alarm Kt
LwiBR  Ulrascnic Dreir Kt

HiFi Amp Cover Rlack

Turer Head EFS5001)

VAT

inciusive
PRICE

£125

£150
£] 55
£2.10

28pAV

G
DIg
Dig

Hﬁl 00

£9.50
£6.70

El4 95

Lus
£1340

015
oIS

1981
Catalogue
Page No.

XH4SD
YOh2G
R LEL)

B¥92A
87938

YESAT |

Uitrason Tx PCH
Ubrasznic Rx PCB
Burglar Aarm PCH
Externa: Marm PCB
Avarm Box Bratset
E.ternal &larm Eox
Burgiar Alarm Bex

S /Sauare Gen FCB

h‘.KdJT
XX41U

Ignibon FCE
80 Mtg Piate

Page 174

WEST)

Muyoard PCE,

VOU Logc PCA
PS5 3]

VDU Frant Parel

UHF Mod No 2
Magnum Bookiet
Magnum 1 PCS
Meagnum 2 PCH

FROTECTION

Page 175

RAGGE  Sefusehcioer 20
Satusengider 1 144
Chassis F/H 20memn
RMEGE  Chassis FAH 1 1/4 n
WHASD Fuse Clp

F/H Car

Fuse 20mm 50ma
Fuse 20mm 100mA
Fuse 20mm 150mi
Fuse 20mm 250mA .

Fuse 20mm 500maA
Fuse 20mm 1A
Fuse 20mm 1 54
Fuie 20mm 2R
Fuse 20mm 34

WRO7H Fuse Z0mm BA. .
Fuse A/S 500mA
Fuge A7S 1A
WR20% Fusie 4/5 2A
Fuse 1.1/4 50mA

Fuse 1 174 100mA
Fuse 1 174 150mA
Fuse 1 174 250mA
fuse 1 1/4 500mA
WRIIM Fuse 1174 1A

Fuse | 1741 54
Fuse 1 1/2 28
Fuse 1 1/4 34
Fuse 1 1/4 5A
Fyse 1 1/& T0A.

Fuse 1174 15A
Piug Fuse 2A
Plug Fuse 3A
Piug Fuse D4
Plug Fuse 13A.

Fuse Wire

AF Supp Chaxe 1A
RF Supp Choke 2R
RF Supp Chose 34

Page 176

HW13P Mains Trams Supp
HW07H Celta Cap

YRIO¥ R-C wm&

Door Oun(act Reed
W ndow for

Fol Terms
Syrfaze 84 Resd
Coee Loap

B Junctign Bos
Pressure Mat

Smoke Dutects Fype |

RECORD AND TAPE
Page 177

XOO04A  Autouhanger
XH23A Rv Deve Turnlable
+XE25C  Be't Brwe Turntable

Page 178

Cartridge Shde MPG0
Cartrdge Sice 710
Crnidge Shdte BDS9S
755  Orive Whee! 85R
Spindie Aum BSR

Sginale Manuw BSR
BSR l:lwe

Carner oy SL75K
Cartedg Casner 5195
Carner Kt SLISK
Criegg Car Imo 100
Cartradg Car SP2511
Camdg Crrver SP25Y
Carrer Kit SP25YK
Dr Whez| Garrard Lrg

FO30H O Whee Garrard Sm
Spindle Man Shee
Spind'e Man Loy
Sond'e Auta Shart

D ndls Auto Lang

P25V Tone Arm.

FQd B Weight 5P25|V
36H  Gamard Drive Belt
44%,  SP25I Motor...

SP251V Mator

Meadshel

Cirdg BSR X5M
Credg BSR X5H
Luog BSR SAEM .
Ctrdg BER 5X6H
Drive Beir 46mm
Qnve Bett 57mm
Crive Beit 66mm
Crive Be? 76mm
Dnve Selt %0mm
Ctrdg Acos 104
Ctrdg BSR SCLZM
BSR 5C12M

YXBIE Clridge Phips GP215

Page 180
FY758 (trag Rigonda 288,

June 1982 Magplin Magazine

. .DIS
£17 80
- DiS

VAT

inclursive
PRICE

DI
Dis

QIS
1S

£2 95
4
1SoNY

. 15pNY

i

£1.28

.£4 48

1981
Catalogue
Page No.

HR1 1M

Cirdg Sona §TAMC
HR12%

Gtrag Sono 3509

HRL3IP Ctrdg Sono 3549
HR143 Clrdg Sono 3559
HRI7T Ctrdg Sono Y100
YKBIL Cartridge GLM30
YX82D Cartnoge QLM3E
HRI1ZR  Cirog Goldring GBS0
+HR185 Cirdg Goldring G8GD
Page 181
FQIBR  Ctrdg Gafdr g GBOOH |
FOISN  Cirdg GndnngyGSmE .
FQAOT  Ctrag Tenorel 720010
Fd1d  Cdg Tenorel T2001E0 ...
Paga 182
HRZ5C Stylus GPY1SC DD .
HRZBF  Styus GPA3 00
HRESV  Stylus GRI5 [D
HR31} Styius GP104 DD
HREEW Siylus Acos SMb
YAOSF  Stylus ADCRKE |
t tylus ADC REQ30
YXOFH  Stylus ADC RSO36
YXQ8)  Styls ATE
YXG9E  Stylus AT70
YX10L  Stylus ATS1IE
HRGBY  Styluc YME
HR3%4 Stylus BSR TCA D
HR71 tyius BSR ST4 DD
HR42Y  Stylus BSR ST10
HR45Y  Srviys BSR 8715
HR4JE  Stylus BSX ST17 DD
HR748 Stylus BSR §T21
HREY55 Stylus Decca Daram
YX)iM  Stylus Cusl DNZO01
YRI2N  Stylus Gareard GAIS0
HATHH  Srelus D110OE
HRZ7) Siylus D110OH
HR4BC Stylus D11OSR
HRASD  Stylus D120SR
HRE 78K Stylus Hitach 5T101
HR78L  Stylus Hitach $T103
¥X13P  Stdus Hiach ST104
«FX14Q  Stylus JVC DT21S
FQB4. tylus Wcter DT33
#YX15R  Styus JYC D126
HRBIC Stus LYESS77D
HR83E  Stdus NP EPS3E
HRa4 Stvius NP EPS52
YX1658 Styrus NP EPSSZ
YALTT  Styius Prilp AGER06
HRBFU Sty Philipe GP2ZO0OG0
HAB89W Stylus Phil ps GPZ05
¥X18U  Stytus Phuips GP213
HRSOX Sty Phulips GPAD0
YX19¢ Sty Fhips GPACOMZ
YX20W  Styi Props GPEOIMK2
Paga 183

HRIIE Stylus RIG 258 CD
HRE1F tus GF40D

HRYEE  Stytus DWS00/7
YX22Y  Shius Sanyo $T10)
HRS5D  Stylus Sansun
YXZ3A  Stytus Sencw S\A‘-l
YXZ24E  Siylus Sanys 5T7
HA?F  Stylus Sanyp 2611
FQUEC  Stylus Suny ND1ZA

25C  Styius Sharp 101

HRIBG Stylus Sharp 706
HROGH  Stylus Sharp 717
HRE tylus 9TAHC DD
HR6 1 Iy'ut Songtone V100
¥X260  Stylue Senctone ¥I0L
FQASY  Styius 2509
FO43w  Styws 2575 DD
HR53-  Stylus KS40A DD
WRE5K  Stylus KS41B DD
HRS7M Stylus £34;C DD
YX27E tylus ScnnyI xL15
YN26F  Stdus Sony ND126
FR48D  Styluc Sony ND123
S0E tynu. Sony ND134
FQBEF  Styl Teerel NZODID

YX29G  Styl Tenoral NZ0DLDM

F 345 Styt Tenocel N20D1ED
YX305  Stylys Tetrad 51
FQ33H us Toshibo H3C

¥531J) Stylus Toshiba NS5

YE3ZX  Stylus Toshibe NS8
¥X21X  Stylus Toshiba NS5O

Page 184

Y8478 Recoed Care Wt C106
*LX030 Musicentre Kt C113
LED6EG  Cleaming &rm O
Cleaning Arm cios
Rovler Pack C93
. Roller Pack C96
Clasmin me €104
Dust Off
Cleaner CQZ
Stylus Microscops ..
Stylus Brush C103
Stylys Bruen C97
Styius Cleaner €95
Ciearng Kit C114

Page 185

Anti-Stat Flud &35
Anlr Stat Mat T119
Anb-Stat Gur

Spnt Lecel 48

Stylus Balance PX]
Recoed Grip C206
Gram Spevo indicator
Casaatte K1 C1]5
Cassetle Kit C1G7
Cesz Mead Cinr C118
Cleaning Stek €109
Yape Cleaning Flund

Page 186

Cassatte Cine Tape

' Cassette Cin & Demag
Straght Cemagntzer
Curved Cemagnet.cer
Cassette Splice

Spoaing Block

VAT

inclusive

=il
o
BRER
DO N
rhartaLn

mminm
o0 po A3 (0
MVITC TN 4]

3

: B
@

£10 50

£
Pt

1981
Catalngue
Page No.

Soticing T2pe
Casseite Cave

Index Cards
Casselta Fast Winder

Texzt Cassette 53.
Caztette Tape CBO
Casserte Tape £90

Page 187

Cazsellg Trar 524
Rota-Rack
Caszottebox
Yideocasselttebox
GF Cassette Head

Mong Cassette Head
Caseetie Erase Head
Stereo Cassefte Head.
Tape Hd Twe-Track RP

Page 188

Tpe HO Two Trck Eras
Tape hd Four Trch RP
Tpe Hd Four Tra Eras
?-Head Bracket
2P J-Head Brackel

RESISTORS

Page 1BB

U Micra Res

M Hn Pe
k] Sid Rex .

© IW Res

Page 190

X Ouae
T Res

SOSF Eeicr Vehea!
W W W Mo Res

Page 191

L TV WY

o 10% ‘Wew

P 25 # /W Res.

¥ HY Res 1M 33M
v HY Res 47M

Constanian 28 swg
Resnet 100R
Resnet 220R
Reamat 470R
Resner 1x

Resnal 242
YYLTT  Resnet 447
Rexnzl 10k
Resnet 22k
Resnet 47k

Respzt 100k

Her S-Min Prest 100R
+ Har 5-Min Presy 220R
Hor § Wan Prest 470R
Hor § Min Prest 1k

Har 5:Min Prest ZK2
WRSTM Hor 5 8n Prest 4k7
ror § Min Prest 10x
tar 5-Min Prest 22K
Har S Mir Prest 47k

Hor 5 Min JO0k

Hor § Min Prest 220k
S0in Prest 470k

Hor 5 Min Preset 1M

¥l 5 Hn Prest 1008

WREEW Vit S-Min Prest 220R
WREIX ¥ 5-Man Prest 4708
WREEY ¥t S Min Prest 1k
WRETA ¥t 5-Mwn Prest 242
WR7OM vt S Min Prest 4w7

Vit S Min Prest 10w
¥l S Min Prest 22k
¥et S-Win Prest 476
Vet 5\ Prest 100k
¥rr S Min Prest 220k

Vit 5 Min Prest 470k
wert S-Min Prest 1M

WR755

WRTEH
WRZZ)

Page 192

WRIBK Hor Skeleton 100R
WR79L. Hor Skeleton 220R
WRB0B Har Skelaton 470R
VRBIC Hor Skeleton ;:2

‘WRB3E Hor Skaleton 4k7
WRE4F  Hor Sxeton 10k
WRESG Hor Skeieton 22k
WResT Hor Skaieton 47k
WRE7L) Hor Skeleips 100x
WREBEY Hor Skeleton 220k
WRASW Hor Skeleton 470k
Hor Skeleton 1M

5 2M2

WR32A Hor Skeleton 4M7

WWOOA Vit Sheleton 100R
WW0iB Vrt Shelsion 220R
WWO2C Verl Sweleton 470R
WWOZD Wt Skeigton Jk
WWOJE Wt Sheleton Zk2

WWOSF Vrl Skeleton 467
WWIBG Vrt Sketeton 10k
WNO7+ Vrt Skelefon 22k
WWO8. v Skeleton 474
WWDIK Yt Sweeton 100k
Wi 106 Vrt Skelsion 220k
Skefelon 470K
Snaleton JW
~aielgn 2M2
ke aton 4M7
et 100R
rrvigt 500R

T Carmet 1k
Cerrmet Sk
Cermat 10k

WRASW Cermel S0k

Cesrmat 1008

Cermet 14

15-Turm Cwmmt SO0R
+5-Turn Cermet 1
18 Turn Cermet 5h
18-Turn Cermal 10k
15 Tuen Carmet 50k
15 Ture Corrmet 100k
Edge Cantro Pyt
BwW0/H Edge Knob Small Bk
Edge Knpb Smatt Grey
Edge Kneb Large Bin
Edge Krob Large Grey
PotLin lk

FWUDA

VAT

TUVUY DOOWC OOUNU UDUBO

inglusive
PRICE

19861
Catalogue
Page No

Pot Lin £k7
F¥02C Potln 10w
Pot Lin 22k.
Pot Lin 47a
Pot Lin 100K

Pot Lin 220k
Pot Lin 470k
W08  Pot Lin 1M
FWD9K  Pot Lin 2M2
Pot Log 4k7

Pn‘ Log 10%

fW27E  Pot Log 470k
FWw2B8F tLog 1M
w286 Pot log 242

Page 193

FWA1U Sw Pol L« 4k7
Sw Pot Lin 10«
Sw Prt Lin 22%
Sw Pot Lint 47k
Sw Pot Lin 100k

8w Pot Lin 220k
Sw Pot Ly 470k
Sw Pt L |

Sw Pot Lin 2Nl2
Sw Pot Log 47

S Pt Log 10k
Sn Pot Lof 22%
S POt Log 47k
Sw Pot Lns 100k
Sw Pot Log 220w

Sw Pot Log 470n
S Pot Loz IM
282
W/ Pol 1OR
W/ Pol 20R

W W Pot SOR
Wow Foe 100R
W/ W Pot 200R
W/ Pol 5
Wiw Pot 1k
W/W Pol 2%
w/W Pot 5k

Duzl Pot Lin k7
Dua! For Lin 10k

Dual Poti Lin 220x

Dual Pot Lin 470K
Dual Pat Lin 1M
Dua' Pt Lin 2M2
Dua Pot Log a7
Dual Fut Log 10k
Dual Por Log 22k
Dua' Pal Log &7k
Dusl Pot Log 1008
Oual Pot Log 220k
Cual Pot Log 470k

Dua Po! Log IM
g:s§ Dual Pot Log 24 ¢

L#8 Comtre 1G0R

L/S Conre 260R
Rheostat 50R
Rheostat 100R
Rhegsta: 1 SOR
Rnecstat 2001

Page 194

Slide Pot Lin 5k
e Poi Lin 10

bude Pot Lin J00R

ige Pot Lin 250k
hide Pol Lin 508k
lide Pol Log 5k

lide Pot Lag 10k
lide Pot Lag 25k

1de Pot Log 504
Side Pot Log 100k
Iide Pt Log 250k
e Pot Log 500%
Oual Shoe Lin Sk

Dual shde Lin 10k
FXBOB Dual Shde Lin 100x
Dual Shde Log 10k
Dua? Slhide Log 90k
Dual Shde Log 100K
Duat Shide Log 500k
Shoe Bezel
ju;’slnc: ;m e
031 3!
LKIS )0};’?&&

Paga 195

FX21%  Thermistor VAIOSSS
Fr22v
FEA2y
PR3
FXe2s  Thermstor RA3
*H23A Thermistar G16
HH2AE Thermustor G231
HB13. DR ORPI2
HB11M LDR ORPSO
HBLZNM LOR ORPAL

HBOSH (DR RFYS8A

SEMICONDUCTORS
Page 196

ADIE] /ZMF
AD 162

VAT

inclusive
PRICE
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Catalogue
Page No

0A  ADCOBOALCN
19V AFL3G
B20W AF239
83314
AY 10712

AY 31270
YYHOW AY 3-1350
wql17T AY-2-81,5
WQIBU AT-5 101 3A
B AY 5 1224
225C AY-5.12%
WQI9v AY 52476
) AY 5 40070
BAl®2B
BAZ43
137 BARZB
BAX13 .

BCz0eC
BC2121
862131

861
B625 G214t
BA31 BCI01/8
BEAU BCIOL/5/302/5MP
BC302/5
66W BE 137
BC2:8
B68Y BC337

BE9A BC3I33

B70M BCA41

B7IN BCAS1/481VWP
SA61 .

872P 3¢
14Q BCS47
B73Q BCLS4A
158 BCE49

Flim BF1N0
BF2n
F1€S Br24d
7Y BfZ58

BF229
F19v BF337
1SV BF494

20N EF495

200 BfW1D

BFX22

BFX30
BFX34

BFXBS
B8FX87
FX

g

BIX61C4V7
BIX6IC5Y]
BZX61C5v6
BIX61C5V2

IXB1CHVE

FEOE B2X61C7v5
SIF  BZX61CBV2
F525 BZX61CIVI

FE3T  8ZX61C27
F64U BIX61C30

BIX61C33

A3
BZX61C47.
BIXE1CS51

F748 B2X61C75

@
-

VAT
nciusive
PRICE
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Page Mo.

HOAE AZYBECIVE

HOSF B7Y88C4VI
HOSG BZYBBCAY!

B
HOK  BZYBBCEV2
HICL B2YRBLEVE

19v BZvgsC16

H20wW BZYB3C18
BIVEBBCi

CA2083¢

£A31307

QHZIG CA3140T

189¢

21X CAIZI0E
CLB960.
QH3gH CI06D

wQ22y Cl16D
WQ23A C126D

WO248 C206D .

w%ac £2260

Qulsq Cc246D

168 DACOSOILCN
DF412

pvizDew
DY1205w
DVI1210W
24y DV1220w .
25C DV12ZI0W
260 DY1240W
260 ERI400
w278 ER3401
HSCH1001
ICL7109
ICL7660CPA
1M /04511
YY2AC CM72160IFI
YYSSD (CM7226BiP!
YHE3T AW 7555

Lm38o

*WQ3ISL LV383

24y (N384
w 329 M387
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DRuck Bl Toggie

Long Arm Tg! Lorkmg
Long-Arm Tgr ﬂasher
Chrome Bar Taggle
Min Rocker ‘P#

Min Rocker DPDT
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Hekta Switch Blue
Hekla Switch Grean
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Hekly Swich Red

Hehia Swilch White

Hekia Swich Yellow
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SPOT Rocker

Racker Neon

Rochse Sw DP

DPOT Rocker

Dual Rocker Negn
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Maka Shaft
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Heaak Push

Mater Start Press
Square Poeh Black.
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Di Rend Relay jp 5%
Dl Rewd Retay lplz‘v
Dyl Rewy feay 2p

Uil Peed Relay 29!2\:’
Du Rd Refay 1pCr05V
i Rd Ry Jp €012V
Rered SW Standerd
Reed §W Cominact
Reed SW Mirature
Magnat Smal

Magnet Large

Sw Formee Stan One
S« Former Min One
Sw Former Comp One

FXgav
FXB9v
FX30%
FEGLY
FX32A

raip
FAsgy

TEST GEAR
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Hf19v
HF20W

Test Progt Black
Test Prod Red

My Probe Black
M1 Probe Biue
Min Prabe Green
Min Protw Red

M# Probe Yellow
Brobm C s

510l Frope Black
Pisli¥ Probe Rea
Lo Cost Test Prape
Mouidad Test Probe
dmm Test Probe
AV type Test Lead

Test Lesd Ki
Logic Pribe
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FYBRY Comtinusty Probe
FLBIR  Signat Inaciar
BWOSH  Scope Probs BNC
BRS’)W Sgope Probe dmm
FY74R  IC Test Clip

YB21X Sawbloc

Y¥AG:D Lo Cost Srope Probe

Paga 2B9

X820  Caiscope Super &
Carr 'n UK wrih XBR2
*XB83E  Scopex 140 10
Care 1 UK with 1883

Page 290

XYO5F  SOOMM7 Freancy Cnte
Transistar Teste HFE
LCR Bri

Seesure Sig Gen

Low Cost Multimetar
Poc ket Mullimeter

Page 291

Small Mummey
Multineter Type 320
Taut Band Multimeter.
100K Multitester

Page 292

YBRAF  Microtest 89
¥BB5G  Supertestsr 680G
YBE6T Susertester 6S0R

Page 253

LHBC8 Toamp Mster
HO4C DM 200
LHEZ50 DM 100

Page 294

YLIZN  HY Probe

Shant 254
Shant 1GOA
Ham Mulimeter
SWH Meter 310
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HYLSY SWR Meter 110
WYZOW Transtest UHT4
WY21X SWR Meter 178
YBOIE  Grnd Dip Metsr.

YOOLS
Pago 296

UY158 coovy Bos
FR22Y  Storage Drawer

£L159%
E15 20
£2530
2675

£4 82
£7 50

£345
Q50

1981
Catalogue
Page No
BRABC Hax Trimmer
BRSLf Trm T
BR43D  Fresat Trimmer
BRSDE  Trin TTS
FYG7H M Strewdrwver Set

Jewilers Scrwdvr Sot
Intrchghl Sedrur Set
Hin Too! Set

Lilil 4y Se1

BREEN
BR7SL
YWERQ
FYo8)

Page 297

FAn Seeaadnver
Srmeall Sorewmdiwer
Large Scrawdnver
Drover S2

Drwvee §3

Driver S5

Drivar 56

FPozidrwee PL
Poaidriver P2

Maing Testar
S ver

et het Sacket Set
Cushungrip Drve Sat
Loa Cost Min Culters
ins Min Cutters

Page 258

BRJOM Box-io Mg Curter
£y Box 1 Eng Cutier
FY2IX  Low Casl Cutters
FY76H |arge Low Cost Cults
BR747 Side Cullers

FYZRY

Box It Sde Cutters
BR7YZP  Sde Cutlers S55
TYZ3A  High Leverage Cutter
YHETX Tweezers

FYZAR  Law Cosl Min Plers

R7BK  Ins Mhn Smipe

Box Jont Min Pliers.
Bright Plers 2
Low Cost Pliers
Box Combunied Pliers
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FYZ27E  Low Cost Luniﬁlem
BROZA Combination Phers
Lorg Snpn Phers
Bos Radio Prers
Low Cost Elec Plaers

Low Cost MO Phers
Elactricians Pliers
Pincers

Crimnp Tool

End Achan Strippes,

Wire Stoppers 34
Wire Stzipoves B8
Wire Strigpers §
Slrpmaster
Hlade L536(

Bisde L4471

Page 300

Hand Wrap Tool
Yerowre Fen
HYL?T VYareaice Spoal
FY33L  Yerowwe Comt
FYZaw  Allen Meys AF

Ailan Keys Metnc
Mir: Spanner Set
K1 Spanner 24
n' n Spanner 68
Rirg Spaniner 52

Ring Spanner 46

Box Spamwer Sei
PS06 Gpanner Set
Crescent Wrench 160

Fr324
HY16S

Page 301

Y407  Boa Soanner 2B4

FY3iU  Box Spanner 4BA.

FY4zv  Bow Spanner 68A

FYL3W Boe Spunnev 484

FY24X  Quick Grips

FY378  Acjustabia Wrench
»YWE3T  Neegic Fie Set

Frdal  fieedlu File Flat Wig
Needle File f1and
Neesie Fite Malfmd

Reedie File Round
Junior Hachsaw

6101 Macksaw Blades
Wire Brush

Wet & Dry Fie

wat & Dry Med ..
Wet & Dry Course
Polish Biock

Utility Knife
Retractable Knife
¥nite Blades

Sriap Off Blade finile

Page 302

FYOSF  Scalpel Handle
YYQEG Scalpe Bid Tyoe Ii
GRS Punch 3/8Bm
BRE.C% Punich 1416w
BRE1K  Punch 1/2in
BR62S Puncr 9/16in
53 Purcn 5790
Punch 3/4in
Puneh Lin
Punch | 1/2in
FYE3 Mine Vice

A7GL  Relant K4

Rt B
Titan Gl
Mine Mans Dril
Bri¥ Stand
Reliant Collar
Drikl Powet Supply

Page 303

Twist Bure 0 Brnm
Tagt Burr 1 amm
NS Twiar Ordl © Bmm
S8 Twist Drdl 1mm
HS Twist Brilb | 3em
Life Drili 1rmvm

cece Tool Kit
40 Piece Tool K

YY28F
LH?7] 20
LH?BK

Crescent Weench 210.

VAT
inclusive
PRICE

24

1981
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Page \o.
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FY&28

FYG3T  Element £X

FR3OH Bt 6/1106

FY&4 Bu 1100
FY&5¥ it 110) .

FR31J n 7/“0} -
Freew Bt 1102 . =
Jll 11031' sy
emen!

FRO2C Marwyie rpﬂ CN

L3
it B21

Bt B22

lran %25

12¥ Iren MLX12
Element X125
E'ernent MLX12

Kit Sk3.

Page 305

Wit SK4
Rochargeable iron
850 Bit Reund
TXESY BSO E-rAngled
YXESA  BS0 Hit Fiztened

B0 Lamp .
BE

Hea! S0k Tweezers
Solger Sucker

Sucher 'hglet
Desolder

Desidr Nozzle T ;
Lastar Washer Type 2
Descicur Washer

[esnlder Nozrle

a Map
Soidar D622
1/2ug Real Solder
Aum Sg'der 1m Px

Page 306

Conduglve Paint
Frevze it

Sutich Cleany
Servisal

Aero Klene

Aerg Duyster
S:hcone Grease
Plastc Seal
Foam Cleanser
Eucet Folsh.
Ant) Stbic Spray
Fieg Eatimguin ber
Evostk Impact

Page 307

Cyam)acry!a{e -
Pott:ng Compaund.

Araldile Reprd
Doubte Bultbie Sarhet
P¥C Tape Black
NG Tape Blue
PYC Tape Brown
P Tape Green
PWC Tape Red
PVC Tape White
PYC Tape Yel'ow

WOUND PARTS

Page 308

LES0T 9 5 Cod Foemer

B Former

Farmer £50

former 122/1

LB20w Former 72272

Farmer 722/8.

Farmer 72274

Dust Core Type &

Dhust Core Type &

DBust Comw Type 8

Former Base .

Sereenny Can 10
Sergemng Can 13

LB39%  Screening Lan 15

Screering Can 14

A/P Baads

Smiall Pot Core

Care Type 2

w.shmne Sharperer

Pin D

Dnli 1/ €ir
Dridl 5/64in
Dril 3/32in
il 7764
Brill 178w
Dl 97600
Dk 57330
Drlll ll!&hn
=t 3/ 16en
Dn 133284

HS De't 7732in
HS Dl 15464
HS L'l 1440
HS Dritl 17/64in
HS Dt 943210

Dnil 18784n
el /160

Drlt 21/64n
Crll 117320
Gl 237640

Ordi 3/8n
Drill 25764
el 13732mn
Drui 27764
S Dl 74160
HS Dril| 297640
HS Drll 15/22n
9G M5 Drill 1/Zin
Pound Tape Aule
P Retractabls Rule
Feeler Gauge Imp
Feeler Gauge Melnic

DOOC
2 §u|h§w

oMo
FITTT TIIXL

w
E

IITXEI EIXTT EIFLX
=

B saas
=N 5%

Ao Rp—
xgd
EFLIIE IEBIT

IXTIIL
r:ogro
ovn

=]

I

ron CX. i i

VAT
inclusive
PRICE
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HXD7H  Bobbin Type 2 50
HX0A) Clps Ty ! 2 29
HXD9K Frpe k| £185
HX10L ryoe 3 Bubb n 42p
R¥11M Type 3 Clips .Bp
HX12N Large Pt Core e
HE[3P  Bobbn Tyoe & 10p
WX 140 Mig Sysrem Typee 3 a5
HW23A GE Coi L1S £19
HXZ@N GE Cor L9 £2:20
HX5?M GE Co. LB 220
HIW24B GE CulLid £195
HXScL  GE Cod L7 £:20
HXE5K  GE Covl LB 220
HX54) GE Cod LS E2 25
HW25C GE Coi L12 £199
HwWaBD GE Cadl L11 £19
Pags 310

HX248 Cho-e 0 5H £13%
HX25C Chohe 1H £1i5
HAZ60  Choke 2H £11%
HXZTE  Choke 4H £118
LRD7H  Filter Pot Core £2.15
X530H  Equaliser Po Core £159
HW37E Choke 10M 155
HW2HF  Cnowe SuH HC 48p
HXISR Croke 1 SmH 4Bp
HX168 Choke 2 5mH tdp
HX({7T  Chohe SmH 54p
HY 1AL Choke 7 EniH. Bip
HKI9V  Chowe 1GmH 20
HRI2Y  Choke RFCS £210
HX23A  Chows RFCIA £2 20
¥rr250 Choke G 2204 48p
WH27E Choke D47uH $3p
WH28G Choke | QuH Ahp
WHI0M Chost 1 5uH 450
Wr31) Choke 2 2uH 45p
WH3ZK Chore 3 JuM 45p
WHIIL  Choke 8 7uH 190
WHI4Y Choke 6§ BuH 55p
WH3%) Choke 10QuH 45p
WHIEH Chobe 15004 &lp
WHIS Choke 22 QuH 48p
WHIBR Chode 330uH aBp
WH3IGN Chore 47 Qul . 48
Wrdl Chore 100uA S4p
WHASY Croke lTDuH 55p
WH47B Choke tm 750
HXZ29G  Crysti Set Co«l PCC1 £195
Pags 311

HE42V  Tako YRCS 11098 46p
YGI0H TYoho YRCSL2374 4dp
BX43W  Toko YHCS 11100 &be
YGAl) Toko CSK34G4 aip
rGIZK  Toko VM..S [7104 47p
RX97F  Toag ALS 34242 58u
HXO8G Taxo ACS 34342 46p
YG39N  Tomo RACBIAB .48g
YG36P  Toho KACBI4Q ikp
LEOCA 1FT )3 £148
LBs18  IFT 14 £175
LBD3D IFT 16 L1372
LBOSE T 17 £175
LB02C T 1S . L8]
LBUHF IFT 18 465kHz £21
LBOEG IFT 1E 1 6MHz £] 68
HxZ8F  Toc 1 £] 99
AXG9A Traps Cod 1T Biue £2 57
HX70M Trans Cor 1T Red £217
HX7I&  Trans Coill 1T Whae £29%
HXI2P  Trans Coit LT Yeltow L2 26
HX73 Trans Col 2T Bl £217
HX74R  Trans Cod 27 Red £2 20
HXT5S  Teans Covl 27 White £1188
HX76H  Trans Cod 27 Yellow ... £1 8B
HX77)  Trans Cod 3T Blue 217
HX78K Trans Cod 37 Red 217
HX79L  Trans Col 37 White £2 17
HXBOB  Trans Conl 3T Yellow £2 20
HXBYW Trans Coil 4T Blue €217
HX90X  Trnas Cod 47 Red £217
HX91Y Trans Cad 4T White £24%
HAS24  Trans Lod 47 Yellow E2 20
FX938 Trans Cod 5Y Bive £1 70
HXSAC Trans Conl 5T Rea £217

HX950  Trans Conl 5T While £211
HXSGE  Trans Codl 5T Yeliow £2 16
Page 312

HXBAD Min Tr LT44 S5p
LB143 Min Tr LT700 550
YRIY 4 Tr LTBOO EES)
WBD0A Sub Min Tr &v £1 30
WEBIIE Sub $in Tr S¥ E) 30
WEBZC Sub- Vm Tr 12y £140
WBDEG Min Te GV £330
WBIIN Bun ir 9V E4 25
WBIOL Win Tr L2V £3 35
WEBISR Min TriSV £335
LY03D  Tr10vA 15V £19%
WBIBS Ma T, 20V £335
WE2OW Hin Tr 24V . £335
&B2DN Whn Tr 36V ois
WEB25C T 12¢ 1A £655
HB26D Tri2¥ 2A £795
WEHAD Troy ]l 1724 E& 7S
WBIZN Tr 20V 1A £8 2%
WELZT Tr28v 11/2A £9 9%
%33R TR 3203276 1725, £2325
HX53P  Trosformer Mtg Plate 65p
Page 313

WBO7H Tr 34y 1A £7 85
WEB22v i 34V HP ER )5
LW34  15/22V Power Tran £1395
LANJIL  Tr 240¥ tsotran €495
HXBIC Puize Transioemer £3 4%
WEEBF  Ciogk Transtormer DIS
YX56  Line Yranstormer £235
LB70W Mo Xformer MAS Be5
La7lk  Mic Xiormer MX& DIS
LROSF M utrm Typ2 20 30R . OIS
LROEG  Me Xim Typ2 2006008 £13 45
¥YX24¥ 7 Changer. £7
Page 314

YGLZN  ¥n Vot £245
YGI3F  Small Motor £125
YG14Q  Serva Mechavsm L E360




NEW ITEMS PRICE LIST

The following s a list of all ems. intreduced
pricr tothus price Iist, but since publication of
our 1981/82 catalogue and includes all
special stems for projects that appearea in the
March 1981 to May 1582 isstes of Elec-
tronics & Musc Maker

AERIALS, AMATEUR RADIO AND CB
AF4BA CB FM Transcerver GT-868

Price £49.95
HLSAC 0% ODummy Load Prica £6.75
XG10L 12¥ 3A Power Linit Price £16.95
XG13P | 5m CB Aeral Price £13.95
YGA1D 27WMHz Rubber Oech Price £4.75

YKOOA 2m Scanning Recever Price £54.95

¥K29G £xt CB Speaker Price £7.45
YK30M MNoise Friter Sysiem  Price £10.35
YL42V Fiiter Choke Price £1.99
¥L43W TVI Filter Prica £5.25
YLA4X CB Aenal Converter Price £725

YQ73Q CB/Radio Aenai CouplerPrice £5 49
5.25

YQ74R £8 Aeral Matcher Price £
BATTERIES

HW3L1l1 hicad PP3 Price £5.95
HW32K PP3 Nicad Charges Price £6.95
HY32K Large Ballery Hrnlder Price £1.85

YR31I Universa) N-Cad ChargerPrico £8.95
BOOKS, MAGAZINES AND LEAFLETS
GG24B Analog Subscription Price £9.00MV
WGOIB Practical Electronics Handbook by
2 Sinzlatr Price £4,70NV
WGO02C Newnes Book of Video by K G
Jacksan Price £6.90\V
WG03D Imwoduction Ta Pasgal by Sodnay
Zaks Price £10.75NV
WGO4E A Basic Approach ta 8A5IC by Henry
Muflish Frce £9.85WY
WGO5F Atan BASIC by Adbrech!
Price £7 95NV
WGO06G Consumers Guide To Personal Com-
puting & Microcompulars Dy Freiberger
Price £8.25MV
WGO7H Bear The Qdos by Hans Sagan

Price £7.00/KY
WE08) BASIC With Business Applications
y Lott Price £9.89NY

WGASK Inireduction 1o Computer Music by

Baternan Price £15.600V
WG10L Basic Elecinicity by . Ryan
Price £6.65NY
WG11M Eectronics by M Hybett
Price £6.65NY

WGE12N BASIC by Albrechi  Price £7.350Y
WG13P BASIC Tor Home Computers by

Albrec Frice £6. 75NV
WGE14Q TRSBO BASIC by Albrecht
Price £7. 70NV
WG 15K Using CP/M by Fernandez
Price £6.65NV
WE1BS Flow: harting by N. Stern
Frice £6.85/Y
WG17T The 5-100 Bus Mandbook by D
Bursky Prce £13.25NV

WG1BU Telephone Accessanes You Can
Build by J H Giider Price £6.45NV
WG19¥ 60 Challenging Problems with BASIC
Solutwons by O Spencer  Price £5.75NV
WG20W The Best Book On CB by £. Herbert
Price £5.40NY
WG21X 730 & BOBD Assembl, Language
Progsamrning by K Spracklen
Prica £6. 73NV
WG22Y Inte’ Memory Booh Price £39. 35NV
WG2IA Intet 808078085 Book
Price £16.954V
WG24B B086 Primer by § Morse
Price £7 65NV
WG25C Wntang Imteractive Compllers &
Interpreters by P Brown Price £13.45NV
WG26D Foundoations of Programmmng with
Fascal by L Moare Price £6.24N ¥
WG27€ What To Do After You Hit Return by
The FPesples Computer Companry
Price £13.45NV
WG28F VMOS Proec!s by B A Pento'd
Price £2. 15NV
WG29G Digual IC Prajects oy F. G Rayer
Price £2 15NV
WG30H Internabanal Transssior Equivalants
Guide by Acran Michaels Price £3 25NV
WG31) Fifiy BASIC Exercses by J P
Lamoiter Frice £10.35NV
WG3IZK The Pascai Handboow by lacques
Tiberghien Price £12 15NV
WG33L Learming BASIC With Your Sinclair
ZX81 py Rabia Norman Price £4. 75NV
WG34M Qscilloscopes How 70 Use Them
How They Work by tan Hickman
Price £4.20NV
WG3ISQ More Telephape Accessones You
Can Buitd by Jules H Gilder
Prica £5.46N
WGI6P The Joy Of Minis Ang Micros by
Philip Stein ana Howard Shapira
Frice £7. 55NV
WG3IFS Pioblem Sotwving Prnciples For Pro-
Rrammers by YWilliam E Lewrs
Price £3 BSNY
WG38R Cornputer Programs Thet Work by
J P Llee G Beechand T [ Lee
Price £4.75NV
WG39IN  Successtul Soltazre For Small
Computers by Graham Beech
Price £7.00NY
WG40T Musical Applicetons of Micrapro-
cessors by Hal Chamberin
Price £22.65Vv
WGA1U Apple I} Users Guide by Lon Pcoe
Price £13.95NV

June 1982 Maplin Magazine

WGA2Y An Inlroduction To BASIC Program
ming Techmques by S. Daly

Price £2.15NV
WGA3W 50 Simple LED Circuits Beow 2 oy
. N. Soar Price £1 SONV

WG44X Introducing Amateur Electronics b
lac B Sinclar Price £3.95NV
WG45Y 33 Challenging Computer Games
For TRSBO/Apple/PET by David Chance

Price £6. 25NV
WGAEA Audio Projects by F G Rayer
Price £2.15MV
WG478 Robot Intelligence . With Exper

menls by Dawd L Heiserman
Price £2 50NV
WG48C BASIC Computer Programs Far
Business Yol 1 by Charies D. Sternoerg

£10. 20NV
WG49D Inside BASIC Games by Rchard
Mateosian Price £12.35NV

WGS0E Electromc Projects In Phetography
Ly R A ang | W Penfoid Price £3.95NV
WES1F Mare Blectromc Progecis tn The
Home by Andy Flind Price £3.35NY
WGSZG Projectls in Amateur Radio by F G.
Price £3.95NV
WGS:!H Blectrong Test Eguipment Projects
by Alan € Ainshe Prica £3.95NY
WG54) Electironic Praiects For Home Secunty
by Cwen Bishop Price £3.95NV
WGS55K Atan Basic Learming By Using by
Thomas E Rowley Price £4 95NV
WGSEL Atasr OPSYS Users Manual
Prica £16.95NV
WB578 The Gan: Hardbock O Eecironic
Circuits by Raymond & Cofling

Price £12.99NY

WGSBN The Master IC Conkbook by Clayton
L Hallmark Frica £B.45NV
WGS9P An Introduction Te Radio DXsng by
R A Penfold Prica £2.15NY
WGELQ Mode! Ralway Projects by i A
Penfold Price £2. 15NV
WGE1IR Androd Design by Martin Bractey
Veeinstemn Price £3.39NV

WGE25 My Micro Speaks BASEX (And Loves
I} by Paul Warme Price £8. 85N
WG 63T Programmer's Guide To The 1502 by
Tomn Swan Price £8 85/
WG6AU Frograms For Beginners On The
TRSE0 by Fred Blechrman Frice £8.25KNVY
WGESY Karel The Robal Uy Richard E Pattis
Prica £5. 750V

WGE6W Introduction To BiIB0/8085 Assamb-
ly Language Programming by Fesnamiez/

Ashiey Price £7 45NV
WGE7X Programmng in Basic-Plus by
Swatzky/Chen Price £11.75NY
WGERY Introducing Microprocessars by len
R Sinclair Prce £4.95NY
WGE9A Public Address Handbook by Venan
Lapel Price £8. 75y
WGTOM The British CB Book by Peler
Chipptndale Price £4 45NV

WG71IN Ciectronic Projects For Cars And
Boats by R A, Penfold Price £2, 100V
WG72P Electranc Timer Projects by F G

Rayer Price £2 10NV
WG73Q C8 Prgjects by R. A, Penfold
Price £2 104V
WGZ74R ZXB1 Bask Book by Robin Norman
Price £5.95N1
WE75S Understanding Your ZX81 ROM by Dr
lan Logan Prica £2.95NV

WG76H Questions & Answers On Personal
Computing by Peter Lafferty
Prics £2.75NV
WG7?J Questons & Answers On Videg by
Steve Money Prica £2 85NV
WGZBK Practical Microprocessor Sysre ms by
I. B Sinclar Price £5. 75NV
WG?9L Microprocessors Your Queslicns
Answered by Alec Wood  Price £5.75NV
WGB0B How To Tune The Secret Shortwave
Spectrum by H. L Helms  Pries £5.75NV
WGB1C Teaching Your Computer To Talk by
E R Tew Prica £6 950V
WGB2D Designing, Buriding & Testng Your
Own Speaker Sysiem by D. B Weems

Price £6.45NV
WGHIE Byleing Deeper Into Your 2X81 by
Mark Harnson Price £5.95MV

WGE4F Software Secrets by Graham Besch
Price £5.95NV
WGB5G Guide To Sofar Eleciricity
Price £4.95NV
XA00A Maplin Magazing Subscription
Price £2 40NY
anla Maghin Magazine Vo! 1 Mo 1
Price S0pNYV
XAD2E Maphin Magarine Yol. 1 No 2
Price G0pNV
XA03D Mapiin Magazme Vol. 1 ke, 3
Price BOphY
XFASY ES&MM March 1981 lssue
Price £1.00NV
XFSEA EEMM April 1981 lssue
Prica £1.00NV
XF478 E&MM May 1981 [szue
Price £1 00NV
XF4BC ERMM tune 1981 tssue
Price £1.00NY
XF49D E&MM July 198) Iszue
Price £1.00NV
XFSOE E& MM August 1981 Issue
Price £3.00NV
XAF51F EEMM September 1981 lssue
Price £1.008V
XF52G EAMM October 1981 Issue
Price £1.001V

XF53H E&MM November 1981 Issue

Price £1,00NY
XF544 EA MM December 1987 lssue

Price £1.10NY
XF5aK E&MM January 1982 tssun

Price £1.10MV
XF9BL E&MNM February 1932 lhsue

Price £1.10MY
XF57M E&MM March 1982 1ssue

Prce £1.100V
XF58N E&MM Apni! 1982 Issue

Price £1.10NV
XFS9P EEMM May 1982 IssuePrice £1. 16NV
XH52G Aian Soltware Leafiet (lssur 2) Free
XH53H Matinee Component Identdication

Leal'et Price 4UpNV

XH34J Ftar Hardware Leatist Free
XHSSK Matinee Organ Bock Price £2.50MY
XH56L Spectrum Synthesiser Book

Price £1.00NY
BOXES

HY25C Display Box
Y&Z48 Calcuiator Style Verobox
Price £4.45

Price 50p

CONNECTORS
BHB1R Minicon Latch Plug 17-Way Price 58p
SHE4U Minicor Plug 17-Way Price 46p
BHBS¥Minicon Lai~h Housing 6 Way
Price 13p
BHBEW Minican Latch Housing 5 Way
Pnce 11p
BHE?X Right-Angle Miricon Plug 15-WWay
Price 65p
BX35E Minicon Latch Plug 2 Way Price 23p
BX97F Mnicon Latch Housing 3-Way
Frice 11g
BX98BG Jumper Cable )7-Way Price £3.65
FBI9H Right-Angle Latch Minicon Plug
©-Way Price 40n
WBIY fign-Angle Latch K.ucon Plug
4 -Way Price 33p
FYQZA Right-Angle Latch Mimicon Piug
Price 26p
FYBSH Mmcon Latch Plug 5-Way Price 26p
FY94C Minicon Housing 10 Way  Price 18p
HBS8N Minicon Latch Housing 4-Way

Price 1Qp
HB59F Mimicon Latch Housing 2-4Way
Prce 8p
HF98G Sterec Plastic 3 5mm Piug
Price 25p
HLI50 RA PL259 Plug Price 35p
HL2SE Quick Connect PL253 Plug
Price 99p
HOBSG Mincon Plug 10-Way Price 47p

REOQA UrF Female T Acaplor Price £1.25
RKQ1B UHf Adaptor FFLA Prica £1.65
RKG2C UHF Adapior FMLA Price £1.75
YXKOG6K Pedalbeard Cablefurm  Price £2.98

CONSUMER GODDS
AC41U Othello Viceo Game Cartridge
Frice £18.95
AC42V Video Pinball Cartridge Price £24.95
AC43W Asterods Yides Game Carinoge
Price £29.95
AC44% War Lorgs Game Carlridge
Price £29.95
ACASY Le Slck Price £24.95
ACA6A Missiz Command Video Game
Cartnage Price £29.95
ACA7B Rag Caplure Video Game Cartridge
Dis
ACABC Suger Breskout Game Cartridge
Price £29.95
AC49D Kaboomn! Game Cartridge
Price £19.95
ACS0E Laser Blast Game Cartridge
Price £19.95
ACSEF Freeway Game Cedrldge
Price £19.95
AC52G Dragster Game Cartridge
Price £19.95
AFIEP Atan 400 with 16+ RAM
Price £345.00
AF375 Atan 400 with 32K RAM

Prica £395,00
AF3BR Ep=on MX80T Price £414.00
AF39N Epson MX80F/T Price £458.85

AFADT Egeon KRSOF/T Mk I! Price £516.35
AF41ld Cenronics Intertace for Atan 400

Price £49.95
AF42V Centronics Interface for Alan 8UG
Pricn £89.95

AF43W Versawniter for Atan 400/800
Price £169.00
Af44X 32K RAM Modue Price £125.35

AFA5Y 32K Upgrade for Atan 400
Price £55.00
HY24B 2-Roll Pack of Paper for Printer 822
Frice £4.95
Software For Atari 400 and BOD: See back
cover. {Full details are or XHS52G and
XRTAI both free)

ELECTRICAL
WY23A Timetouch Electrome Time Swich
Price £24.80

HARDWARE
HY30H Isobolt M3 x 9mm (pk of 10)
Price 12p

HY31J Steel Washer 4BA {(pkof 10) Prica 11p
KNDBS

JY00A LC Cap Blazh Price 5p
QY018 LC Cap Blue Price 5p
QY02C LC Cap Green Price 5p
QYoo .C Cap Grey Price S5p
QYO4E LC Cap Red Price 5p
QYO05F LC Cap White Price 5p
QY08G LC Cap Yellow Price 5p

 GA46A Bresh Contact PCB

YG40T Low-Cost Coliet Knoo
MICROFHONES
HY33L Crystat Mic Insert (matal body)
Price 84p
Prica £11.75
Price £13.35
Mic DX38 7
ice £33.50

XG12N Base Station M HSASIOA
Price £33.50

Price 27p

RKO3D Power Mic DM313P
RKOAE Power Mic DM311P
XG11M Base Statio

OFTO-EL.ECTRICAL
QR34) Rectangular Mulucolour LED

Price 75p
RK22Y Solar Panel 6¥ Prite £7.95
RKZ3A Spiar Fanel OV Prica £8.95
RK249 Sclar Panel 12 Price £8.95
QORGAN COMPOMENTS
BH49D Tablet Racker Grey Price 96p
BHS0E Tablet Rocker Orange Prica 36p
BHS1F Tublet Rocker Red Price 9€p
BH®25 Spacer Bleck Price 4p
BHE3Y heyboard Spacer Price 2p
BRBBG Cr swbar Hlue Price £1.55

BROIH Drawbar Gresn £1.55

FB98G Rubber Loupling Price G6p
BYO7H Contact Springs Price Ba
X8950 Orgar Stool Price £29.50
XGO0A Rol! Top Guides (pair)  Price £2.50
XGOIB Muse Stand Price £4.75
XYBIW Suilched Swell Pedal  Price £11.45

XYS2A Twin Keyboard and Frare
Price £49_90°
XYO7F Keybaard Separator Price £1.95¢
X¥98G Swell Pedal Housing and Trim
Price £3.75

XY99H Roll Top Price £19.50*

PANEL METERS
RKOSF Quick-it Meter 100-0 100uA

Price £2.95
RKOGEG Quock-fit Meter 50uh Price £2.95

AKO7H Quick-it Meter 100uA  Price £2.95

RKO02J Quck-Nt Meter 500us  Prce £2.95
REO9X Quck fit Meter mA Price £2.95
RK1OL Qruck-fit Meter Ema Price £2.95

RK11M Quick #t Meter 10mA  Price £2.95
RK1ZN Quick Nt Mater S0ma  Price £2.95
RK13P Quick-it Meter 100mA  Price £2.55
RK14Q Quick-tit Meter 500mA  Pnce £2.95

RK15R Quick 11t Mater 1A Price £2.95
RK18S Quick fit Meter BA Pnce £2.95
RK17T Quich-fit Meter 25¥ Price £2.95
RKL18U Quizk-ti* Meter 0V Price £2.9%
RK19Y Quich 111 Meter ¥U Price £2.95

RK21IX Quick lit Meter 50 0-50uA

Price £2.95
PCB EQUIPMENT
HQA4F Verchiac Bracket Price 63p
XX42V MP Urohreadceara Price £21.75
PROJECTS AND MODULES
BH60G Syntom Frone Panel Price £1.1Q
BX99H Svnwave Fron: Panel Frice £1.10
GAOOA Direct Input PCB Price £1.1Q
GAD1B Line Driver PCB Price £1.48
GAQ2C Line Recewer PCB Price £1.51
GAQ3E Spectrum PSU PCB Price £2.40
GAOAE Stopwatch PCE Price £2.95
GADSF Syntam PCB Price £1.13

GAOEG PA Controller PSL PCB  Price £3.70
GAO7H PA Contreller Limiter PLB

Price £2.85
GAOB] Woofer PCEB Price £2.00
GAG9K 24 way Contact PCB Price £.2.80
GALOL 25-Way Cortact PCB Price £2.BY

GA1lM Continuity Tester PCB Price £1.32
GALZN Crossaver PCB Price £2.50
GA) 3P Batsnced Line Dnver PCB Price£2 10
GMA‘I.Q P& Cartroller Dwsplay Compaonent

Price £1.25

GAI‘-R Pa  Controller Dispiay LED PCB
Price £1.45

GALISU Matinee PSL PCB Price £2.10
GAL9Y Battery Morulor PCB Price £1.20
GAZOW Workshop PSL PCR Price £4.30

GAZ1X Weorkshop Control PCB Price £2.20

GAZ2Y Strote Mam PCR Price £2.20
GA23A Strooe HT FCB Price £1.20
GA248 Guitar Turel PCB Price £1.65
GA25C Power Control PCE Price £1.15

GARED Digta Tacha Man PCB Price £1.75
GAZTE Digital Techo Display PCB Price £1.25
GA2BF 75W Moslet Amp PCB Price £1.80
GA29G Mostet Amp Mounting Brackel

Price £1.15
GA30OR Noise Reducton Main PCB

Price £3.20
GA31J Noise Beduchion PSU PCE Price £1.60
GA3Z2K Hexadrum PCB Price £2.60
GA33L Select-A-Match PCB Price £1.80

GA3SM Fowerconp Peripnesals PSLI PCR

Price £3.95
GA44X Burg ar Alarm PSU PCB Price £2.40
BASSY Burgler Alarm Main PCS Price £6.75
Price £1.95
GA478 Externial Hom PCB Prica £1.60
GA48C Harmeny Generator PCB Price £2.25

GASOE Eifects Link PCB Price £2.20
GASIF Soundhxster I'CE Price £1 85
GAS2G FX-Swei PCB Pnce £1.35
GAS3H Spectiur LFO FCB Prive £2 50
GAS4) Synclock "CB Price £1 65

GAS5K Spectrum Conirofler PCB Price £2.10

GASEL MPC Board Price £5 75
GAS7M Spectrum VCF PCB Price £2 95
GASSN The Bomb PCB Price £1.95

GASOP Spectrum Shaper PCB  Price £2.85
GA8DQ Percussien Scund Gen FCB

Proe £4.72
GAB1R Timer Main PCB Price £2.80
Contnumd on page &0
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25W STEREO MOS-FET
I-FI AMPLIFIER.....

Complete kit
ONLY
£49.95

* 25W per channel rms with power MOSFET output
* Very easy to build — only 7 interconnecting wires
+ Extremely low total harmonic distortion

% Extremely low noise

ne of the most popular projects

we have ever produced is the

MOSFET amplifier described in
the June 1381 issue of “Electronics and
Music Maker”. Its poputarity is doubt-
less due to the virtues of the MOSFET
transistors — as the articie says: they
are “virtually bomb-proof — like the
best valve amps.” For reliability, free-
dom from thermal runaway and ex-
tremely low harmonic distortion there’s
nothing to touch the MOSFET transistor
for audio power output stages.

As well as offering these essential
advantages this sterec amplifier has
been carefully designed for absoclute
ease of construction; this in its turn
adding to the reliakility and repeatable
quality for all constructors. All the
components, bar five, mount directly
on to the main pcb and only seven
interconnecting wires are required and
they are for the headphone socket and
LED.

The inputs and autputs are on pch
mounting DIN sockets and provision
has been made on the pcb for connect-
ing a graphic equaliser, though you will
need to drill the rear panel to make
connection. Otherwise the kit contains
everything you need including a
punched chassis finished in matt black
with legends printed on the front and
rear panels. A wooden cabinet is also
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* High efficiency toroidal transformer
* Complete kit includes wooden cabinet & chassis
* No setting-up required

+ Allcomponents except 5 mount directly on main pch

supplied which has to be glued together
with a wocdworker's PVA adhesive (e.g.
Resin W) and this glue is not suppliedin
the kit.

No setting-up is required. !f the
building instructions are carefully fol-
lowed then the amplifier will work
correctly as soon as it is switched on.
However, a preset is provided for each
input (except auxiliary) which can be
adjusted if desired, so that when
switching between inputs, the volume
control does not have to be altered to

keep the output volume constant. In
addition, a remote control unit for
volume, bass, treble and balance will be
published shartty — hopefully in the
next issue.

Circuit Description

T1 is a torcidal transformer and was
chosen as it has several advantages
over conventional types. It is much
more efficient as it runs cooler and has
tower radiated magnetic fields keeping
stray hum tc a minimum. its small size

1 FS1
s LKC e 'TP& ol H;zu Om[—l ‘O\O i1
AMC l — Ty '
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Fiéure 1. Circuit diagram of power supply.
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F—igune 2. Circuit diagram of pre-amp and tone controls.

Snecification of prototype
Input sensitivities for max. oulput
{with presel adjusted for max. sensi-
thvity). 73

Magnetic pick-up input: 2mvat 47k

Tape input: S0mV at L00ku
Tuher input: 30mV at 100k
Auxitiary inpul. 50mVat470ka

Magnetic pick-up input overioad thres-
hoid: 40mV '

Tape output at rated input: 100mV into
100k 12

Power output: > 26W per channel rms
inks 81 or 4 continuous at 1Mz
both channels driven,

also allows the cabinet to be low-profile
and it has no open terminais making it
intrinsically safer.

The transformer secondary is full-
wave rectified by BR1 and smoothed by
€36 and C37. The output via fuses FS2
and FS3 deliver £32V to the MOSFET
output stages only, whilst Zener diodes
D5 and D6 and resistors R57 and R58
June 1982 Maplin Magazine

Total harmanic distortion; Better than
0.075% at 1kHz at = 25W autput.
frequency response: 20Hz o 40kHz
+1dB (from magnetic pick-up input
+1d8 from RIAA)
Signal to noise: Better than 60dB on
magnetic pick-up input
Better than 80dB on all
other inputs
Channe! separation: Better than 4048
Bass control: £14dB boost and cut at
100Hz
Treble contral: #8dB boost and cut at
10kHz
Balance controt: <50d8 to +1. 508

produce £15V to drive the remainder of
the circuitry in the amplifier. IC2 and
IC3 are supplied directly from these
rails, but IC1 has further decoupling
provided by R11, R12 and C9,

ICla and b is a dual bi-fet op-amp
whose non-inverting inputs are suitably
matched for use with magnetic cart-
ridges. A degree of protection from

stray rf is also provided. The feedback
circuitry about each input produces a
response to within £1dB of the recom-
mended RIAA curve. This is achieved
by using frequency selective feedback
to boost the lower and cut the upper
frequencies. Presets RVS and RV6
control the gain of the pick-up input and
allow fine adjustment of channet
balance or reduction of voiume of high
output magnetic cartridges.

Rv1 and RV2 perform the same
function for the tuner input and RV3
and RV4 for the tape input. It not
required simply turn them to the end
that gives maximum volume. The auxi-
fiary input level is not presettable, butis
selected alang with the other inputs by
S2. IC2 is a mixer stage supplying the
tape output and has an almost perfectly
flat response over the audio spectrum.

The volume control, RV7, supplies
the selected input signal to IC3 which
iooks after the tone compensation. RV8
gives boost or cut of the bass fre-
quencies while RVS controls the gain of
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25W MOSFET AMPLIFIER
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Figure 3. Circuit diagram of MOSFET power amp.
the treble frequencies. In their centre FET's having such a high impedance Construction
positions, this stage too has an almost allows them to be connected and Main pcb

perfectly flat response over the audio
range. The balance control, RV1O,
simply shunts the audio signal to
ground of the channel it is turned from.

Pins 4 and 5 are strapped to pins 6
and 7, but these straps can be removed
if you wish to insert a graphic equaliser.

TR1 and 2 form a differential
amplifier whose output is fed to TRS, a
voltage amplifier/driver stage. TR3isa
constant cument and impedance
source which is controiled by TR4. The
output of TRS drives the power MOS-
FET's TR6 and TR7.

Power MOSFET's have a very low ‘on’
resistance and an extremely high ‘off’
resistance and display the characteris-
tic channelling effect when driving into
near short-circuits, since the forward
resistance increases as the tempera-
ture of the device rises, unlike a bipolar
transistor, where the opposite effect
causes the destruction of the device.
The effect allows circuit design to be
stimple and this in turn improves the
distortion and noise figures.

Even further simplicity of design is
achieved because the gates of MOS-
40

biased together without suffering from
cross-over distortion. A small bias
voltage is applied from a constant
current set to around 20mA, though
this is not critical and hence no setting-
up is required.

The overail gain of the power ampli-
fier is 33 as set by the ratio of R38 to
R37. The power amp has a virtually
perfectly flat response over the entire
audio range with excellent stability and
very fast switching or slew rate which
gives an extremely wide power band-
width, yet the damping factor is still
very good.

The output of the power amp is fed
to DIN sockets SK4 and SK5 which
supply the external speakers, while JK1
disconnects this output and connects it
via R55 and R56 to a stereo headphone
when a plug is inserted.

The additional pins 1, 2 and 3 have
been included so that a remote contro!
unit for volume, bass, treble and
balance may be added. Details of this
easy-to-construct addition will be pub-
lished shortly — hopefully in the next
edition if space is available.

With reference to Figure 4 insert the
28 Veropins from the track side, then
push them firmly home with the tip of a
hot soldering iron and solderto the pcb.
Fit the thirteen links using 24 swg
tinned copper wire as shown in Figure
4. This Figure also shows how to fit and
sotder the two straps required between
pins 4 and 6 and between pins 5 and 7
and again this should be done with the
tinned copper wire and soldered.

Resistors R1 to R54 and R57 to R59
can now be fitted to the pcb. Bend the
leads before insertion and push them
down on to the pcb. If you cannot read
the colour code directly, use the chart in
the resistor section of our catalogue or
the colour wheet (XLO5F). Note that R3,
4, 8 and 9 must be 1% tolerance types
and these are either marked 1% or they
have a brown ring where the gold ring is
found on 5% types.

Next insert the 1N4148 diodes, D1
to D4 and the two Zener diodes D5 and
D6. These six diodes have a black band
and must be placed on the pcb so that
this band is at the same end as the
white band printed on the pcb.
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RV1 to RV6 are preset potentio-
meters. Carefully check the wvalues
stamped on the wiper: RV1 to RV4 are
100k and RY5 and RV6 are 10k. Fit
these to the pcb. By now quite a jungle
of leads will be forming beneath the
pch, so solder these in position and cut
off all remaining ends close to the joint.
It is advisable to check for shorts
between tracks and soldered joints
after each use of the soldering iron.
Excess flux can be removed using
cellulase paint thinner and a stiff paint
brush, but use the thinners conserva-
tively or a sticky deposit will be formed.

Next fit the ceramic plate capaci-
tors, Their leads do not require bending
and should fit straight in. Fit the
tantalum bead capacitors C10, 11, 22
and 28 taking care that the ‘+' sign on
the body of the capacitor lines up with
the '+’ sign printed on the pchb. Thelittle
box-shaped capacitors are the poly-
carbonates and should be fitted next.
followed by the polystyrene capacitors
whose leads should be pre-formed
before fitting to the pch.

This should also be done to the axial
electrolytics C9, 34 and 35 which
should be fitted next taking care that
the ‘+" sign printed on the pcb is at the
same end as the indentation that runs
around the body of the capacitor. The
vertically mounted electrolytics C2, b,
25 and 31 are inserted straight into the
pch and again must be positioned so
that the '+ signs are aligred.

Now solder all the components in
position, trim the leads, clean and
check the pcb as before then mount the
three integrated circuits. The small dot

e il L .
. |
Component
Side [
|
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Bend with
Long Nose Pliers ’
Component
Side
* / Link !
Track '
Side Solder |

, Wrap around |
each pin
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Track Side

Solder

Figure 4. Insenrtion of pins and links in pchb.
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25W MOSFET AMPLIFIER

on the top of the 1C body indicates pin 1
and should be positioned so that itis at
the same end as the ‘D’ shape formed
on the pch legend. Take care to ensure
that all eight teads fit through the pch
on each IC.

Next, fit the bridge rectifier BR1.
One edge of the plastic package has a
‘+' sign painted on it and as before this
must be positioned to align with the ‘+
sign on the pcb. Push the plastic body
right down onto the pch.

Transistors TR1 to TR3 and TR8 to
TR1Q are type BC212L and their ‘D’
shaped package must line up with the
pch legend. Thesame appliesto TR4, 5,
11 and 12 which aretype BC182L. Push
all these transistors down to about 0.5
to 1cm (%in) from the pcb otherwise
they can be easily bent or broken. Fit
the two poiyaester capacitors C27 and
€33. These are usually coleur coded
and from the top the colours are brown,
black, yellow, black or white, red or
yellow. Now soider all these com-
ponents as before.

Place the FET mounting bracket
over the pcb on the component side
and boit in position with two nuts,
washers and GBA %in bolts inserted
from the track side. Ensure that the top
of the bracket is perfectly smooth and
clean. Carefully adjust the position of
the bracket so that 16 holes (4 per FET)
in the pcb are exactly centratised under
the holes in the bracket, and then
tighten the bolts. This operation is very
important as misalignment will resultin
a short circuit between the FET and the
bracket (QV). One bolt passesthrough a
large area of track and to ensure that
there is a good connection between this
track {OV) and the bracket, soider the
bolt head to the track. )

Smear a thin layer of Thermpath
over both sides of 2 mica insulator and
place it on one of the power FET's then
repeat with the other three. Place each
FET with its insulator over the mounting
bracket noting that the two leads on the
25K133's are towards the rear of the
pcb (the bracket itself is on the rear
edge) and on the 25J48's they mount
towards the front.

With reference to Figure & insert two
6BA l%in bolts from the track side up
through each MOSFET and tighten up
with 6BA washers and nuts. Solder the
FET leads to the pcb and then soider all
eight bolt heads to the pchb.

The four small fusehaider clips may
now be fitted. The easiest way to do this
is to clip a fuse between each pair and
then piace and solder the whole
assembly to the pcb. Remove the fuses
when this is completed.

Fit the three 5-pin DIN sockets, SK1
to SK3, ensuring that all seven pins (2
are securing pins) go through the pch
and none are left bent underneath.
Sockets SK4 and SK5 should be fitted in
the same way The last two axial
electrolytic capacitors C36 and C37
can now be fitted. They mount with
polarities in opposite directions so take
care to ensure that the indentation
around the body is at the same end as
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the '+ sign on the pcb. Solderthese ast
seven items to the pch.

The four-way rotary switch S2 has to
be prepared before it can be mounted.
Firstly, straighten all fifteen tags on the
back of the switch then cut off the tags
marked B, 5, 6, 7 and 8 close o the
plastic moulding. Secondly, cut off the
loops on the ends of the remaining ten
tags leaving as much straight pin as
possibie. Refer to Figure 6. The switch

.can now be fitted to the small pcb

ensuring that all ten pins have come
through and sctder them in position.
On the main pcb there are ten
Veropins situated near the front left side
ofthe board. Lightly tin these pins with a
soldering iran (i.e. cover each pinwitha
thin fayer of solder). With reference to
Figure 7, place 52 facing towards the
front of the main pcb and offer the
switch pcb up to the ten pins so that
they align with the ten tracks on that
pcb. Hold the board as upright as you
can and solder one pin. Resolder if the

i

Cul so pipns may
be inserled into PCH

%
o\
1 12
m \
03 g & 100 ]

Cut alt pin: 5.6, .8 AH
@s ciose to body 33 possible

Figure 7. Mounting switch 82,

board s not perfectly upright, then
when satisfied, solder the remaining
nine pins.

Finally, mount the four rotary poten-
tiometers on the pcb checking the
resistance values against the RV num-
bers to ensure correct placement,
before soldering. The pcb is now
complete and should be cleaned up.
Re-check all components for correct
values and correct orientation of polar-
tsed components. Check for dry joints
and short circuits and carefuily re-
solder any suspect joints.

If you possess a muitimeter, check
for short circuits between the pins and
case of the MOSFET transistors and the
mounting bracket. Switch to ohms and
with one lead on the bracket check
each lead and case in turn. If there are
any short circuits then you will have to
strip down the mounting bracket to find

out why, but careful construction
should have prevented this.
r JK1 Steeving
P 1NE
Pin1z 1
R55
- 8 5
OF
RS6 1 8 ogd Pin13
Pin10
SRAN/YEL
MAINS EARTH

|
\] Steeving

Figure-6. Preparing switch S2.
il Yol B

Mounting of switch pch.

Figure 8. Jack socket wiring.
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Assembly

Cut the four potentiometer spindles
so that they are about 13mm (*in) fong.
Remove the nuts and washers from RV8
and RV9 but leave thermn on RVY7 and
RY10 and tighten up these two. Fit a
grommet intc the selector switch hole
in the front panel, then slide the pcb
into the chassis by guiding the controf
spindles in first, then lowering into
position.

Bolt the mounting bracket to the
back ofthe chassis using three 6BA %in
bolts and nuts, two washers and a
solder tag with the bolts inserted from
the outside. The tag washer fits on the
bolt nearest to the two 2-pin speaker
sockets. The two remaining pot mount-
ing washers and nuts fit onto RV7 and
RV10 and tighten up on to the chassis.
Make sure that all five DIN sockets line
up with the holes in the chassis and
readjust to suit.

With reference to Figure 8 slide a
piece of steeving over each wire on R55
and R56 then sciderthem between tags
4 and 5 and tags 1 and 8 of the jack
socket. Cut four pieces of wire each
125mm long, and strip and tin a short
length ateach end of each piece. Solder
these four wires to tags 2, 3, 6and 7 on
the jack socket. Fix the jack socket to
the front panel! then connect the four
wires to the pcb as follows:

JK1 tag to pch pin
2 10
3 13
6 11
7 12

Keep all wiring as short as possible
and neatly laid out. Thin wire or cable
ties could be used to hold groups of
wires together, but there is so little
wiring in this project that it is not really
necessary and no problems should be
encountered. Figure 9 shows the com.
plete wiring arrangements.

Cut two pieces of wire each 150mm
long and strip and tin a short length at
each end of each piece. Connect one
wireto each jead on LED]. A tiny ‘+' and
‘-' sign is stamped into the plastic
beside each lead, but for those who
cannot see them the thicker lead is the
negative and the thinner lead is the
positive. See Figure 10. Fit the LED in
the chassis next to the headphone
socket and connect the two wires to the
pch as follows:

LED1 to pch pin
+ {thin) 17
- {thick) 16

Now mount the toroidat transformer
T1 as shown in Figure 11. Insert the bolt
(supplied with the transformer) from
under the chassis base through the
hole in the indent. Place one of the two
rubber washers over the boit, then the
transformer with the wires uppermost.
Put the remaining rubber washer on top
followed by the clamping plate. Tighten
in position with the nut and washer
supplied with the transformer.

Carefully scrape the enamel coating
off a short length of the end of each of
the transformer’s six wires. This can be
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Interwiring in chassis.
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over Fuseholder
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Figura 10. LED pin-out.
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Figure 9. lntarv}iring.

Switch pcb tront view.
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25W MOSFET AMPLIFIER

Internal view of complsted amplifier.

done with a sharp knife or a piece of
fine emery cloth or wet and dry. Twist
together the blue and yeltow wires and
connect both to pin 18 on the pchb.
Connect a short length of wire between
pin 9 and the earth tag as shown in
Figure S. Form the red and grey wires
around to the bridge rectifier and solder
on to pins 14 and 15 on the pcb. It
makes no difference which wire goesto
which pin.

Fix the chassis fuseholder tothe rear
panel above Tl and fit a rubber
grommet in the hole beneath it. Fix the
rotary mains switch S1 to the front
panel taking care that the small spigot
fits into the matching hole. Cut the
spindle to the same length as the other
spindles. Also trim the spindle on S2 to
this length.

Connect one of the orange wires
from T1 (it doesn't matterwhichone) to
the side tag on the fuseholder FS1, after
sliding the rubber boot over the wire
first. Cut a piece of wire about 150mm
{6in) long, strip and tin each end then
pass it through the rubber boot and
connect it to the rear tag on FS1. Solder
both wires, then push the rubber boot
forward so that it completely covers the
body of the fusehoider.

Connect the other end of this wire to
one of the top two terminals on switch
$1. Then connect the other orange wire
from T1 to the other top terminal on S1.
Strip 80mm (3in) of the outer covering
of the piece of mains lead and strip and
tin a short length of each of the three
internal wires. Put the mains lead
through the grommet in the rear panel
and terminate the blue wire tc the tag
on S1 immediately below the orange
wire from T1 and terminate the brown
wire to the tag on S1 immediately below
the piece of wire from FS1.

The mains earth (green and yellow
wire) should be connected to the
earthing tag on the top of JK1. Ensure
that ail the connections you have made
are properly soldered. Check carefully
for dry joints and short circuits. Insert
the 2A antisurge fuse into FS1 and
ensure that the other two fuses are NOT
inserted into their clips on the main
pcb. Fit the control knobs on to the
spindles as shown in the photographs.
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Figure 11. Mounting the toroidal transformer.

Finally check that the last section of
wiring is identical to all the diagrams.
The amplifier is now ready for testing.

Testing

Fit the 13A mains plug to the mains
cable. The rear of S1 could be covered
with insulating tape if desired and it
would then be quite safe to work in the
amplifier with the mains connected
without risk of a shock. On no account,
however, should children or untrained
persons be allowed near the amplifier
in this condition. Little fingers could
easily unpeel your carefuily appled
insulating tape with potentiaily lethal
resuits.

Do not connect any loudspeakers or
inputs at this stage and fuses FS2 and 3
must not be fitted. Set ali the front panel
controls fully anticlockwise. Adjust pre-
sets RV5 and RV6 to half-way and set
RV1, 2, 3 and 4 fully clockwise. Give the
project a final visual inspection then
connect the mains plug to the mains
and switch the amplifier an by turning
S1 clockwise,

LED1 should light up. If it does not
switch off, remove the mains and check
fuse FS1. Hfitis still intact, try reversing
the wires on pins 16 and 17 on the pch.
Switch on again. if all is well switch a
multimeter to 50V DC or 100V DC or
thereabouts, connect the negative lead
tothe metal chassis or the tag on the top
of JK1 and the positive lead to pin TPA
on the pchb. The meter should read
around +32V (x5V). Now put the
meter's positive lead to the chassis and
connect the negative lead to pin TPB on
the pcb. Again the meter should read
the same voitage as before i.e. -32V
(25V).

Switch off. If all is well the other two
2A fuses can now be fitted into the fuse
clips on the pcb. If desired and you have
sufficient knowledge, two further
checks can be made. The +15V rails
can be checked on D5 and D6 and you
should obtain a reading of above
100mV DC between the cases of the
four power MOSFET's and the chassis.

The treble, bass and balance con-
trols can now be set centrally. Speakers
may now be connected and inputs as
required. The input connections are as
follows:—

SK1 Magnetic pick-up input (5-pin DiN
180°)

Pin 1 Left channel input

Pin 4 Right channe! input

Pins 2, 3, 5 Common (QV)

SK2 Tuner/Aux input (5-pin DIN 180°)

Pin 1 Auxiliary left channel input

Pin 4 Auxiliary right channel input

Pin 3 Tuner left channel input

Pin 5 Tuner right channel input

Pin 2 Common {0V)

SK3 Tape input/output (5-pin DIN
180°)

Pin 1 Tape left channel cutput

Pin 4 Tape right channel output

Pirn 3 Tape left channel input

Pin b Tape right channel input

Pin 2 Common (QV)

if when any particular input is
selected there is an obtrusive hum, try
disconnecting the earth from the plug
at one end of the interconnecting lead.
Check out the remaining functions of
the amplifier and adjust the six presets
RV1 to 6 to suit your equipment if
desired.

Carefully fold the wooden cabinet
giueing the corners together with a PVA
adhesive such as Evostik's “Resin W".
Slide the chassis into the wooden
sleeve when the gliue is properiy set, so
that the four holes in the bottom line up
with the four holes in the base of the
chassis. Then bolt on the four rubber
feet using the four 4BA “%in bolts
supplied in"the kit. If you have bought
the parts separately, you will need to cut
the excess length off the 4BA 1in bolts.
The ampiifier is now complete and its
refliable, superb quality should give
many years of listening pleasure.

Continued on page 55.
Maplin Magazine June 1982




NEW BOOKS

The Sindlair ZX81 (Programiming For
Real Applications)
by Randle Hurley

The ZX81 with its 16K RAM pack is
quite a powerful computer. The aim of
this book is to provide “'sericus”
applications without using machine
code. Al the programming is easy o
follow and fully explained Discard
the behefthat the 7X81 15 too small for
real computing work — the flemble
techniques described here are just
the baginning.
1981. 176 pages. 228 x 152mm.
Order As WG99H (Book MM373)
Price £7.45NV

Peek, Poke, Byte & Ram!
by lan Stewart and Robin Jones

A light-hearted yet serious-minded
introduction to the basics of gro-
gramming in BASIC for the owner of
the Sinclair ZX81. Topics covered
include setting up the hardward,
graphics, looping and branching,
logic, character manpulation, sub-
routines and getting the hugs out. In
addition, there are over 50 programs
to use with your 1K memory,

1982. 120 pages. 234 x 156mm.
Nustrated.

Order As WAD3D (Peek Poke Byte &
Ramy) Price £6.25NV

The Softside Sampier
Edited by Joan Witham

Description and BASIC [fisting for
TRS80 of 29 complex game pro-
grams. Titles include 'Around The
Horn', 'Battle Royal’, ‘Drag Race’,
‘Goblins’, “Jigsaw', "Magical Journey',
‘Moving Maze', ‘Sonic Torpedoes’,
Tenpin Bowling’ and many maore.
1982, 128 pages. 246 x 176mm.
Nlustrated.
Order As WAQLB (Book HD496)
Price £8.25NV

The Glant Book Of Camputer Software
by 73 Magazine

Here are hundreds of programs
designed to help electronics hobby-
ists and radio amateurs There are
programs to help you design all kinds
of filters. There's 2 reactance caicule
tor, SWR calcufator, antenna design
aid, ground station zntenna Searing
calculator, SSTV pattern generator,
RTTY filter design program, picture
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titling. computerised antenna rotator

and much, much mare. American

book.

1981. 504 pages. 208 x 130mm.

llustrated.

Order As WGO0X (Book FT1369)
Prica £10.50/VV

The BASIC Conversions Handbook
by ‘Brain Bank'

The book shows how to convert BASIC
in Applesoft, PET or TRSB0, into
either of the other two, as well as
variations for TRS80 model i1l and
Apple integer Basic. Varnations (n
graphics capabilities, are also des-
cribed as well as PEEK, POKE and
CALL statements, cursar and cantrol
characters, memeory locations and
much more. American book.
1981, B8 pages. 228 x 146mm.
Order As WG98G (Book HD534)
Prica £6.95NV

6502 Assernbly Language
Subroutines

by Lance A Leventhal & Winthrop
Saville

This book will help you learn 6502
assembly language guickly. It pro-
vides code for more than 40 common
subroutines, inciuding code conver-
sion, String processing, array mani-
pulation, bit man:pulation, 1/0 and
interrupts. The book tells you how to
add instructions and addressing
modes. You can use the routines
shown to speed up 8 BASIC program
and much more American book.
1982. 560 pages 234 x 186mm.
(tustrated.

Order As WAOSF (6502 Assembly

Subs) Price £12.45NV
The 6809 Companioh
by M James

Written for the average assembiy
language programmer, this is not a
beginner’s book. The TRSBO colour
computer uses the 6809 and it is
becoming a very popular micropro-
cessor since it was designed speci-
fically with ease of programming in
mind. The book covers all aspects:
registers, addressing modes, instruc-
tion set, tnterrupt handling, program-
ming style and converling 6800
programis.
1982, 96 pages. 180 x 108mm.
Order As WG88Y (Book BP102)
Price £1.95NV
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68000 Assembly Language
Programming

by Gerry Kane, Doug Hawkins and
Lance Leventhal

This book provides the information
you need totap the full potential of the
most powerful microprocessor yet:
the 68000 with its highly-evolyed
architecture and impressive resour-
ces. Each of the 68C00's instructions
is fully explained and there is awealth
of practica! programming examples.
Assembler conventions, /0 device
programming and interfacing
methods are also included. American
book.

1981, 624 pages. 234 x 164mm.
Wustrated.

Order As WAD4E (6800 Assembly
Prog) Price £14.95MV

Computers For Peopie
by Jerry Willis and Mer! Milter

If you're thinking of buying a compu-
ter for home use then this is the book
to read first. All the points you needto
consider in your choice are carefully
explained. There is also a compre-
hensive comparison chart between
Atari, Apple, TRSB0, PET, VIC20 and
Texas 99/4A. American book.

1982. 208 pages. 212 x 136mm.
Mustrated in full colowr.

Order As WAOOA (Computers For

Propla) Price £8.25NV
Don’t (Or How To Care For
Your Computer)

by Rodnay Zaks

This book wili show you the correct
way to handle and care for all the
elements of a computer system: the
processor, CRT terminai printer, tape
unit, floppy disks and hard disks.
Software and documentation is also
covered. American book.
1981, 240 pages. 228 x 152mm.
Mustrated.
Order As WG9GE (Book C400)

Price £11.45MV

How To Design and: Build Your Own
Cugtom Robut
by David L. Heiserman

All the procedures for planning,
putting together and programming a
custom-designed artificial intellig-
ence machine are here in this detail-
packed guide. Electrical and mech-

The 8809
Companin

IC Projects
for Beginners

anical subsystems including driving
and steering mechanisms are fully
covered. There are lots of electronic
circuits and working plans for three
microprocessor systems are given
along with flowcharts and listings for
8080A, 8085 and Z80 mnemonics.
American book.
1981. 462 pages. 208 x 130mm.
Hiustrated.
Order As WGI2A (Book FT1341)
Prica £9. 75NV

Data Converters
by G. B. Clayton

The book enables the reader to gaina
thorough understanding af digital to
analogue and analogue to digital
converters. Principles of operation
are explained in detail and considera-
tions involved in connecting these
devices to microprocessors are
examined. Procedures for imple-
menting practical applications are
shown and the book shaws how to
interpret data sheet specifications.
An excellent text an this important
rew area in electronics.
1882. 256 pages. 234 % 156mm.
tustrated.
Order As WAO2C (Book MMA495)
Price £9.75NV

How To Mdentify Unmarked IC's
by K. H. Recorr

The chart shows how to plot the
“Signature” of an unmarked IC. This
should then enable the IC to be
identified with reference to manuy-
facturers’ or gther data or to be used
in a specitic application, without
actually assigning a type number.
1982, Foid-out sheet 540 x 450mm.
Cover size 176 x 120mm.
Order Ax WGB7U (Book BP101)
Price 65pNY
IC Projects For Beginners
by F. G. Rayer

A series of projects for the less
experienced hobbyist. Al use IC's
and projects include power supplies,
radic and audio projects including a
solar radia. Other projects include an
audio generator, interval timer, light
relay, sensitive enlarging meter and
many more.
1982. 112 pages. 176 x 110mm.
lilustrated.
Order As WA30H (Book BP97)
Price £1.95
Continued on page 60.
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MAKING YOUR

becoming increasingly necessary for

many electronics projects, owing to
circuit complexity and layout considera-
tions. Whilst most magazines publish a
printed circuit layout for some of their
construction projects, this is of limited useto
most constructors asthey have no means of
copying it. Of course, it is possibie to trace
the layout, but this is both untidy and time
consuming, quite apart from being difficult
and prone to errors. This article describes
various ways in which the constructor, who
has no previous photographic skill, can
reproduce these layouts, and then make his
own printed circuit boards (pcb’s).

Large Scale PCB
Production

Pcb's are produced professionally by
making the artwork 2 x or 4 x size, and then
reducing this to same size, inalarge process
camera. This increases the accuracy of the
final copy by reducing any errors in the
layout by a factor equal to the camera
reduction. The resulting photographic nega-
tive (or positive) is used as a ‘phototaol’ to
produce a facsimile image of the layout cn a
copper-clad printed circuit board that has
been coated with a light sensitive resist.
When the board is etched, copper is
removed from all those parts not protected
by resist. This leaves a reproduction in
coprper of the circuit layout. Most published
layouts are same size positives (i.e. the
copper tracks are printed in black). These
are quite easy to copy photographically
without the use of a camera, or other
expensive equipment. The principal used is
that of refiex copying, and is illustrated in
Figure 1.

Light passes through the photographic
film or paper; it is reflected by the white
areas and absorbed by the black areas. The
photographic material therefore receives
more exposure fram the white parts of the
copy than from the black. Processing the
photographic material resuits in a same size
copy of the artwork.

Two types of suitable photographic
material are available; cne is negative
emuision on paper and the other is a positive
emulsion on film. The negative emulsion
reproduces the artwork as printed, but
laterally reversed. As all the photoresists
available to the amateur at the moment are
positive warking (i.e. require a film positive
of the artwork) it is much more economical
in both time and materials to use the direct
positive method.

The CM100 —
Circuit Maker

In order to produce a high quality printed
circuit board, the film positive must have
dense black jines and a clear background.
This quality is achieved using a high contrast
film processed In a special developer.
Unfortunately until now. these products
have oniy been available to the professional
large scale user. However, Electrolube
Limited are now introducing a printed circuit
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Printed circuit board construction is

OWN PCBS

by Peter Taylor

kit (CM100 — Circuit Maker) which makes
them available in quantities suited to the
needs of the small scale user.

The film used in this kit has the
advantage that no darkroom is needed; it
can be handted quite safely in normal room
lighting.

The steps necessary to make a fitm copy
from a published artwork are simple. First of
all a piece of film is cut slightly larger than
the circuit being copied. This is then laid
over the circuit tayout with the emulsion of
the film (i.e. the blue/grey side) in contact
with the drawing. The two are sandwiched
between a piece of clear glass, and a backing
plate covered by foam rubber. The whole of
this is then put under pressure, so that the
film and the printing are held in even, close
contact. Electrolube supply, with the CM100
— Circuit Maker, a frame that has been
specially designed for this purpose.

The frame is placed two feet away from a
high intensity photoflood tamp, and a series
of stepped exposures is achieved by pro-
gressively covering the film with a piece of

card. These exposures should range be-
tween 2 and 5 mins. in 20 second intervals.
The film is developed for 2% mins. in special
developer at 20°C, and then placedin a bath
of photographic fixer for a minute ortwo. The
processed film will show a sertes of steps
going from very dark to quite light. it is
helpful to remember when assessing the
step wedge that the longer exposures
produce the least density. One of these steps
will have a nearly clear background with
dense, sharp black lines. The exposure given
to this step should be noted, and used to
produce a complete copy of the original.
When the final copy has been made, you
may find that the background is not
completely clear; it may be slightly darker at
the corners (due to ‘fall-of of light used to
expose the film). This background may be
cleaned by taking the film straight from the
fixer bath and wiping over the emulsion side
with a swab of cotton wool dipped in
Electrolube film clearing solution. The filmis
then refixed for a minute and washed in
running water before being hung up to dry.

| I , Original
Black Paper

—

Yeltow Brown
Backing

Film Emuision
Down

/ Backing

Figura 1. Principal of reflex capying.
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figure 2. Copying using a photographic enlarger.

Alternative Method Using
a Photographic Enlarger

Another method that can be used by
constructors who have a photographic en-
larger and a darkroom is to use the enilarger
‘in reverse' as @ camera. The enlarger will
have been set up so that the lens and
negative holder are parallel to the baseboard
and is therefore ideal for producing accurate
copies of the circuit layouts,

For this methad, the circuit to be copied
is placed under glass in the centre of the
baseboard. A negative is then piaced in the
negative carrier, and the enlarger adjusted
so that the image of this negative covers the
artwork being copied and is sharply in focus
on the page. The controls on the enlarger
should then be locked in position, and the
enlarger light turned off.

The artwork is illuminated by two lamps
equally spaced from the centre of the copy
and at 45° to it, as shown in Figure 2. The
negative that was used for focussing should
now be replaced by a piece of negative
working photographic line or lith film, with its
ermulsion towards the enfarger lens, and a
black cloth draped over the enlarger. The
film is exposed by switching the twao lamps
that iHluminate the baseboard. Correct ex-
posurg time is found by-trial and error
initiatly. Providing the lamps are always kept
at the same distance, and the lens aperture
is not changed, this time should remain the
same for future use.

The negative will normatly be smaller in
size than the original. It is therefore neces-
sary to enlarge this tothe right scale by using
the eniarger in the conventional mode. The
same type of film that was used for the
negative is suitable for making this final fifm
positive.

Normally layouts are published as seen
frorn the copper side. In order t¢ make the
film positive the right way round, the
negative should be placed in the enlarger
with its emulsion side towards the light (i.e.
the opposite way round te normal).

Producing The Printed
Circuit Board

First we wiil briefly consider some ways of '

producing pcb's without the use of photo-
graphy.

The most well known of these involves
tracing the track pattern directly on to the
copper laminate using carbon paper, and
then filling in the areas that are to remain as
copper with an etch resist pen, or painting
with an etch-resistant material such as nail
varnish.
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The comprehensive Electrolube CM100 kit

Although these both work well as etch
resists, it is extremely difficult to produce
clean accurate shapes (such as integrated
circuit pads), or the fine, closely-spaced
lines that are necessary in many circuits.
Moreover, the pattern has to be redrawn for
each board that is made; conseguently
maodifications, etc become extremely
tedious. =

Some of the disadvantages discussed
above can be overcome by using certain dry
transfer symbols, but, of course, it is still
necessary to redraw the artwork for each
board or modification that is made.

Whichever of the above technigues is
used, it is practically impossible to make a
double-sided board, and very difficult to
achieve any degree of accuracy.

Photographic methods overcome these
problems easily and efficiently, as described
below.

To begin with the copper taminate is
coated with a light sensitive photorasist; this
is then expgsed through the photographic
film copy (‘phototooi’) to ultra violet (i.e. a UV
lamp or daylight). Areas that are exposed
sufficiently are removed during subsequent
development of the resist, leaving an image
of the circuit layout which can then be
etched.

The copper iaminate is first cleaned by
rubbing with a fine abrasive pad (as used for
washing up). It is best to wet the surface of
the board thoroughly with warm water to
which a little washing up liquid has been
added. When the copper surface appears
shiny, the board should be rinsed in running
water. If the cleaning has been successful,
the water will form an even film over the
board surface. If it forms dry patches,
cleaning should be repeatled.

Wipe away surface moisture with a lint-
free cloth and leave the board to dry. Now
apply photoresist by aerosol, or by wiping on
with a special applicator (as in the Electro-
fube CM100 — Circuit Maker). The board
should be kept horizontal until the resist has
dried, otherwise run marks will occur. After
coating, put in a dark cupboard until dry. The
board should be ready for exposure to the
fiim rmaster in about 45-60 mins. This is
carried out in the same frame used to
produce the film master. The filmis laidon to
the photoresist-covered board, and the two
are clamped together. Exposure can be to
daylight or to a UV lamp. Using the resist
supplied with the Electrolube CM100 —
Circuit Maker, exposures in the region of
10-30 mins. to daylight can be expected,
depending on the strength of the light.

After exposure, the resist is developed in
a weak solution of caustic soda. All the parts
exposed through the clear areas of the film

are removed, leaving a positive copy of the
circuit in resist.

After a brief rinse the board can be
etched straight away Various substances
can be used, the most common being ferric
chloride. This is normally made into a
solution containing 1lb of ferric chionde in 2
pints of water. Great care should be exer-
cised when dissolving the ferric chloride — a
lot of heat is generated and the reaction is
quite violent. On no account should water be
added to ferric chloride — ALWAYS add the
ferric chloride to the water. }¥ any solution
should be splashed accidentally into the
eyes or mouth, wash with plenty of water, and
then seek medical attention.

The Electrolube CM100 — Circuit Maker
makes use of a much safer process which is
a buffered etchant supplied in a heavy duty
polythene container. (n this case water is
added to the crystals in the bag and, when
they are dissolved, etching can begin. The
copper board is dropped into the bag, and
the bag sealed with a special clip. it is then
laid flat on the bench, and pressure is gently
exerted with the palms of the hands
alternately at each end. This agitates the
sclution sufficiently; the board should be
etched completefty in 10-15 mins,

The board 1s now rinsed thoroughly in
running water. The residual photo-resist is
stripped by immersing the board in about
2% caustic soda. After a further wash,
surplus surface moisture is wiped away, and
the board put to dry. :

it is necessary tc protect the copper
surface from tarnishing by appiying a fiux
lacquer to the copper side of the board. This
allows the board to be stored; it also gives
excellent solderability. The flux lacquer in
the Electrolube CM100 — Circuit Maker is
applied in a similar way to the photoresist.

Making professionai-quality printed
circuits at home is easy, providing it Is
tackled in @ methodical way, and attention is
paid to cleanliness throughout. The Electro-
lube CM10C — Circut Maker, which is on
special offer in this issue, facilitates this; it
supplies everything necessary for the smail
scale user to make his own single or double-
sided boards from his own or published
artwork. Great care has been taken to make
the kit compiete. A feature that will prove
invaluable to many constructors is that the
specially designed frame can be used as an
exposure frame for the photographic parts of
the process, as well as a component
assembly frame. The foam backing is of a
special heat-resistant type which allows it to
be used to clamp the components; this
prevents the components dropping out of
the board when it is turned over for lead
cropping and soldering. [ |
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BASICALLY

Graham Hall, B.Sc.

BASIC Strings

A BASIC string is a sequence of one or more letters or symbaolsin any
combination, enclosed within quotation marks It is treated as a single
collection of alphanumeric data which can be manipulated by means
of string functions and assigned to string variables. The use of string
variables, string assignment and string arrays has been described in
previous parts of ‘BASICALLY BASIC'. To understand how the computer
represents alphanumeric data and can perform operations with
strings, we need to look at the ASCH code (American Standard Code for
Information Interchange).

ASCII Code

The ASC!) code is a standard developed by the computer industryin
which each symbol used in BASIC is assigned a unique binary digit
pattern (bit pattern) When a symbol is typed on the keyboard, the
terminal converts itto its binary code For example, if you type the letter
A on the keyboard, the terminal converts it-to 81808801, which the
computer recognises as A. Table 1 lists the set of ASC!H character
codes. The binary numbers have been converted to decimal numbers
to make the assignments easier to understand.

The ASCIi code is used to determine alphabetic precedence when
alphanumeric data 1s compared with relational cperators. This is
described tn the next section

String Operators

A relational operator is a symbol used to compare the value of one
variable or expression to another variable or expression within a BASIC
program The use of relational operators to determine numeric
relationships has been described previously. Relational operators can
also be used to compare alphanumeric data. The comparison s made
in terms of the ASCIl value of characters to establish aiphabetical
sequence. Consider the following program:

18 LET A$ = “BAS”

20 LET B% = "SiC”

30 IF A% << B$ THEN PRINT A$:GOTO 54

40 PRINT B%

5@ END

Line 19 assigns the string BAS to the string variable called A$.
Line 20 assigns the string SIC to the string variabie called BS.
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Line 3@ is a relational string expression. it compares string A$ with B$
to determine if A$ occurs first in alphabetic sequence. The comparison
is made character by character using the ASCIl character code. in this
case the first letter of the string A$ is ‘B’ which precedes 'S, the first
letter of the string BS, inthe ASCII table. Therefore string A% precedes
B$ in alphabetic sequence so the condition is true and the string A$ is
printed on the terminal. If the first two characters are the same the
comparison proceeds to the second two characters, until adifference is
found. For example, if A$ was assigned to the string BAY and B$ was
assigned to the string BAT, the first character in each string match. The
next two characters also match. Finally the {ast character of the string
A% is compared with the last character of the string 8%. The ASCII code
of Y (B9} is greater than the ASCl code of T (84), hence the resuitof the
comparison is false and line 4@ prints the string B$ on the terminal.
Table 2 lists the string relational operators available in BASIC and
their meaning.
Note: it 1s not permissible to compare a numeric or integer expression
to a string expression using a relational operator. If this is attempted an
error message will be output by the computer.

String Functions

BASIC provides a set of string functions (similar to the math and
print functions described last month) to enable certain operations to be
performed on strings. The following descriptions are intended to be
general since the functions may perform differently for different
computer systems. You should refer to your systems Language
Reference Manual for a complete list of functions available in your
version of BASIC. The string function names ending with a dollar sign
() return a string value whereas function names not ending with a
dollar sign return a numeric value.

ASCI| Function

The ASCII function returns a numeric value that is the equivalent
ASClI code for the first character in the string given as the argument to
the function. The general format of the ASCII function is: ASC (string).
where string Is either a string constant or a string variable. For example,
the command PRINT ASC ("P") will output 80, the decimal ASC!I value
of the character P, on the terminal. The following program uses the ASC
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function with a string variable as an argument:

19 A% = “BASICALLY”

20 PRINT ASC (A$)

30 END

When the program is run the ASClI function returns the decimal ASCI|
value of the first character in the string assigned to the string variable
A3, hence the decimal 66 will be output to the terminal.

CHR$ Function

The CHR$ (Character) function is the inverse of the ASCHl function.
1t returns a single character string having an ASCl value of the numeric
vatue specified as the argument to the function. The range of the ASCII
codes i1s B to 127 I the value specified to the CHRS function is outside
this range it 1s treated as modulo 127. This means that 128 is treated as
B, 129 as 1 and s0 on. A non-integer argument tothe CHR$ function will
be truncated and the character returned will be that represented by the
truncated number.

The following program demonstrates the use of the CHR$ function
with different arguments.

18 PRINT CHR$ (70)
20 PRINT CHR$ (188)
30 PRINT CHRS$ (19
40 PRINT CHR% (60.1)
50 END

RUN

F

F

<

w Table 1. ASCI character code.

The output from the program is as shown
Line 1@ prints the character represented by the ASCIl code 7@ (an
upper-case F).
Line 20 specifies an argument of 198. This is treated as modulo 127
(198 - 128 = 7@) which is the ASCII code for an upper-case F
Line 3@ outputs a line feed character on the terminal causing a blank
line of output. The decimal number specified as an argument to the
CHRS function on line 40 is truncated to an integer. The truncated
number (60) represents the character<<. (Characters may be different
with your micro.)

The remaining BASIC string functions will be descnbed in the next
‘BASICALLY BASIC'. L

Operator Exampie Meaning
= x5=Y3 Strings X% and Y$ are equivalent In
characters after removing traiing blanks
and nults
< x3<Y$ String X$ occurs before string Y$ in
2lphatetical seguence
< =pr=-<< X$<=Y§ String X3 1s equivalent to or occurs before
Y$ in alphabetical sequence
= X$>Y$ String X$ occurs after string Y$ in
alphabetical sequence ’
> =or=2> X3>=Y$ String X$ s equivalent to or occurs afwer
Y$ in alphabetical sequence
1 < XI<>Y$ String X3 fs not equal 10 string Y$
1o == X$==Y3 Strings X3 and Y$ are «dentical in

characters and length.

Table 2. String relational aperators.

Decimat Character Meaning
000 NUL Null
001 SO11 Start of neading
002 STX Start of text
003 ETX End of text
004 EOT End of transmission
005 ENQ Enquiry
006 ACK Acknowledge
007 BEL Bell
008 BS Backspace
009 HT Heorizontal tab
010 (SR Line feed
011 VT Vertical tab
D12 FF Form feed
013 CR Carriage return
014 SO Shift out
015 Sl Shift in
0l6 DLE Data link escape
017 DC1 Dewvice controf 1
018 DC2 Dewvice control 2
| 019 DC3 Device control 3
1 020 DC4 Device control 4
021 NAK Negative acknowledge
022 SYN Synchronous idle
l 023 ETB End of transmission block
024 CAN Cancel
025 - EM End of medium
| 026 SuB Substitute
! 027 ESC Escape
028 FS File separator
029 GS Group separator
030 RS Record separator
031 us Unit separator
032 se Space or blank
033 ! Exclamation mark
034 >
035 # Number, sign
03t $
037 %
038 &
039 f
040 {
041 )
042 ¥

Decimal Character Decimal Charactier

043 + 086 \

044 087 W

045 — 088 X

046 089 Y

047 / 090 Z

048 0 091 {

049 1 092 \

050 2 093 ]

051 3 094 2

052 4 085 ¢

053 B 096 »

054 6 097 a

055 7/ 098 b

056 8 099 G [
057 9 100 d [
058 A 101 e

059 3 102 f

060 < 103 g

061 = 104 n

062 => 105 ‘

063 4 106

064 @ 107

065 A 108

066 B 109 m

067 & 110 n

068 D 111 o

069 E 112 p

070 F 113 q

071 G 114 r

072 H 115 s

073 I 116 t

074 J 117

075 K 118 v

076 L 119 W

077 M 120 X

078 N 121 y (
079 0 122 F |
080 P 123

081 Q 124

082 R 125

083 $ 126 2 V) ’
084 T 127 DEL |
085 (] }
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POINT

by Robert Penfold

Introducing the fundamentals of electronics

for the constructor.

Classes of Amplification

he amplifiers considered so far in
“Starting Point” have all been of the
type where a transistor has been used

in one of the three amplifying modes with a
resistor as the coliector or emitter load, as
appropriate. A simple arrangement of this
type is perfectly suitable for use in low level
stages where powers of no more than a few
milliwatts or so are involved, but the
inefficiency of this class of amplifier is a
severe drawback when an output power of a
few hundred milliwatts or more is required.
For example, if we consider the simple
output stage shown in Figure 1, this is a
straightforward common emitter stage hav-
ing R1 to provide base biasing, R2 as the
collector load resistor, and input and output
DC blocking provided by Cl and C2
respectively.

+16V
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Figure 1. Simpile Class A output stage.

As usual, the circuit is biased so that Trl
has a collector potential of half the supply
voitage, and with 8 voits across 8 chm load
resistor R2 there is obviously a current flow
of 1 amp through R2 and Trl. This gives an
input power of 16 watts, with R1 and Trl
each dissipating 8 watts.

The maximum cutput voltage from this
stage is about 16 volts peak to peak, and will
be afittle less than this in practice since even
with Tr1 switched fully on there is still likely
to be a potential of about 1 voit at its
collector. No practical transistor can pro-
duce a collector potential much below this
figure when operating at a high coliector
current. We are also assuming that the
circuit isdriving an infinite load impedance,
whereas it is in factdriving a load impedance
of just 8 ohms. The load impedance is, in
fact, equal to the 8 ohm output impedance of
the amplifier, and this causes the output
voitage to be loaded tojust half the unloaded
figure. In other words the maximum theore-
tical output voltage swing is only 8 volts peak
to peak under load, and in practice would not
even be as high as this. in terms of RMS
output voitage this is only about 2.83 volts.

The output power of an amplifier is EZ/R
where E is the RMS output voltage and R is
the load impedance. In this example E? is
equal to 8, and dividing this by the 8 ohm
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Figure 2a. Basic Class 8 (AC coupled) output
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Figure 2b. Basic Class B (DC coupled) output
stage.

load impedance obviously gives an output
power of 1 watt RMS. In other words an input
power of 16 watts is required to give a

Vmaximum output of only 1 watt RMS!H

Higher output power can be obtained by
reducing the value of R2 so that the output
impedance of the amplifier is reduced, and
the loaded output voltage is increased.
However, this would cause the input current
and power to rise, and would actually
decrease efficiency. Increasing the value of
R2 would reduce the input current and
power, but would also give a tower loaded
output voltage and maximum output power,
and would again actually produce a reduc-
tion in efficiency.

There are a number of ways of improving
the efficiency of simpte ampiifiers of this
general type, which are known as ‘Class A’
amplifiers, but the efficiency of a true Class
A stage is always rather low The dis-
advantages of this low efficiency are the
need for a substantial and expensive power
supply to give even quite modest output
powers, the need to use high power com-
ponents in the output stage, and the
generation of a substantial amount of heat.
Battery operation also tends to be a little
impractical using primary cells since the
high current consumption results in expen-
sive batteries becoming exhausted at an
alarming rate.

Class B Operation

Virtuatly all audio power amplifiers use
some form of Class B operation, and Figure 2
{a) shows the basic Class B output stage on
which most modern designs are based.
Figure 2 (b) shows-the DC coupled ocutput
version, and operation of the two circuits is
essentially the same. However, the DC
coupled version is a little easier to under-
stand and we will therefore consider the
operation of this circuit.

The circuit has dual balanced supplies,
and the loudspeaker connects between the
output of the amplifier and the OV rail. Trl
and Tr2 are both emitter followers and
therefore each provide approximately unity
gain. R1 biases the input and output of the
amplfifier to the OV rail potential, and under
quiescent conditions there is thus no voitage
present across LS1.

If a positive input signal is applied to the
circuit Trl's emitter goes positive and Trl
supplies power to LS1. The output im-
pedance of the circuit is very low and despite
the low load impedance Trl can supply
virtually the full positive supply potential to
LS1. Tr2 is cut off and plays no active role
with a positive input signal.

With a negative input signal Trl is cut off
and it is Tr2 that supplies powerto LS1. Once
again the output impedance is very low, and
almost the full negative supply voltage can
be delivered to [S1.

This system gives much better efficiency
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than a Ctass A circuit since the maximum
peak to peak output voltage is virtually equal
to the sum of the two supply voltages, and
the supply current is equal to the output
current. Thus the average supply current
varies in sympathy with the output, and is
zero under quiescent conditions. This avoids
high current consumption and heat genera-
tion under stand-by or low volume condi-
tions, and when the amplifier is fully driven it
is possible to obtain an efficiency of over
70%. This contrasts with the high continuous
current consumption and low efficiency of a
Class A circuit.

Quiescent Bias

In practice the circuits of Figure 2 would
give very poor results due to what is termed
“crossover distortion'. This comes about
due to the base-emitter potential of about
0.6 voits that is needed before a silicon
transistor begins to conduct. This makes it
necessary to have an input signal of at least
+0.6 voits before there is any output signal at
al! Even with an output signal from the
circuit there is severe distortion as the low
voltage part of the waveform is absent. A
trianguiar input waveform as shown in
Figure 3(a) would emerge from the circuit as
shown in Figure 3(b).

Crossover distortion is normally over-
come by incorporating some additional
components at the input of the output stage,
as shown in the circuit of Figure 4. Here the
driver and output stages are effectively
merged together, and practical designs are
invariably of this type. Trl is the driver stage
and Tr2 plus Tr3 are the compiementary
emitter follower output stage. The amplifier
is biased by Rl and R2, and the purpose of
D1, D2 and RV1 is to give a guiescent bias
voltage across the bases of Tr2 and Tr3.

RV1 is adjusted so that the bias fed to Tr2
and Tr3 is just sufficient to bring them to the
threshold of conduction so that Tr2 is
switched on if the drive voltage even
marginally positive, and Tr3 is switched on
as soon as the drive voitage from Tr1 starts to
go negative. In practice it is usually neces-
sary to use a slightly higher bias than this so
that under quiescent conditions there is a
small but significant current flowing through
Tr2 and Tr3. This is necessary due to the
comparatively low gain of practical transis-
tors when they are only marginaily above the
threshold of conduction, and the relatively
small but nevertheless significant amount of
crossover distortion that this would produce.
By biasing the output devices beyond this
low gain part of their transfer characteristics
this crossover distortion is avoided.

{t may, in fact, be necessarytousequitea
large quiescent bias current through the
output transistors in order to produce really
low crossover distortion. Circuits of this type
are generally called Class AB ampilifiers, and
this is simply because at low and medium
output powers one transistor acts as the
amplifying device and the other output
transistor acts as its emitter load. This is, in
fact, aform of Class A operation, and itis onty
at high powers that one transistor is cut off
while the other drives the load, and true
Class B operation is obtained. It is from this
mixture of Ciass A and Class B operation that
the term Class AB is derived.

Most practical designs use only a low
quiescent bias current through the output
transistors, and this is quite understandable
since Class AB working obviously partially
loses the advantages of Class B operation.
Also, although Class AB amplifiers avoid
crossover distortion this advantage is offset
by an increase in other types of distortion.

June 1982 Maplin Magazine

@ , |
Figure 3b. Qutput waveform, showing crossover
distortion.

O 2 i e -ve |

Flgure 4. Practical Class B power amplifier
canfiguration,

Practical audio power amplifiers aimost
invariably use a low quiescent bias plus a
generous amount of negative feedback to
reduce crossover distortion and other types
of distprtion.

Thermal Runaway

The bias voltage supplied across the
bases of Tr2 and Tr3 is extremely critical,
with a marginally low potentia! giving severe
crossover distortion and a slightly high bias
producing a very large quiescent current
through the output transistors. The position
is made worse by the heating that occurs in
Tr2 and Tr3 when the amplifier has been in
use for a short while. Bearing in mind that
Tr2 and Tr3 will inevitably have to handle
substantial power levels a significant
amount of heat generation in these transis-
tors is inevitablie.

As Tr2and Tr3 heat up, their base-emitter
threshold voltage decreases, and the quies-
cent bias current increases. The increasing
bias current produces further heating in the
output devices .which, in turn, gives an
increase in the bias current, and this
regenerative action continues until the
output devices overheat and are destroyed
unless suitable preventative measures are
taken. This thermal feedback is called
“thermal runaway".

D1l and D2 are used to prevent thermal
runaway, and they achieve this by sensing
the rise in temperature of the output
transistors. They may actually be mounted
on the same heatsink as the output transis-

tors in order to ensure that they rapidly and
properly sense the temperature changes.
The voltage developed across D1 and D2
varies with temperature, and decreases as
temperatureisincreased. This gives a strong
stabilising effect on the gquiescent bias
current with the bias voitage automatically
decreasing as the output transistors heat up.

There are other ways of providing thermal
stabilisation, such as using atransistor in the
amplified diode configuration, or a negative
temperature coefficient thermistor. What-
ever method is used the circuit must be
carefully designed as there is otherwise a
likelihood of over-compensation and con-
seguent crossover distortion when the out-
put transistors heat up, or insufficient
thermal stabilisation which would simply
resuit in slower thermal runaway!

Most tow and medium power audio
amplifiers these days are based on an
integrated circuit, and thermal stabilisation
is not a problem here since the output
transistors and the temperature sensing
components are on the same chip. This
enables very predictatiie resuits and very
accurate stabilisation to be easily obtained.

Power MOSFETs are becoming increas-
ingly popular for use in the output stages of
high power audio amgplifiers, and amongst
other advantages they require no therma!
stabilisation. These devices have a positive
temperature coefficient, like bipolar transis-
tors, at low operating currents. However, this
changes to a negative temperature coeffi-
cient at currents of more than about 80maA.
In other words, with a bias current of less
than about 80mA an increase in tempera-
ture produces a small increase in the
qguiescent bias current, but at more than
about 80mA an increase in temperature
results in a decrease in bias current. The
quiescent bias current therefore tends to be
self-stabilising, and thermal runaway cannot
OCCUT.

Class C

Class C amplifiers are not often en-
countered, and are only appficabie to radio
frequency circuits. With this type of ampli-
fier the amplifying device is reverse biased
so that it onty conducts during quite a smal!
part of each output cycle. The load for the
amplying device must be a tuned circuit
which “rings” at its resonant frequency and
effectively filis-in the missing part of the
output waveform. A mechanical analogy of
this is the periodic striking of a bell to
produce a continuous ringing sound.

The advantage of Class C operation is the
very high level of efficiency that can be
attained, but a lot of filtering is normally
needed atthe output to produce a really pure
output signal.

There are other modes of operation, and
Class D for example is a form of high
efficiency audio power amplifier. However,
these other modes of amplification tend to
be quite complex and are mostly just
variations on one of the operating modes
already described. Class D for example, uses
what is really just aClass B output stage, and
it is the preceding and following circuitry
that give the higher efficiency.

1 is worth noting that although the
circuits shown here use only a single device
in the output stage, or asingle device in each
half of the output stage in the Class B
designs, practical circuits often employ two
devices in the Darlington Pair configuration
or some similar arrangement. This is often
necessary in order to produce a really low
output impedance so that large output
currents can be easily provided with only a
modest drive current. | ]
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READERS -
LETTERS

4-Pole Slide Switch

Dear Mapliin,

Please forgive me if | appear to be

repeating myself, only I've just bought

your new magazine ‘Electronics’ first

issue and what a surprisingly good

buy it is too!

Problem 1s, when | turned to page 63

‘Amendmerts to Catalogue’ there 1s

no mention of the switch | mentioned

a while back. and as my previous

letter probably fell on stoney ground i

shall briefly recap.

FH38R 4 POLE 3 POSN SLIDE

(PAGE 279)

Having used this switch once again

am convinced at this error, rather

annoying and repetitive.

Connection positions should be

transposed as shown:

31

AD, :--1--1 :

TO READ: 24 ¢
odu b

A DONALDSON

Walton-on-Thames, Surrey

We reprinted the manufacturer's

data, but unfortunately, not all of it,

The missing piece of data shows the

position of the knob for each number,

We agree that without this vital piece

of informaticn, your drawing is more
logical.

Removable Price List

Dear Sir,
1 have only one criticism — hopefully
constructive — to make about an
otherwise excellent magazine: please
arrange the pages so that the “Price
List" can be removed without dis-
rupting the magazine articles. Re-
moving the latest Price List in its
entirety takes Readers Letters and the
first page of the Home Security
System project. In the first issue, New
Books and the first page of the
Universal Timer project would go. In
this panticular case, perhaps you
could have “surrounded’ the Price
List with the two pages of Maplin
News (pps 63/4 Issue 1), much of
which applies to the Catalogue
anyway.
P. HUNT
Wimborne, Dorset
Whilst 1 have some sympathy with
your suggestion, | have to balance
this with the overaft look of the
magazine. Breaking up Maplin News
and siting it either side of the Price
List makes the magazine {00k
scrappy. Also it does not allow us to
have a double-page spread to give
extra impact fo the article following
the Price List. | would be interested to
hear other people's views, but at the
moment | am not sufficiently per-
suaded to change the layout.

Countdown Timer
Circuit Wanted

Dear Sir,

As a regular reader of your magaz-
ine(s) | write to ask if through the
readers letters pages of your magaz-
ine any reader could help with the
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source of a published circuit for a
countdown timer. There does not
seem to be a dedicated chip available
for this purpose nor can | find details
of a suitabte circuit.
There must be many uses for such a
device (sports, quiz games etc, etc)
— perhaps you could consider de-
veloping such a device.
I. E. SHEPHERD
Johnstone, Renfrewshire

Any offers?

Additions To
Burglar Alarm

Dear Sir,
I must say that | was impressed with
the excellent specification on the
Maplin Burglar Alarm in the iatest
edition of the Maplin Magazine,
However, there are a few ‘'improve-
ments’ which, if they could be in-
corporated, would make for an aven
better security device.
1. PANIC SWITCHES with a latching
operation that would operate the
external alarm whether or not the
main control was ‘on’ or "off’,
2. AN AUTOMATIC RE-SET for the
external alarm, that would shut the
alarm off after, say, 20-25 minutes.
The re-setfing to take account of the
‘new' condition, i.e. the ‘offending
door or window remaining open etc.
3. RE-CHARGEABLE CELLS for the
extemal alarm box, instead of dry
batteries, inked to a remote battery
condition monitor (i.e, LED's) that
would indicate their state of charge at
8 glance, so that the cells could be
charged before they became ex-
hausted.
I realise that this 15 a tall order, but if
any other reader is abie to offer circuit
modification to suit, | should like to
hear from him/her.
M. MILLS
London SE26

If a panic switch is practicable, then
details will be published in issue 4,
The sarme goes for the alarm cut-off
timer. The rechargeable cells are not
practical, 'm afraid, In any case
unless your afarm goes off when the
marns is off you will anly need to
replace the batteries once every two
or three years. So for the cost of a set
of ni-cads, you will getten years warth
of dry cells. So we didn'tthink thatthe
complication of charging cells in the
external box was really worth the
effort

Ideas For The Mag

Dear Sir,

Here are a few suggestions for your
new electronics magazine,

(a) Simpie 7 channe! Citizens Band
radio.

(b) Inexpensive television space
game unit featuring Invaders, UFOs,
etc.

(c) Mini pocket sized alarm clock.
{d) Auto toaster couking timer,

(e) Adaption of RK22Y, 23A, and 24B
(6, 9 and 12 volt output silicon solar
panels) to AC converted stepped up
voltages to result in 240 volts sothat it
couid be used on mains equipment,

P.S.: | think your magazine is helpful
and very enjoyable to read.
DOMINIC LOUGHLIN
(age 11)
Chorley, Lancs
Your first three ideas would, | agree,
be very interesting, but to pay for the
develcpment costs, they would also
have to be saleable and frankly, there
is noway a kit of parts for any of these
ideas could be assembled fcr less
than the cost of a ready-made umt in
the shops. Consequently, therr sales
patential would be very small We do
think a kitchen timer, possibly with an
add-on mains controller (for toasters
or whatever} would be an interesting
iittle project.
Unfortunately your dea for the silicon
cells s not practical at all. To gain a
volfage increase there must be a
sirmifar decrease in current. With the
12V panel we would require 2 20-
times increase in voltage and there
would then be a 20-times decrease in
current. Because of thesnefficiencies
in this kind of circut in practice, the
current would actually be much lower
than this. Then we would need to
drive an oscillator of some sort to
converl to AC. ! would think you would
be iucky to end up with 1mA at 240V
AC. And there's not a lot you could do
with that. For example a colour TV
draws about 1A from the mains, so
you'd need a thousand 12V panels to
run one. Clearly, an expensive
proposition.

Congratulations

Dear S,
Another electronics magazine? NO.
Congratulations on entering the field
fate in the day and beating the
opposttion hands down!
| have been a satisfied mail order
customer for some time and | stili
marvel at the speed with which you
deliver the goods. | recently recaived
my first copy of the Magplin Mag after
long deliberation on whether to fork
out or. yet another electronics mag —
your introductory offers tipped the
balance — and | am delighted. | enjoy
the wide range of projects from the
absolute beginner's cinche up to the
more demanding Timer project. In
addition your range of features has
something for everybody. Keep up the
good work — | can't wait for the next
issue!
J. E. MABBOTT

Rhosneigr, Gwynedd
Thanks Mr Mabbott. Hope you enjoy
this issue too.

What About MES56?

Dear Doug,

Thanks for the new magazine — a
very usaful additron to the Mapiin
catalogue. Could one suggest for
future inclusion an article on the
growing Maphn empire, and aiso
adding to that empire with a Leeds or
Manchester shop.

Normally | order from you by tele-
phone and every time | get a reply
paid envelope and order form which
fimsh up in the rubbish bin. How
about asking customers who tele

|
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phone if they require these and
thereby saving ant costs. Also | was
sorry tc see the discount voucher
scheme discontinued but can under
stand that as it operated it could be
costly 1o adrninister. Could | suggest
a) A discount scheme for guantity
orders 0f the same part; b) Agiscount
for targe orders say over £30. Maplin
are very competitive, cornoared with
trade component suppliers, on a one-
off basis but not on large quantities.
One of my main interests in electron-
ics is electronic organs, Some three
years ago | started buildingan MES53
and have enjoyed this project but feal
that further developments on this
orpan 1ave been pushed o one side
to deveiop the Matinee. However,
when | heard the MES organ at Bread-
board '8C it had certain extra effects
50 ycu must have come some way to
developing MESS6 and 57 mentioned
in the last catalogue but not the most
recent. When can | took forward to
more developments an the MES
argan? | look forward to hearing.
i. D. MANZIE

Skipton, N. Yorks
You will be pleased to hear that we are
considering opening a Mapiin store in
fianchester, once our Birmingham
shop (opening soon — the announce-
ment wiil be in the Birmingham
“Evening Mail”) is open. Frankly, i's
cheaper for us to have one pile of
packs of order form and envelope and
just put one in every order, than to
have two piles, one without envelope,
and sort the orders; bearing 1in mind
that this part of the packing is done
very quickly. on an average day the
team of packers completes an order
every 20 seconds.
We have on many occasions consid-
ered quantity discounts, but it i1s an
added complication (0 our through-
put which i1s now a very speedy and
efficient ammal. We may imglement
a discouni scheme one day, but not
until we are certain we can cope atour
usuat speed, with the extra business
this wou'd generate.
We are stif hoping that we can fit
MESSE into our schedule soon. Al-
though most of the design work was
completed a long time ago, there is a
considerable amount of documenta-
tion stiff to be done, At the present
time 1t seems uniikely that MESS 7 will
be produced.

Ultrasonic Burglar
Alarm

Dear Sir,
| enjoyed the first publication of your
electronics magazine.
Cauid you inform me if you have any
artictes in future editions relating to
the building of Uitrasonic Burglar
Alarms, if not could you suggest any
alternative reading matter on this
subject.
M. J. ILSLEY
Bournemouth

Yes. You'll be pleased to hear that an
uitrasonic intruder detector for use
on its own or with our Home Secunty
System will be featured in our next
Issue,

e Continued on page 54.
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TEXAS INSTRUMENTS

DATA LIBRARY

T
MOE Menory
Owca Doow

~
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P 8200
fittrosty
Cwn Sosk

The MOS Memory Data Book

Full data sheets far T.l.s range of
dynamic and static RAM's and
EFROM's. An mterchangeability
guide 15 included.

1980, 180 pages. 234 x 170mm.
Mustrated.

Order As WAOGG (T MOS Memory
Data) Price £4.95NV

The Bipoiar Meimory Data Book

Full data sheets for TI's range of
bipolar PROM's and RAM's. and Tl's
bipaolar FIFQ and characler generator.
A cross-reference guide is included.
1981. 64 pages. 234 x 170mm.
lustrated.

Order As WAG7H (11 Bipolar Memo
Data) Price £1.45NY

The Optoelectronics Data Hook
Full data sheets covering Ti's com-
plete range of opto producis. photo-
detectors. infrared emitters. opto-
couplers, sensor/emitter  arrays,
LED's, displays, amplifiers for photo-
digdes, optical waveginde transmitter
and plastic fibre-optic data links.
Data sheets for Tl's thermal pnnt
heads are also included An inter-
changeability guide is trncluded
1979 320 pages. 208 x 148mm
Nlustrated
Order As WAD8I (T] Opto Data)
Price £5.25NV

Optoelectronics Theory and Practice
A theoretical and practical introduc-
ton to many kinds of optoelectronic
products. There is an abundance of
practicat hints and suggestions as
well as the necessary theoretical
background 1o enabie users to
develop their own cicuits and
applications

1976 456 pages 208 x 14Bmm.
Hlustrated.

Order As WAOSK (Opto Theary/Prac-
tice) Price £7. 50NV

The Linear Control Circuits Data Book
Full data sheets covering T1's range of
op-amps, comparators, tmers, video
and log amps, vuitage level detectors,
A to D converter components, ana-
logue switches and Hail-effect
devices. Also covered are Ti's zero-
crossing detector, doubiy-balanced
mixar, precision level detector, over-
voitage sensing circuits and 3-chan-
nel stepper-motor controlier. Aninter-
changeability guide 15 included.
15980. 416 pages 232 x 178mm.
Itiustrated.
Order As WALOL (T1 Linear Control)
Price £5.25NV
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The Voltage Regulator Handbook

Full data sheets covering TlI's com-
piete range of voitage regulators,
There is also a iarge section covering
basic power supply design, exterral
pass transistor considerations, input
filter designs, voltage rectification

techinigues, and mounting and heat-

sinking techniques.

1977. 208 pages. 232 x 172mm.
Hustratec.

Order As WALLM (Ti Voltage Regula-
tor) Price £5.65MNV

The Bipolar Microcomputer
Components Data Book
Full data sheets covering Tl's range of
4.bit-slice Schottky processors and
1L microcomputer components. Also
included are data sheets far Ti's fibre-
opfic data link controllers, bipolar
PROM's, RAM's and FIFQ, some sup-
port functions and an B-bit by 8-bit
parallel byte muttiplier.
1979, 368 pages. 232 x 176mm,
liustrated.
Owrcler As WAL12N (Ti Bipolar Micro)
Price £5.75NV

The Interface Circuits Data Book
full aata sheets for TV's range of
peripheral drivers, line drivers, sense
amplitiers, MOS drivers, memory
drivers, display drivers and IC
sockets. An interchangeability guide
1s included.
1981 752 pages. 242 x 17Z2mm.
IHustrated.
Order As WAL3P (T Interface Data)
Price £8.50NV

The TTL Daia Book

Full data sheets covering Ti's very

large range of TTL IC's. An inter-

changeability guide 1s included.

1982 1184 pages. 210 x 148mm.

Nustrated.

Order As WAL14Q (T1 TTL Data)
Price £10.00NV

The 9900 Family Data Book

Full data sheets covering TI's 9500

series microprocessors, 1/0 devices

and memory support chips. A bench-

mark report is included,

1981. 776 pages. 208 x 148Bmm.

iltustrated.

Order As WALSR (T1 9900 Data)
Price £11.50MY

Software Development Handbook
by Geoff Vincent & .jum Gilf

The hook takes the reader through
the elementary ideas behind software

gy Wi L
B L 8

development to a description of
microprocessor Pascal, Power Basic
and 9300 assembly language. The
book’s aim is to provide a text for the
emerging discipline of soflware eng-
ineering for microprocessors incor-
porating &ll that will prove to be of
fasting value.
1981. 455 pages. 276 x 214mm.
Hiustrated.
Order As WAL6S (T) Software Develop)
Price £14.40NV

Microsystems Designers Handbook
The book contains shortform data
sheets of TI's range of single-chip
microcomputers, MICrgprocessoers,
micracomputer bpards, speech syn-
thesisers, development systems and
software.
1981. 176 pages. 296 x 208mm.
Mustrated.
Order As WALZT (T! Microsystems)
Price £4.95NV

Digital Integrated Circuit

Pocket Guide

A clearly arranged summary of Tl's

range of TTL IC's with brief data, logic

and pin assignments.

1981. 352 pages. 184 » 106mm.

Hustrated

Order As WA18U (T Digital IC Guide)
Price £4.50NY

Linear Integrated Circuit

Pocket Guide

A clearly arranged summary of Ti's

range of linear IC's with brief data and

pin assignments,

1981. 256 pages. 184 x 106mm.

llustrated

Order As WA19V (T| Linear IC Guide)
Price £4.50/VV

Understanding Solid-State
Electronics

The book 1s destgned for the reader
wiho wants to understand electroacs
quickly without resorting to mathe
matics. The book teaches technical
concepts in a way that makes it
accessible to someone who would
have trouble wiring a doorbefl.
Coverage runs from basic electricity
to large scale integrated circuits.
1978. 280 pages. 208 x 132mm.
Hustrated.

Order As WA20W (Uinderstanding
Electronics) Price £3.35NV
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Understanding Digital Electranics
by Gene McWhorter
For those who understand the con-

cepts  covered in 'Understanding

Solid-State Electronics’, this book will
give you an understanding of the
electronic circuitry in many types of
digital electronics, from the basic
idea of a transistor saying "yes” or
“no”, to entire digita! systems made
up of thousands of such circuits,
1978. 264 pages. 208 x 132mm
lilustrated.

Order As WA21X (Uaderstanding
Digital Electronics) Price £4 95NV

Understanding Microprocessors

by Don L. Cannon and Gerald L uecke
The book teaches how microproces-
sors work, and what they can do. The
book covers funcamentals, system
applications, programming concepts,
an 8-bit and a 16-bit microprocessor
application.

1979. 288 pages. 208 x 132mm.
Hiustrated.

Qrder As WA22Y (Understanding
Micros) Price £4.95NV

Understanding Calculator Math »
This book goes tar beyond what you
can find  your owner's manual
Whether you're good at figures or not,
this bogk contains the basic'informa-
tion, formulae, facts and mathemat:-
cal toots you need to unlock the real
power of your calculator. With scores
of keystroke by keystroke examples,
the non-technical tanguage wil heip
you find solutions to problems you
never 1magined possible on your
calcufator.

1978 224 pages. 208 x 132mm
Hlustrated.

Order As WA23A (Understanding
Calc Math) Price £4.95/V

Understanding Communications
Systems

by Don L. Cannon and Gerald Luecke
An easy to understand look at the
warld of electronic communications.
The book gives an overview of tha
types of systems, the basic concepts
of their operation and how they send
and receive information. There is an
in-depth look at AM/FM radio. TV

‘telephones, computers and even

satellite systems.

1980. 288 pages. 208 x 13Z2mm.
(llustrated.

Order As WA24B (Understanding
Comms} Price £4.95NV
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READERS LETTERS Continued from page 52

What About An
Article On PCB's

Dear Sir,
| have just received the first two
issues of your Maplin Mag with which
I am greatly pleased. One rain
advaniage to me is that most, if not
all, of the components and hardware
can be purchased through Maptin,
whereas in some of the other elec-
tronics magazines you have to search
to find catalogues that have maybe
one small itern that another catalogue
has not got In stock.
As | am a bit of 3 newcomer to
electronics | found your 'How To
Soider’ article in the first issue most
useful. § would be pleased to see a
simikar article gn how to make PCB's.
S. BURDEN
Leicester
By an amazing coincidence this
month we have an article describing
how to make PCB's and a specia! offer
to go with it. How's about that then?

CB Article A Big Help

Dear Sir,

| would fike to say that ( think your
March issue of the magazine was a
big improvement over the first issue,
much more interesting in every way.
Cne particular iterm that really made
my day was your cormment an ground
planes for CB. | found how difficult it
was to obtain an antenna for loht
instaliation {} don't know why dealers
are not stocking this line, because we
all do not have gardens to put up a
mast). However, | purchased a “Big
Chief” TBR14Q and put it out of a
skylight but could not get the SWR
down until | read your article. |
purchased 10 metres from you of the
32/.02 wire and threw two and a bit
metres out from each corner of the
skylight connected to the base of the
antenna and | am pleased to say | got
the SWR down to 1.2. Thanks a lot. |
have since had 'copy’ from here to
Winter Hill, Liverpool, Southport and,
believe it ar not, Prestatyn. N. Wales.
One other poimt | would like ,to
mention is why do you not cater for
iterns or kits printed in £ E. or P.W.
magazines. Recently | wished to build
a PSU but found | could not get haif of
the items from you, so | decided on
buying the complete kit frorn another
firn offering a speedy service. How

sorry | arm_ It was over three weelks for
delivery, not counting telephone calls
at standard rate, five items were
missing, more phone calls and letters
and then when assembling | found a
couple of the iems were of the
incorrect value or type. These | am
now grdering from you. | rmust say
that you do give a wonderful service
and for this | thank you very much.
T.E FLINT
Skelmersdale, Lancs

It just isn't practical for us to stock ail
the parts needed for alf the projectsin
all the magazines. Although we aften
notice magazines stating that such-
and-such a part is only avaitable from
a particular supplrer when in fact we
sefl nt too; so it's always worth
checking.

Interfacing
Microprocessors

Dear Sir,
My compliments on a very interesting
and well-balanced magazine. There
may be nine gthers on the news
stands but so far as | am concerned
they will stay there!
My interest is mostly in digital elec-
tronics, and § would welcomne projects
relating to the interfacing of micro-
processors to the “outside” world. |
am sure that if you published a few
well-chosen projects for, say, the
ZX81 or the BBC micro {not to
mention the Atari!) then sales would
benefit and yet more readers would
be made happy Perhaps if you
publish this letter this idea will be
confirmed?
A. ). BYTHEWAY

Great Missenden, Bucks
Your comments are much appre-
clated by everyone here at Maphin. We
agree that interfacing is a very
interesting subject at the moment
and we have severaf articies and
projects afong these tines lined-up for
the future,

Four Questions

Dear Srr,

Would you please print this in the
Maplin Mag:

Will Maplin be stocking the BBC
Microcomputer System?

Why are there no biue LEDs?

Will Mapiin please consider stocking:

Casic calculators and watches +
batteries, TOK tapes andready made
hi-1i synthesiser equiprment for those
of us who aren't electronic geniuses?
How about a review of the BBC Micro-
camputer System in the Maplin Mag?
1 G ASHDOWN

Grays, Essex

1, Wedo not have any plans atpresent
to seft the BBC micro. Truthfully, we
are only interested n selling genuine
home computers, nat business
machinas. The BBC micro does not
and will never have the kind of
software backup being built up by
Alari and Commadore and so in our
opinion will never be a genuine home
computer.

2. Blue LED's have been available for
some years, but they are difficuft to
make and Siemens for example have
been selfing them for £80 each.
Prices have recently fallen ewing to
use of a different material and within
a few months we expect bfue LED's to
be available for about £5 each. Even
at that price though, it's doubtful that
we would consider stacking them.

3. We certainly could stock alf the
iterns you mention, but with postage
costs we'd almost certainly be dearer
than the electricai shop just down the
road. The big chain stores buy so
many units that their prices are very
competitive and | dont think we could
comgpete.

4, Wa are not planning a review of the
BBC micrp at the moment.

Maplin Mag Should
Be Monthly

Dear Sir,

I would like to endorse C. W. Dudley of
Kent, who mentioned it was a pity the
Maplin Mag was not a monthly. Surely
it would be pcssible to operate a
monthly systerm, only entering the
price list every three months. Also, |
feel that the quality of the articles in
this periodical are of 2 much higher
standard than those of a large
perodical such as Practicai Electron-
ics (who's mag | stopped buying in
favour of Mapiin!).

Unfortunately, | note there is a series
called "Basicaily BASIC", | have both
the December and March issues, but
did this serntes begin before, and if 5o,
how could | obtain “back numbers™ of
the series only.

Carry on the good work, Maplin.
. GREGORY
Hadfield, Cheshire

A magazine without advertising gets
maost of its revenue from subscrip-
fions, Each issue costs a fot of money
to produce and there's no way we
could reduce the price from 60p a
copy. There is no deubt that our leve!
of subscriptions is as incredibly high
as itis due to the fact that it costs only
£2.40 a year. If we went monthly this
would rise to £7.20 a year, and we fear
that we would see a substantial
decline in subscriptions at that level.
So untif we can think of some other
way of financing the magazine I'm
afraid we have lo stay quarterly.
Basicafly BASIC has been a very
popuwiar series. Parts 1 to 4 appeared
in the March to November 1981
issues of “Electronics and Music
Maker”, back issues of which are still
available. However, when the series is
completed we hope to republish the
whole thing in book form.

MES56 Again

Dear Sir,
Congratulations on your 1st and 2nd
editions of yaur magazine. it was very
nice to see an Interest taken in the
Matinee update, which must prove
very useful to readers building that
organ, Would it be possible to do the
same thing with the MESS0 series
organ which seemed to come to an
abrupt halt with MESS5. There must
be more peaple than just yours truly
still trying to build this organ, or even
current owners who would like the
goodies promised in the yet to be
published MESS6, nor the apparently
riow still-born MESH7. This is quite an
expensive project for most of us
(£1,2004) for it not to have a piang
voice etc.
Or has some enferprising reader
added this on and would iike to tell us
how he did it? Personally, | am still
trying to work out what could go on the
“¥'' pins on the tone hoards.
Good luck for the future and really
keep the musical side going.
N. SYLVESTER
Bexhill-on-Sea, Sussex

See the answer to Mr Manzie's fetter.
The Y pins on the tone boards were
provided in case they were needed for
the couplers, bul they are not re-
quired at this stage.

TEXAS
INSTRUMENTS
DATA

LIBRARY

(cont:_‘nqec_f from page 53)

Understanding Computer Science
by Roger S. Watker

Explains the scrence of how people
use computers ta soive problems.
Covers the fundamentais of hard-
ware, software and applications in-
cluding program design, languages,
data structures and resource map-
agement. Written in easy-to-under-
stand language with basic concepts
illustrated by practical applications.
1581. 278 pages. 208 x l32mm.
Hiustrated.

QOrder As WA25C (Underst Comp
Science) Price £4.95NV
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Understanding Optronics

by Larry B. Masten and Billy R. Masten
What is light and where does it come
from? Starting with these quastions
the book goes on to explain why and
how opto-electronic devices work.
Such devices as LED's, liquid crystal
displays, CRT's etc, Fibre optic finks
and tasers are also explained.

1981. 272 pages. 208 x 13Z2mm.
Ilfustrated.

Order As WAZ26D (Understanding
QOptronics) Price £4.95NV

Basic Etectricity and DC Circuits

by Ralph A. Qliva and Charles W. Dale
A step by step approach for the
teginning student. The book covers

first concepts and terms, basic
mathematics required in the study of
basic electricity and direct current
circuits. This is a comprehensive text
including clearly. stated objectives
and exercises with answers and is
ideal for self-paced individualised
learning.

1979. 924 pages 234 x 184mm.
IHustrated.

Order As WA27E (Basic Elec & DC
Cets) Price £12.50NV

Basic AC Circuits

by Staniay R. Fuiton and John Clayton

Rawlins

Continuing the series bagun in ‘Basic

Electricity and DC Circuits', this book

goes on to explain simple and com-

plex AC circuits. As with the first book,

it is a very comprehensive text and

each new concept is carefully ex-

piained as it is introduced.

1981, 560 pages. 234 x 184mm.

{llustrated. .

Order As WA28F (Basic AC Circuits)
Price £10.95NV
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ZX81 KEYBOARD Continued from page 4

delaying the operation of IC1c. When it
finally operates, it turns on IC3¢c which
connects ‘function’ in the keyboard
matrix. These time delays are provided
to ensure that the ‘shift’ connection
occurs before the ‘graphics’ or 'func-
tion' connection as required by the
ZX81.

When S$33, the ‘shift lock’ key is
operated, the output of IC1le goes high.
C3 and R4 are anti-bounce compo-
nents. [C2a now operates which
switches on IC3b via D3 and TR2 which
causes LED2 to light. Re-operating S33
causes IC2a ocutput to go low which
refeases |IC3b and extinguishes LED2.

PARTS LIST
Resstors — ail AW 5% carbon uniess specified
Ri 150k

R2,3,6 1£°]

R4 7 100k

R5.8.9 10k

R10,11 560R

Capagitors

Gl 390nF polycarbonate
L2345 100RF polycarbonate
ce 10nf polycarbonate
C7,8910 100nF menidise ceramic
Cil 100uE 25V auiat electrolylic
Semiconductars

DL 6 1N4148

LEDI2 LED red

IR12 BCH4B

iC1 401068

ic2- 4027 8E

3 A06EBE

- Ku
&
] (o] [22] ][] {em] e e
: ey | yun uﬁ =
,;_.DEBEL.H.;.J ; l]
J"IEIFJEZJDFJDUu N
"ERConoo o0 C f
- |
Mistetlanecus
ELGY Phug 3.5mm plastic {HF80B)
S1-44 Heyswitch 44 off (FFOIR)
(M150K) Keytop 1-position 37 off {FF625)
3 oft (ML M) Keytop 2-position 5 off {FF637)
2 off (M100K) Keyiop 3-position {FFBAL)
3 off (M1OK) Keytop print ZX81 (AHSBN,)
2 off (M560R? ZX8) ext. keyboard pob {GABR3E)
Tinned copper wire 24 swg  2m (BL1ISR)
(Ww4aC) Adaptor L {RK27E:
4 off (WW41L) RA fiexconnector 5-way (RK28F)
(WW29G) RA fiexconnector 8-way {RK29G)
4 off (YR75S) Flexicable 7-way {RK30H}
{FB49D) Fiexicabie 10-way (RK31hH
{able single black Y XRI1ZN)
& off (QLBOB)
2 off {WLZTE) A complete kit for this project excluding a case 15 availlable
2 oft ({QB73Q) Order As LW72P (ZX81 Keyboard Kit) Price £19.95
(QWH4U) A case is also available,
(QX16S) Order As XGL7T (ZX81 Keyboarsd Case) Price £4.95
[LIR23A)

25W STEREO MOSFET AMP Continued from page 44

PARTS LIST
Resistors. — all AW 5% carbon uriess specified
‘RiE 68k
R2,1.37.48 1%
<R3.8 22% {1%)
 RAQ 270% (1%)
R510 100K
R11,12 4041,
51.52 100R
R13,16,17.20 470k
R14.18 1h2
Ri5 19 224
R2}-94,27.32 k2
R25,26,38,50 15k
R33.44 a7k
R34.45 56k
H35,36,46,47 IKG
R38,49 33k
R&2,43,53,54 10R
RE53 56 220R (VW)
RB? 58 B20R
R53 247
RV1-4 100k horizemial sub min preset
Rv5.6 16k horizontal submin presst
RV7 - An7 tog dual pet
R]VvB,9 47k Un duat pot
RAV10 10k kn pot
Capacrors
Cl5 68pF reramut
£2.6.25.31 10uF 35V FC electfol\‘tlc
caz 10nf 1% polystyreng
4.8 318 1'% polysiyrene
cs 100uF 40V axial electrolytic
Cigii 10uf 16V tantaium
C12.13.23.29 10pF ceramic
Cl4,16 1819 68nfF polycerbonate
€16:20 4n7 poiycarponate
C17,21,24 26
30,32 47pF cerarmic
€22.28 4uF 16Y tantalum
€27.33 100rF polyester
34,35 100uf 25V axial electrolytic
£36.37 4700uf 40V axial electrolytic

2 off
& ot
2 oti
2off
2 off

& off
4 off
2 off
2 off
10 off
& off
2 off
2 off

4 ott -

Z aft
4 off
Z oft
2 ot

4 off
2 coft

2 off

2 off
4 off
2 off
2 off

2 off
4 off
4 off
2 off

& off
20ft
2 off
2 off
2 off

Semiconductors

Br-4 IN4AI48 4 off
05,6 EéZ‘f88C 15v 2 off
: LED] Hrome LED srrail
"E"&?ﬁ; BRI Bridge S04
(Tosx, IRLZ3BSI0 BC2i2L 6 ot
(T270K) TR4‘.5.11.12 BCI82L 4 pff
(o IRG&I3 25133 2 off
e TR7.14 28408 . 2l
Mioor; Cha3 LF353 3 oft
{MA70K) Miscetangous -
{M1K2) S Rotary mains swich.
{M27K) 52 Rotary 3-pole 4-way switch
{M2K2) SKi2.3 PC DIN socket 5.pm ‘A 3ol
(ei5x)  SK45 PC DIN socket 2:-pin 2 oft
a7y K1 DPBT jack socket
MmE6K) T2 Toroidal transformer 22Y 80VA
(m3key FS123 24 Bnlisurge fuse 3 off
{8433K) - Satusehoider 20mm
{MIOR) Rubber boct
(SPZORY Fuse clips 4 it
(MB2Z0R} Mica insulator TO3 4 off
(M2K7) Szl thermpath
(WRG1R} Stereo amp heatsink
(HREBN) Sterso amp pcb
(FX081) Stereo amp switch peb
(FWE7.) Stereo amp chassis
(FW020; Sterec amp woodwork
Cabenet fest ipk
- Grommet smali 2 off
(WX54J) Knob k44 3 oft
(FFO4E) Knob K45
[BXBET) Knob K46 2 off
(BX637) Vercpm 2141 28 off
((FESQE) Bolt 484 Lin 4 off
EWWEBY)  Bolt BBA '4in 5 otf
{xdax) "Bott 684 4in 8 oif
(WW3aN; Nut 6BA 13 oM
(Ww26D) Washer 684 12 off
Tag 6BA
(WX52G) 134 mains plug
{(WWE41) Min mains cadie 2m
(BX76H) Hooh-up wire yelicn D Im
(FBASD) Turned copper wira 24 swg im
(RR26D) Syslofier 2emm black 10em

A complete kit of all the parts listed above 15 available
Order As LW7IN (25W Stereo MOSFET Amp Kit) Price £49.95
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{QLBOR}
{QH18U)

(YY59P)

(QLI10L)
(QB60Q)
{QB5IK)
{QQ36F
(Q034M3
{WQ31J);

(FHE M,
{(FHA4AY)
{YXS1Y)
{YX90X)

{BWBOH)
(Y18

(WR20W)
{RX96L)
{ML5EF}

[SUREL: 35
{WR22E)
{HQOBA)
(RK25C)
(GATIN)
(GATBK)
{(XG15R)
(XG 188}
{FW19v)
{FW59¢)
(HB3GN}
{(HBA0T)

{HB41 U}
{(FL21X)
{EFO4E}
{BFOSE)
{BrO6G)
{BF 18U}
iBFZED}
{BF29G)
{RWHTK}
(XRO1B;
(BL1OL)
{BL15R)

{BHOSG)
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WORKING WITH
P-AMPS....

m Dixey C.Eng., M.l.LE.R.E.

Part 2

he first part of this series introduced
the op-amp and gave an insight into its
versatile nature. Now its specific role
as a waveform generator will be illustrated.
The most useful waveforms are undoubtedly
the sine-wave, square-wave, triangle and
sawtooth, all of which can be produced by
this device. As a result, it will be appreciated
that what is being demonstrated is not only

its linear use for generating sine-waves but o

also its switching mode when giving a
square-wave output.

The Astable Multivibrator

This circuit (Figure 1) looks unfamiliar
when compared with the discrete com-
ponent equivalent. One obvious difference is
that there is only one RC ‘timing’ circuit (R1,
C1). This saves components but means that
the mark to space ratio of the square-wave
output witl always be 1:1. Adjusting either R1
or Cl only changes the frequency. The
resistors R2 and R3 form a potential divider
between the output and the OV line so that,
whatever level exists at the output (+Vs or
-Vs), the non-inverting (+) input is always at
a fixed proportion of it.

The clue to the mode of operation lies in
this last statement. The non-inverting input
is held at a fixed reference voltage, either
positive or negative, while at the instant that
power is applied to the circuit, the inverting
input is at OV since Cl is uncharged. As a
result, the output goes to either +Vsor -Vs (it
does not matter which, say +Vs), in which
case the non-inverting input will be at a
potential equal to +Vs [R3/(R2 + R3)]. Since
there is zero phase-shift between this input
and the output, the latter level is effectively
‘latched’ to +Vs. The circuit is now resting in
one of its two ‘quasi-stable’ states and will do
so until something upsets the equilibrium.
This ‘something’ will occur when the expo-
nentially rising voltage at the junction of R1
and C1 reaches the potential of the non-
inverting input. Then, as this exponential
voltage just becomes slightly more positive
than the latter potential, the circuit will start
to change state. The op-amp’s very high gain
ensures that the output switches rapidly
from +Vs to -Vs and the potential at the non-
inverting input will now reverse its polarity,
latching the circuit into the new state.

The current flowing in R1 also changes
direction so that the potential of the invert-
ing input begins to fall exponentiaily from
+Vs [R3/(R2 + R3)] towards -Vs. However,
when it reaches -Vs [R3/(R2 + R3)], the

R1
—

T

S
=——0
LI ‘ Rz OUTPUT
e

R3

(4

—O0v

p
ouTeut
—0

circuit switches back into its original state
and the cycle repeats indefinitely.

The time for which the circuit remains in
one state is governed by the time constant of
R1 and C1 and the voltage at the junction of
R2 and R3. Frequency can, therefore, be
controlied in a number of ways: by 'using a
potentiometer for R1 and/or switching the
value of C1 to give severa! ranges, or using a
resistor chain with a potentiometer instead
of R2 and R3, so varying the point in time at
which the circuit changes states.

With the exponential law of growth as a
basis, it is a fairly easy matter to derive an
expression for frequency in terms of R1, R2,
R3 and Cl, thus stating precisely how
frequency depends upon these circuit
constants.

The time between instants of switchingis
found to be given by:
ts = C1.R1.ioge [1 + (2R3/R2)]
and f = 1/(2ts)

Frequency (Hz)

&Gl Measured Calculated Bifes
10 1130 1371 -13%
47 290 292 -0.7%
100 143 137 +4 4%
220 65 62.3 +4.3%
470 30.8 292 +5.5%

1000(1u) 143 13.7 +4.4%

Table 1. Frequency vs. timing capacitor value
for the circuit shown in Figure 1.

+15V — = -

— Time —

Slope(slewing rate}
= 05Vfps

-15v - =
f— 15ps ~|

Having derived this expression for fre-
quency, the next step was to verify it. Close
tolerance resistors (5%) were used for R1, R2
and R3 and values of C1 were set on a
decade capacitor box, so as to give the
results some credibility. The values chosen
for the resistors were R1 = R2 = 100k and R3
was 22k. The results obtained are shown in
Table 1, which also includes the calculated
values of frequency and 'the percentage
errors. Except at the highest frequency, the
errors are within acceptable limits. There-
fore, for generators up to a few hundred
Hertz, the formula can be used with
confidence.

A limitation of the 741 is its inability to
switch rapidly between opposite states. This
limit is expressed in op-amps by the ‘slewing
rate’, which is given in V/us. Figure 2 shows
that slewing rate is simply the slope of
voltage/time as the output tries to swing
from one saturation level tothe other. For the
741 the maximum slewing rate is usually
quoted as 0.5V/us so that, with a 15V
supply, a complete transition from, say, -15V
to +15V cannot be achieved in less than 30 x
0.5 =15us, in the best case. Since switching

-circuits are being discussed, it is as well to

be aware of possible limitations. For
example, the astable circuit of Figure 1 while
producing an acceptably square waveform
at 1kHz, showed a marked siope on the
leading and trailing edges at SkHz.

Figure 3 shows a slightly modified form of

R4 100k D1 INATLB
e

R1_40k 02, TeatiB
T

—

f ij*,,;k—"ou

€ ma 000 et — JL_J

=== 0V,

R3 l‘IOk

Figure 1. Op-amp astable circuit.
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Figure 2. lllustrating ‘stewing-rate’.

Figure 3. Non-symmetrical astable circuit.
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Figure 4. A 1Hz TTL generator.

the astable circuit, in which the restriction of
a unity mark to space ratio has been lifted.
This is achieved by placing diodes D1 and
D2 in the feedback paths so that the polarity
of the output voltage selects which of the
feedback resistors is in circuit on a particu-
lar half-cycle. This gives two time constants
whichare quiteindependent of each other —
R4, C1 on positive half-cycles and R1,C1 on
negative half-cycles. With the values shown
this gives a short mark and a long space of
11ms and 52ms respectively.

A 1Hz TTL Generator

For digital experiments a low frequency
square-wave generator is very useful, for
example, for testing counters and shift
registers. An output at about 1Hz is slow
enough to allow events to be observed with
ease and, usingthe op-amp astable circuit, a
frequency of this value is easily achieved
without the need for excessively large
capacitor values.

The design is straightforward. As a
starting point, let R2 = R3 = 10k {(quite an
arbitrary choice, which could be adjusted
later if necessary). The only other com-
ponents to be decided now are the timing
components and it is convenient to choose a
value of capacitance first, then work out the
corresponding resistor value; this allows
greater freedom of choice in component
values. The largest value of non-electrolytic
capacitor is about 1uF, so this value is used
with the previously derived formula to obtain
the resistor value. The formula then looks
like this:

ts=0.5=10%x R1 xlog (at 1Hzts=0.5 secs.)
from which R1 = 455K

The nearest preferred vaiue is 470k, which
actually gives a frequency of 0.97Hz
(neglecting component tolerances), which
should certainly be close enough for most
purposes. In fact, when the circuit was wired
up, using 5% resistors and a 10% polyester
capacitor, the error from the design value of
1Hz was too small to measure.

The next step, after getting the circuit to
perform at the right frequency, is to make it
TTL compatible, which means converting a
214V swing about OV (the output does not
quite reach 15V) into a wholly positive 5V
square-wave. A few additional components
lead to the final circuit of Figure 4, which
shows the attenuation of the op-amp output
(R4 and R5) to a total swing of about 6V, this
then being ‘clamped’ to OV by the action of
Q1, which also ‘buffers’ the output to provide
enough drive for a number of TTL circuits.
Diode D1 also has a clamping action, but its
true purpose is to protect the base-emitter
diode of Q1 against excessive negative VBe
on negative going output swings of the op-
amp. The emitter resistor of Q1 is a poten-
tiometer (preset) so that the amplitude of the
output can be adjusted to precisely 5V.

Obviously the generator could be made to
produce a range of frequencies by switching
different values of R1 or C1.
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Figure 5. Op-amp bistable circuit.
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Figure 6. Op-amp monostable circuit.

The Bistable Multivibrator

Bistable action may not normally be
associated with the op-amp, i.e. a circuit
which is capable of resting indefinitely in one
of two stable states. But, as was seen with the
astable circuit, feedback from the output to
the non-inverting input, will latch the circuit
into a state of either positive or negative
saturation. If, meanwhile, the inverting input
is held at OV, the circuit stays in this state
until a trigger of some sort causes a change
of state. This trigger is applied to the
inverting input and the only stipulation is
that its peak value must exceed the voltage
at the non-inverting input; the circuit will
even trigger on sine-wave inputs.

Figure 5 shows such a circuit. The
inverting input is held at OV by resistor R1
while the non-inverting input is taken back to
the junction of the divider R2 and R3 across
the output. Thus, depending upon the
current state of the circuit, the bistable is
latched into this state by avoitage at the non-
inverting input equal to tR3/(R2 + R3) x
output voltage. For the values given and a
15V suppiy, this voltage is (1/471) x 14,
which is approximately 30mV, more than
enough to take the circuit into saturation.

The trigger input is capacitively coupled
to the inverting input by C1 which, with R1
differentiates the input if it is a pulse or
square waveform. This action produces a
series of alternate positive and negative
trigger pulses which, coinciding as they do
with the leading and trailing edges of the
original square-wave input, mean that the
output is at the same frequency as the input
but reversed in phase and of larger ampli-
tude. There is no ‘divide-by-two’ action and
the circuit acts effectively as a ‘pulse
amplifier’.

This bistable circuit is not particularly
fast; frequencies up to about 300Hz give a
good square-wave output but, thereafter, the
risetime suffers markedly.

Returning to the absence of an inherent
divide-by-two action, this limitation can be
removed if R2 is replaced by a parallel RC
combination consisting of a 1M resistor and
a 100nF capacitor, and R3 is replaced by a
470k resistor. The 100nF capacitor intro-
duces a time constant whose purpose is to
ensure that, when the circuit is initially
switched, say, by the leading edge of a
square pulse, it does not change state again
on the trailing edge of that pulse but ‘waits'

NoOw o\
S o © o
i

Pulse length (ms)

=3

<

1 2
value of 2 {pF)

Figure 7. Pulse length graph for monostable
circuit shown in Figure 6.

for the leading edge of the next pulse. The
value of 100nF is large enough for pulses up
to 50ms in length but needs to be increased
for longer pulses.

The Monostable
Multivibrator

This, the last of the ‘trio’ of multivibrator
circuits, has one stable state (in which it
rests until triggered) and one ‘quasi-stable’
state (in which, after triggering, it remains
for a pre-determined time, decreed by
circuit constants). Although monostables
can berealised with discrete components or
obtained in TTL integrated circuits, it may
now be appreciated that this circuit can aiso
be produced with the ubiquitous op-amp. In
this form it appears in Figure 6.

For a monostable to exist in a stable state,
there must be a bias holding the circuit in
that state. This bias is provided by taking the
inverting input to -15V through resistor R1.
The output of the op-amp is, therefore,
normally in positive saturation. It is then
triggered into the quasi-stable state by a
square-wave or pulse input. This is differen-
tiated by C1 and R3, only the positive pulses
produced having any effect on the circuit. As
a result, the circuit switches over to negative
saturation where it is held by the large
negative potential instantly coupled back to
the non-inverting input by C2. Of course, this
state cannot be sustained for long because,
at this initial instant, the full negative supply
voltage exists across R2 so that a charging
current flows through R2 and the potential of
the non-inverting input rises exponentially
towards QV. When it reaches the same value
of negative voltage as at the inverting input
(about -1.4V), the circuit switches back to
positive saturation.

The time constant for the recovery is CR,
R2 and it is possible to derive a formula for
the length of the positive pulse produced at
the output as a result of this action. However,
in this circuit, unlike the astable, there is a
linear relationship between pulse length and
capacitance value so that a useful graph can
be plotted between these two quantities
(Figure 7). This covers a range of pulse
lengths from O to 50ms, corresponding to
values of C2 in the range 0 to 2uF. Obviously
the range can be extended further by using
higher values of C2 or a higher value of R2.

This type of circuit functions as a ‘pulse-
stretcher’; a short pulse is used to generate a
much longer pulse. Or it can be used as a
regenerator of pulses since the input wave-
form is not too critical provided that it can
cause the required change of state, but the
output pulse will always be of good square
form.

As waveform generators, these multivi-
brators all generate square-waves in one way
or another; each has its own use. Op-amps
can also be used to generate ‘derived’ wave-
forms, such as the triangle and sawtooth;
they can also be used in sine-wave oscil-
lators. Generators of these types will be the
subject of the next article. [ |

57



ATARI COMPUTER

This has been a very busy period for those of us involved in computers
here at Maplin. I'm sure that most of you will have heard by now that
Ingersoll are no longer handling Atari products.in the U.K. and that all
Atari products are now being distributed by Atan themselves.

The change-over has been in the air for some time and | first heard
rumours on the grapevine just before Christmas. Obviously a major
change of this nature took several months for the parties involved to
negotiate and the news was made official during March.

We are pleased to see that the computer press are now taking the Atari
seriously and there are many articles and features lined up for future
issues.

The move made by Atari to distribute their own product means several
things, firstly and most importantly, a number of facilities are being set
up to support the machine both for hardware and software areas. This
does not directly affect you as a customer, but indirectly it has a great
bearing on the Atari’s future in this country as it offers both software
houses and developers assistance and better backup for the U.K.
retailers.

You may have already noticed a new TV campaign on the VCS games
console and due to start shortly is a large scale support program for the
home computer system as well.

Atari Program Exchange software will be on sale in the U.K. by mid-May
which is good news as although many of these titles are available from
some locations in the U K., the prices are at present a little inflated due
to importation in smali quantities,

| feel that the next quarter will see a maturing of the Atari market and
from the discussions that we've had with Atari | can assure you that this
move will be for your benefit and that Atari mean business.

%

Leftto right: Jeff Burton, Assistant International Marketing Director of Atari; Roger
Allen, Managing Director of Mapiin; Grahiam Daubney, Computer Manager of
Maplin; Fred Mitchell, International Saies Director of Atari pictured in Atari's
spactacular headquarters at Sunnyvale, California.

Atari in California

Besides all the ingersoll-Atari goings-on, this guarter has seen many
other activities here at Maplin. In January | made a further trip to
California to visit the C.E.S. show in Las Vegas and also to Sunnyvale the
birth place of Atari. During this trip | found many new items of software
both from Atari and third party software developers. Some of these we
have added to ourextensive list already, but many more are planned. At
the C.E.S. show | was given a sneak preview of bath Pac-Man and
Centipedes cartridges that are to be launched by Atari in the second
quarter (remember you have to add 3 months because Atari calculate
their launch dates whilst sitting in a time slip!¥).

The Atari 800 training room at Sunnyvale, California.

Whilst at Sunnyvale | visited the International Marketing Division and
discussed the needs of the U.K. market in some depth. Atari's offices
have to be seen to be believed, with fountains gatore and very pleasant
settings to work in. Further to those meetings | was able to meet the
User Group Support Division and register our Users Group.

Computer manager's office at Maplin.

Atari Users Group

February saw three of us here late in the evenings writing the firstissue
of the user group mag. We now have over 300 members and are getting
some very valuable feedback as to what you want the user group to
offer.

March saw the installation of a new member of staff in our sales office to
deal with your machine enquiries and probiems and the arrival of a VIC
20 in the office!

B e i

K-razy Shoot Out

Whilst in America, a new cartridge for the
Atan computer systems was launched.
The difference with this cartridge is that it
was not developed by or manufactured by
Atari. K-razy Shoot Out is the first third-
party cartridge to be launched for the
machine and won't be the last by all
accounts. K-razy Shoot Out is a fast action
game for one player. You are trapped in a
series of rooms, with nasty hittle robots who
shoot at you and converge on you. Points
are scored by first staying alive (not easy |
assure you) and secondly by shooting all
the robots in the room. Problem 1s that
when you have cleared a room and have
run out, another room appears with more
of the deadly assassins and, yes, you
guessed it this time they shoot faster and
move faster. }f any of you get past the sixth
roam you will be doing very weil! The
S graphics on this game are very good and
because each room s randomly generated it doesn't allow the
development of a technique’ and this leads tomany frustrated hours of
fun, but be warned this game is totally addictive.

Order As BQ63T (K-razy Shoot Out) Price £29.95
See outside back cover for details.

LeCit, Reat ADTIIR e
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Ghost Hunter
Another game based on the ever poputar
£ maze chase theme has been launched
called Ghost Hunter. The main advantage
of this version over previous maze chase
. games is that it gives you many options and
choices. The layout of the maze is select-
able and also you may have two players
‘head to head’ ie. both in the maze
together. This adds a lot of cunning and
much hostility as you compete together
against the marauding ghosts.

Order As BQ64U (Ghost Hunter)  Price £24.50
See outside back cover for details.
Maplin Magazine June 1982
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ATARI VIDEO GAME
Latest Cartridge Details

This month, details of three new cartridges.

Warlords

For one to four players using paddles. Note
that a second pair of paddles is needed for
three or four piayers. The cartridge contains
23 pames. You are one of four Warlords
behind your castle wall. You must break
down your opponents castles by firing fire-
bails, then you can aim to hit the Warlord
himself. There are four sets of five games. In
each set, the first game is for one player, the
second for two, third for three, fourth for four
and the fifth game is for two players
controtling two casties each.

In the first set of games, the bail speed is fast
and the shields catch the balls, whiist in the
second set the ball speed is slow. In the third
set the ball speed is fast, but the balls
ricochet off the shields and int the fourth set
the bail speed is stow again. Games 21 to 23
are special versions for four, three or two
children respectively. You will find that four-
player games are terrific because the action
is fierce and extremety competitive.

Order As AC44X (Warlords) Price £29.95

Pac-Man

For one or two players using joysticks, this
game cartridge contains eight games. Pac-
Man moves around a maze eating the video
wafers. Four ghosts chase him and try to eat
him up. However, located in the maze are
four power pills, which when eaten by Pac-
Man ailow him to eat the ghosts.

Ingames 1, 2, 7 and 8 Pac-Man moves slowly

whilst in the remainder, he is fast-moving. in
games 1 and 5 the ghosts move at jogging
speed, in games 2 and 6 they move at
running speed, in games 3 and 7 at crawling
speed and in games 4 and 8§ at walking
speed. Games 3 and 7 are ideal for children,
whiist game 6 is the most difficuft variation.

Order As ACE8Y (Pac-Man) Price £29.95

| Haunted House

For one player using a joystick controller, this
cartridge contains four different games. In
this exciting game, players must search
through a muiti-storey, haunted mansion
with many, many rooms to find pieces of
long-lost treasure and get out again alive.
There are giant tarantulas, vampire bats and
a ghost to contend with and you need to keep
lighting the match to see the objects you
need. There are three pieces of a magic urn,
a master key to move through doors and a
silver cross to keep monsters at bay. And
watch out for the secret passage, it could
save your fife.

Order As AC69A (Haunted House}
Price £18.95

ATARI VIDEO GAME
COMING SOON

The foilowing titles are due to be reieased
during the life of this magazine. Fuil details
in our next issue.

AC70M From Demons To Diamonds

Price £18.95
AC71N Yar's Revenge Price £29.95
AC72P Berzerk Price £29.95
AC73Q Dafender Price £29.95
AC74R Adventure | Price £24.95
AC75S Adventura |l Price £24.95

AC76H Raiders Of The Lost Ark
Price £29.95

ATARI COMPUTER NEWS (continved from page 58)

Coming Soon

Lastly, a few explanations are necessary. Firstly, where is Jumbo Jet
Lander and Sub-Commander. You may well ask and | only wish | knew.
It appears that both of these products were announced far too early to
yourseives, the press and us and | must apologise for the delay, even
though it's not our fault. The latest news is that both are now in a
ptayable condition and they are still coming down the pipeline. Those of
you who have placed orders will receive your software the minute it is
available.

Where are the Tech User Notes? — a question | have been asking for
several months. |t appears that the Americans are not as inquisitive as
us English types and rarely buy the things. Thus Atari were caught with
their slacks down! However, with the advent of the U.K. Division of Atari

we have negotiated what | feel is an arnicabie solution and { hope you
will agrea. All those people waiting for Tech Notes will now receive De
Re Atari. Although there is some information in the Tech Notes that is
not in De Re Atari, the latter is a far better pubiication to learn from and
offers very good explanations of a player missile graphics, scrolling,
display list interrupts, vertical blank interrupts and the section on
sounds has to be seen to be believed. | hope this arrangement will be
acceptable to the majority of you and anyone who is unhappy at the
prospect of receiving the world's most sought after Atari publication wilk
of course be suitably reimbursed. | am still trying to tocate Tech User
Notes and we will do our best to come up with some news for the next
Quarterly.

ATARI
PRICE CHANGES

We regret that owing to Atari restructuring
their price list after the cover of this
magagzine was printed, some ofthe prices on
the back cover are incorrect.

Hardware
AF02C The £539 price is strictly while
stocks last, then the price will
revert to: £645
AF08) 64K RAM Module £65.00
AF28F Cassette Recorder £50.00
AF36P The £299 price is strictly while
stocks last, then the price will
revert to: £345
AF41U Printer Interface for 400
Price £89.95
AF42Y Printer Interface for 8C0
Price £58.95

Software
YG42V Word Processor
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Price £89.95

YG43W |nvitation To Pregramming 1

Price £15.95
YG44X Conversationai French Price £39.95
YG45Y Conversational German

Price £39.95
YG46A Conversational Spanish

Price £39.95
YG47B Conversational Italian Price £39.95

YG48C Music Composer Price £35.95
YG49D Touch Typing Price £15.95
YGBE1F Graph-it Price £13.95
YGS52G Statistics Price £13.95
YG53H Energy Czar Price £9.95
YG54) Hangman Price £9.95
YGS5K Kingdom Price £9.95
YGS6L States & Capitals Price £5.95
YG57M European Capitals Price £8.95
YGS8N Scram Price £17.50
YG59P Telelink Price £21.50
YG61R Basketball Price £24 .50
YG62S Blackjack Price £9.95
YG63T Chess Price £24.50
¥YG67X Super Breakout Price £24.50
YG68Y Assembler Editor Price £39.95
YG6GA Pilot (Consumer) Price £04.00
YG70M Space Invaders Price £29.95

NEW PROGRAMS FOR
ATARI AVAILABLE
SOON

BQ65V Personal Financial Management
Price £49.00

BQ66W Mortgage & Loan Price £13.95

BQ67X Invitation To Programming 2

Price £22.95
BQG68Y Invitation To Programming 3

Price £22.95
BQ69A Caverns Of Mars Price £24.50
BQ70M Centipede Price £29.85
BQ71N Pac-Man Price £29.95
BQ72P Video Easel Price £24.50
BQ73Q Macro Assembler Price £69.95
BQ74R Microsoft Basic Price £59.95
B(Q75S Pilet (Educator) Price £79.95

More details in our next issue or telephone
our saies office.
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Hew 1o Use
Op Amps

How to Use Op-Amps
by E. A. Parr

This designers guide covering many
operational amplifiers. serves as a
source beok of circuits and a ref
erence book for design catculations.
The book cavers basic circuits, oscil-
lators, audio circuits, fiters, power
supplies and a large selection of
miscellaneous circuits. There is alsg
a short section of constructional
notes and fault finding details.
1982 160 pages. 176 x 110mm.
Hlustrated.
Order As WAZ9G (Book BP88)

Price £2.25

Popular Electronic Circuits Boak 2
by R. A Penfald

A further 73 projects to buitd covering
a wide range of subjects. Chapter
headings are: audio circuds, test gear
circuits, radio circuits, rouse and car
circuits and miscellanaous circuits.
The book is suitabie for those capable
of building projects frarm just a circuit
diagram, aithough a description of
how # works and any testing aor
setting-up information is given.
1982, 160 pages. 180 x 108mm.
llustrated.
Order As WGBET {Book BP98)

Price £2. 25NV

Microcomputers In Amateur Radio
by Joe Kasser, G32C7

The book describes how to use a
computer as an accessory in an
amateur radip station. Interfaces are
deczcribed and programs are shown.
Morse code generation and RTTY
software are shown. The book is of
interest to any amateur radio operator
who wants to tune in to the latest
technigal  innowations,  Arnerican
book
1981 308 pages.
Hlustrated.
Order As WGISD (Book FT1305)
Price £7.45MV

208 x 130mm.

‘the SWL's Manual O
Non-Broadcast Stations
by Harry L. Hefms

From the basics of propagation to
logging and wverification this book
shows you how to pick up non-broad-
cast stations all round the wortd,
Listen to spy stations, standard time
transmissions,  aeronautical  and
space comrmunications bands. An
absoiute wealth of information for
SWL's, Amencan book.
1981 272 pages. 208 x 130mm.
Illustrated
{rder As WG93B (Book FT1235)
Price £9.45NV

Servicing Radio, Hi-Fi and
T¥ Equipment
by Gordon J. King

The book deals with servicing domes-
tic electronic equipment with the
emphasis on speady fault diagnosis.
Semiconductor principles and cir-
cuitry are described and fault diagno-
sis in various types of circuits is
covered. The book contains much
practical advice and is invaluabie to
the service engineer, students and
the hobbyist presented with faulty
equipment.
1982 216 pages. 216 x 138mm.
Nustrated.
Order As WGEIW (Book NB132)
Price £7 95NV

The Big Dummies Guide To British
C8 Radio

Contains the latest information about
FM, AM, SSB, skip and DX ing. The
book covers buying and installing 2
rig and antenna, troubleshooting,
Horme Office regulations, do-it-your-
self antennae and emergency pro-
cadures. Included are new charts,
codes, graphs and reference guides
designed to help you get out.
1981. 160 pages. 216 x 134mm
lustrated.
Order As WGA7F (Book KND35)
Price £3.85NV

How To Build A Lie Detector,
Brain-Wave Monitor & Other
Sacret Parapsychological
Electronic Propects

by Mike and Ruth Wolverton

All of the projects in this unique and
uriusual book were taken from rec ent
scientific research in the fed of
parapsychology. Full instructions are
given, showing how to build a simple
telepathic message receiver and an
inexpensive brain-wave manitor. You
can build biofeedback projects, con-
trol psychokinetic energy, perform
electronic dowsing. In addition Kir-
lean photography is explained and
details are given for building a UFO
detector and communicator. Amen-
can book.
1981. 308 pages. 208 x 130mm.
Hustrated.
Order As WG94C (Book FT1349)
Price £9.45NV

Secrets Of 123 Old-Tims Science
Tricks & Expariments
by Edi Lanners

A unique and fascinating book that
explains and shows you how to
perforrm amazing feats. You wont
need any fancy egquipment; the book
shows you how to set up the experi-
ments and iliusrons using ordinary
household objects. American book.
1981. 192 pages. 208 x 130mm.
Hustrated.
Order As WGI1Y (Book FT1261)
Prica £5.45NV

NEW ITEMS PRICE LIST (continued from page 37)

GAG2S T mer Switch Board Price £3.85
GAG3T Timer Relay PCB Price £1.10
GASAU Turer Front Pancl Prica £3.95
GABEW Steren Revert PCE Price £2.45
GAB7X Soft Distortion PCB Price £1.95
GAS8Y Cusdramn PCB Price £1.1%
GAZ2P Train Common PCB Price £2 50
GA73Q Train Centrol PCB Price £2 20
GA74R Train Recever | FCB Price £1.35
GA7Z5S Train Recewver 2 PFCB Prica £1.35
GA76H MPG Meter Main PCB  Price £2.45

GA77) MFG Meter Display PCB Price £1.75
LWSIF 75 Mostet Amp K1t Price £11.49
LWS26 Wardmaker Kit Price £99 95
LWS3H 56005 Synthesiser Kit Price £599 95

Carriage extra £20.00
LW54) 3800 Synthesser Kit Price £336.75

Carriage extra £20.00

LWSSK Synclock Kit Price £19.75
LWS7M Burgiar Alarm Eit Price £44.95
LWEG8M External Horn Kit Price £29.95
LWS9P Break Contact kit Price £2,53
LW60Q Scectrum Synth Kit Price £167.50

LWSLR Train PSU/Comman KitPrice £27 .50
LW628 Tramn Control Kit Price £6.45
LWE3T Train Recewver 1-MU926 Kit

Price £5.95
LW64U Train Recewver 2-ML926 Kiz

Price £5.95
LWESY Stapwatch Kit Price £34.35
LWE7X MPG Meler Kit Price £44 95

LWEBY Train Recewar 1-ML927 it
Prica £5.85
LWBIA Train Receiver 2 #1527 Kit
Price £5.95
XG03D Combo Amgp Frant Panel Price £3.35
XGOST Matiriee Modutar Organ Kit
Price £399 .45
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XGO6E Burglar Alarm Box Price £12.50
XGO7H Exiernal Horn Box Price £14.50-
XG08J Spectrum Front Parel  Prics £14.95
XGO09K Tiain Conirol Case Price £12.50
XX43W Matinee Demonstranon Cassette

fPrice £1.9%
XX44X Synciok Front Panel Price £1.50
XX46A Spectrum Joystick Panel

Price £2.25

XX378 Tra:n Cuntrot Frant Fanel
Frice £3.75
XYBET Matince Man PCB  Price £50.00*
Y88V Matnee Contact PCB  Price £7.30
XYB0X Spectrum Bus bar Set  Price £2.20
AY2LY Matines Jrgua Kit Prica £299.95
Carriage extra £15.00
XY33B Matinee Cabinet Kit Price £39.50
Carriage extra £20.00

X¥84C Matinee Frant Panei £17.95*
XY95D Malnee Metalwork Wounting Kit

Price £9.50*
KYBEE End Cheeks (set of 4)  Price £6.7%
YRQQE Malinee PSL Bracke!  Price £1.60

YKO5F Matinee Pot Mountng Bracket

Price 79p
YL26D Guitar Tuner Front Pane! Price £1,10
¥Q72P Magnum Mode Change PCB

Price £1.65
RESISTORS
FX&87U Therrustor KR152CW Price 73p
FEMICONDUCTARS
QRSS5K 634852 Price £4.95
QRESEL 254715 Price 45p
QR578 NL92E Price £2.45
QRS8N MLe27 Price £2.45
QR59P 28C1152 Prico 45p
GYOBJ 740320 Price £5.95

QYOSK LM3I1IN 8-pin Price 62p
QY10L NES70 Pricet4 28
Q¥ilM 2SCI547E Price 38p
QYI2N Z3A1085E Price 34p
QY140 UARLTCL Price £2.50
QYI1SR 2716/M2 Prica £10.50
SPEAKERS
QY1IP Pezo Transgucer 27mm Pnon 30p
QY165 Rubber Disk 27mm c# Sp
XGD2ZC Loudspeaker 12in 30W TC30

Price £19.75
XG149Q Electranic Siren Price £19.95
SWITCHES
BH58N Co-ax Switch 80239  Price £6.99
BH53P Co-ax Switch PL259 Price £6.9%
FHE6T Reset Spring Price 3p
HB&0Q Latchbracket 5-Way Price 27p
HOQB3E Foot Mcroswitch Price £3.25
HYZ26D Latchbracket 16 Way Price 72p
HY27€ Reset Bar 15 Way Price 35p
HY28F Latchbracket 9-Way Price 39p
HY2SG Reset Bar & Way Price 16p
HY34M Click Key Black Price 24p
XX45Y Switchpat 1 pole 12 way  Price 85p
YK26D Pedal Switch Box Price £5.95
TEST GEAR
YKD18 RF Frequency Meter  Price £69.95

TOOLS
RKZ0W Punch for Quick:lit Meters
Price £5.65

YKZ7E Chassis Puach Set Price £13.45

WQUND COMPONENTS
YHD2C Transformer 24 32-0-32¥

Price £13.45
YKO3D Matnee Transformer  Pries £13,75
¥YKOZH Transfarmer 4A 32 0-32V

Price £22 25

YK08) Torodal 20VA 0 6_0-6Y Price £6.80
YKQG9K Toro.dal 30VA -5, 09V Price £6.80
YKLOL Torondal 30VA 0-12, 0-12Y Price £6.80
YELLM Toroided 30¥A 0.15, 0-ESY

Prica £6.80
YKIZN Torodal 30VA O-18, O 18V

Price £6.80
YX13P Tcrodal 50¥A 0-6 C-6Y Frice £7.46
YK140 Torodal S0VA 0.9, 0 9V Price £7.46
YKISR Toroidal SCYA 0 12, 0-12¥

Price £7 46
YK165 Teroidal 50¥A 0-15, O 15V
rica £7 46
YK17T Toroidal BOVA 0-18, O- 18V
Price £8.35
YKIBU Toraidal BOVA .22 D-22V
Price £8.35
YKI9¥ Torordal 80Ya 0-30 0-30V
Price £8.35
YK20W Torodal 120VA 0.30, 0-30V
Price £9.57
YK21X Toraidal 160¥A 0-35. I 35Y
Price £12.28
¥K22¥ Toroidal 300VA 035, 0-35v
Price £16.41
YK23A Torordal SOCVA Q-35, 0-35v
Price £21.22
YK25C E2VA 15V Transformer (PCB mount
ing} Price £7.49
YK28F Transfarmer 12V %A Price £4.25

*These items are 100 large to be sent through.
the ordinary inland mail and they will there-
fore be despatched by camier. Please add
£6.00 towards the cost of carriage to any
order ¢containing ona or more of these items.
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MAPLIN NEWS

MATINEE ORGAN
UPDATE

Foliowing the 2-page section in our last
issue we have now found three more pos-
sible problems. The page numbers refer to
the construction book XH55K.

Page 27/28

24, if you wish the piano to re-tngger when
an additional note is played, connect a 1uf
35V tantalum capacitor with its negative
lead to the negative end of C179 and its
positive lead via a length of wire to the
unused pin 13 of IC44. See Figure 13 & 14.
Page 38

25. If your Matinée does not seem loud
enaugh at fuil volume, change R582 to Min
Res 220k. It is advisable only to make this
change after all the modifications relating to
noise previously described have been made.
26. Some constructors have noticed an
audible click or thump when Wah 1s turned
on for the first time. To eliminate this, add
tworesistors. One, a Min Res 470k should be
connected under the pcb between the , : > = . S—— : .
collector and emitter of TR51. See Figure 15. > Figure 15. Eliminaticn of click on Wah switch
The second, a MinRes 100k, is connected on o (underside).

the top side of the pct at S34, between the
centre and back pins of the left side of
section ‘a’. See Figure 16.

%
£ .
-

)
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Figure 14. Piano re-trigger modification
(M108 end).

QUICK-FIT
METERS

Some of the technical details relat-
ing to these meters inour lastissue
were incorrect. The internal resis-
tance of the following meters is as
shown below:

10mADC 5Q
50mA DC 1.8Q
100mA DC 0.8Q
500mA DC 0.5Q
1A DC 0.32
5ADC 0.2Q

Qur apologies for this error.

Figure 13. Piano re-trigger modification
{tantalum end}.

TELEPHONE/BURGLAR
ALARM CABLE

A high guality cabie complying with British Telecom specifica-
tion CW1293 for use in wiring telephones in customers’
premises. It is also ideal for wiring contacts in burglar alarm
systems. The cable contains four solid tinned annealed copper
conductors each 0.5mm diameter insulated with PVC.
Insulation colours are:

MAPLIN
CATALOGUE
PRICES

OVERSEAS

a-wire : blue

b-wire : orange

c-wire : green

d-wire : brown
Overal! insulation is in cream PVC.
Nominal conductor area : 0.2mm?
Max working voltage : 80V
Max current per core 1 0.25A
Overall diameter :4mm

Sold per metre (max length in one piece: 250m).

Qur current 1981/82 catalogue is available
overseas by post at the following prices:
Europe surface mail £1.68
Europe air mail £2.75
Qutside Europe surface mail £1.68
Qutside Europe air mail
(depending on distance)
£326/£4.23/£4.88
For surface mai! anywhere in the worid you
may send 12 Iinternational Reply Coupons.

Order As XR66W (4-Wire Phone Cable) Price 15p per metre . —
June 1982 Maplin Magazine 61




SPECIAL OFFERS

PACK OF 10 C90
CASSETTE TAPES

A good quality, low noise, high energy cas-
sette tape in a library box. The C90 cassette
gives 45 minutes recording time on each
side. Ircredible value. A pack of ten
cassettes for only £4.95 inciuding VAT.

Order As SP90X (Pack of 10 C90 Tapes)
Price £4.95

— OFFER CLOSES AUGUST 31ST, 1982 —

PROFESSIONAL
PLUGBLOCK

Our gprofessional plugblock described on
page 144 of our current catalogue is offered
until August at this big saving. Usual price
£6.95. Save £2!

Order As SP91Y (Prof Plugblock) Price £4.95
— OFFER CLOSES AUGUST 3187 1982 —

\v
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MAKE YOUR OWN
PCB’s KIT CM100

This superb kit contains everything you need
to make your own pcb's starting from the
artwork printed in the magazine or your own
drawing.

Contents List

Special autopositive film
Photoflocd bulb

Developer part A

Developer part 8

Film fixer

Film clearing solution

3 photographic dishes

Lint-free cloth

2 pairs plastic gloves

Ligutd measure

Liquid crystal thermometer
Cotton wool balls

Retouching pen

Film clips

Universal exposure and assembly frame
Photoresist

Applicator holder and foam strip
Photoresist developer concentrate crystals
6 double-sided circuit boards
Bag of copper etchant

Scouring pad

Solder flux/protective lacquer

2 Imm HSS drilis

Etchant neutratiser

All the above items will be available
separately later so that you can top up
your Kit.

As an introductory offer you can purchase
the kit for £10 off our usual price.

Order As SP92A (CM100 PCB Kit)
Price £59.95

INTEREST FREE CREDIT
FROM MAPLIN  @er=0%

Now you can get 9 months interest freg
credit on any order containing over £120
worth of computer hardware. Here's how it
works.

In our shops:

1. Phone the branch of your choice and give
them your order (must include at least
£120 worth of computer hardware). We
will also have to ask you some personal
financial questions in order to fill up our
credit application form.

2. We will phone you back within 48 hours
to let you know whether your application
has been approved.

3. Any time after this, you may visit the shop
to collect the goods. You must bring with
you some form of identification (e.g.
driving licence, credit card) and sign the
form that we filled in on your behalf. A
deposit of 10% will be required.

4. A further 10% will be payable every
month for a further 9 months equalling
the total cash price for the goods.

By mail-order

1. Send your order to us (which must in-
clude at least £120 worth of computer
hardware) and mark clearly on it “Interest
Free Credit Terms”. Enclose 10% of the
value of the goods with your order.

2. We will send you by return af post, a credit
application form.

3. Complete the form and post it in the
stamped addressed envelope supplied.

4. When approved we immediately des-
patch your goods to you.

5. One month after goods despatched the
first 10% payment becomes due, and
thereafter a further 10% is due monthly
for a further 8 months, equalling the
total cash price for the goods.

Example

A VIC20 computer could be yours for just
£19.99 down and £20 per month for nine
months.

Don’t delay
This incredible offer is only available until
31st August 1982.

MAPLI N RTX DOPPLER U NIT (continued from page 8)

62

DOPPLER MODULE PARTS LIST SN feciory

DL,2 IN&LaB 2o
Regisiors — afl W '5% carbon uniess specified ESDI :AN,::OL(?D oil
R 3.35 : - Ml LED chip
R2 1N (W) TRL2 BC548 2 ot
R3 82k (1%) IR3 80139
=5 © 81k (1%} 1R4 Blioac
gg ;if; RS 80131
RIAT 47CR 2 oft i TAAS0C

2 r - A1
R8.11.19 10k 3oft o SATAIC W
:‘f 3 f;f» X1 Radar modute
212 15 2(2)((: z oft Miscellaneous Boopler FCE
é 1

B15.16 Ih 2 o Veropie 2141 dotf
Rl 2208 '
Rzg 47k Grommaet smal
RY1 470k horiz sud-min preset aﬁm: :gza‘ o A
Capacitors 1 : Countersunk boll S8A Lin 20N
cl10 100nF mindise 2ot Washer £BA 10 olf
g2.12 100uF 10V be electrolytic 2. oM Nut 584 10 ot
cips 1uF 35V tantalum 3ol Hook-up wine “m
Ca78 100n¥ polycarbonate 3of See page 61 for details of MiorcoONBECUNE wire sutabie for burglar slarms.
S 4n7 polycarbonate
cll 10uF 35V po slectrotytc A complete kit is available of all the above items plus an apphication form

for the required licence
Order As LW73Q (RTX3 Doppler Kit) Price £39.95
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CLASSIFIED

MUSICAL FOR SALE

MAPLIN 5600 stereo synthesiser, professionally
buit in teak case with stand, foo! switch and pedal
fuily assembled and tested. Excellent condition,
£600, Paul Hughes, 32 Brookleigh Road, Street,
Somerset.

COSMOS CUSTOM organ with all extras including
large cabinet, sound computer, Werst harp, pianos,_
double transposer, lights, bench etc. Total cost of
kits £2,200. Professionaily built and as new,
£2500. Organ, piann, car considered in part
exchange, Smith, Paignton 553324,

MESS3 FULL scale argan not wired up. All parts to
make a working instrurment. Waorth over £600. Wil
sell for £300. Phone QOrpington (Kent) 30921 after
7 p.m.

3800/5600S BOARDS for sale. PSU (working),
binary encoder {48 notes working), half comipleted
keyboard controller, untested oscillator, 48 key-
board contacts, bus-bars etc. Newman, 3 Harvest
Bank, Hyde Heath, Amersham, Bucks.

YORTEX KEYNOTE 600 rotary tone cabinat (Leslie
type} 60 watt 2-speed. £70 o.n.0. Tel: 01-588 6107
evenings.

MATINEE ORGAN for sale. Fully built ang working,
£450 o0.n.0. M. Nash, 33 Devon Road, Stowupland,
Stowmarket. Phone Stowmarket 5487.
INTERNATIONAL 4600 synthesiser complete,
luned, ali IC"s in sockets. Offers to South Qckendon
853136 after 5 p.m.

ELECTRONIC PIANO — Jen J600 with sustain
pedal, stand and carrying case £200 o.n.o. Tel:
Derby B52776.

3800 SYNTH built and working, digital keyboard
with 128-note sequencer in focking cabinet. £350
0.n.0. 22 x 22 patchboard (4600) with 60 pins £40.
Ready-built modules: 2 ¥CO's, 2 VCA's, 2 VCF's, 1
Trans Gen, 1 Ext I/P, 1 mixer (4600), 1 joystick, all
tor £60 or £420 the lot. Tel: 01-679 7563,
POWERHOUSE RHYTHM unit complete with eight
rhythm tapes and foot contro! pedal, music stand
and carrying case. As new. Offers to Box No 2,
Maplin Mag, PO. Box 3, Rayleigh, Essex SS6 BLR.
DRAWBARS WHITE. Seven ‘old-type’ white draw-
bars unused and in mint ¢ondition. £12. Phone
031-332 8377 after 6 p.im.

OFFER TO READERS constructing organs MES51
and 53 also MESSS autoorgan. Complate MES53 in
wooden shelves with 49-note sloped front key-
boards with contacts and wired, swell and 13-note
pedals, approx. 40 marbled effect keytabs, slider
contrals, reverb, drawbars. Constructed MES55
auto organ on shelf with switch banks, slider
controls, Comptete MESS1 on shelf with Drumsette
rhythm unit, reverh. To be s¢id complate or
separate. MES53 & 55 — around £400. MESS L with
Drumsette — around £75. Also quantity of Dressed
Brazilian Mahogany to build 2 consoles, Can send.
Enquiries Tel: 041.778 2555,

GUITAR ADAPTOR as in E.£. Dec. 81. £3.50 ready
built & complete. See mag for details or send 25p
extra for article. Reply to Dominic Loughlin, 87
Preston Road, Whittle-le-Woods, Chorley, Lancs
PRE 7PG.

COMPUTERS FOR SALE

ZX81 USER-DEFINABLE graphics, create 128 extra
characters (e.g. real 'Space Invaders'). Build it for
under £10. Full construction and software details
only £2. A, Pennell, 14 Sweyn Road, Cliftonville,
Kent.

ZXB1 + 16K RAM Sinclair built + 2 tapes, 3 books as
new £10. Video Genie EG3003 (16K RAM} + 3
books as new £120. Phone (0702) 43211

CESIL INTERPRETOR for 8K or 16K PETS (state
which) — saves programs! Cassette — £2.50.
Listings — £1. s.a.e. 12 x 9 or 30p postage. N.
Stokell, 4 Beachvilte Street, Sunderland. Tyne &
Wear SR4 7NA.

ACORN ATOM. 12K RAM, 12K ROM, PSU, leads,
manual etc. had full service for sale. Excellent
working condition. £240. Tel: Ashford, Kent{0233)
23077,

NEED CHEAP hard copy for your micra? How about
a teletype 32ASR 75 baud printer (10 characters/
sec). Exceflent condition — as new, £55. Basiidon
22254, around 6 p.m. best.

TELETYPE PRINTER mechamsm 20mA 110 baud
— noisy but working, £20. 041.942 2482,

ZX81 + 16K RAM. Sinclairtapes } and 4, ICL tape 5,
book 20 progs, all teads and PSU. £120 o.n.o. Tei
Chelmsford {0245) 321606.

%81 QUARITY software — tape A: 10 1K games on
cassatte £2 50 or listings £3.00 includes: machine

If you would fike to place an advertisementin
this section then here's your chance to tell
Mapiin's 120,000 customers what you want
to buy or seli, absolutely free of charge. We
will pubiish as many advertisements as we
have space for. To give everyone a fair share
of the limited space, we will print 30 words
free of charge. Thereafter the charge is 10p
per word.

Please note that oniy private individuals will
be permitted to advertise. Commercial or
trade advertising is strictly prohibited in the
Maplin Magazine.

Please print all advertisements in bald
capital letters. Box numbers are available at
£1.50 each. Please send your advertisement
with any payment necessary to: Classifieds,
Maplin Mag, PO. Box 3, Rayieigh, Essex
S$S6 8LR.

For the next issue your advertisement must

be in our hands by 7thrJuIy 1982.

code, canyon, asteroids. shuttle, galaxians, basic,
invasion, simon, connection, hangman, defender,
destroyer. S.a.e. for details of tapes B& C. C.W.Q. to
A, Laird, 9 Frankiin Road, Saitcoats, Ayrshire
KA21 5AT.

EPSON MXBOF/T printer. Working order as new. No
defects. Logking for offers in excess of £350. L.
Kirby, Woolhampton Court, Woolhampton, Read-
ing, Berks. Tel: Woclhampton 3399 on Sundays.
ZX81 SINCLAIR-buik, as new, mains adaptor,
leads, manual, original packaging, under guaran-
tee, + games tape (Super Breakout). £50 ¢.n.0. Tel:
01-485 4326 evenings.

ZX81 + 16K RAM with PSU and all leads and
assorted 1K and 16K RAM games tapes. £100. Tel:
Milton Keynes (0908) 613919.

VARIOUS FOR SALE

SONY STEREO microphone, one point electret
condenser type in brushed alurminium case, £25.
Telefunken portable radio four-waveband teak,
£28. Cullman camera tripod, £35. Marshfield
(022124) 574 after 6 p.m.

MAPLIN DISCO uncompleted project, assembied
pcb’s, power supply, power amps and other parts.
Offers around £50. Chris Gilles 041-334 4154 after
5 p.m.

HI-Ft TURNTABLE unit: Thorens TD150/1! AB pius
MC150E cartridge and spare new stylus, £38.
"Ryecroft”, Richards Castle, Ludlow, Shropshire
SY8 4EU.

POCKET SCANNMER 10 channel. Frequency cover-
age 150 180MHz with ten 2m crystals, recharge:
able batteries and charger, as new, £40. Tel
Staffordshire 632600.

MAPLIN DIGITAL thermometer modute with LCD
display, three 1kW sound to light module, £7.50
each. RTVC/ETI TV scund tuner kit, built but no
case, £12.50 o.n.c. Easthourne 31200,
COMPLETE SET of ‘Practicat Electromics’, May
1980 to February 1982 inclusive. Excellent condi-
tion. Phone (OB802) 238.

CLEARING WORKSHOP. Magazines, tools, fois of
new full spec components. Send s.a.e. for listto R.
Hutchinson, 12 Arthur Street, West Kilbride,
Ayrshire KA23 SEN.

ROYAL ENFIELD turbo twin 250cc + "On Two
Wheels"” motorcyciing encyclopaedia. Ring Bristol
792660 after 6 p.m. - Kim.

WANTED

JVC RS-7 RECEIVER. Must beinv.g.c. Cashwailing.
Medway (0834) 70214,

BEGINNER WISHES to break into radio contral. Any
offers of cheap secondhand equipment to J. S.
Drane, 75 Abingdon Road, Bramhall, Stockport
SK7 3EZ.

MAPLIN'S TOP TWENTY BOOKS

1. {1} Atari Basic Learning By Using by
T. E. Rowley (WG55K) (See nota).

2. (2) Z80 IC's Data Sheets (RQ54.))
(Cat. P35).

3. (10) Towers' International Transistor
Selector Update 2 by T. D. Towers
{RR39N) (Cat. P25).

(9) How To Build Your Own Salid-State
Oscilloscope by F. G. Rayer
{XWQ7H) (Cat. P29).

(8) Power Supply Projects by R. A.
Penfold (XW52G) (Cat. P29).

. (16) Electronic Synthesiser Projects by

M. K. Berry (XW68BY) (Cat. P33).

. {15) Remnote Cantrol Projects by Cwen

Bishop (XW39N) (Cat. P29).

. (14) Programming The 6502 by Rodnay
Zaks (XWB0E) (Cat. P35).

(5) Mode! Railway Projects by R. A.
Penfold (WGB0Q)

(See nate).
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10. (3) How To Make Waikie-Talkies by
F. G. Rayer (RF18U) (Cat. P30).

11. {-) Guide To Solar Electricity by
Solarex Corp. {WG85G) (See note).

12. (6) IC555 Projects by E. A. Parr
{LYO4E) (Cat. P27).

13. {(73) The Antenna Construction Hand-
book for Ham, CB and SWL by
Rufus P. Turner (XW99H) (Cat.
P30).

14. (7) CB Projects by R. A. Penfold
{WG73Q) (See note).

15.  (-) Byteing Deeper Into Your ZX81 by
Mark Harrison (WGB3E) {See note).

16. {~) Understanding Your ZX81 ROM by
Dr tan Logan (WG755) (See note).

17. (-) ZX81 Basic Book by Robin Norman
{WG74R) (See note).

18. (4) Adventures With Microelectronics
by Tom Duncan (XW63T) (Cat.
P24).

19. (11) Newnes Radio And Electronics
Engineers' Pocket Book (RLO6G)
(Cat. P24).

20. (13) Programming The Z80 by Rodnay
Zaks (XW72P) (Cat. P36).

Note. For prices see page 37 of this maga-
zine. Full details of books WGH5SK, WGE0Q
and WG730 were published in issue 1 of this
magazine while details of WG85G, WGB3E,
WG75S and WG74R were published in
issue 2.

These are our top twenty best-selling books
based on mail-order and shop sales during
February, March and April 1982. Our own
publications and magazines are not in-
cluded. We stock over 375 different books
relating to electronics and the fuil range is
shown in this magazine and on pages 23 to
37 of our 1981/2 catalogue.
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AMENDMENTS TO CATALOGUE

Piease amend your 1981 catalogue as
‘atlows

Page 17/18

BW46A 47B and 48C are replaced by the
UP1300/W whichis a wideband amp cover-
g the whole UHF band The new amp gives
atypiwcal gain of 13d8 and 3 much improved
notse ligure of typicaliy 2 5dB

BWA49D s replaced by the UP1300/V wiuch
has a typcal pain of 19dB and a 2 5dB noise
higure

BWSOE s replaced by the PU1240 wmich s
wiectricatly the same as the PU 02 butisin
a box hke YQ22Y and has co ax sockets for
both sides of the zenal lead. instead ot screw
terminals. making cennection simpler
Page 20

Telescoprc Aenal (LB10L) now anty 411 long
ang shigntly thicker at base

Page 22

Mains adaptor (YB22Y) ang (XXO9¥ e
now the same item and should be order

1s (XX09KY Trus new adaptor ol ver
300mA max ana may be swichad {
the tollowng «oltages 3V &4 5V 6V 75V 9y

nd 12v OC

Page 47
XY17T and XY18U are now baing supphed in
a smaller size New siz21s 33 x 12in (B35 x
305mm)

Page 70

Ewctrc pump XY74R 1s now supplied
complete with a pressure gauge
Suppressor capacitor HW02C 1s 1uF

Page 83
Stereo headphone [LHESG) 1s now styled
slightiy differently from the nne shownin the

atatogue
Page 104
5A Flug (HLE7M) 1s baxalite and net nylon
Page 107
Touch Dimmer (FQ14Q) 1s 250%W (not 630W)
Page 115
Order coges tor Stotted Nuts are WL43wW
{Coltet Rd Nut fin} and Wid4X (Collet Rd
Nut 10mm)
RX38R Ebomite Rod 15 nowbeing supphed in
nyton
Page 120
The DM 196CD microptione is now supplied
«#thout a jack plug connected to the 5m
‘ead
Page 133

mm light gude (XR36L) now Being sup
plied with black proteciive sheath Overall
o 22mm
Page 137
The spacesound samts are now teng zup
phied in shightty different sizes
Pags 154
BBE7X (3600 VCF
included in the
‘Mounting Brackets
Page 177
The bet-dr ve turntab'e XB25C 8 now being
supplied witnout an on/off switch making
suitable only ‘or use in disco's elc

g 8k noulg be
st under the heading

Page 182

Please note picture of stylus 29 is Incarrect
The sriaftis reunc not sguare The picture of
stylus 31 15 aisa incorrect

Page 184

Musicentre kit C113 (LX03D) 15 suppled
with ane bottte of tluid enly.

Page 186

Cassette Sphcer (YWI0X) 15 now being
supphed with one reel of splicing tape

Page 201

QH55K (MJE2955) 15 now being supplied as

TIP2955 and QHSHL (MJEI055) as TIP3055

Please note ¥cao is now 100V Viro s sow 7V,
{max) 's now 154, ard the pin out 18 now

styte P3

Page 229

In suggestea FSU tor LM383, the top end of

the Std Res 10C0R shouid be connectec tathe
ollecter of Q1 NQT the emitter

Pags 232
The mnouts for the NES71 and TDA34:0
are swapped aver
Page 235
he gelay gen by the TDA1022 is netween

£12us ano 5] 2ms and not as stated In
>

Page 243

tn Parts List C11 s BXi1M price 9p.

Page 245

The IC pin numopers e night hand
drawing under the heading LM3911 are
ncorrect Tre left hand drawing 15 Lorrect

Page 255

[me pin ripmaers on the |C package rawng
rnger thz neading L2060 are inreverse order
They should be i sequence with S at the 19p
ang 1 at the battom

Page 258

QQOAE 5402 UART 15 now being supnlied
codeg COP18S4ACE These twg parts are
identica

Page 266

Small Thermpath (HQGOA) 15 now supplied
1 1Gg tubs

Page 270

Crossover 2-Way (WF02C) 1s now physically
shghtly different, but it s electrically
identical.

Page 276

Dual rocker neor (YR70M) requires & pane
cut-out 29 x 22mm

Page 282

Foclswstck (L884U) s = ed w
2 Smm pug fitted 10 the lean

Page 299

Cnimp tool (FY31J) is un od wilh an

adats: Ima stripper and Crithpers
15 25 4 and 6mm press teraunals

Page 301

Needle hle set {YW63T) now conlains gn
10 fles there 1s one Hat warging anc QM
hand tile. not two of each

Page 319

The alphaneticai prder under nCarres
“Semiconguctor Finder should come afti
‘Self Tappers” and “Standé offs  after
SRBP

CORRIGENDA

The following errors in previous issues have come 0 our
attention since the last issue was published. We offer our
sincere apologies for any inconvenience caused.

InFigure 1, R70, a Min Res 100k should be

shown between the wiperof RV13 andiC12

The pcb legend and Figure 7 are incorrect.

The resistor marked R33 that is next to
R32 should be R31. And the resistor
marked R25 that is next ®o R27 should

issue 1
Page 3

pin 3/C38.
Page 4/5

be R26.
lssue 2
Page 7

On the Common pcb legend. the link next

to R15 has been omitted.

Page 9

In Figure 10b, all the transistors shown,

should be mounted with the metal insert

upwards.
Page 12

in the Common/PSU parts list, R17 should

be a Min Res 100k. This error also occurs
in Figure 2 on page 4.

Page 18

in Figure 2 the battery connections should

be red wire to $5, black wire to pin 2.

Pages 41/44/47

if the external horn ts not foud enough

make RS on the External Horn pcb and RS
on the Main pzb into links.

Page 47

In the Main parts list, R30 should be a Min

Res 100k. This error aiso occurs in Figure 1
on page 39.

price list.

SUBSCRIBE
NOW!

For just £2.40 a year we'll deliver every issue of the
Mapfin Magazine to your door.

We've got dozens of exciting projects and features
coming in the next four issues. And more amazing
special offers like the ones in this issue. Plus,
of course, all our new products and our complete

All this for just £2.40 a year!
(Overseas: surface mail £2.76, airmail £5.88)
Don’t delay — send your cheque or postal order now!!
1SSUE FOUR ON SALE 13th AUGUST 1982

Send this coupon with your cheque/PO to:
Maplin Magazine Subscriptions Dept.,
Maplin Electronic Supplies Ltd.,

P.0. Box 3, Rayleigh, Essex S56 8LR
I enclose £2.40 (plus post overseas) for 1 year’s subscrip-

tion to the Mapilin Magazine.

Customer No. (if known) ...

MPG METER: FURTHER NOTES

One or two constructors have written
to us to ask for further explanation of
the setting-up procedures for this
project. Here, Mike Wharton explains
in more detail.

Introduction

The basis of the MPG meter is to
take two signals, one for fuel flow and
one for speed or distance, and
produce from them a digital disptay of
‘miles per galion', in order to accam-
modate a widevariety of vehicles, the
design includes a varnable scahng
factor. This is calcuiated for a particu-
larvehicle and thenset using links B1
to B8.

Calibration

To ensure that the dispiay gives &
true reading of mpg, it is obviously
important that the scaling factor I1s
correctiy set and the article may not
have made it entirely clear how this is
achieved. The equation for calculat-
ing the factor 'n’ is:—

8.5x3000=n
X xY

The values which need to be known
first are thus X and Y. The value of Xis
the division ratio of IC6, and is set by
making anly one of the links Al to A7,
each having the value shown in the
table.
The vaiue of ‘8 referred to in the
article (p55) would thus be obtained
by connecting Link A4,

The value of 'Y" can be obtained in
one of two ways, either from the

vehicle manufacturers asthe number
of turns of the speedo cable per miie
fravelled, or by using the method
explained in connection with Figure &
of the articte. If the "turns per mile"”
figure is known then an appropriate
value of Y for the formuia 1s:—
Y = {Turns per mile)
12

if the vaiue of 'Y' is to be found
using the meter itself, then Link A of
IC6 I first omitted and Link 81 made
temporarity. This will enabie the
required value of Y" to be faund
according to the method described in
the articte.

To complete the calibration, the
value of X' may be chosen and then
‘n’ calculated. This 15 then set, as
expiained in the article, using Links
B1-B8 (remembering to remove Bl if
it is not needed).

Naturally, changing the chosen
value of ‘X" will not affect the value of
'Y (orly changing the gearbox or
back-axle will dothat!) but will involve
a re-calculation of 'n” and hence a
resetting of Links Bl to BB).

Link Value of X'
Al ]
42 2
A3 4
Ad B
A5 15
46 a2
AT o
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A LOW COST
HIGH-RELIABILITY

TELEPHONE

EXCHANGE \}

for your home, office or factory.

Expandable from 4 extensions up to 32 extensions,
the exchange features electronic switching, very
small size and silent operation. May be used with
standard British Telecomm phones or with cur very
low-cost push-button telephones. Standard 2-wire
connection to telephones. All phones are powered
from the 2-wire line; a mains connection is only
required at the exchange. All the usual tones are
generated: ringing, ring tone, dial tone, busy tone,
unused number tone. Ringing is different from
standard B.T. ring for ease of identification.

No call can be interrupted or overheard by ancther
caller. Up to 8 separate calls can be in progress

at any one time (in full 32-extension system).

oo

MORE ATTACHMENTS FOR OUR
HOME SECURITY SYSTEM

Build our ultrasonic intruder detector. This low-cost
easy to build unit will cover most domestic
rooms with just the one unit. Simple 2
or 4-wire connection to main alarm

ZX81 PROJECTS

More exciting projects for your ZX81.
Two novel projects in our next issue that
allow your ZX81 to do even more for you.

box with monitoring of the cable.
Also in our next issue an infra-red
beam break detector.

FREQUENCY
COUNTER

Range 10Hz to 650MHz with
electronically switched ranges
and high sensitivity input
(approximately 10mV). Mains
operation or 12V DC input.
Complete kit available including
front panel. (Held-over through
lack of space.)

AMPLIFIER REMOTE
CONTROL UNIT

Build this remote control unit
for use with the amplifier described
in this issue. Infra-red control of volume,
bass, treble and balance. Just sit back and
adjust the sound!

MORE MODEL
TRAIN PROJECTS

Part 3 of our model train
controtler shows how to effect
point control and automatic loop
switching. In addition we describe
how to detect when a train is

in a particular section.

PLUS all our regular features and articles.

WATCH OUT FOR OUR NEXT
EXCITING ISSUE — DON’T MISS IT!
ON SALE 13th AUGUST 1982



ftari

3 nses avilat;ié:

Atari 400 with 16K RAM(AF36P) £299
Atari 400 with 32K RAM(AF37S)£395
Atari 800 with 16K RAM (AF02C) £599

Lots ot other hardware: 16K RAM Module {AFOBJ)  t64.00
Cassetlte Recorder {AF28F1  £5500 32K RAM Madule (AF44X} £125 35
Dishk Drive {AFOBG) £345.00 32K Upgrade for 400 (AF45Y]  £75.00
Thermal Printer {AFO4E) £265 00 Floppy Bisk [YX87U) £2.75
Printer Interiace for 400  [AR41U)  £49 05 Le Stick (AC45Y) £24.05
Printer Interface for 800 (AF42V) €49 95 Joystick Controllers (AC37S) £13.95
Intertace Module {AF29G) £13500 For full details ask fo- our hardware leafiet
versawriter {AF43W) £169 00 {XH54J) SAE apprec.ated

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER’s CLUB. An lndependent user's group.
Four issues of the club magazine for only £1.60! Address your subscription to Graham.

Lots of exciting new software titles available soon. Keep in touch with Maplin!
Subscribe now to America’s leading Adari-only magazine — Analog — 6 issues per year for just £9.00. Order as GG24B.

F» - N
THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN
Advaniure Games Page Fhpping -C-16K-1B055K) £8.95 Poker Solitzire C 16K-(BO17T) £10 95
StarWarrar -C-32K - (BO248) £28 95 Page Fligping D 24K [BOSBL) €£10.95 Blackjack C-8k [lYGEZSl £8 95
Pescus At Rigel G- 3288021 £e2.45 Master MemoryMap  -Wallchari - (XH57M)  £4 00 Fasi Gamman -C-BK-(YL33L] £13.95
Invasion Orian -C-32K-(BOZ34) €18 95 Heversi{Othello-type) C 16K (BQ19V} £14.95
Datestonesal fyn -(-32K-{8022Y) £14.95 Businass Programs Gormoko C-16K-1BO1BU| £14 95
GalacticEmpre -C-24K-180140) €14 95 yisical D 32K (YL3GN)£119 95 Hangman -C-BK 1 ¥G54))  £8.95
Hi Res Advaniure 7 2 -D-48K-|BQ25C) £24.95 WordProcessar -D- 32K {YG42v) £85 00 Humiply Jumply & Jack & i -C - 16F - (BU3BA) €19.85
Analog Adventure -0-32K-{BO33L) L24.95 Calculator D 24K-[YG50E) ©16 95 Hickory Dickory Dock -C- 16K -(BOISN] £19 95
Agveniureiang -C-24K-(BOO0A) £14.95 Graph—it G167 (YGBIF) €11 95 British Herltage
Pirates Adventure -C-24K-{80018) £14 95 Stabistics -C-16K-(Y(52G) £11 95 Jig-Saw Puzzies -C-18R-{BIM0T) £12.95
Missian mpossible -C- 24K -{BO02C) £14.95 AT e lche e s European Scene
Voodoo Castle -C- 24K -(BAO3D) £14 95 Siar Raders -E-8K-(YGBEW) €20 95 Jig-Saw Puzzles -C-16K-{BOA1UN £19.85
The Count -C-24K-1BQOAE} £14.85 Asteroids “E-BK-IYGEOO] £20 95 AtanSalan (25Programs)  -C-16K-(B04001 £18 95
Strange Odyssey - ?::K (BQOSF| £14.95 Spacetnvaders E-8K-(YB70M) £24 50 AtanSafan (25Programs)  -0- 16K -(BOSOE) £24 95
Mystery FunHouse -G-23K-{BO06BY T14 95 Rhssnle(;ummand -E-BK-[YJGGMJ) €79 95 Mind Bogglers{3Programs) - (- 16K-(YLIBRY L8 95
I B Super Breakout -E-BK-(YGE7X) £29 95 Music Programs
: oS ot“' , -C-?4k-v(8009K‘) o140 Tam Vrek -C-24K-(YL3GP) €895 Music Composar -E-BK-{YG48C) £32 50
Ferndt Al £k (BOI0L £14.05 Tar Teex, -D-32K-{YL379} €11 95 Movie Themes (use wit
vape islal - 24K 1 i StarTrek 3 5 -C-32K-{BO15R) €14 95 Kusic Composer) -C-I6K-(8034M)  £9.95
Gotden Voyage -C-24K-(BO11M) £14.95 Race!nS C 16K-/BO350) €14 95
Eneray Czar Tepeasvean) - He Sﬁcetr:! %a«l:le( -C-IGV-'B%SPb m;: 9 b 7 b
Kingdorn JC-8K-{Y(55KT £8.95 MOU' 7 Sah;)y Wik (BO ZN] £10 BasicA+ D-48K (8431 €52 50
fountain Shoof 16K - (BO12N) 95 Operaling Systema + -[- 48K - (BO30MH) £52 50
R, o OARbne S
cnversational Frenc -5C - 16K - baske F-Ba 3 Operating System4 ~  -{)-48K- 5
ConversafionalGerman  -5C 16K (YG43Y( £32 50 TankTrap C 16K-(YL34M) £8 05 nsr%nn i %-225-‘(3?%3&{ 52%;05
Comversational Spanish - 5C- 16X (YG4BA1 £32 50 Tank Trap -D-32K- (Y1350} £1185 Pilot -E82C-8K-(YGEIA) £40 50
Conversaficnal ialian -5C- 16K -[¥(id78) £32 30 Home Game Programs Utlfitins
Touch Typing =Rl AR S Scram £ 16/24K - (YGSBN) £12 05 3D SuperQraphics D 48K (BQZEF) £29.93
EEIES&C‘ED'[z'{" 4 -C-24x (YG56L) £8 95 Thunder Island -C-16K-{B0373) £10 68 3D Super Graphics C-4BK-(B029G) £29 95
Uggef“l ounings -C-16K-(YG57M) 8 95 Rotating Till C 16K (BO4BL) £14 95 ArariWarld {Graphics} D 4BK-{BUZTE) £43 35
Ll S+ 16K-{ Lunar Lanzer C Bk (BD1GS] £1095 AssEmD'ereditorn E 8K-(YGEBY} £34.50
Learn Programming Jumbo el ander C 10K [BO46A) £29 95 Assembier C 16K-{YLIZK] £16.95
InvitahionioPragramnung  -€- BK-(YGA3W) £11 95 Submanne Commander -G-16K-(BO47B] £24 50 6402 Dizassemaler -C-BK-(Y130H) €865
Baswsof Animation C-32K (BUD7M) £0 95 Sunday Golf -C-16K-{BD13P) £10 95 6502 Disassemtiler D-BK-{¥L31J] €11.95
Basicsof Anmatian -D- 32K -1BO5AN) £10 95 Darls -C-16K-{B042vy €19 95 Characier Generator -C-1EK-IYL27E)  FU 97
Player MissileGraphcs -C 16K (BO5YP; £1895 Toutnament Fool -C-16K-{BO4AY) £1995 (Character Gereralor -0-16K-1YL28F) £12 50
Player Whssie Graohics D-24K - (BO6DQ) €19 95 Snaoker & Billiards -C 1BK BO44X) €19 95 Telelink. £- BK {¥GHO7) 114 95
Displa; Lists C 16K {BOS1F) £9.95 Chess E-8K-{YGBIT) £20 55
Display Lists -0 245 (BOS26) £10 95 Micrachess C-16K-(YL4OT| €15 95 Key C = Cassetie, D~ Disk. b= Cartnage
Honz/ Vertr 215¢rel -C 16K (BO53H; £8.95 Checker King -C-16K-(YL41Y) £1595 2C = 2 Cassettes e1c 8K 16K efc shows
Honz/Verical Scrolt D 24K (BOS4H £10 95 Cribbage & Domsnoes -C- 16K - {BO43W) 14 95 MImMmUm memary fequirement
Send sae now for our new software leatiet with details of all the above programs. Order As XH52G — Issue 2.
NEW TITLES THIS MONTH — Arcade Games: K-RAZY SHOOT OUT—E-—-16K—(BQ6E3T) £29.95.
GHOST HUNTER—C—16K—(BQ64U) £24.50.

Demo?’strahons ai our
3 ops NOWw
15&99;219 ;l’:;zéng Atari's in actipn al
Ham
Tel: 1. 748 D?%rsm“h =
or at 284 } ondgn Road,
Westcliff.on. Sea, Ess

Tel: (0702) 554005

Maplin Electronic Supplies Ltd
P.O. Box 3, Rayleigh, Essex.
Tel: Southend (0702)
552911/554155.

Note: Orcer cades shown in brackets Prices include VAT and Postags and Pagring



