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OUR ZX81 FULL SIZE, FULL TRAVEL 
KEYBOARD MAKES GRAPHICS, 
FUNCTION AND SHIFT LOCK 
SINGLE-KEY OPERATIONS FOR 
LESS THAN £20! 

RADAR DOPPLER INTRUDER DETECTOR 
Detection range adjustable from 2m to over 20m 

MORE MODEL RAILWAY PROJECTS 
Remote control and computer interface for 
our master Controller 

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 OR  ? 
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 built-in hanger, 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! Law-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 — 
Multi-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 XAO1B (Maplin Magazine Volume I No 1) Price 60pIVV 

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

Digital Multi-Train Controller. Our superb digital 
train controller can control up to 14 
locomotives individually on the same track. 
Any four loco's can be controlled 
simultaneously. The unit has automatic short-
circuit protection and because it uses digital 
control a DC supply is present all the time for 
carnage 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 one of 
four modes: standard, sequential, split and ra fly. Complete construction details. 

Home Security System. Full construction details of our new home security system 
offering a high degree of protection for domestic or commercial premises coupled 
with excellent long-term reliability. The unit's features are: six independent 
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. 

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. 

Issue 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 
solar cells and lots more. 

All this for just 60p. Order As XAO2C (Maplin Magazine Volume 1 No 2). Price 60pNV 
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INTEREST FREE 
CREDIT ON COMPUTER 
HARDWARE 
In this issue we're pleased to announce 
details of an exciting new scheme. lf 
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 to run the scheme until 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've received 
for this magazine. Though I must 
apologise for disappointing you by 
having to hold over promised articles. 
Last time we didn't have space for the 
sequencer, so we've now published this 
as a leaflet (see page 5) and this time 
with much regret, we have to hold over 
the frequency counter, even though we 
are certain it will be very popular. Its 
unique digital switching system makes 
it unbelievably simple to use. 
Finally, a plea to please 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 quarter. So if you can 
think of ways we could improve our 
service then please do write. Even if we 
don't publish your letter, 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 launch with issue 5. The 
Maplin Magazine is always original and 
up-to-date. Don't miss it — send your 
subscription now! 
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FULL-SIZE 
KEYBOARD 
FOR ZX81 
MICRO-
COMPUTER 

by Dave Goodman 
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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! 

Support systems for the Sinclair 
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, 
unlike  the ZX81'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 tothat of a typewriter and thus 
entry speed is far higher and much 
more reliable. 
On the ZX81's touch-keyboard, to 

select a graphic symbol — first the 
"shift" key must be operated and held 
and then the "graphics" key operated, 
then the "shift" key held and the actual 
graphic symbol required pressed. On 
this keyboard simply 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 return to 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 cursor 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 automatically for normal entry. 
2 

Finally, this keyboard has a "shift 
lock" 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. Relief from neck-
ache was one often cited advantage! 
Users described how with the touch-
keyboard one looks down to the left or 
right to 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 

Si .1  515 .1;  S29 =J 
S2 . 2  516.1- S30.K 
S3 = 3  517 = Y S31 .L 
S4 =4  518. U  532 =New Line 
55 . 5  S19 . I  S33 .Shifit Leek 
56 =6  520 = 0  534 =Shill 
57 = 7  521 .P  S35.Z 
58 = 8  S22 =Form  536 = X 
Ss =9  S23 .- A  S37.0 
S10 =0  S24 = S  S38 -v 
Sll =Gres 2 S25 =0  S39 =El 
512.0  526 = F  540"N 
S13-.W  S27 =G  S41 =hi 
514.6  S28 =H  $42 = • 

S43/44=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 keyboard, operators rarefy 
needed to move at all. 
Children who used it, found they 

could perform complicated operations 
easily — often they could not do the 
same thing on the touch-keyboard at 
all! 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 unfamiliar with 
the colour code, a chart is printed in the 
resistor section of our catalogue or you 
can use the Colour Wheel (XL05F). 
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 
pcb. 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 easily broken. 
Fit the four little disc ceramic capaci-
tors and then the axial electrolytic. 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 twotransistors so 
that their 'D' shaped package aligns 
with the 'D' shape printed on the pcb. 
Push them down to about 0.5 to lcm 
(141n) from the pcb surface. 
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Igure I.  Component overlay of electronics section of pcb. 
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Figure 3. Pin-outs of components. 
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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 on 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 pcb and 
re-solder if necessary. 
Check the pcb for solder splashes, 

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 solder the two LED's 
either externally 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 carefully adjusted. See 
Figure 3 for details of lead connections 
to the LED's. Finally fit and solder the 
two sockets to the edge of the pcb. 
Fit the white plastic caps to the 

keyswitches noting that two-position 
caps must be fitted in the r̀ubout, 
'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 Table 1. Then turn the transparent 
covers over 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-
lated 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 ZX81 case 
immediately above the '9' and '0' keys 
on the touch-keyboard. Then remove 
the five-way cable (from the touch-
keyboard to the socket on the ZX81's 
pcb) from the socket. With reference to 
Figure 6 plug the new 7-way cable in so 
that the black stripe on the cable cor-
responds with pin I of SK1 on the 
Keyboard pcb and KED4 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 D(81 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 to the 
3.5mm jack plug as shown in Figure 5 
and connect the screen at the other end 
through the hole (from above) on the 
pcb marked 'OV' and solder under the 
pcb. Connect a mu ltimeter switched to 
10mA DC range or thereabouts with the 
positive lead connected to the untermi-
nated centre lead of the cable and the 
negative lead to the track on the pcb 
4 

SWITCHES 
S438.44 

CAP 

Figure 4. Fitting of 3-way key cap. 

immediately beneath the hole marked 

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. LED1 
should flash on and then off and the 
meter should then read less than lmA. 
If the meter reads negative or greater 
than lmA 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 pcb by passing the 
bare end through the hole in the pcb 
marked ‘+V' from above and soldering it 
underneath. Switch on again and test 
that the keyboard functions correctly. 
If the wrong characters are printed 

you have probably got the flexible 
cables plugged in the wrong way. Don't 
worry, this can't do any damage. Unplug 
the 7-way cable in the ZX81, turn it over 
and plug it in again. If it still 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 

Screen 
Solder 

Figure 5. Wiring of 3.5min jack plug. e 

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 
SI I, the 'graphics 2' key is con-

nected to a buffer/inverter ICI f which 
together with !CIA acts as a mono-
stable. Operating Sil causes the out-
put of IC1 f to go low which in turn 
causes the output of IC1 d to go high, 
holding the input of ICIf high for the 
period set by Cl, 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 LED1. C2 dis-
charges through R3 which delays the 
output from ICla from changing state. 
When it does change over 'Cie operates 
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 IC3d are released. 
S22, the 'function' key is connected 

to IC1 b. When operated, IC3b 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 

Figure 6. Interwiring. 
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MAPLIN AT THE DAILY MAIL 
IDEAL HOME EXHIBITION 

BREADBOARD 1982 

MA KIN NEWS 

The "Daily Mail" Ideal Home Exhibition that was at Earls Court 
Exhibition Centre during March attracted over 3/4 million 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 sale. Several thousand leaflets 
describing our new burglar alarm were taken by interested visitors. 

DIGITAL MULTIMETER 

Last year's Breadboard exhibition was not 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 Maptin 
will 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 well, 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 to include this: project -in the 'magaz-
ine. Therefore weAre making it availableon a 
leaflet which is available now. 
Order. As Xf159P (Sequencer Leaflet) No charge 

The complete kit will also be available shortly. 
Order As LW66Vi(Sequencer K it) Price £125 

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: 31/2 digit LCD with auto-zero and autoipolarity. 
Operating temperature: 0°C to 50°C 
Storage temperature: -35°C to 65°C, battery removed 
Low battery indicator: "LO BAT" appears on display during last 20C/cii of 
battery life 
Weight including battery: 400g 
Size: 170 x 89 x 38mm. 
Calibration adjustment: 3 readings per second. 
Accuracies are ±.(%, of reading + no. of digits). 

DC Voltage 
Ranges: 200mV, 2V, 20V, 200V, 1000V 
Resolution: 100uV on 200mV range 
Accuracy: 0.5% + 1 digit 
Input impedance: IWO 
Normal mode rejection:  -60d13 at 50Hz 
Common mode rejection: > 100dB at DC and 50Hz 
Response time: <1 second 
Overload protection: -63rnA fuse 

DC Current 
Ranges: 200uA, 2mA, 20mA, 200mA, 2A 
Resolution: 100nA on 200uA range 
Accuracy: 1% + 1 digit on 200uA, 2mA and 20ÉnA ranges, 2% + 2 digits 
on 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: 100uV on 200mV range 
Accuracy: 45Hz to 400Hz 1% + 5 digits 

Conversion type: Average sensing, calibrated to read RMS of sine wave 
Input impedance: 10M O <100p 
Overload protection- 63mA fuse 
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AC Current 
Ranges: 200uA, 2mA, 20rriA. 200mA. 2A 
Resolution: 100nA on 200uA raege 
Accuracy: 45Hz to 400Hz 
3% + 5 digits on 200uA range 
2% + 5 digits on 2mA range 
3% + 2 digits on other ranges 
Burden voltage: 250mV max at full scale 700mV on 2A range fL.11 scale 
Response time: <2 seconds 
Overload protection: A pair of fast switching, high current silicon diodes 
and a 2A fuse 

Resistance 
Ranges: 20011 2k 12, 20kO, 200k St, 2M O. 20MO 
Resolution: 0.112 on 2001-2 range 
Accuracy: 0.5% + 1 digit on 200n range. 0.5% + 2 digits on 2k to 2M 
ranges, 2% + 1 digit on 20M range 
Open circuit voltage: Selectable -- high <2.8V, low <0.54V 
Overload protection: 63mA fuse 

In addition to the various overload protection devices des-
cribed above, the meter has transient protection on all 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 
protectea against overvoltage. 
The meter is supplied with a pair of test probes and a circuit 
diagram. 

Order As YK32K (Multinteter D0601) Price £39.95 
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RADAR DOPPLER INTRUDER DETECTOR 

THE MAKIN 
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 

The Maplin RTX3 movement detec-
tor utilises a specially manufac-
tured  microwave  transceiver 

module, the CL8960. The module is 
assembled and preset to transmit at the 
required legal frequency of 10.687GHz 
±12 MHz (10,687,000,000Hz) with a 
peak transmission power of 10mW. 
The extremely small wavelength 

(2.8cm) makes a very sensitive move-
ment detector with coverage of quite a 
large 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-

+12V 

1 
• 

1113 
80139 

tor which could switch up to 15V at 1A, 
but does not latch. Normally 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 later in this issue. 

Circuit Description 
The heart of the system is the 

CL8960 radar module which consists of 
two tuned cavities or waveguides and a 
separate antenna which when fixed to 
the module gives a gain of around 5dB. 
One waveguide contains a Gunn diode 

01,2 1N4148 
3 • 1N4001 
(C1 , "11.430C 
102 , uA741C 

103 . L.F353 

1114 
RC109C 

R6 

4 M7 

102 

PIN 4 
C3 
luF Et 

R7 
47011 

RB 

10k. 
119 

21(2 • RIO 

r 470k 

 I 
05 4n7F 4.3y 5 

RIB 
22011 

RC2 

+ 06 

!uF 

10k 

+7V 

1008F 

1112 

C7 sin 

220k 

1113 
220k 

which produces X-band microwave 
energy. This diode requires an ex-
tremely precise and stable power 
supply which should be 7V ±100mV at 
160mA. This is derived from the 12V 
power supply by iCi, a precision 
voltage reference IC and two 1% 
resistors R3 and R4 that monitor the 7V 
rail. The current is supplied by TR3, an 
emitter follower driven by TR', Cl 
decouples any hf component in the 
power supply. 
The other waveguide contains a 

mixer diode which acts as a receiver. 
There is a small hole between the two 
waveguides so that some of the trans-
mitted signai passes directly to the 

'7R/5 
1k 
R17 

47011 

TR5 
BD131 

RIB 
10k 

+ C12 

p— O ird 
100uF 

02  --. R20 
7k 

Figure 1. Circuit diagram of Doppler unit. 

6 Mapfin Magazine June 1982 



receiver. The reflected signals from the 
environment are at exactly the same 
frequency as the transmittec signal as 
one would expect. However, if an object 
moves within the sensitive area, the 
reflected frequency changes slightly 
due to the Doppler effect (see box). 
Even a small movement at 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 will 

interfere with the transmitted fre-
quency 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 (600 M, 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 frequencies 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 lamps. The com-
bined filtering in rC2 and IC3b elimi-
nates this possibility. 
IC3a is a variable gain amplifier 

which is preset by RV1 to allow you to 
adjust the overall receiver sensitivity so 
that areas from 2m to 20m can be 
covered reasonably accurately. C11 
and 12 and D1 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 3 to 4 
seconds as set by R20. 
Pins 7 and 8 will normally be left 

unconnected, but if the unit is not being 
used with our control interface then 
these two pins can be wired to an 
external switching system and an exter-
nal power supply not exceeding 15V at 
lA must be used. See Figure 5. 

Construction 
Insert the links and the 8 pins on the 

pcb, 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 1/2in bolt 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 plate of 

June 1982 M ein Magazine 

to 
uA741  90131 
LF353  90139 

MA PL  

8CC554488 BC1G9C TL430C 

C6 J 2/...-..v L  I 

cc cc z 

ix r 

Figure 2. Component overlay of Doppler unit. 

CL 8950 

THE DOPPLER EFFECT 
in 1 ,-12 an. Austrian physicist, Christian 

:)opplE  discovered that the velocity of a 
sound source can change the frequency cf 
that sound as perceived by an outside 
observer. For example if a car sounding its 
horn rapidly approaches an observer,' the 
observer will note that as the tar passes him 
the frequency of .the horn drops. Although 
this is sound radiation, the same • effect 
occurs with electro-magnetic radiator-, 
The reason for this is that for sound or 

electro-magnetic radiation, the speed of 
propagation (in the same medium) does not 
change. For electromagnetic radiation this 
speed is about .300 rri!li,:n metres per 
second and generally d  as 'c'.. This 
speed remains the same legardless of the 
velocity of the source of the caddu on relative 
to the observer. 

Thus if a stationary source radiates for 
one second, the wave train produced will be 
300 million metres long. Now imagine that 
the source moves away from the observer 
during  second when the radiation is 
.ere,Llec. The leading edge of the wave train 
will be 300 million metres from where the 
source was when the radiation started, but 
the end of the wave train will be where the 
source is at the end of the second. 

So the length of  wave train is now 300 
million.metres plus the distance travelled by 
the source in that second. Since the 
transmitted frequency did not change. there 
must still be the same number of waves in 
this longer wave train as in the first one: If the 
observer now "listens" to this radiation for 
precisely one second; he will of course re-
ceive 300 million metres worth of both wave 
trains, The first wave train will.contain all the 
waves transmitted, but the second wave 
train will not contain all the waves trans 
mitted (because as we've seen there is 
actually more than 300 million metres worth 
of them). If 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 longer then the frequency is lower. 
In fact the observer would never know 

(unless he had other 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 longer time. 
If the source had moved towar ,,rIre 

observer during the transmission .period, 
then the wave train would be shorter, the 
..favelength -,:-orter and the trequercy 
igher. 

the box using two 6BA bolts, Now fix the 
CL8960 to this and tighten up. The 
CL8960 is supplied with two back-to-
back diodes and a capacitor connected 
across the mixer diode for protection. 
These components roust 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 6 or to 
the hole marked 'A' in Figure 3. Connect 
the two wires between the pcb and the 
CL8960 as shown in Figure 2. 
The 12V supply wires can now be 

connected; the positive to pin 1 and the 
negative to the CL8960 as shown in 
Figure 4. Make absolutely certain that 
you have connected the supply the right 
way round. Temporarily disconnect the 
wire from pin 3 on the pcb and connect 

a voltmeter between that pin and the 
chassis (OV). Connect the power supply. 
The voltmeter should read within ±1% 
of 7V, but many lower cost multi meters 
have far less accuracy than TL430C 
and in fact if your multimeter reads 
within 1/2V of 7V then it is very unlikely 
that there is a fault 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 ideally 

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 
paper, card or polystyrene and must be 
positioned not less than 2.5crn (1 in) 
from the front of the box. 
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DOPPLER RTX3 

35 

Dims in mrn 
Note  Hole A is proyesionat posiDon 

of LED. 
If this is not practical. LED 
may toe placed in any other 
suitable position. 

In 

15 

WOW 0 5 

87,5 

11,5  4 HofeS 0 3,5 
CSunk foe 6BA Screws 

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 built from our kit 
and our construction details must 
be followed implicitly. 

ii. The equipment roust be clearly and 
permanently  marked  "MAPLIN 
RTX3" and the kit includes the 
adhesive label required. 

in. The equipment must only be used 
indoors. 

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

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, 
London SE1 SUA. 
(Telephone 01-275 3058). 

The application form must state that 
the equipment to be licensed is the 
MAPLIN RTX3 intruder detector 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 
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DOPPLER MODULE 

by Dave Goodman 

This unit provides a power supply 
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 pcb. 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 would be 
indicated. Alternatively if that facility is 
not required then simply connect the 
relays in series as shown in Figure la 
and connect 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 aretrickle-charged all 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 last after mains fails. 
The current drain from the battery 

for each radar module is 170mA. Thus 
with  12  fully  charged  'C'  cells 
(1800mAh types), four modules would 

run for about three hours and a single 
module for about 12 hours. Alterna-
tively, a single module would 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 
alarm is not triggered, when mains 
returns, the radar units, in taking a few 
seconds to settle, will trigger the alarm. 
So it is a considerable advantage to 
have standby batteries and avoid this 
kind of false triggering. 

1 UNIT 

Channel/PSU PCB 

22ky 

Burglar  Alarm 
Main PCB 

4 UNITS  

2 UNITS  

Channel/PSU PCB 

11' 19 

Extra 
Channel 
PCB 

22k0 

eel 113  

El 
17' 

This unit could be used with any 
alarm system, but note that the relay 
contact does not latch. The maximum 
contact rating is IA 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 C 1 
producing about 24V off-load. TR1 
forms a constant current charger for 
the standby battery with the current set 
to 6mA by R2. t/ocie D3 is reverse 

3 UNITS 

22k 

11' s9 11'  9 

161718 

FIG la 
1 to 4 Doppler Controllers 
wired to a Single Channel 
on the Maplin Burglar 
Alarm. 

Channel/PSU PCB 

17' j.. 1 

22k 

Extra channel PCB's 

11. p99 

22k 

22k  22k 

FL . 
11" 9  l• 9 

22k 

22k 

22k 

22k 

FIG lb. 
1 to 4 Doppler Controllers 
wired to individual 
Channels on the Maplin 
Burglar Alarm. 

Figure 1. 
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DOPPLER INTERFACE UNIT 

Terminal 
Connector 

Red 

Yel  

Rlu 

Grey 

Dl- 4-1N4001 
135.13ZY88C5V1 
REG 1. u4751412UC 

DI 

OV 

LED2 

el 
BC212L 

7 

o 

Battery 

+24V 

10 0 

Figure 2. Circuit diagram of Channel/PSU PCB. 

biased when mains and batteries are 
present, but when mains fails it be-
comes forward biased and the +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 lights and causes a tiny 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 Doppler 
module is on. 
The advantage of this system is that 

only two wires are required and the 
wires themselves are constantly moni-
tored. The alarm will fire if the wires are 
cut or short-circuited. 
The extra channel pcb's as shown in 

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 solder the 
17 Veropins arid the disc capacitor C3, 
then Cl, C2 and TRI to 4 taking care 
with the orientation. 
Relay RLA will only fit one way round, 

but be careful not to force the termi-
nals, 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 
parallel with the pcb as shown in 
Figure 5. 

24V{ 

CiV 
o 

op_ 

1Nc 

D1  •1N4001 
D2 • B2Y88C5V1 
REG 1 uA78‘11211C 

7R3 
BC548 

hic 16 

No 17 

15 

 o 

TFia 
BC212L 

C3 
100nF 

LED 1  Channel 
\ 1r, Indicator 

RIO 
15R 

o 

Bolt the 3-way connector block to 
the pcb using two 6BA 1/2in bolts and 
nuts, then bolt the fuseholder to the pcb 
using a 6BA 'Ain bolt and nut. LED1 and 
LED2 can now be connected as shown 
in Figure 4. These can be mounted 
directly to the 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 

ALA 

AS  IM C2 
1k5  100nF 

LED 1 
‘1,41% Channel 

indicator 

I No lb 

  e 

BC212L 

90 

o 

u A78 h112LIC 

in 
common 
out 

Figure 3. Circuit diagram of Extra Channel PCB. 

A8 
1511 
70 +12V  •‘›- 

80 

All viewed 
from beeper 
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Figure 4.  Track layout and overlay of pcb'S. 

a 
LED2 

Ti/REO 

T1 GREY 

D •aLU 
YEL 

1110FiN 

Ti ORN 

(rd +12V 

9 4 

See Fi.31 To Doppler 
MCLCIjie 

o 

woo° 

a 

Ply 1 

Pin 2 

Fini 

Extra 
Channel 
PCB 

LEDI 1\s 
EXTRA CHANNEL 

PCB 
GAB2D 
155.2 
MAPLIN 

'm 1  Pin g 

Pin1D mree 0 

Channel 
PSU 
PCB 

NIAPLIN  CD 
Il. 

0 .1011 1'. 

CHANNEL/ PSU PCB 
GABIC 
ISS. 3 

111 

Fini 
Extra 
Channel 
PCB 

e LEDI 
6 

o 

s r 

P.C.B.  Nut 

Washer 

9 1i r 
w e e e-- Reg u lat o r 

Solder  j  T he rmpalh 
re /Z  

re "-uurt Mica 

Washer 
L.ase: 

Completed extra channel pcb. 
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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 pcb'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 on the left-hand 
one is adjacent to pin 2 on the right-
hand one. 
Fix the boards using four 1/2in 

spacers and four 6BA 1/2in nuts, bolts 
and washers. With reference to Figure 
5, bolt the regulator to the metal box 
using the mounting kit smeared with 
silicone grease e.g. Thermpath (not 
supplied in kit) and a 6BA Vain bolt, nut 

CHANNEL/PSU PARTS LIST 
Resistors — all '4W 54- carbon unies specified 

1k5 
R2 
RS,,? 
R4,6 
R5 
R9,10: 
RVI 

Capacitors 
CI 
02 
C3 

Semiconductors 
01.2.3,4 
05 
LED1,2 
TRI.2,4 
TR3 
REG I 

220R 
41t7 
21(2 
27k 
15RI(7W wirewound) 
2k2 .horizontal subrnin preset 

4700uF. 25V axial etectrotytie 
1.000uF 16V axial electrolytic 
1GOnF disc ceramic 

1N400I 
B7Y88C5V1 
LED red 
802121 
BC548 
tiA78M1200 

EXTRA CHANNEL PARTS LIST 
Resistors — all 1W 5% carbon unless specified 
RIB  4k7 
R2,4 
R3 
R5 
R7,8 
RV1 

Capacitors 
CI 
C2 

Semiconductors 
D 1 
02 
LED1 
TR1,3 

2k2 
27k 
1k5 
15R (7W wirewound) 
2k2 horizontal sub-min preset 

1000uf 16V axial electrolytic 
100nF disc ceramic 

1N4001 
SZY88C5V1 
LED red 
B021 21. 

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 will be 
a sufficient heatsink for the regulator. 
When choosing a box, remember to 

leave room for the standby batteries. 
These can be fitted using our battery 
holders e.g. for 'C' cells use three 
HF95D or H F96E and for 'AA' cells use 
two HQ01B 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 
fol lows: 
Channel/PSU  Extra Channel 

PCB  PCB 
pin 9  to  pin 2 
pin 10  to  pin 1 

The extra channel pcb can then be 
extended on again as follows: 
1st or 2nd 

Extra Channel 
PCB 
pin 3 
pin 4 

Setting-up 
Switch the mains on and measure 

the voltage between pin 13 and 14 on 
the channel/psu pcb 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 should be on pins 13 (and 

2nd or 3rd 
Extra Channel 

PCB 
to  pin 2 
to  pin 1 

2 off  ,MIK5) 
ovt22oR) 

2 cif(  (M41(7) 
2 off  tVl2K2) 

iM27g) 
2 off  (L15R) 

(WR561 

(1596E) 
(f(382DI 
(8X0 3D) 

4 off  (Q1.73Q 
(Q1-0711) 

2 off  (WL27E) 
3 oil  (Q1360Q) 

2 Cf 
2 ott 

2 off 

2 off 

é,()B73Q) 
(Q129G) 

(M4K7) 
(M2t(2) 
e271() 
(f411)(51 
fL15R) 

(WR56i4 

(F082D) 
(13X03D) 

(Ql730) 
(914071-O 
(W(-27E) 
(QB60Q) 

eotis 
Ti 
RLA • 
FS1 

7). The pin numbers in brackets are for 
the extra channel pcb. 
If all is well, connect a Doppler 

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 module 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 relay released. Con-
nect a 2k to 3k resistor across pins 
13(7) and 14(8) with the Doppler 
module still 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. • 

Toroidal 15V .3OVA 
Lltra min relay SPOT 
20mm A/5 fuse 2A 
Chassis fusetioider 20mm 
Mounting kit (P) plas 
Channel/PSU - pot) 
Terminal block (3-way) 
Veropin 2141 
. Bolt 6BA 
Bolt 6BA 
Spacer 6BA sin 
Washer 6BA 
Nut 6BA 
Strapping wire 24swg 
M̀ains cable 
"Therrnpath 

if1(11M) 
YX94C) 

(WR2OW) 
(RX49Ell) 
(VVR23A:i 
(GA81C) 

Part et  04018) 
17 off  .(F1.21X) 
2 off  BF-1)5F) 
6 oil  (BFO6G) 
4 off  (FW34".") 
5 oft  (BF22 t) 
8 off  (BFIRLI) 
Im  (BLIbrX; 
as required (XF2018) 
as required (HQOGA) 

A complete kit of parts containing all the above +terris except those 
marked  s available 
Order As LW74R (Radar Channet/PSU Module) Price £13.95 

TR2 
REG 1 

80548 
uA78M12UC 

Miscellaneous 
RLA  Ultra min rii  --PDT 

Mc, .ib'  PI Plas 
Ex  min  o 
Veri  2:A1 
Bolt 6BA 
Bolt 6BA iin 
Spacer 6BA 
Washer 6BA 
Nut 6BA 
"Thermpath 

• (QB73(?) 
(Q1_29G) 

(YX94C) 
(WR23A) 
(GA82D) 

9 off  (FL21X) 
(3F05F) 

4 off  (BFO6G) 
4 oft  (FW34M) 
5 off  (8F 22V) 
5 off  (BF1SLI) 
as required  (1-1Q00A) 

A complete kit of parts containing all the above parts except that 
marked ' is available. 
Order As LW75S (Radar Extra Channel Module) Price £4.50 
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THE VIC 20 
COLOUR COMPUTER 
by Chris Barlow 

C
ommodore, the manufacturers of the 
VIC20 are already a well known name 
in the micro-computer world. Their 

PET micro-computer has sold more than 
50,000 units in the UK, mostly to schools 
and businesses. Its popularity in schools is 
probably due to Commodore's excellent 
programming language 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 been included in the VIC, but because a 
monitor is not included, the price is much 
lower. 
The VIC20 is a full-fledged computerand 

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 a 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 to get to know the VIC20 is to 

take a quick tour of the keyboard. The 
keyboard contains upper and lower case 
keys, numbers and symbols, just like a 
typewriter keyboard. In addition, there are 
special editing keys, and the famous "PET 
GRAPHICS" character 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 hold 
down the SHIFT key and type the key with the 
graphic you want. To get the graphics on the 
left side, hold down the "COMMODORE" key 
(the little flag). In this way, you can type 
uppercase 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 COMMODORE keys to-
gether. This lets you use the VIC like an 
ordinary typewriter, with full upper and lower 
case letters, plusall the graphics on the LEFT 
side of the keys. These are the graphics 
which are most suited forcharts, 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 255 
different combinations of screen and border 
colours, including 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 special 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 uppercase 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 

10 PRINT "n".X= 7680 Z--,-.0:\/.17POKE 
37154, 127 

20 FOR C  38400 TO 38960: POKE C, 6: 
NEXT C 

30A = PEEK (37151) : POKE X, 224 
40 IF A e 122 THEN X = X-22: V e V-1: 
WV  1 THEN X = X+22 : V+1 

50IF A = 118 THEN X = X+22 . V e V+£ 
IF V 23 THEN X = X-22 V e V-1 

601F A = 110 THEN X e X-1  Z = Z-1 : 
IF Z 0 THEN X e X+1, Z = Z+1 

701F PEEK (37152) = 119 THEN X -e X+1. 
Z Z+1 : 
IF Z 21 THEN X X-1 Z Z-1 

80 GOTO 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 — This is 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 just turned it on... with the benefit 
that any programs you had in the memory 
are retained and can be listed or run from the 
start. 
Cursor Keys — Ability to move the screen 

cursor up and down and sideways by hitting 
single keys is a powerful feature of the VIC. 
Being able 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 mysterious 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 functions. 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 only memory) that stores the 
BASIC, the alpha-numeric characters and 
the graphics characters, input and output 
routines and the operating system 'Kernel'. 
The total amount 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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V1C20 COMPUTER 

Colour Demonstration Program 

10 PRINT ":1" POKE 36879. 8 
20 FOR D = 7680 10 8185 POKE D, 224: 
NEXT D 

30 C = INT (RND(1)x506) + 38400 
40 A = INT (RND(1)x8): IF A 1 THEN 40 
50 POKE C, A: 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 added up to 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. 

Address 
37151 
value 

106 or 74 rf 'fire on 

Address 
37151 
va lue 

110 or 78 if 'fire on 

Address 
37151 
value 

102 or 70 rf 'fire' on 

The sseeccoonndd  important chip in the VIC is 
the one from which the name of the com-
puter is derived. This chip, a 6561, isa video 
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 also generates the 
video sync., luminance and colour infor-
mation needed by a standard UK television 
to provide a full colour picture. 
To produce programmable colour cha-

racters, VIC accesses three areas of memory 
— 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 
control to write your own character set in 

Address 
37151 
value 

122 or 90 if 'fire- on 

Address 
37151 
value 

118 or 86 if 'fire' on 

Fire 
Button 
only -On" 
address 
37151 
value 
94 

Address 
37152 
value 

247 or 119 if 'fire on 

The VIC 20 Joystick_ 

14 

RAM, remembering of course that a com-
plete set will take up 4K in the memory. 
Most computer games use re-defined 

characters to create t he 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 also be used though to make musical 
notes or the characters for foreign languages 
or scientific symbols etc. 
The video screen is stored in RAM 

locations 7680 forthe top left-hand corner of 
the screen to 8186 for the bottom right-hand 
corner. The position of this RAM will move if 
more RAM is added to the VIC20. If there is 
more than 8K of RAM then the addresses 
change to 4096 to 4602. 
Similarly the colour addresses for the 

screen display start at address 38400 forthe 
top left-hand corner and go to 38906 for the 
bottom right-hand corner. The values stored 
in these addresses set the colour 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 pane!, 
remember to change the addresses if you 
have more than 8K of RAM. 
The VIC chip has many more functions, 

but we have quickly covered here some of 
the more useful ones. 

The VIC20 Joystick 

The VIC20 has provision fora 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 VIC20. 
These joystick position values are stored in 
addresses 37151 and 37152 as shown in the 
diagram. 
The value 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 Ioystick is central and therefore no 
switch is closed then the value 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 value 
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 
paner. 

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 capability, 
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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 length 
64 ASCII character set, upper and lower 

case alphabetics plus numerics. 
Full PET-type graphics character set 

generated directly from the keyboard. 
High resolution graphics capa bility 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 (other 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 AF4-8C (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 AF490 (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 5'4 
inch floppy disks and about 170K bytes of 
storage is available. 
Order As AF50E (VIC20 Disk Drive) 

Price £396.00 
Add-on RAM Cartridges 
Any one of these add-on cartridges will plug 
directly into the VIC20 console. However, if a 
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 
keep the RAM connected when running 

games, then you will need the Memory 
Expansion Board described below. The add-
on RAM is available 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 
o to 1023 Working storage RAM (1K) 

1024 to 4095 Expansion RAM (3K)  • 
4096 tci.7679 User RAM (3.5K) 
7680 to 8191 Screen RAM (0.5K) 
8192 to 16383 Expansion.RAM/ROM (8K) 
16384 to 24575 ExPans icin.RA WROM (8K) 
.24576 to 32767•EXplinsion RAM/ROM (EIX) 
32768 to, 36863 Character ROM (4K) 
36864 to 37135 VIC address (0.27K) 
.37136.kt-37887 I/O 1 (0.73K) 
37888 to 38911 ColOur RAM (1K) 
38912 to 39935 1/0 2 (1K) 
39936 to 40959 1/0 3 (1K) . 
409601.e.49151 Expansion ROM (8K) 
49152 to 57343 BASIC ROM (8K) 
•57344.to 65535 Kernel ROM (8K) 

Memory Expansion Board 

This board plugs directly into the VIC20 
console 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 (WC Memory Expansion) 

Price £125.95 

Joysticks and Paddles 
A pair of paddles or one joystick may be 

connected directly to the VIC20 console. (An 
expander will be available soon to allow two 
joysticks to be connected, however all the 
programs available at the moment that use 
joysticks, require 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 
AC45Y (Le Stick)  Price £24.95 
AC3OH (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 a machine 
code monitor. 
Order As AC54J (Super Expander) 

Price £34.95 

AC55K (Programmers Aid) 
Price £34.95 

AC56L (Machine Code Monitor) 
Price £34.95 

Introduction to BASIC 
Two program cassettes with documen-

tation to help you learn BASIC on the VIC. 
Order As AC57M (Intro to BASIC Part 1) 

Price £14.95 
AC58N (Intro To BASIC Part 2) 

Price £14.95 

Game Programs 
The following game programs are avail-

able on cartridge except for Blitz which is on 
cassette. 
Order As AC59P (VIC Avenger Game) 

Price £19.95 
AC60Q (VIC Star Battle Game) 

Price £19.95 
AC61R (WC Super Slot Game) 

Price £19.95 
AC62S (WC Jelly Monsters Game) 

Price £19.95 
AC63T (VIC Alien Game) 

Price £19.95 
AC6411 (VIC Super Lander Game) 

Price £19.95 
AC65V (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 help you 
really get to know the VIC computer. 
Order As WA31.3 (Learn Programming On 

The WC)  Price £2.50NV 
WA32K (VIC Revealed) 

Price £11.50NV 
WA331. (VIC Programmers Refer-
ence Guide)  Price £16.50NV 

The Future 
In our next issue we shall be giving more 

details about the VIC software. Lots more 
software will become available .ater this 
year. Game programs to he released include 
Sargon II, Chess, Pinball, Cosmic Jailbreak, 
Omega Race and Gorf. Adventure programs 
coming soon include Adventure Land, Trea-
sure Island, Mission Impossible, Voodoo 
Castle and The Count. Business programs to 
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 0-level and 
CSE revision. 

NEW ITEMS USED IN PROJECTS IN THIS MAGAZINE 
GA65V 
GA71N 
GA78K 
GA81C 
GA82D 
GA83E 
GA84F 
GA85G 
GA86T 
GA87U 
GA88V 
GA89W 
LW66W 
LW71N 
LW72P 
LW73Q 
LW74R 
LW75S 

Sequencer PSU PCB 
Stereo Amp PCB 
Stereo Amp Switchboard 
Channel/PSU PCB 
Extra Channel PCB 
ZX81 Keyboard PCB 
Remote Data Latch PCB 
Data Encoder PCB 
Data Decoder PCB 
Infra-red Transmitter PCB 
Infra-red Receiver PCB 
27MHz Transmitter PCB 
Sequencer Kit 
Stereo Amp Kit 
ZX81 Keyboard Kit 
RTX3 Doppler Kit 
Channel/PSU Kit 
Extra Channel Kit 

Price £1.35 
Price £4.60 
Price 55p 
Price £1.85 
Price £1.35 
Price £2.95 
Price £2.10 
Price £2.49 
Pri ce £2.45 
Price £1.25 
Price £1.25 
Price £1.50 
Price £125.00, 
Price £49.95 
Price £19.95 
Price £39.95 
Price £13.95 
Price £4.50 

QY17T 
RK25C 
RK26D 
RK27E 
RK28F 
RK29G 
RK3OH 
RK31J 
RK32K 
XH58N 
XG15R 
XG16S 
XG17T 
YQ56L 
YQ57M 
YQ58N 
YQ59P 

2716/M3 
Stereo Amp Heatsink 
Axial 4700uF 40V 
Adaptor L 
RA Flexiconnector 5-way 
RA Elexiconnector 8-way 
Elexicable 7-way 
Flexicable 10-way 
Sequencer Key Print 
ZX81 Key Print 
Stereo Amp Chassis 
Stereo Amp Woodwork 
7X81 Keyboard Case 
Sequencer PCB 
Sequencer Display PCB 
Sequencer Keyboard PCB 
Sequencer Interface PCB 

Price £14.95 
Price £1.25 
Price £1.40 
Price 60p 
Price 20p 
Price 25p 
Price 54p 
Price 65p 
Price 65p 
Price 25p 
Price £5.95 
Price £6.25 
Price £4.95 
Price £4.75 
Price £1.65 
Price £2.35 
Price £2.10 
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REMOTE 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 

• 

The second in this series of articles 
on model railway projects des-
cribes the addition of remote 

control facilities to the train controller 
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 controller 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 
pulses to be sent to the 6 common lines 
depending on the direction and train to 
be controlled. The length of this group 
of pulses determines the speed of the 
train; thus with no pulses the train is 
stationary and with a full ten pulses per 
group, the train is at maximum speed. 

In tthhee  local mode, the number of 
pulses in the group is set by selecting 
one of the ten outputs from the 4017 
decade counter (JC1) 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 

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 controlled by simply gating the 
TS pulses fed to the appropriate line 

Figure 1. Block schematic showing tilt options. 
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Interior view of controller with Data Latch board fitted. 

02   
e 33  
c oe 

E oe  
.128 oe  
ev Oi  y 

102.101 
41,414 

10102 
FIN 15 

51  8 

TS 1212O  or 4 ° 

EX
T
 
D
A
T
A
 
I 
IE 

v0  
wo1  

,•81i)6  
0 105 

04 

131-25 Iti414 
1C1  401/11E 
1°2r 400IUBE 
D101'1114148 
IC1C1• 4024 BE 
IC 102.4015.19E 

11 

15  1 

IC 102 
PINS 2.4  8 

Figure 2b. Component layout of Control board. 
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Figure 2a. Circuit diagram of complete Control board. 
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under control of the fifth bit of external 
data. 

Remote Data 
Latch Board 
The data for each of the four control 

boards is stored by one of the four 
latches (ICI. 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 
decoded by !C5 and the diodes D2 to D9 
allowing the TS pulse to clock only the 
required latch. 
The eighth bit of the control word 

may be used for any function required, 
but we have shown it connected to the 
power reset circuit. This requires an 
output only 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 
the speed and direction of the train 
selected by that board to be controlled. 
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Figure 3a. Circuit diagram of Latch board. 

• 

Figure 3b. Component layout of latch board. 
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The information 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 bit is at' 1' or'0'. A short pulse is sent 
for 0 and a longer pulse for 1, but a 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 1C1 (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 counter (1C2) which serves 
two functions, The first is to select each 
one of the eight gates (IC3 and 1C4) in 
their correct sequence and at the last 
two counts, send the sync pulse. The 
second function of 1C2 is to provide 
sequential pulses to the speed control 
in decimal form at the same time as the 
binary counter (IC7) is counting up in 
binary. 
When the decimal count reaches 

the selected speed, the binary data is 
clocked into the latch (106). The data 
held in this latch is sent at the appro-
priate time during the serial word's 
transmission. A simple diode encoder 
turns the information from the control-
ler selector into the required two bits to 
be transmitted. Sync pulses and inter-
word gaps are inserted by the gates 
(1C8) and the output is fed to the emitter 
follower (TR1). 
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Figure 4b. Component layout of Encoder board. 
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Data Decoder board. 

Data Encoder 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 
system must check that the data 
received is correct and reject false 
signals caused by interference. This is 
done by comparing the data received in 

+9V    

22K 

xl 
M C1 
Ma47nF 

R2 
10K 

ovC)  

Ll 

15uH 

TRI 
BC 109C 

R3 
150R 

BC109C 
ESX20 

C3 
27pF 

C2 
10pF 

R4 
2K2 

figure fia. Circuit diagram of 27MHz transmitter. 
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one word with the data received in the 
next word and clocking this data into 
the output latch only if both words are 
the same. 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 

TR2 
BSX20 

-1 

R5 
22R 

C4 
4711F 

L2 

TR3 
13C212L 

3 0 ANTENNA 

--C-

L31 

E 

38T 

4 DATA 
I N 

C6 
1.147nF 

then squared and inverted by the 
Schmitt trigger (1C IA). At this paint, the 
signal should be the same as that 
leaving the remote encoder. 
The signal is now split into three 

paths. The first is 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 
1C3 after it has completed its scan of the 
addressable latches. This binary coun-
ter is stepped by every positive transi-
tion of the input signal 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 can take is via Cl. This produces 
a test pulse, a fixed time after each 
clocking pulse is received and this is 
used to enable the selected one of the 
two addressable latches which are also 
being fed with incoming data. If the 
input is high at the time of the test 
pulse, a 'I.' is clocked into the addressed 
latch and if the input is low, a 'O' is 
clocked into the latch. 
Each of the two latches is selected 

alternatively every frame and they are 
controlled by dividing the sync pulse 
rate by two in IC2 and using this to 
inhibit one or other of the latches. At the 
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 1C7) and 
when both latches contain the same 
data they allow a pulse to clock the data 
into the two 4-bit output latches (1C8 
and IC9). 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-held remote unit to 
the decoder located at the train control-
ler. The simplest is to use a 2-wire cable 
which may be connected say, ta several 
sockets located around the layout, to 
enable the remote unit to be plugged in 
wherever required. 
The second method is by way of a 

27M4-1z radio link and the third via an 
infra-red link. 

L2 

12 3'4 Turns 

,irst 

C.(  A 

Hefroove varnish from wire 
ends and solder under PC. fl 

re Note:- Hole -0- should be 
soldered on both sides ol PC B. 

T. Start at 
Finish ut C. 

2.Star! at 6 
Finish at F 

Push winctinus clown su they 
are close wound .5 near to 

11, base, then coat with adhesive 
to secure in position. 

L3 

41,2 Turns 

38 3'4 Turns 

Figure 6b. Coll winding details for 27MHz transmitter. 
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27MHz Radio 
Data Link 
Transmitter 
The transmitter is a low-powered 

27MHz crystal-controlled 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 oscillator 
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 
signal 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 contrai purposes. 
Due to the relatively short range re-
quired for this application, the rf 
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 controlled 
at 455kFiz below the incoming ri fre-
quency and fed to the mixer where it 
meets the incoming signal from the 
aerial tuned circuit Ll. The 455kHz 
intermediate frequency is amplified 
and fed to the detector (D1) via two 
tuned circuits (IFT1 and I FT2). The 
signal at the output of the detector is 
fed via C16 to the data decoder and its 
DC level is used for controlling 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 model control. Since the radio link 
described here meets all 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 
more. 

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 1/2A 
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 30kliz 
modulated pulses are amplified by TR1 
and TR2. D1 and D2 form a detector 
and provide a signal relative to the 
modulation. This signal is amplified by 
TR3 and any 30kHz is filtered out by its 
feedback circuit. This signal now feeds 
TR4 which forms an inverter and output 
stage. 
22 

Figure 6c. Component layout of 27MHz transmitter board. 

27MHz Transmitter board. 
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Construction 
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Cg 

ealOOP 
Ca n 

Construct all boards referring to the 
board legend and the appropriate parts 
list, leaving the insertion of the 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 remotely. 

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 

Figure 7a. Circuit diagram of 27MHz receiver. 
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10 ng 
33CR 

ICI  15  1-0 

116 
33k 

 4 - 0 TVSuPPly 
2 

3 

C17 
in 47u F 

0 / P 

CV Supply 

the box. 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 hole is 
provided for component leads on the 
earth plane side. Insert and glue the two 
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Figure 7b. Component layout of 27fAtiz receiver board. 

27MHz Receiver board. 

formers for 12 and L3 into the board 
and wind the coils using 28swg 
enamelled copper wire referring to 
Figure 6B. 
Start the windings at points A and 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 45cm 
long connected to pins. 

27MHz Receiver 
Board 
Ensure correct positioningof the two 

if. transformers IFT1 and IFT2, and 
also the two chokes L2 and L3. The 
positive end of DI is the end with the 
band. Note that R1 and C3 are not used 
in this application and are replaced 
with a link as shown in Figure 78. 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 Li referring to Figure 

7D using 28swg enamelled copper 
wire. A length of tinned copper wire 
about 1.5cm long should be soldered to 
each end of R4 to form TP1 and TP2. 
The aerial is made from a length of 
June 1982 Maplin 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 will 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 will improve 
the range. Nevertheless, a range of 
about 6 metres can be expected with no 
additions with the transmitter pointing 
directly at the receiver diodes. The 
receiver must be mounted in a metal 
box with the box connected to OV, other-
wise the very sensitive circuit will pick 
up radio interference. 

Setting-up 27MHz 
Transmitter & Receiver 
Transmitter 
Construct the rf monitor as shown in 

Figure 8a and connect to a suitable 

Solder EarItt 

Link in poSrt 
8hOwn II is 

advisable lo 

Sleeve L ink 

to vevent a 

Short CirculL View Bre traCe of 

27 MHz Ftecenrer 

Figure 7c. Addition of earth link to 27fAhlz 
receiver board. 
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Push wiridInqs dawn sa they 
are close vexind & roar to 
base, tred coat with adheseee 
tid secure in ciesdibn. 

Rerecree varnish from wee 

er.ds acid solder under PC B. 

Figure 7d.  Coil winding details for 27MHz 
receiver. 
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Figure 8a. RF monitor for transmitter alignment. 
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on lowest 
DC Range 
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Figure 811  Meter connections for receiver 
alignment 
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Figure 9a.  Circuit diagram of Infra-red transmitter. 
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 F D1  — 
11.4414E1 

NE555 

TR2 
BC461 

02-5 inc.  TEL 38 
Cl = NE555 

Infra-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 until 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 held 
in a position as near as possible to that 
in which 't will be used during the 
setting up of L3 to obtain maximum 
output under working conditions. 

Receiver 
Connect the receiver to the train 

controller and connect a suitable meter 
to TP1 and TP2 (Figure 8b) on the re-
ceiver board. Temporarily short out the 
transmit push button on the hand-held 
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 falls and then 
adjust LI, Ti and T2 in turn for 
24 
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Figure 9b.  Component layout of Infra-red transmitter board. 
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TRAIN REMOTE CONTROL 
maximum reading. Keep moving the 
hand-held unit further away and retun-
ing the receiver until 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 controlled 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. 

This process can be repeated until all 
four control 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 should 

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 will 
be described in our next issue. If the 
binary word required to control the 
system is converted into decimal form, 
programming  is accomplished  as 
fol lows. 
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. Zero is 
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 reset or all stop' may be 

accomplished by using the number 
128. Note that as each train is con-
trolled, the last data sent for that train is 
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 inertia 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 
required speed and back to zero to be 
varied. By using the input ports, the 
train controller can be made to control 
the speed of the train dependent on its 
position on the layout. Future articles 
will describe suitable detectors and 
interfacing for this and computer con-
trol of signals and points. 

PARTS LIST OF ADDITIONS TO CONTROL  27MHz DATA RECEIVER PARTS LIST (8) 
BOARD FOR REMOTE CONTROL OR 
COMPUTER CONTROL (1) 
Resistors — all V,W 5% carbon 
RICil to 104  100k 
R105  4k7 

Semiconductors 
0101 
1C101 
IC102 

Miscellaneous 
5101 

1N4148 
40248E 
40638E 

Sub-min toggle 2iPole 
Veropm 2141 

Note. Links 'A' and -8' must be removed from pcb 

DATA LATCH PARTS LIST (2) 
Resistors — all  w 5% carbon 
R1,9 to 12  10k 
R2 to 8  22k 
R13  100k 

Capacitors 
Cl 
C2 

Semiconductors 
Di to 9 
TRI 
ICI to 4 
fC5 

Miscellaneous 
SKI 
SH2 

luF 100V pc electrolytic 
10uF 35V pc electrolytic 

IN4148 
8C548 
401748E 
401068E 

DIN socket 5-Pin A 
DIN socket 5 pin B 
Remote data latch pcb 
Veropin 2141 

4 off 

5 att 

(M100K) 
(M4K7) 

(Q180B) 
(QX13P) 
(QW411,1) 

(.F1-104C) 
(F12 IX) 

5 off  (MIOK) 
7 Of  (M22k) 

(M1OOK) 

9 oft 

34 off 

( F018) 
FF04E) 

(QUI308) 
(QB73 Q) 
(QW730) 
(QW64U) 

(HH34M) 
(HI-135Q) 
(GA84F) 
tFt 2IX) 

Resistors — all I.')W 54; carbon 
RI 
R2 
R3 
R4 
R5 
R6 
R7 

Capacitors 
CI 
C2 
C3 
C4,9 
05,6 
C7,8,12,I5 
CIO 
CI I 
C13,14 
C16 
017 

Semiconductors 
D1 

Miscellaneous 
11 

Not used 
150R 
1k5 
10k 
330R 
33k 
56k 

22pF ceramic 
12pF ceramic 
Not used 
10uF 16V tantalum 
I nF ceramic 
100nF disc ceramic 
47pF ceramic 
100uF 10V pc electroivtic 
I nF rnyiar 
la 35V tantalum 
47uF 10V tantalum 

DA91 
TE3A651 

Former 351 
Dust core type 6 
Enamelled copper 
Choke 33uF1 
Choke 
YRCS 1109? 
YHC811100 
Crystal 
Crystal socket 
Bolt 8E3A Iiin. 
Nut 88A 
Washer 88A 
27MHz receiver pcb 

re 28swg 

2 off 
2 off 
4 off 

2 off 

2 off 
2 off 
2 off 

(M1.50R) 
(M1X5) 
(M10K) 
(M330R) 
(M33K) 
(M56K) 

(WX ti8C) 
(WX45Y) 

(WW68Y) 
(WX68Y) 
(BX03D) 
(WX52G) 
(FFIOL) 
(WW15R) 
(WW60Q) 
(WW755) 

(QI-172P) 
(8135Q) 

(L817T) 
(11342V) 
(8139N) 
(WH38R) 
(WH47E) 
(1-IX42V) 
(HX43W) 

'see transmitter) 
(HX60Q) 
(8F08.1) 
18FI9V) 
(8F23A) 
(YQ04E) 
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DATA DECODER PARTS LIST (3)  INFRA-RED TRANSMITTER PARTS LIST (5) 
Resistors — all 14W 5% carbon 
RI,7,8,10,13. 
18,19  100k 

112,11.12,17  10k 
83.15  1M 
R4,5  47k 
86  820k 
R9  330K 
814 220k 
RI6  8208 

Capacitors 
C1,2.4,5 
C3.9 
C6.8 11 
C7 
CIO 

Semiconductors 
DI to 21 
LED1 
TRI 
ICI 
1C2 
1C3 
1C4,5 
IC6,7 
1C8,9 

Miscellaneous 
PLI 
Pt..2 

1.5nF polycarbonate 
1nF polycarbonate 
100nF polycarbonate 
I uF 35V tantalum 
10uF 35V pc electrolytic 

IN4148 
Red LED 
BC 548 
401069E 
40138E 
40248E 
40995E 
40778E 
40428E 

DIN plug 5-pin A 
DIN plug 5-pin B 
Data decoder pcb 
Veropin 2141 

• 7 off  (MIOOK) 
4 off  (MIOK) 
2 off  (M1M) 
2 off  (M47K) 

(M820K) 
(M330k) 
(M220f() 
(M820R) 

4 off 
2 off 
3 off 

(WW23A) 
(WW22Y) 
(WW4IU) 
(WW60Q) 
(FF04E) 

21 off  (Q030B) 
(WL27E) 
(01373Q) 
(QW64Ue 
(QX07H) 
(QXI3P) 

2 oft  (QW57M) 
2 off  (QW478) 
2 off  (QX I9V) 

(HH27E) 
(HH28F) 
(GA86T) 

20 off  (FL21X) 

DATA ENCODER PARTS LIST (4) 
Resistors — all YON 5% carbon unless specified 
R1.6.7,8,9,11.15 100k 
82  680k 
R3  220k 
R4,5* 
81012 
813 
814 
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F 84.5* 

Capacitors 
Cl 
C2 
C3 
C4,5 

Semiconductors 
DI to 17 

1 
2 

IC3,4,8 
IC5 
106 
IC? 

- iscellaneous 
1  Rotary switch 3 pole 4 way 

Switchpot 1 pole 12 way 
3  Sub-men toggle 'A' 

•  Push switch 
S5  Press switch 

Knob K78 (for SI) 
Knob K7C (for S2) 
Battery clip 
PP3 battery 
Data encoder pcb 
Veropin 2141 

*If this is to be used with the 27MHz data link then make R5 a Min Res I k 
evert if you are using IR or wired links as web. 

To make the function shown below, you will require all the parts shown 
in the parts list indicated. 

Computer interface : 1, 2. 
Wired remote control : 1, 2, 3, 4. 
Infra-red remote control : 1, 2, 3. 4, 5, 6. 
Radio remote control : 1, 2, 3, 4, 7, 8. 

Note that parts list 1 will be required for each control board that you 
wish to modify. 

As there are so many possible different combinations of these parts, 
,t is nof possible to offer kits. 

10k 
100k (SW) 
220k (SW) 
470k 

I.5nF polycarbonate 
4.7nF polycarbonate 
10uF 25V axial electrolytic 
I rf ceramic 

1N4148 
BC548 
NE555 
40I7BE 
408113E 
407213E 
40429E 
40248E 

7 off  (M1OOK) 
(fv1680K) 
(M220K) 

2 off  (M10K) 
2 off  (U100K) 

(U220K) 
(M470K) 

(WW23A) 
(WW260) 
(FE122Y) 

2 off  (WX68Y) 

17 off  (Q1808) 
(Q873Q) 
(QH66W) 
(QX09K) 

3 off  (QW48C) 
(QX27E) 
(Q)1 I 9V) 
(QX13P) 

(FH44X) 
(XX45Y) 
(FHOOA) 
(FH59P) 
(FI-191V) 
(YX02C) 
(YX03D) 
(HF28F) 

(GA85G) 
10 off  (FL2IX) 

Resistors — all )IAV 5% carbon 
R1  22k  (M22K) 
82  2k7  (M2K7) 
83  27OR  (M270R) 
R4  10k  (MICK) 

Capacitors 
CI 
C2 
C3 

Semiconductors 
DI 
02 to 5 
TRI 
TR2 
ICI 

Miscellaneous 

1200pF  polystyrene 
luF 63V axial electrolytic 
100uF 10V axial electrolytic 

1N4148 
11138 
BC2121. 
BC461 
NE555 

Infra-red transmitter pcb 
Veropin 2141 

(BX57M) 
(FBI 2N) 
(FB48C) 

(Q1808) 
'4 off  (YH70M) 

(Q13-50Q) 
(Q872P) 
(QH66W) 

(GA87U) 
4 off  (FL2IX) 

INFRA-RED RECEIVER PARTS LIST (6) 

Resistors — all 14W 5% carbon 
81,4.8  4M7 
R2.9 
R3 
R5,7.10.12 
R6 
811,13 

Capacitors 
C1.3 
C2 
C4 
C5 
C6 
C7 
C8 

Semiconductors 
01,2 
03 (04 if reciCt) 
181,2 
183.4 

Miscellaneous 

4k7 
2208 
10k 
220k 
47k 

10uF 35V pc electrolytic 
1000pF ceramic 
220pF ceramic 
2200pF polycarbonate 
27pF ceramic 
2.2uF 63V axial electrolytic 
100nF 35V tantalum 

1fi44148 
T1L100 
13C109C 
BC548 

1nfra-red receiver pcb 
Veropin 2141 

3 off 
2 off 

4 off 

2 off 

(M4M7) 
(M41(7) 
(M220R) 
(enoK) 
(10220K) 
(M471) 

2 off  (FF04E) 
(WX68Y) 
(WX60Q) 
(WW248) 
(WX490) 
(FBI 58) 
(WW54.1) 

2 oft 

2 off 
2 off 

(QL80B) 
(YH7IN) 
(08331) 
(Q873Q) 

(GA88V) 
3 off  (F121X) 

27MHz DATA TRANSMITTER PARTS LIST (7) 
Resistors — all '.11W 5% carbon 
RI  22k 
82  10k 
83  15OR 
84  2k2 
R5  228 

Capacitors 
C1,4,6 
C2 
C3 
C5 . 
C7 

47nF disc ceramic 
10pF ceramic 
27pF ceramic 
33pF ceramic 
18pF ceramic 

Semiconductors 
TRI BC109C 
182  BSX20 
TR3  BC212L 

(M22K) 
(M101) 
(M150R) 
(M2K2) 
(M22R) 

3 off  (BX02C) 
(WX44X) 
(WX49D) 
(WX50E) 
(WX47B) 



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 s wn in this list include VAT at 15% where applicable. Items marked 
NV are rated at 0% and the price shown applies both to inland and export 
orders Overseas customers should add up the total cost of all items except 
those marked NV and deduct 13% to arrive at the total price excluding VAT. 
Alternatively multiplying the total price (except NV items) by 0.87 will give 
the total price excluding VAT. Please add extra for carriage on all overseas 
orders Carnage will be charged at cost. 

Aithough postage charges to customers living in the Republic of Ireland and 
in the UK, but not on the UK mainland, are the same as to mainland 
addresses we regret that we must levy an additional charge of £5 on each 
order containing any items marked "Delivery by Carrier". 

Will customers from the Republic of Ireland please add 40p and then 35% to 
the cost of the-r order now that the Irish pound is not equivalent to sterling, 
to cover the  rate difference and negotiation fees. We will refund any 
difference: please state cheque or credit note. Alternatively if you pay by 
bank draft drawn in pounds sterling on a London bank, then you need add 
nothing extra. Bank drafts drawn in pounds sterling on a London bank 
should be readily available from your local bank. 

All onces are for the unit quantity shown in the catalogue (unless shown 
otherwise on this list) i.e. each, per pack, per metre etc. MI prices include 

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 'ist is intended for use with our 1981 catalogue and applies to all 
mail orders. Prices in our shop are generally lower on heavy items as mail 
order prices include postage arid packing costs. 

Copies of manufacturers' data sheets are available far most IC's — price 
40p each. 

Notes: 
NYA 
NA 
DIS 
TEMP 
00P 
FEB 

NV 

Not yet available 
Not available 
Discontinued 
Temporarily out of stock 
Out of prirt 
Out of stock, new stock expected in month shown 
White stocks last 
Item is mentioned in "Amendments to Catalogue elsewhere in 
this newsletter 
Inecates that item is zero rated for VAT purposes 
Price reduced 

Prices charged will be those ruling on the day of despatch 

1981 
Catalogue 
Page No 

VAT  1981 
inclusive  Catalogue 
PRICE  Page No 

Page 11 
15083  Parts T Short LC DÉS 
TS09K  Pans T Stort S  £3 95 
15101  Parts 7-Short PA  £3 95 
751114  Parts T Short L  £2 95 
XF3044  Poole Attack Poster  El OONV 

XFI2N  Macon Poster  £1.00NY 

AERIALS 

Page 15 
5Q221  Moshkoner FM224 , 
5023*  Mushioner FA12341 
50238  FAushkoller FM2351. . 
5925C  Moshloner FM2447 
015270  PaushioIler 5942 841 . 

5928F  Moshletler FIA2841 . 
X1529G  Trucolour TC10 Grp A. 
X1301i  Trucolour TC10 Gup a 
X 311  TrucobourTGIO CoPC/13 
32K  %col°, 1013 Dry A 

5Q331  Trucolour TC13 Cry 13 
X 14M TrucolourTCI3 GroCVID 
11 3e  Twcokur TC18 Goo A. 

Trucolour TC18 Gro B 
59375  TrucoloorTC18 GrpC/D 

Page 16 
5Q388  Ertragen 305 
593914 blouson 308 GroupA. 
00407  Extraite n 068 Group8 
xQ4lij  La tragam XG8 GroC 
X942v  Estragon XG8 %s'aima 

5943W EstragenXG14 Group4 
119443  ExtragoonXG14 Group13 
sQ45Y  Enrage/1%614 GrpC,0 
X 46A  Extragaon 0014 Wdhod 
5Q478  EstragenXG21 GrouPA 

59480  ExtragaonXG2 L Groupe 
XO49O  ExtragenX62 I CopC.,0 
5050E  Extragen 31221 Y'obna 
SIF  SuperSet 70Y 

3330H1  Tootenna 

0952G  Caratenna CA7 

Page 17 
1:1942Y Uno Clamp Type 1 
BW43W Mast Br acket Type 2. 
X eH  Mast EPIckot Type  3 
X  J Mast Bock« Type 8 
B 44X 74kst Bracket Type 14 

1/31,M5Y Lort Bracket EOR 
50554  Lasnong Kd Type 4 
09661  Lashong Kot Type 6 
XQT.YM Lashong Kot Type 7 
596811 Lashong Ka Type 9 

Mast C 
506(09 Mast D 
s06i8  May. E 
50625 Mas" G 
99631  Mast M 

5964U  Mast R 
039464 Mastoead UP1300:w 
.8w478 Now Sense As BW464_ 
•BW48C NO. Same As BW46A 
.8w490 Rostre«, UP13004,... 

Page 18 
.6W500  Power Und PU1240 
YQ22Y Otra Set Amp 
3)(739  %traBoest Amp 
91936P' PlugPak 200 
Etwv5/F °pleur UF2 

£12 25 
£16 50 
£17 60 
£17 80 
£24 50 

.£30 50 
£10 50 
£9 40 
.0995 
EH 85 

£10 90 
.011.45 
£13 95 
013 85 
013 25 

Page 19 
Hx87u Surface Co Al Oullet 
BW54J Sloe DOle Co-As OtIt 
806550 Dosn Co-As Orstket 
13'9561  Re, DbI Co-As Bulot 
BW5744 TV/FM Outlet 

895819 Aer44 &sotch  _ 
1_809K  75/300 Beur, 
BW59P Menuet°, 6,18 
BW609 Attenualor 1248 
801619 Attenuator 18cIB 

1811M FM Tape Amal 
9020W Fernte Roa 810 
16215  Ferrote Roa 814 
90227  Ferme Rod 101 
9023A  Ferme Rod 102 

Page 20 
181211  MW:LW Aenal 
•LBIOL  Teiescp Aeroal 54'n 
08543  Aenal Rotator 
YBODA  Levorkass RF Folle 
96018 RF Antenna Svntch 

96398  2rn Rutter Dock 
00165  Mac Mount 

£16 50 
£21 30  BATTERIES 
£21 SO 
£21 50 
£21 95 

.035.50 
£36 35 
£34 85 
£35 95 
£47 90 

047 90 
£48 95 
£49 75 
se 95 
£5 55 

£10 25 

El 95 
£2.55 
£8 50 
£12 75 
£465 

02 65 
£9 86 
£15 95 
£14 90 
£11 50 

£3 95 
£3 75  9X924  Dummy Britten, 
£7.45 
£15.95 
£579 

£9 45 
£10 90 

.01095 

Page 21 
50504  No Cad AA 
1F/74R  N,Ca4FastAA 
10018  No Cad SC 
YGO2C  NI Cad C 
10030  No Cad D 

WY22Y  -Cad Charger 
HF27E  Clops PP9 
HF28F  883 Clop 

£14.65 
£14 45 
. £15 BO 
. 88p 
£5 55 

BW52G Spleer £4100  £8 95 
8065311 St:dorer 5E12  OIS 
11X889  Mole Sabrer 01311  £320 
Y9234  Speter C 5200  £4.45 

Page 22 
18598  1 5V Ban BO, 

Zen 4 5V Batt BO, 
3V Bah Bos 

11 F290  6v Batt Bos 
1,1F94C  Long 1187 Batt Box 

1490113 9v Saft 'Solder  . 
99625  Long 9V Batt Box 
HF950  HP11 Batt Box 
HF96E  Long 11811 Batt Box 
HF97F  HP2 Batt Bon 

11322Y  AC Adaptor 313C 
XX09K  AC Adaptor 84300 
95238  AC Adaptor 949431 
98248 TV Cerne Mens Map 
Xx331  883 Battery koicleJ 

8001. CS 

PM* 23 
9127E  Book 118147 
R1164U Book NE14147 
91,31J  Book 118157 
81.290  Book 118152 
911248 Book 9831 

9982Y  Book NB245 
911020  Book 98700 
99728  Book 11832 
XW31.1  Book 9494639 
09125 Book 90386 

941699  Book 88048 

VAT  1981 
elclusive  Catalogue 
PRICE  Page No 

759 
£2 70 
75p 

£2 65 
£4 65 

£4 35 
El 30 
£1 95 
El 95 
01.95 

60p 
35p 
46p 
45p 
DIS 

£2 35 
£3 30 
£59 90 
03 990 
£6 34 

£4 75 
£8 50 

xwoox 
RL13P 
001215 
R1359 

17F19V 

Book 11832 
Book 98099 
Book 118344 
Book NB190 

Book 88286 

VAT  1981 
,no•usive  Catalogue 
PRICE  Page No, 

£5 3ONV 
£2 55NY 
CS 65N V 

DIS 
LO 2.3N V 

Page 24 
RLOOG  Book 1180740  £4 25NV 
Ri-405F  Book BP7  50pNk' 
RIO2C  Book 118059  £5 15NV 
91104E  Book BP6  85pNV 
9923A  Book BPS3  £3 2080 

411210  Book 8027  65pNV 
811328  Book BP196 
91-1531-1 Book 88160 MAY 82 
XX101  Ba., Ekeren, Set  El 1 75NV 
5W531.4 BOOM 88454  £3 7590 

5.9637  Book JM671 
RL19V  Book 118126 
0964U Book 88449 
016.06G  Book 118209 
RB637  Book 98041 

Ril a  Book BP228 
RI-331  Book 68188 
XWB2U Boos 40530 

£2 75NIM 
£4 559V 
£4 ssrev 
£6 75NY 
£2 75NV 

El 509V 
£6 95NV 
.£3 9601V 

Page 25 
99399 Towers Tranesto, Bk £10 75NY 
9L34A.  Book 613189  £6 858V 
CHOCA Book BPI  SEPT 
RH UM Book 8814  £2 15NY 

02 75  04440  Bock 88211  El 55NV 

03  95 9068V  Book 01938  El 25Nv 
£5 99  00248  Book 130'41  £3 25NY 

Ft 69A  Book 01989  47 75NV 
R. 11M  Book 6840  00P 
91-1359  Book BP202  OCT 82 

00.561  Book 111537  £14 959V 
RL25L  Book 913145  £4 355V 
88171  Book 145327  06 659V 
48260  Book 1181619  £2 759V 
RLO3D  Book 98061  DIS 

8132K  Book 118185 
RL2OW  Book 98130 
89250  Book N8278 
RLO7H  Book 018076 
91171  Book 98115 

RQ26D  Book 813319 
9.28/- Book 982028 
RL081  Book 913077 
53679  Book 8P6 I 
9925C  Book 88225 

£7 85 
14o 
91, 

13e 
15p 
300 
22p 
22p 

305 
32o 
37p 
4bp 
790 

£4 45 
£A 75 
£9 95 
£5 25 
£1 25 

20p 

£6 
£2 859V 
£4 35NY 
£2 569V 

DIS 

£4 6574V 
02 8287 
£.6 85NY 
01 95NV 
£4 1091, 

£3 30Nv 

Page 26 
9021E  Book 748879 
80304  FtctOcell AfIrl5 Book 
17012N  Book 8842 
LY05F  Book BP45 
XV/341.1 Book BF-67 

56.620  Book 8882 
50677)  Book 011118 
96030  Ba04 88201 
9927E  Book 1.62026 
BROOM  Book 145229 

RFO9K  Book 13P227 
89101.  Book 98230 . 
5W899 Book 60437 
RRI 1M Book 88231 
919040  Book 88203 

50.9011 Book 66475 
RHITT  Book 8823 
8028F  Bookk 8848 
29G  Book 8849 

074670  Book BP80 

£11 469 V 
. DIS 

£4 36NV 
£6 559V 
£2 7519V 

ES 9880 
£14 259V 

000 
El 05NV 
£1.45NY 

£4 15NV 
£4 15NV 
OCT 82 
SEPT 

£2 058‘, 

02 257iV 
04 95NW 
£3 65,« 
£4 150dY 
£4 24190 

CI 75NY 
£4 15NV 
£3 85NV 
LA 15NV 
£3 55NV 

£3 95NV 
95pNV 
El 60 M, 
01 65NV 
E2 25NV 

46215 
911290 
RR19V 

800k 58221 
Book 8836 
Book 98864 

Page 27 
RP>3.J 
RH301-1 
8105F 
XY.177 
9H36P 

RL36F' 
6141U 
RH407 
RH19V 
RH25C 

RHI8U 
9130H 
1304E 
XW389 
RQ27E 

FO323A 
98248 
9966W 
RROTH 
91440 

0W20 W 
RIO1B 
RH28F 

Book BP39 
Book 8837 
Book 14 5074 
Book HD760 
Book 88203 

Book 88345 
Book 118354 
Boos BP207 
Gao> 13025 
Book 9032 

Book 8824 
Book 88163 
Book 8844 
Book 98480 
Book BP50 

Boas 80223 
Book BP224 
Bock 8859 
Book 98216 
Book 8898 

Book 8869 
BOOM 118058 
Book 13035 

Page 28 
XVi3OH Book 9494703 
5W445  Book 5871 
91..42Y  Book 98346 
00/10"..  Book 748383 
5143W  Book BP56 

88101  Book 98269 
8f20W  Book 110734 
RH34M Book 88201 
X.W4181  Book BP60 
XW464 Book MM513 

R1401  Book 98338 
RH52G  Book BP220 
B-122Y  Book BP29 
RR234  Book NB953 
XW37S  Book 8869 

XW11M Book 118379 
RH16S  Book BP22 
91,51F  BOOM 88259 

Page 29 
0W478 Book MM396 
0W510  Book 9879 
RBSOE  Book 88218 
0060711 Book 81,57 
R93011  Book 88353 

3952G Book 9876 
86490 Book 88217 
RQ7119  Bout. 01905 
011491  Book BP213 
epsee  Bues F7926 

WG004 Book 111021 
506398 Book 8873 
0W66W Book BP79 
5067611 Book 011174 
XWO6G Roux n Ion 
191_464  Book .1068 I 
XW28F  Book 01841 
XW73(5 Book F11241 

Page 30 
9104E  BOOM 813.071 
919004  Book 88105 
XW11167 Book 86471 
9905F  Book 88204 
XV1541  Book 89439 

VAT  1981 
inclusive  Catalogue 
PRICE  Page No. 

Cl 45NY 
JULY 

£5 4ONV 

El 9ONV 
Cl 45NV 
09.458V 
£6 85NV 

OIS 

£4 10NV 
£4 1001V 
00P 
00P 
SEPT 

EI 35NV 
ES 458V 
02 1ONV 
£4 759v 
01 6ONV 

£1 45NV 
£1 55NV 
£1 75NY 
£5 35NV 
£1 55N V 

El 7sniv 
£5 25NY 
OCT 82 

£2 39NV 
£1 90190 
£4 :1S9v 
£4 7.57V , 
MAY 02 

05 458V 
£b 95NY 

DIS 
£1 65,9 V 
02 90NV 

£3 959 V 
£1 05NV 
£1 2015W 
00P 

LI 85NY 

£4 Rira 
DOP 

£1 05NY 

£2 19NY 
£2 ooixv 
£1 05NV 
LI 7591/ 
£5 asetv 

£2 059V 
.. 00P 
00P 
00P 

ES OSANM 

05 55NY 
£2 25NV 
£2 OSN0 

DIS P  33 
E6 65NY  age 
07 65NV 
05 35AI V 
06 25NY 

VAT 
inclusive 
PRICE 

Xo924 Book WDXG  £5 55NV 
30.27E  Book 89402  £5 25NY 
5W9911 Book 1 T1054  £5 55NY 
4467B  &Oak 88215  DIS 
813221. Book 88277  il 4520,4 

08260  Book 80226.  £1 50A/V 
RI 18U  Book 8043  Cl 75NV 
01748  Book 811120  00P 
XWO2C  Book F7714  DOP 
119988 Book 8855  £2 OONV 

)0443W Book 98467  £4 20NY 
X8917  Book ARTY £10 85Nv 
99331  Book 8852  £2 259V 
81_49C  Book F7999  DIS 
XV196£  Book F1933  £2 0590 

XS997F  Book F1868 OOP 

Page 31 
411590  Book 718016  £4 5ONV 
811I56W BoOk rdeom  £2 80NY 
91184  Book 98116 COP 
91248  Book 118144  £5 509V 
51988V  Book AG569  03 7019V 

36'32K  Book BP70 ACOSO 
8959P Book 818367  02.75/41/ 
99311  Book 98258  £9 20Nt, 
1828F  Book 5846  £1 6ONV 
RH5774 Book 145001  £8 65NV 

68609 Ficok NE4018  00P 
Xv•22Y  Book FT1042 COP 
897011 BC01, FT716  OIS 
09773  8004 F1732  £5 7501V 
XYAS4F  Book 40353  £6 2501V 

141101  Book N13084  £4 4581( 
81149  Book 148101  04 459V 
80245  Book 9E970  fA 79ee V 
08508 Book 88014  £2 8091 
09376  Bos* 8 9728  008 

Ri 1S11  Book NB102  000 
XSY29G Book NB378  05 /Sr« 

Page 32 
8H625  Book 98033  £8 77NV 
34.1274  Book 98089  Ell 55NV 
91210  Book N13134  011 459V 
RFI 77  Book F18240  £11 65NY 
R1234  Book 98137  .L9 45All, 

RH270  Book 8834  El 7ONV 
50755  13,001. F1102E1  £5 95NV 
80748  Book FT780  00P 
17111M Book 99385  1515 
99129  Book 018236  00P 

RF 149  Eicelt 683274  £4 4CIAW 
FoL22Y  Book 88136  07 75» 
RL28F  Book 98150  010 259V 
X«131k Book 88429  £7 25NV 
14,464  Book 80214  01 05NV 

toQ73Q  8004, 47879  OCP 
13P  Book 913237  14 33NV 

906388  BOOM 8068  El 95Nv 
5,44493111 Book AG582  E3 90e04 

08 959V 
£7 459V 
OCT132 
DIS 

£3 00 » 

362,33 Book NB336  . £8 659V 

1829G BOOM 8047  er 5gta 
5114111 BOOM BP208 

99359  Book 98330  £4 35NY 
XIABSG Book 90510  £6 659V 

99149  Book NB238  £4 45NY 
RF13F  Book 982441  £4 55011, 
00683E Book AG512  £5 95NV 
90159  Book 98252  011 25NV 
RF165  Book 118253  £11 25NV 

Mgr 
Mapl in Magazine 

Book BP51  £1 4581, 
Book 98262  £4 459V 

28 June 1982 



1981 
Catalogue 
Page No. 

RQ791_  Book F1546 
3555501  Book 50695 
XaN683 Book BP81 

XWO9K Book 08391 
XWAOT  Book 8074 
RQ78K  Book 01503 

Page 34 
99388  Book 09205  £11 091  11.05F Bereber 20: . 
R9018 Book 913196  6123574V  1106G Verobox 202 ve 4 Book 08369  £4 45NV 11.0741 Verobox 203 

Book 40942  .€5 259V LL1101  Verobox 211 
.. 

R11261) Book 0933  £1.7591 LLO9K  Verobor 212 

800701  Book BP38  geipoN/  LL1OL  Verobox 213 
RQ375 Book 5054 £1..eue, L 74-1 Verobor 214 
)99951) Book FT1088 £6 45NV 10082 Verobox 215 
4938R  Book 00359  £4 35N1  1009€ Yerobox 216 
034331  Book BP66 £20 501  1111M Verobox 217 

Xi11459 Book 13072.  £1 95NV 142413 Verobes 221 
R9013J Book Sybee LA   . 00P  11-125C Verobox 222 
XW25C Book 740414  £3.9591  101260 Verobox 223 
0W411.1 Book ITN1 £5.259 V  1.1_12N Verobax 301 
89401  Book 413678  69 74NV 1113P Verobox 302 

490113  Book Sybek C201  £12 7591  1450E Verobor 303 
X18149 Book MMIE414 £5 75191 LI-1510  Veroter 305 

MI" Book Sybex 0200  £0 15/31  111 4Q Verobc0 401 
891274 Book Saybei M 1 . _. £7 7591 Xesav  Verocese 501 . 

5889W Verocase 502 

59155 Verobox $03 Le,,,  Flip.Top Box 6O1 Olk 
1 5F  File- top Bor 602 Blk. 
1427E Verobor 701 
14281 Verobox 702 

LH29G  Verobox 704 .. 
1.43011 Verobor 705 
14311 Verobox 707 
1.43211 Verobear 708 . 
LH33L  Verobox 713 

LH34M Verobox 716 
L4359 Verobox 719 

VAT  1981 
inclusive  Catalogue 
PRICE  Page No 

£4 1351-/V 
1.5 1574V 
06141 

£3 55NV 
£2 05.NV 
ODP 

1194713 Tolt Leg Large 
L4004  Verobox 101 
140113  Verabox 102 

1100A  Verobox 103 
L101E1  Verobor 104rn 
LLO2C  VyrobOn 105 
LLO30  Veroter 106. 
1104E  Verotrox 107 

Page 35 
8913P  Book Sybex M) /  £11.35740 
1.2x,O,449  Book %tes 912  .000 

8G Book FT1070  £7.85N1 
if,k'f,k2I1  Bock Sybex 1207  614.2591 

9D  95950 Applocabons  00P 

9948C  13085 Syslems Manuel  OIS 
P9541  ZSO Data  £3 465V 
X1Y6512 Book BP78  E2 05NV 
£W15R Book 1-10813  £3.7501 
99620 Rook 93 ..  . DIS 

89609  Book RI.  £8 95e/V 
149615  Book 42  £8 9501 
99440  Book 010761  £9 1091 
595751, Book #0177  £6 559 V 
5e3191  Book 010166  £7 7514.2 

XWO3D Ocok 30574  00P 
5W791_  Book 0300  612.45 50' 
XWEIOB Book 1202  £11 95+ W 
xweic  Book 13307  £10.2501 
R9561_  96800 Progearnmang..  DIS 

Page 42 
LF081  Box 407 
11095  Bax ABS 
1.1101 Bao ABS 
1911M  Box 4810 
10120  Box A811 

LFI3P  Box A012 
LF149  Box ilaiM 3 
58719  BaO 4815 . 

Page 36  10159  Box A821 
X3r7OM Bc . olo 503  _  .. £12 75N1  10165  Box A1324 

e4f., Pools Syter 6114  . . 00P  14101  Box AB28 
',8r..  Bock Syber 12  .. £9.2401  513698  Box 4831 
6A  8080 Assennbir Manual DIS 58561 Che sso s 4.064 

XWilo9A Book ka? 612.769V  08481 Cnossos 5056 

e074159  Book Sybex 6113  EIS 95410  18020  Case Wal Vonyl llM Book Syboa 11  COP  11-13811  Case 7403 Viny I 
Book Sexy L3 DIS 111375  Case W02 Vonyt 

i101  Book Syber L5  00P  1.4390  Case 0484 Vinyl 
9K Book %ben L5  DOP  L4401  Case WI35 Yonyt 

81390  Book $ 60015  £5 95.441  L441U Case 98.6 Vinyl 
5W719 Book 334  £13 25NV  1442V  Case 5507 Vo nyl 
369724 Book C280  £13 55NVII  11143W Case 101 Te» 
RQ17T  Book SyDer 3315  £7 8391  Le1445  Case 102 Teak 
569786  Book C281  £11 7091  L4453  case ypg 're m 
51(580 Book 743415  £4 955V  19444  Case TP4 Teak 
RQ41U Book 140528  16 600V  1.4478  Case TI'S Teak 
1169166 Eloolo F1952  E6 959V  1448C  Case TP6 Teak 
3194913 Book 5193-04  £3 9591  147014 Eton DCM5002 
XW5-0E  Book 54,286  £5 50NV  LH7IN Box 0C145004 

R1_457  Book 110106  £10 4591  111720  Box DCM5007 
14739  Box DCM5005 
19745  Box 30045 006   

Page 37  8908J  10-Range 28. 
K G Range 3G 

019101  G-Range 48.... 
99474  Book H 05135 
36904E  Book F11055 
XW421  Book 40115 
8943W Book 010582 
54240 Book 413124  Page 43 
01959P Book 90154  Ca -95N V  17614 Canturreo DX1 
68.609 Book 40712  69 5504V  XY62S  Centon  0112 ..... 
51994C  Book 011095  £3 9691  07637  Centun on 1353 
59641.1  Book Sytex PIC  DIS  5964IU  Ceetunon W53.  . 
R1480  %ois HD112  £.0 700V  5365V  Centunon WX4._ 

5q631  Book  1305  ..  00  
215  Book Sytex 54  £6 97NV 
430 Book 96. ... .  . £6.841a V 

91473  Book 110109  £7 455V 
»180 Book 40170.  15.443410 

XWO5F  Bank FF1085    15,25740 
5W755  Book 111052 . .    £6.2591 
1169619 Book 010160  .  .£5.8091 
8W23A Boom HDI55 .  £14.759V 
81375  Book Sybes 19 . .    OIS 

51382D Book 3402  611 359V 

.£9 95.746, 
63,05741 
£5.2591 
£6 6.3N1 
£7 65.440 

BOXES 

Page 38 
101551  Pottong Sax Mol 
1457M Pottong Box Sonal' 
195874  Pottong Box Melloni, 
11159P  Pottong Boa Large 
11018  Box PB1 Weite 

14149  Box 051 Grey 
10120W ASS Box 6481 
14215  ABS Bos 6462 
111227  ABS Boo M83 
111734  ABS Box 9E14 

904030 ABS Bom 2002 
1.4609  ABS Box 2004 
19415  ABS Box 2005 
I H625  ABS Box 2006 
101437  pas Core.ole 101005 

149.411  ABS Console MI006  £3 90 
1.465V  ABS Console 046005  £2 75 
111669 ABS Console 186006  6.355 
14675  ABS Console 96007   £4 95 

13p 
19P 
252 
280 

el 45 

TEMP 
£1 10 
11 20 
£1 45 
£3 2$ 

£1 15 
£1 60 
El 90 
£3 35 
E2 40 

Page 39 
0-1687  ABS Consee 518005 
114695  ABS Console 045307 
67008 Metal Panel Bo 94003 
5531018 Metal Panel Br IA41,04 
910020  Mette Pane: Br 514000 

087213 Pcb Goode Adaolar 
11109K  Foot S. Bor 
100 e  Ber 00301 

Page 41 
m7,,St.I  "roll Leg Small 
iia.11 A  Leg Vedurri 

£4 55 
£6 85 
ET. 50 
£1.85 
£2 65 

Page 45 
£3.  11152G  3€ Module 
£1.85  14534  6£ Module 

1454.1  12E Module 
11455K  24E Module 
75541  Eunxerd Goode 

£1 25  YR55K Moi Ire Carol Guide 
£122  FW195  Feet Cab 

VAT  1981 
incfusnie  Catalogue 
PRICE  Page No 

£1.50 
£4 25 
FA 85 

65 95 
£13 95 
£i6 39 
63 25 
£3 55 

05 35 
£6 75 
£8 50 
£4 35 
£4 8511 

104389 
i-19390 
14423A 

095301 
09561 
1896E 
F505F 
X731.1 

Stock on Feel 
ND Feet . 
Recess Plate 

Card Frame Brackels 
Carco Oraron Heat Som, 
Castors 
Casier Coo 
Piano Legs 

500 
Cl 69 
£2 75 
49p 

624 50 

Page 46 
15.06G  Cool Grole 350 
FW81C Handle ....  .  64p 

£5 49  05023 HO Strass Handle  £1 55 
£5 25  1503D  Inisl Handle Nestor  59e 
£5 95  13004  Inst Handle S'irae  52 68 
.£6 25  10018 insl Handle Large  £2 35 
. £5 95  13020  Ferrol'? . ..  . 31p 
£3 75  11-4081  Recess Harelle  43p 
£4 95  11111M Heaer Duty blondie £2.59 
£4 65  YLO5F  Flo >tonale L4 95 
68p  95004  Cab Corners Smal-  20p 

. 611p  75041  Cab Corner Large  12p 
FX940  Corner Two S4e  29P 
FX951)  Corner Three Sole  360 
1182OW Flex oh inee  ..  . dp 

31243  Small Ho n ge  £1 55 

el 45 
E2 45 
£1 10 
£15 95 
£29 95 

.£1095 
£355 
£525 
£5.35 
£555 

&Et 25 
17 25 
DIS 
DIS 
DIS 

OIS 
£9 65 

£1 25 
£1 25 
£1 15 
£1 35 
£1 15 

90p 
£165 
£3 25 
£1 65 
£1 75 

£1 50 
£2 25 
12 10 
£3 25 
£1.99 

£2.80 
£345 
£3 95 
£5 35 
£6 55 

£6 95 
£1.85 
£2.85 
£3.55 
£4 20 

£5.35 
£6.45 
£2 40 
£3.25 
£4 55 

£4 40 
£5 75 
£10 95 
£14 40 
£21 95 

£6 95 
£7 85 
.£8 65 
£11.95 
£13.25 

1766W  Centuroon DX4   09 85 
519675  Centurion DX5  £10.45 
04581  Centurion 056  .........£01.95 
05590,  Centunon 49)(1  £14 65 
5370M  Cenomort WX2  £14.95 

11M 
12N 
430 
149 
590 

Centunon EXIki 
Centurion EX21-1.,  . 
Centurion 05311 
Centuron EX41-1 
Console 103 

57600  Console 108 

Page 44 
50730  BOue Case 227. 
33407  Blue Case 230 
XY41U  Blue Case 235 
57425  Blue Case 209 
8143W  Blue Case 212 

53440  Blue Case 231 
58675  Blue Case 236 
)(1453  Blue Case 222 ..... 
83460,  Blue Case 226 
5870M Brue Case 212 . 

50478  Blue Case 237 
5Y4BC  Blue Case 233_ 
07490  Blue Case 238 
£7501  Wood End Case 625 
05510  Wood-End Case 635 

XY52G  Wood-End Case 645.. 
595311  Wood-End Case 92f, 
57541  Wood-End Case 936 
X355K  Wocd.End Case 947 
81561  Wood-End Case 142E 
5957M  Woccl•End Case 1437 
03 8974  Wood-End Case 1449 
£0385  19 rn Card Frame 
53390  19 Inch Frame Case 
78490  3E Front Panel 

3950E  6E Front Panel 
912511  12£ Front Paner 
9852G  24£ Front Panel 

£6 49 
£6 79 
£9.93 
£14 93 
2210 

£1274 
£1365 
£14 95 
£1650 
£1095 

£16 45 

£4 55 
£4.95 
. £5.40 
£4 65 

.. £5.35 

£5 95 
£6 45 
£5 85 
£6 85 
£6.45 

£7 90 
£7 70 
€9 80 
£10 45 
E 1 1 45 

£12 30 
613 90 
£11. 95 
£16 50 
£13 950 

Page 47 
3104E 
YL250 
YLO6G 
orX917T 
. .5918U 

0119V 
57209 
80004 
8701.0 
87020 

143030 
4304E 
RY05F 
11106G 

Lat orl Plonge 
Lockable Catch 
Butterfly Colon 
Larronate Japan Teak 
'amorale Penang 9/ Hu 

Lam o nate Alter, Small 
Larninate Mort, Large 
Black Tygan 45,1. 
Black T'yen 22 1/2re.. 
Brown Tygan 45on 

Brown Tygan 22 1/2on 
Covering Clore BOin 
c4,8,, Ng nom 25ort 
Acouslec Waddong 

CABLES 

Page 48 
131771  Wore-Wrap Black 
13178K  W1,2 Wràp Blue 
01791.  Wore Wrap Green 
318011  Wore Wrap Naturel 
/3181C  Wore-Wrap Orange 

81820  Wore Wrap Reel 
131133E  Wire Wrap White 
8184F  Wore-Wrap Yellow 
81135G  Bell Wore Black 
131861  Bell Wore slow. 

018711  Belo Wore Brown 
131889  Belo Wore Green 
B189W Bell Wore Grey. 
81905  Bell Wore Orange 
01913  Bell Wore Pink 

13192A  Bell Wore Red. 
81938  Bell Wore Volet 
13194C  Bell Wore 'Obote 
B1951)  Belt Wore Yellow 
BL46A  1./C Wire Black 

814713  L/C Wore Blue 
81480  1°C Wore Brown 
1314913  L/C Wore Green 
0150E  L/C Wire Grey 
13151F  L/C Wore Orange 

8152G  L/C Wire Pink 
BL53H  1.20 Wore Red 
E1154.1  L/C Wore Violet 
131558  L/C Wire White 
01561  L/C Wore Yellow 

8100.8 aine 10M Block 
BLOIB  Wore 111M Blue 
13102C  Wore 10M Brown 
31002  Wore 10M Green 
EILOAE  Wore 1001 Grey 

BLO5F  Wee 1.05. Orange 
BLO6G  Wire 10M Peak 
131_07H Serre 10M Red 
131081  Wore 10M %let 
B1091(  Wore 10M Onde 
131101  Wore 10M Yellow 
01101  Wore 11C 
911004 Bocal Green/Red 
YROlEt  Baud Gr.i_ en/ Telle« 
YRC2C Bocal Grey/Black 

09030  8.01 Grey/Blue 
71,1041 Bec, Orange/Black 
YRO5F  Bic oo Orange/Red 
3906G Boxai Perd• oiaek 
58079  Bozol Purple/Red 

01408J  Bic* Red/Black 
1140911 Bocal A ed/ Blue 
YRIOL  BosO1 Red/ Broako 
9911M Bocal Red/Green 
491274  Race White-Black 

33130 Bocal Who te/Red 
191461  Bocol Yellow/Black 
55158  Bled Yellow/Greeo 
31716S  Bled Yellow/Red 
5532K  Wore 3202 Black 

)043.31  Wore 3202 Blue 
5934M  Wore 3202 Brown 
19359  Wine 3202 Green 
5936P  Wore 3202 Red 
38376  Wore 3202 Wbele 

08389  Ware 3202 Gm/Yerr 

Page 49 
XR57M  MC Wire Black 
40580  HC Wore Green 

Lag 95  5959P  WC Wire Red 
£22 go  XR4CIT  Led1 Fies Black 
Lgs 50  5541U  Eytra Flex Blue 

£24 95  XR43W Extra Flex Green 
£4 25  05443  Extra Fleg Red 
£4 65  59459  Extra Fies Yellaw 
£5 45  58227  1017 Wore    
.1735  0111M  51rappg Wire 16swg 

81120  Strappg Wire l8sseg 
Bo 1381  Strappg Wore 20swg 

01140  BLISS  krrol gIL .Y.eirere 7e500swialk 
611166  EC Wire 14 swg 

131248  EC Wore 16 swg 
131250  EC Wore 18 swg . 
01260  EC Wire 20 swg 

.22p  13127E  EC Wore 22 swg 
. Elp  13128F  EC Wore 24 reg 

£1 85 
£2 15 
£4 79 
£3 75 
£3 75 

£1 59 
£2 11 
£1 96 
990 

£1 96 

98p 
£1 06 
530 
65p 

£1 ab 
£1 85 
£1 85 
DIS 

. £1.85 

£1 85 
£1 85 
£1 85 
50p 
50p 

50p 
50p 
5010 
50o 
50p 

50to 
50p 

- 50P 
Sop 
£1 18 

LI 18 
£1 18 
£1 18 
£1.18 
£1 18 

£1.18 
£1 18 
£1.18 
£1 18 
£1 18 

35p 
ISP 

35e 
35p 

35p 
35p 
35p 
35p 
35e 
35p 
£3 35 
34p 
34p 
14p 

34p 
3.4p 
34p 
34p 
34p 

342 
34p 
34o, 
34p 
34p 

34p 
34p 
34p 
34p 
17p 

1710 
17o 
17p 
  1.3o 
17p 

17p 

  38P 
38p 
3l3P 
16o 
1610 

160 
16p 
16P 
32p 
82p 

870 
9553 
5410 
96p 
70p 

79p 
88o 
89p 
93p 

£1 05 , 

VAT  1981 
,nclusive  Catalc ee 
PRICE  Page No. 

18p  51.29G  EC Wore 26 cog. 
10p  01.3974  EC Wore 28 swg 
8P  01401  EC Wore 3o swg 

BL41U  EC Wore 32 serg 
01420  EC Wore 34 swg 

B124311 EC Wore 36 siwg 
131445  EC Wore 38 leg 
1316019  EC Wore 40 serg 
81619  IC Wore 42 swg 
01625  EC lOro 44 swg 

131631  CC Wore 48 mn 
083974 Zop Wore 
5960C1  1-110 Loudspeaker Cable 
310085  Lot: Speaker Leads 
0906C  Robbn Cable 10-Way 

050711  Rotern Cable 20-Way 
XR651  IDC Cable 12 Woy 

VAT  1981 
inch, jyr,e  Catalogue 
PRICE  Page NO. 

Page 50 
5R4713  Too Marre 05 Black. 
.513004  Twn Moins DS Wilde 
55618  Twon 6A Mons Orange 
08523  Ter 68 Mains Whole 
541018  Mon Mens Black 

XR02C  Mora Mens Whole 
5R033  6A Mens Block 
5001E  64 Mens White 
XR05F  6A Moons ()range 
08096  HD Mens Black 

118101  411 Moons White 
5R11M HD Mens Orange 
542413  Cotton Mains 
131710  Stretchflex 14 
01720  Stretchilek SA 

51148C  4 GYP Maons 

Page 51 
50490 
51250E 
5R51F 
51e52G 
5953H 
54159 
59120 
41413P 
59149 
0816S 

VAT 
InclUSIve 
PRICE 

£1 07  8H427  Sysinflex órnrr Black  lita 
£107  8443W Systoles 10mrr Black  24p 
£1 10 
£1 12 
£1 16 

£1 25 
£1 25 
£1 50 
£.1 49 
12.20 

£4.95 
1410 
3610£  
8 os 
80o 

£1 20 
£2 11 

28p 
18p 
49p 
49p 
3540 

36p 
56p 
56e 
70p 
99p 

80P 
90p 

. 94p 
El 05 
£5 95 

£1 05 

1 Omer TE Gable  43p 
I 5rnrro TE Cable 
2 5mm TE Coble M rp' 
broc-or TE Catde  £1.75 
Irrorn Te &ECC Ob:  69p 

Mon Screened 15p 
Cable Smille Black  1910 
Gable Ongle Grey  19p 
Cable Songle Whole .  9p 
Songe Me Cable 42p 

Page 52 
5818IJ  Lou Noise Scnd 
5919V  LOW C Cabbe 
10263T  111167 RF Cable 
01508.1  Twon Moc Cable 
5920W  Lapped Par 

59210  Cable Icon 
39230,  Gable Quad 
5925C  Mono Core 4-Way 

Page 53 
515261) Mulla Core 6-Way 
0827E Mullo-Core 9 Way 
5428F Multo-Core 15 Way. 
681460,  Multi-Core 25-Way 
£8541 Muai Core 36-Way 

84304 Scr Strtchflx Bock 
al-i3IJ  Scr Strtohflx Btue 
98331  Scr &cher Psycho.: 
131-134M Scr Stretchflex Red 
49490 Twon Stretentler 

55301-1  Standard Co-An 
51429G  Low Lass Co-An 
5831) Bal Feeder 
38194  Marker AO 
082o.8  Marker Al 

18210  Marker 42 
18221  Marker 43 
08218  Marker 84 
70248  Marker A5 
011250  Marker A6 

99260  Marker 47 
04221  Marker AB 
01428F  Marker 45 
052OG  Marker BO 
11430H  Marker 111 

YR3I J Marke 82 
19328  Marker 80 
55331  Marker 84 
1534M  Marker 05 
39359  Marker BE 

91436P  Marker 67 . 
YR375  Marker 88 
914389  Marker 99 
99390  Marker CO 
3R401  Marker Cl 

10410  Marker 07 
98421  Marker 03 
7843W  Marker Cd 
71144)(  Marker C5 
714459  Marker C6 

31/46A  Marker C7 
1947E1  Marker CV 
7548C  Marker C9 

4000 
55p 

. £.18e, 

21p 

29p 
283 
600 

13165V  Lacong Cord 
81-52M Sorawrap 
015139 Sporawrap 1/4on 
0159P  Sprrawrat4 
01913  Ike-Wrap 92 

13F9211  Toe-Wrap 140 
F938  Toe-Wrap 186 
81940  Cable Te Base 
BH26D Saba 4 
01127E Salo 8 

19428F  Salo 12 

Page 55 
19445  Gable P Cor, 3/16on 
19451  Ceble P Clip 1/Ion 
114464  Gable P Clip 5/160 
11404E  Carole Clop 3/13m 
131118U Hoatt Rot 23/4mm 

81-1191 Kart Rad 3 1 /2ront  24p 
13420W Halt Rd errom  •_. 9 
B1121X  Kilts Rd Saner 24P 
84229  M'ait Rd 6rnm  75p 
842134  Kat( Rd ›mrn  28e 

84240 Hoott Rd 13nuro  292 
01136P Hiatt Rd 9mm  37p 
8425C Hatt Flat oteinrn  20e 
05373 Note Rat 5rnm  23p 
874308  Hotte Flat 7rnrn  27D 

001390 bilan Fiat 9nvn  32p 
8440T  Kan Flot lOmm  34P 
81-4410 Mato Fiai 14mm  4000 

98P 
183 
21p 
46p 
2p 

30 
Op 
1910 
90 
1010 

137 

313 
3p 
39 

2?Fo' 

CAPACITORS 

Page 55 
WX3519 Cerarnoc 1 8 
WX367 Ceransoc 22 
W5375 Cerarrec 2 3 
040388 Ceramoc 33 
2.53919 Ceramic 39 

WX4OT 
VA411) 
690429 
W543W 
W5445 

W5457 
W5464 
°3-11(478 
14.548C 
W54913 

W550E 
61551F 
9952G 
W5534 
693547 

'NX55K 
9.13561_ 
11557M 
W558N 
W5597 

65p  041609 
goe 4406111 
LI 25  WX625 
11.74  303631 
£2 31  02641.1 

£1 80  Ve5651, 
LI 80  W566W 
OIS 135671 
El go  WX689 
£2 40  WX69A 

489  MC701.4 
50,  W571 ti 
19p  057 2P 
gp  WX7319 
Sp  11X74R 

Sp  325755 
9p  WX7614 
sp  W577J 
Op  5115786 
9p  372413 

9p  372 80 
9p  7707H 
9,  0308) 
10p  1009K 
10p  73101 

3/11M 

79R77à 
08755 
75764 

8X004 
81010 
85.02C 
85030 

90 
10p 
10p 
10P 
10P 

loo 
10e 
too 
100 
10o 

10p 
10p 
10P 
10p 
10p 

10p 
10p 
10P 

Page 54 
131861  Meer Sioule Cl 16  55p 
80871.1  Heat Shrink CP 24  65p 
8F881  Heal Shrink CF 32  .  30p 
5189W  Heal Shrank CP 48  32D 
81900  Heat Sreank CP 64  34p 

9R171  Heat Shonk CP95  50p 
081180  Heal Shonk C7127  £1 10 
6,66w Hr Remit Sleeve BlIr  1' 
131594  heResost Sleeve Gro' 
BLOOM  Ht Roust Sleeve Red 

044008 Syslottex 1-rem Black 
8140113 Systotler lrnm Blue 
811£120 Systolleo 1mm Green .. 
84030 Syst ole. loom Red 
04004E Syslooller Inorn Wilde 

13H05F  Systole, lmrn Yelaow  , 
131406G Systobex 2mrn Black 
8110711 Systoklek 2mm Blue 
89082  Systoklex 2mm Green .. 
E1/409«  Systoflex 2mrn Red. . 

138101.  Systallex 2mm Whole 
13911M Sysortlex 2mm Telle» 
84120 Systole. 4mm Black 
89130 Systotler Amm Blue .. 
04149 Systollex 4mm Green 

801159 Systonex 4mm Red ..-
04165  Systoles 4mm Whole. 
13417T Sn-loties 4mm Yellow 

17p 
12p 

fio 
610 
Sp 
6p 
60 

6p 
ger 
9p 
92 
90 

11p 
9P 
15p 
15p 
/5p 

150 WX25C Mea 100,8cr-
15p 105260 Moca i.-50p!• 
15P  W5276  Mica isopor 

Cerorrec 47 
Ceramic 5.6 . . 
Cerarnrc 6 8 
Cerarnoc 82 
Cefarne 10 

Cerarrec 12 
Cerarnec 15 
Urane 18 
0-tra me 22 
Caramels 23 

Cerarnic 33 
Ceramtc 39 
Ceremic 47 . 
Ceranac 56 
Uranies 68 

Ceramic 82   
Ceramic 100   
Ceramic 120._ 
Ceramac 159  
Cerarnoc 180._ 

Cernme 220.... 
Cerarmc 270  
Ceramoc 330 
Cera roc 390   
Ceramic 470 , 

Ceramoc 560 
Cera mc 680  
Ceramoc 820  
Ceramic 1000 
Gemme 1200 

Cerarroc 1524 
Ceramoc 1800 
Ceramic 2200 
Cearroc 2700 
Ceranwc 3300  . 

Cerarnoc 3900 
Cerernec 4700 
>ferre 10.000 . 
Cerarnoc 22.000 
Monocap O 001uF 

Monocap 0.0022uF 
Monecap O 0047uF 
Monccap 0.01uF 
Atcriocap 0.022ter 
Monocap O 047uF 

Monocap 0.1uF 
remodele 0 OluF 
Montdrsc 01)47soF 
Minidosc 0 lut 
Munidisc 0 47uF 

Ilec 001 P   
Dose 0.022uF 
Dos, 0.047uF. 
Dose X luF 

Page 60 
8.505f  141r Dos, 10. 
BX06G 
80071-1 
85101 
85120 

00134 
851419 
0515R 
491181/ 
E15165 
400008 
663010 
6010211 
501030 
W504E 

0505F 
W506G 
«0711 
WOCO8J 
W5091( 

WX1OL 
W5.1114 
WX120 
WX137 
«149 

040150 
W1(165 
V9171 
WX18U 
59519v 

wx.2018 
550218 
W5229 
WX234 
W5.2413 

kW Case 47 
1-15 Ciosc 100 
tiV Dose A70 
FiV Disc 0)00 

Ors, 2200 
MV Disc 4700 
MV Disc 10000 
10005 Ors, 47003F 
Feed Theo Cap 

Moca 2 2PF 
Mica 3 3PF 
Mea 5pF 
Mea 10cor 
Mea 18PF 
Mea 22pF 
Moca 27pF 
Moca 33pF 
Moca 393F 
Moca 47oF 

Mea 56pF 
Mea 6132F 
Mica 82pF 
MeCa 100p4 
Mea 120pF  . 

Moca 1503F 
Mica 18006 
Mica 2260F 
Mica 2700F 
Mica 330p F 

Mica 3500F 
Moca 470pf 
Mea 560p F 
Moca 68030 
M'en 820o F 

6p' 

6p 
6p 
fop 

6o 
6e 
6P 
6p 
63 

6p 
Sp 
fip 
6.p 
6P 
6p 
62 
6p 
6p 
6p 

60 
bo 
Sp 
Eop 
6p 

65 
65 
65 
kV 

60 
6P 
6so 
6p 
6p 

6P 
Op 
Sto 
60 
GD 

fip 
6p 
69 
6to 
19P 

20p 
20o 
21p 
25p 
78p 

36p 
5p 
Sp 
3p 
15p 

10p 
10p 
120 
12p 

1 1 o 
22e 
/9p 
18p 
89 

27D 
2710 
27p 
27p 
27p 

27e 
280 
28P 
285 
28P 
294 
213p 

28o 
28D 

28p 
28p 
285 
49p 
49p 

490 
49p 
49p 
51p 
folp 

5,6ip 
654 
728 
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WW449 Carbonate 0 18 
WW453 Carbonate 022 
9:1946A GD:sonate Cl 27 
WW478 Carbonate 0 33 
3.5948C Carbonate 0 39 

1981  VAT  1981  VAT  1981  VAT  1981  VAT  1981  VAT 
Catalcgue  inclusive  CatalogLe  inclusive  Catalogue  Inclusove  Catalogue  .rc uswe  Catalogue  Inclt.sive 
Page No  PRICE  Page No.  PRICE  Page No.  PRICE  Page No  PRICE  Page NO.  PR ICE 

61328F  Mica 22000  6X  911626 Tant 2.2uF 355 
W1290 Mo, 270005  WW63T  tant 3 3uF 355 
101309 Mica 3600pF L1 151111  WW6411 Tant 4 7u5 165 
WX31.1  Mica 4700pF 
WX32K Mea 680005. OIS 
15X331. Mea 8200pF  £2 09 
W13461 Inca 10,0000F  £1 99111 

80246 Polystyrene 22  139 
13325C  Polystyrene 33  8P  191970M Tant 100 355 
B126D Polystyrene 47  89  W19729 Tant 22uF 165 
13127E  Polystyrene 68  8p  541973Q Tant 22u5 255 
431.2135  Polystyrene 100  813  931574R Tant 33uF 10V 
8129G Polystyrene 150  . ép  W8750 Tant 47uF 105 
013011 Paystyrene 220  SP 
8X311  Polystyrene 330  80 
8132K  Polystyrere 470  Sp 
8X331.  Polystyrene 560  . 80 

8/349 Polystyrene 680  813 
EIX35Q Polystyrene 1000  gp 
BX36P  Payst,repe 1500  _  Sp 
131375  Polystyrene 2200  844 
BX38R Polystyrene 3300  8p 

B/399 Polystytene 4700  8p 
8X400  Polystyrene 5600  10p 
13X41U Polystyrene 6800  10p 
DX928 PolYstYrene 10000  I4p 
8X938  PaAtrene 22.000   I9p 

13194C Polystyrene 47.000  .qUip'BX95D  Polystyrene 100,000   Page 63 
FiCIOA  PC Elect 0 47uF 1005 
FF018  PC Steel I u5 1005 

Piale Si  FFO2C  PC Elect 2 2o F 635 
5503D  PC Vert 4 7uF 635 

80468  1% Payse 100  27 0  5504E  PC Elect 1.0uF 355 
8X4743  1% PaYsitY 150  27p 
81490  1% Paysty 220  27p  FFO5F  PC Elect 10uF 63V 
13050E  1% Polysty 270  29p  5506G  PC Elect 22uF 165 
130515  1% Polysty 330  290 FF079  PC Elect 22uF 635 .... 

F50134  PC Elect 470F 25V. 
BX52G  I% Payse 390  299  FrO9K  PC Elect 47uF 6.39 
BX53H  1% Polysty 470  299 
BX54.1  I% Payse 550  pop  FF1OL  PC Elect 100uF 10V 
81554/  1% Payse 793  290  FF1140  PC Elect 100uF 255 
13X561.  1% Payse 1000  29p  5512N  PC Elect 100LeF 63V 

5513P  PC Elect 220uF 163 
E1157M 1% Polysty 1200  29P  5514Q  PC Elect 220uF 635 
83589 I% Polysty 1500  29p 
BX59P  1% PolyMy 1800  299  FFISR  ec Elect 470,e 165 
83600  I% Perey 2200  29p  FF165  PC Elect 470uF 25V 
80618  1% Polysty 2700  299 5559P  PC Elect 470uF 631( 

5517T  PC Elect 1000uF 164. . 
132625  1% Pays* 3300  299  5518U  PC Elect 1000uF 255 
83631  1% Polytty 3900.  29P 
031640 I% Payse 4700.  37D  Fn5361.0 PC Elect 2200uF 165 
130655  I% Polysty 5600  37p  F81. IM Amal 0 47uF 2505 
8066W I% Polysty 6800  373  FE11211 Anal IuF 635 

F8131, Amal lui 450V.. 
8X850  1% Polysty 82(30  379  5814Q Amal 1 SuF 635 
83861  1% Paysty 10.000  3/p 
B5870  1% Polysty 22000  489  F8159  88181 2 2uF 635 
89220 Carbonate 0 001  9p  F43165 Amal 2 2uF 4505 
WW23A Carbonate 0.0015  9p  F8170 Amal 3 3uF 635 .. 

F81811 Amal 4 7uF 635 . 
WW24B Carbonate 0 0022  9p  5B195 Amal 4 7uF 4505 
WW25C Carbonate 0.0033  99 
WW2613 Carbonate 0 0047  9p  FB2C69 Mol 6811F 409 
WW27E CarbOnate 0 0068  9p  F13212 Amal 6 Ilet5 635 
vehti285 Carbonate 0 oohe  go  F8220 Amal 100 255 . 

51323/1 Amal 100 635 
3.19290 Carbonate 001..  9p  5132413 Amal 10uF 1005. 
WW3OH Carbonata 0.012  9p 
99314 Carbonate 0.015  gp F1325C  AmAl 10uF 4935 . 
W8328 Carbonate 0.018  9p  FB260  Anal I5uF 16V 
99331. Carbonate 0.022  103  F827E Amal I5uF 40V 

F8285 Amal 15uF 63V 
PPW34M Caftons.. 0 027  110  F829G Amal 22uF 105. 
893543 Carbonete 0.033  119 
5/8036P Carbonate 0.039  It  F830H Amal 22uF 255 
eAv375 Carbonate 0 047  11p  5031J Amal 22uF 635 
WW3851 Carbonate 0 056  14p81  FB32K »bal 22415 1001. 

F8331.  Mot 22uF 4509 
1918401 Carbonate 0 082 tif, F8349 Mal 33uF 6 35 
WW399 Carbonate 0 068 

894113 Carbonate 0 1 110  FFI3e 
WW42V Carbonate 0 12  I 1p 
WW43W Carbonate° 15  147  513375 

F838R 
149  5839N 
16e 
I6p  F0401  Amal 47uF 40V  . 
229a  513410 Amal 47uF 635  . 
22p•  Fe421  Amal 470 1005 . 

51343W Amal 47o5 4513°3 . 
1515490 Carbonate 0.47  25p  543441  Amal 680 6 311 
90050E Carbonate 0 56  27p 
WW5IF Carbonate 0.68  369  FB450  Amal 68uF 165 
1.11952G Carbonate 0.82..  389  F847/3  Anal leuF 6 35 
9391539 Carbonate 1  420 FBI8C  Amal 1000 /05. 

F B490  Amal 100u5•255 
13070M Polyester 00IuF  89  FE150E  Mol 103u5 405 
8X/19 Payester 0 0150  . 8o 
BX72P  Polyester 0 022uF . Sp FB51F  Amal 100uF 635 
BX73Q  Polyester 0.033uF  9p  F0520  Axial 100uF 14/0V 
8X7OR  Polyester 0.047uF  90 F135311 Amal 100uF 2505 

51354.1  Amal 150uF 635 
81755  Polyester 0.0680.  99  F13551  Amal 1500 165 
007644 Polyester 0 ILIF ...  9p 
0077.1  Polyester 0.15uF  Ilp  FB561  Axial 150uF 255 
13078K  Polyester 0 22uF .. 13p  Fe58e Amal 150uF 635 
8X791  Polyester 0.33uF  18p  5859P  Amal 2200- 6.36 

BX808 Polyester 0 470  21p FFBe6fflIQR   AAxmiaall  222200uuFF  1106V5  
91811  Polyester 0 68oF  29p 
80820 Polyester luF.  310 FF3625  Amal 220uF 25V 
13083E  Polyester 1 5uF.  56p  58631  Amal 220uF 4ov 
8184F  Polyester 2 2uF  643  F0641.1  Amal 220uF 63V 

F9655  Amal 220uF 100V... 
F966W Amal 3300 6 35. 
5867X  Amal 330uF 105 

Para 62  Fe683  Amal 330uF 25V 
WW15R Ilayear 0001  57  FB69A  Amal 330uF 635 
WW16.5 Mylar 0.0022  5D  51370M Amal 4700 e3V 
WW171 Style 00047  . 50  F8719  tamat 470uF 10V 
VAV181J Mylar 001  Ff372P  Aoal 470uF 165 
15591914 trYar 0 022  60  FB73Q  Amal 470uF 255 
VAY2OW Mylar 0 047  . 8p  FB748  Mot 470uF 635 
WW211 Mylar 0.1.  lep  50755  Amal 470uF 100V 
61983E Mylar 022  16p  5877J  Amal 680uF 16V 
555311 IS Cap 0.01u5 .. 22p  F878K  Amal 680uF 255 
F554J  tS Cap 0 022uF  239  F13791.  Mal beauf 40V 
FF55K  ISlap 0.047uF  23P  FB800  Amal 100CUF 6 35 
FF561. IS Cap 0 ItrF . 32p  FF3811  Amal 10000- 105 
8857M IS Cap 0 22uF rx5/30/ IS Cao 0 47u.r.  ,ig F6820 Amal 1 000uF 165„  

5883E  Axial 100055 25ti.. 
BX22r  Mx D D 001uF 15005  259  Fe845  Mal 1000uF 635 
BX421?  Mn DO 0047u5 10005  CiS  Fe85G Amal 1500uF 635 
804334 Mn D 001 1000V  ..  DIS  58861  Amal 15000 105 
BX441  Mn D 0 022uF 10005  OIS  5887U Aval 1500oF 165 
80453  kloo D 0 047u5 10005  DIS  FE1890/ Amal 2200uF 11:31 
9x670  pais D °lui 600,1 .. . DIS  FB9OX  AVa! 2200uF 255 

8X683  Mes D 0.IuF 10005 ..  DIS  F5910 Asad 22E/Ouf 405 
B169A  Mis D 0 22uF 10E05  pus  FB92A  Amal 220DuF 635 
130908 Mrs D 0 47uF 1000V  D5  Fe93B  Amui 3300uF 635 
80913  Mn D 1 OuF 600V  OIS  5894C  Amal 3300uF 255 
WW543 Tant 0 luF 35V . 139  58950  Arra, 4700uF 105 
WW55K Tant 0 15uF 355.  13p  FB96£  Axial 47000 25V . 
WW561. Tant 0 22uF 355  16p 
A5357M Tant 0 33oF 355  I8p 
198589 Tant 0.47uF 35V .  177 P M 64  
11135914 Tant 0 633u5 355  17 P  FB975  Reveraolyte luF . 
819600 Tant 1 OuF 35V  180  FBOOA  Reverspellc 1 SuF 
838618 Tant 1 5u5 355  180  Fi30113  ReversolArc 2 2uF . 

230 

LI * 
WW655 Tant 4 7uF 355  23p 
VA1/6619 Tant 6.8uF 165  210 
1961670 Tant 6.8oF 355  24p 
619686 Tant 10uF 165 .  .25p 
WW69A Tant 10uF 2510  .  • .29P 

360 
399 
. 650 
32/3 
579 

1997644 Tant 470 165  75cW 
WW78IS Tant 1.130u5 35  359 
3,193791. Tam 10DuF 10V  £1 25 
e(29G  tarnelect 0 10 50V  13p 
10309  Meneleet 0470 505  138  ii3OH Can 68000 40V.  £4.55 CONNECTORS Page 77 
33313  Monelect 10 50V  14in  FF311 Can 100000 255  £4 95 
3032K  Menelect 2 2uF 505  15p  FF32K Can 10.0000 635  £5.45  Page 73  A900A 815C Sooare Socket 859 
30331  Menelect 4 7u5 25v  21p  FF331 Cop Can 25  15p  »vol 8 • BeC Elne Socket £1 10 
3034M liknelect 10u5 16V  1314  FF34 M Ch9 CA. 85  1913  HF25C  Cree Cops  love rwo2C 8151 Semant adaptor £ I 37 

v,-,,e  Cop Can 40  190  H5234  Misa«, Clop Black YY35Q  Monaect 10uF 25V  160 137 i vW030 BeC 1 Adaptar £2 95 
HF248 Alligator Cop Red  I 1p  BW1/11C Poug P1259  _ Sto Y1381.  Meneleot 22uF 46v 

33375  Minelect 47LIF 16V .  22p  F537S Hotu Clip 25 
1139  Clop Can 50  459 

.189  HF26D Char  Cep  29  (3W820 UHF Redore Seuil 17p 
BW69A Croc Lead Kg Cl 4 5538R  Home Clop 35  18p  8883E UHF Beauce, Large  I7p 

611.640 Tenta« 5 5oF   309  415101.  Push On Receptacle  331,  ' Elt9845 UHF Socwet Round  486 
HF! IM Push•On Blade  339  819850 Sooket 90239  53p 

WWL167098A4 Tremrner 1095  1/9    Pommer 22pF  269  HFI2N PutroOn Covers  739  BW861 UHF Entere Adaptor  £1 32 
3X4761  Cancan Block Sway  16p 

Ilp W31  L72P / Mesmer 65PF  290  89870 UHF Stre et Adaotor  597 1.719 Trornme  AC481 Germon Terrnonal  Sp 
r 40PF  199  BW885 UHF T Adaptor  £1 55 

lip  W1.730 Trimmer sooe  33p  445021  Termonal Post 8/aCk  35p  YWO4E Adaptor 239  £1.12 
10p  H503D Terrenal Post Blue  37p  '(1905F Adapta 259  £1.40 
10p  00248 AM Vantune  . Al 32  41904E  Tamale, Post Brown  37p  1251F  Audro Care 2-way  £1.15 
10p  HFO5F  Terminal Post Green  38p  3X520 Aude Conn 3.wey  £1 35 
lói°  Page 65  9606G Terminal Post Grey  38p  00539 Aude Conn 4-way  £1 26 
12p  FF39N Var, 0  EA 45  19079 Terrenal Post Sert 35p  33543  Audo Conn 5 wity  £1 55 
.12p  FF4OT  DG Var,. £6 95  19083  Terminal Post veule 38p  3X558 Aude, Ccre 6-way 

H5094/  Terminal Post Yalow 38p  83489t9 XOLIOlene Plug  £1 75 £182 . 14p  FF41U  Iwo 00  £5.60  m HF I3P  Press Terminal Black  28p 55425  SW Tom 10OF  £4 45 . 10p  HF14Q Press Terminai Bite  75,, 
FF43W  SW T0511595  £4 45 

Amal 33uF 16V 
Amao 33uF 40V 
Amal 47uF 
Amal 47uF 105 
(Ma! 47uF 25V 

£6.75 
£6 45 
£18 25 
£13 588 
£19 49 
£4 85 
£17 998 
£37 50 

£16 90 
£11 93 

OtH211 Stereo Line SM.  309 
HH22Y Scr Stereo Lare Skt  58p 
He-107H Cerro %g Alp  . 24p 
H9060 Co-an Plut Mas 15p 
0W08.1  Coin Mug Imo  15p 
99083 Co an Speke! 5an  79/11 
119090 Co-ax Socket Forsn  2501 
YWO9K Coas Une Skt  43p 
HI-111M Co-as Conn  15p 
HH138 S8eleon 74f Rus 14p 

4444129 Car Plug Pas  499 
HH14Q Cnass., Car Socket .  24p 
HHISR Car r. ne Socket DIS 
911165 C14 rterA' Flue  17p 
944171 enc Plus..  98p 

HH18U BeC Socket  98p 

12o  951551  Press Terrenal Green  28p  Pau 78 
22p  FF440  SW Term 25pF  £4 80  1.1516S  Flees Terminal Red  28p  BW9OX X1.14 Chasars Socket  £2 95 
I2p  F5453  SW Trim 50pF  E4 45  H5171  Press Terreau! White  3Dp  139.913 51.10 Lee Socket  £2 35 
33p  F5F54467A13   SW Trem 60pF  £5 35   SN Tram 759F £4 45  4451813 Press immolai Vert  280  43992A X114 Chassos Plue . Cl 45 

25p Torn,  
209 FF480  SW T  1009F £5 35  89728 Quecktenn Lever 20ray  49p  89941 Direlatch 5-Pln A Pig  El 30 

r  A S6P  FF49D  SW Tom 150oF  .£5 50  1110928  Quekterm Type B  62p  0W980 Detch Sari 5-pen  69p 
U p  FF50C  Dante 3000F  £4 45  8157144 Quckterm Push 4 way  629  99248 DIN LIS 8154 10p  

3  FF515  Dolecon 5009F ...  . £4  mH25C DIN Plut 3-tun  16.35  1-111260 p Ille Plue 4 pin 
FY77J  FS Crystal 100kHz  £4 55  3f)rt oM 42p  Page 74  1•19271 DIN Mug 5-pin A 
HX62S  ES 21p  o 

8p  FY78K  FS Crystal 10MHz  £2 95  3.1.579 lmm Aue Elliok..  ....  20p  H1-1285 Die Plue S ng  199 
25p  53791  MP Crystal 194*  £4.45  98.585 Imen Plut Red.  209  1-11-I290 DIN Plus (5 pl., 39p 

WL59P lmm Soc e? Black  159  493044 DIN Plug 7-pl n  19p 
10p  F3808  MP Crystal 2PAH:  £2.2081 „,,, , ,„..,.... Socket  u.  )5p  99311 DIN 1./S Socket  7p 
10p  10811  MP Crystal 2 4576MHz  E3 35  i'..ii•-•-rde  ',"0;.;.; p-Z i...61.‘...  -  179  911320 DIN Socket 3 Per  168 

50820  14P Crystal 41tHz  £1 Lw 30p  ,,p HH33L DIN Socket 4 pu 160 HF39N 2mm Mut Blue 
.10p  F383E PAF Crystal 6 I44MHz  LX 295 115401  2mrn Mus Green  17p  FP-134M DIN Socket 5-pin A  I4p 
12p  F11345  MP Crystal 18.432MHz  £2 65  HF41U 2mm Mua Red  17p  11H35Q DIN Socket 5-Pe 8  18p 
.33p  HX301 MCR Crys Brown Pers .£2 HX313 96    MIR Crystal Red Par  95425 2rnm Plug Whole  17p  11936P DIN Socket 6-pen .  219 i  £2 96 15p  HF4-3W 2mm Plug Yellow  18p  HH37S 0144 Socket 7 pen  - 19p 91326  NCR Crys Orange lota.,  £2 96 
1€9  115441 2mrn Socket Black  150  HH401 019 Line Skt 2-pen  . 15o 
. Sp  H1331.  MCR Crys Yalow Por £2 96  H5453 2mm Socket Blue  15p  1•1941U 0115 Lone Scket 3 prn  . 16p 
.11p  111234M FOCR Crystal Green Pr  £2 96  HF46A 2mm 540154Green  /5p  11H421, DIN Lone Scket 4 lon DIS 133p  HX35D  MCR Ces Boue Per  .82 96 
4  445478 2mm Socket Red Ibo 11943W DIN b.5111 5 pn A  16D 4448C 2rnm Saké! «Irte5085,66   Cao, TV Crystal  £1 20  15p  1•19440 0114 Irle Skt 5 Pin B  21p 
;e  i  

HF49D 2m m Socket Yellow  15P  99453 DIN Lee Scket 6 pin . .  209 
I 1p  Page 65  115500  Wander Put Black  170  4444468 DIN Loir Sema 7.en DIS 

16p  H5515  Warder Plog Blue  17p  03905  PC DIN Skt 7-pen  75011 019p   FF5Y00886701   CCrryyssttaall  5I0ti1a1X1X  216  . £3 15   222  £3 15  61552G 18e-oor Pug Gmen  17o  0891Y  PC DIN Skt 5-pn A  25p 
..  169  HX60Q Crystal Socket 25s    239  HF53H  Wander Mue Red  170 

24p  HX6IR Crystal Socket 6u  45p  HFS4J  Wander Mus Vin-te 17c  Page 79 
4409944 Cetamic Fer 10 7MH  60 555K Wander  YYeellllow 14O 

55O  p  41HF561  Wander Socket Black  14p  VO4AC  0-Range 25.Way %g  £2 15 
10p  H55741 Waneter Speke/ Eut* I4p Y 90 0 Range 25W Socket  £2 35 

CAR EQUIPMENT  H558N Wander Socket Green .  14p Y 50E  D Range 25-Way Caver £2 25 
F H559P  Wander Socket Red  148  3 51  D Range Lech  33p14Q PC8 Conrectors 45  7p 

FFICI2C  Reversolytic 3 305.  42P  Page 71 
F9030  Reversolytic 470  46r 

38440  Car Speakers Shell 
5004E  Reversolype 6 653F  549  113429  Car Speakers Door 
F8060  Reversolytic 100  5.8P  2373 ,1) 10W Steel/ Sers 
F130731  Reveesolytoc I5uF  66P  3075$ 10W Car Stereo Spkes 
59083  Reversolybc 22uF  68p  10769 20W An Suspen Spkrs 
5809k  Revarsolyto 33uF  709 

1-006G  Car Cassette Carrer 
FF195  Can 1000oF loov  6, 86 ARMA Booster AmP 
5520W  Can 15000 635  El 95  AF018  Booster Famine, 
FF210  Can 2200uF 40V  El 86 
FF220  Can 2200u5 635  £3 25 
FF248 Ge 3300uF 44115  ..... 12 15  P8141 72 

5525C  Can 3300uF 635 
55260  Can 47000 255 
5527E  Can 4700uF 405 
FF2EF  Con 4700uF 635 
FF29G  Can 4700uF 1005 

.8355 
£1 45 
£4 35 
E3 85 
£5 35 

YX86/  Flow Sensor 
5085G  Speed Sensor 

lip 
12p 
14p 
109 
130 

Page 67 

14p  38673  Car ken& Red Top 
199931 Wedscreen Asnal E2 69  MIIN Wander Socket Vante. 11562S Omm Plug Black 

145631  4rtem Plut eue 

Wander Socket Yellow 

_  15p  FL 3E.  Edge Connecta 108  - 520 
150  w 1ES PCB Connecteas Horz . 7o £5 75  14 p HW I 8U Car Meut Puri Up  140  W t15.-.5 PCB Corneeteas Vert    7p .E. 1 99 

17o  )0(375  Car aenal Booster  15o  51.84F  Edge Connecta 116  .£1 08 £6 95  14564U 4rnrn Mua Brown 32o  51856  Cage Connector 124  .81 29 RW29G Plugpak R.  El 95  1-15659  4mrn Plue Green  15o E5p 
15p  8W3011 Pluspak S  £2 35  H566W 4rnm Plus Red  15e  FL867  Edge Connector 132  El 95 

16o  £1 55  H5683 4rnen Plus Yellow . 
93111M C9ar Lighter . £2 65  H5571  tenon Plus White 15o  F187U  Edge  Connecta 140  £1 86 
YX755  Accessory Socket  51.913  Edge Connector FeelG  150 

DIS11    449129 Car Accessary Plue FL92A  loge Connector FeetH  14p 
140p   313680 45p  FIF69/1 4mm Socket Black  15p   Car Lrghter lot Lead  £2.25  9570M 4rrins Socket Blue  15o  F1.9343 Epte Connecter Feell . DIS 

18p  3959P Car Parer lead..  £2 70  Hi7le 4rean Socket Brown  /Sp  F130111 Edge Connecta SIvr  £1 99 
FQ73Q  Map Lent  . n 572P amen Sachet Green  ..15p  3R57M Caro Frame Cage Cann  £3 95  

22p  8'9   41 52p  HF73Q  etmm Socket Red  15o  31358N  Edge Coron End Bk!. .23p 
.   
85p 
210 
13p 

150 
320 
DIS 
12p 
14p 

18p 
27p 
32p 
550 
015 

14p  Patiffi 69 
20p 
4Ap 
15p 
22p 

Page 68 
1-4W220 125 Inspection Lamp 
5Q-76H  Inspection Lamp LOS 
1.e(101. Front Fog Leerp 
1.00744  Fos Lamo 
L0138  Kit 
L308.1 Reversons larpo 
10140  Washer Kt 
W3091, Demater 
1-10309 Miser Control 
FQ78K  Car Ammeter 

110300 Charger Ameneter 
HWI65 Car Mash 4 Lamp 
HWITT Cr Flash 6 Lamp 
50794.  Caravan Rune, 

26p  f4392A  7.51n Trader Pus 
30p 
55p 
897 
30p 
38p 
689  F09 83 Smgn 50mph 
299 Soin GB 
. 250 
.. 32p  88V  Plus-Top Sup* 531 

9W  Flua-Top Su po Ang 
£.14%  90X In Lore 9 4 toree 

32p 
38p  Page 70 
42p  W W018 lep Cao Smaii Lucie 
401, *HWO2C Supp Cao Large Lieur 
57p  4419030 Supp Cap loads 
913p  FQ87U Supp Cao 335 
£1 54  FQ910  SuPPreSsor Cirke 
58p  FQ77J  m'Ymer Leeds 
94p  01.021  Magni:aer p 

£1 25  F 9430  Lu mcas.D:Eelostic 
F 

60p  FF9'795 Arno Gore Sint, 

11172H8   rleow Rooe  
F300A  Keep Clean Krt 

29p  3894C  Plug Spanner 
32p  F30143  tyre Pressure Gauge 
36p  •007451  Electric Pump 

FQl338  7-Pm Tnilot Socket 
36558  7-Core 'Parler Cab*. 

54104ÎA Trader Lamp Cluster 
Trader Socket Bolts 

3871N Trader Renector. 

Cl 60 
82 60 
Ell 55 
£5 65 
£21 75 
£4 55 
£11 35 
5.6 95* 
£9 65 
£.2 305 

£: 47 
£1 63 
£1 55 
£7 45 
£2 35 

£2 98 
£: 15 
3.311 

£4 97 
£1 45 

299 
29p 
429 
50p 
250 

59p  01.039  Set Jack Sceeened  29p 
690  H58813 lack Pi Sto Plan  297 
59D  9589W Jaca Pl Sto Ser 459 
£::2  H590/  Jack Skt Bru  21P  39320W Muncon Hat 3 po 
4{40  8W78K Crito Mono Jack Skt  39p  015210 encore Hog 4 ton 
sa 40  95913  Jack Skt Open  19p  YW220 Menecon Hss 6 pe 
985tpe  445928 Jack Skt Sto 240 

Yerr248 Menocon Hu 12-p,n 
09123A Maman essg 8-on 

45P 
249  Pic. 76 
£4 25  619791. Cep> Ste m Jack Skt 
DIS  H59361 Stereo Open Skt 
DIS  139800 OPOT Jack Socket 
£1 55  HHI95 Lare Jack Plat 
£18 79  HH2C1W Scr Lena Jack 

95748 rirnm Socket WhCe  173 
95755  4revn Socket Yen°.  190  Page 80 
9534M Arnm Patch Coro  .  £1 98 
4400.43  Screw Cap Phono elk  .12p  HLDIB Octal Ch P,Iie  75p 
883550 Screw Cap Mono Blue  . 12p  HLCOA  Octal Ch Skt  500 

ke 8N sc.  ', Cap Mono Reel  • 12e 44Ø595  . •.... Cap Phono vo,te  .. 12p  h11.02C 8-way Plut. 441930 8-way Socket 
?IFS ' 

85p 

4443605 de • . Cap Phono Yell  . 129  HF35Q Voltage Selector Skt 
89011- 3" • ni oiro  . 17p  9#537S Voilage Selecta Pis  95p 
loW0eiCe  • • ',acier/ Phono Sid  .  15p  01331  Mu:toton Plug 2.way  15p 

YX34M Molleen Plut 4 way  20p HHO2C Phono Sachet Single  .  129 
944030 Phono Socket Twin  169  3535Q  Muttecon Plus 9-way  286 
8W74R Phono Socket Q3ad  35p  YX36P  Multocon Plug 1S-way  439 
9975.9 Phono Socket 5-way  .  45p  r137S  Muller-on Plut 24 way  580 
697644 Phono Socket 6-way  55p  08388  Mulbcon Plus 36 nias 78p 

0X3915  MultOon Set 2-vray  1854 
3X401  Multoon Skt 4 way  19p 

Pua 75  08410 Molleton Skt 9 /dey.. 279 
91404£ Une Pheno  ?Cep  3%425  Multecon Skt LS way  450 
V11-1055 Phono Conn  19p  YX43W Multocon Slqt 24 way  59p 
957611 2 5 Plus Plis .13p  YX441  Multocon Skt 36-way  680 
444773  25 Mug Sc, 229  01453  Mato«, Plug Mn 3p 
HF78K 2 5 Jack Socket  023  1148.8  klercon Skt y n  30 

145791.  2 51.rne Socket  . .30p 
HF8061 MusPl   Pies 3 5 1Li  Page 81 sfelc  ue Scr 3 5 
H5820 Jack Socket 35  149  wnot. Mencon Pug 3-pen. 
9583E  Line SPC.I Plan 3.5  iSie  won kt Mornccn Plue 4-pry 
HF846 Lene Socket Ser 3 5  2ip  0191214 Minicon Pua/ 61).r 
HF615G Jaca Plut Mas 217  'AtiI3P atlecon Potg 11-Jpir 

5914Q Museum Plus 12-0n 14867  Sole Jack Plal  25p 
HFEOU  Dock Plut Scr  39p  YW15R RA Minora, ln 10. 
315071-1 SR Jack Plug  437  rw165 RA Mincon PI 4.3en 

08170 RA ?Anergie Pl 6-Pro 
3WIBU RA lAtocon PI 839•01 
YW1911 RA Moira Pi 12.P.n 

1192SC Muncon Terrer-el 
AV260 Manage Skt 3 way 

35p  0927E Moero Skt 4-voy 
36p  03128F Minicon Sat Sway 

yvv29G Mormon Skt S way b2p 
240  3WICH Miricon SFt te way 
42p  15531,  Prieecon 0 lin 

200 
220 
29p 
359 
480 

310 
3E0 
47p 
52c 
74p 

73g 
2p 
Sp 
71 
3p 
243 
30o 
36p 
50o 

59p 
6p 



AC34M Hangman Ganse £14 95111 
10350  Video Checkers  £18 95 
6.0369  Mate Craze  £24 95 
AC29G  Vide° Game Key board  £13 95 

AC3OH »de° Cerne Paddles  £13 95 
AC375  Video Caree Joysticks  £13 95 

KNOBS 

1981 
Catalogue 
Page No 

VAT 
inclusive 
PRICE 

1981 
Catalogue 
Page No 

VAT  1981 
inclusive  Catalogue 

PRICE  Page No 

939950 10C Con 3Aray  RW375 Ompak 205 DIS 
Y9094(  10C Con 4-way  16948C Plugpak 279  89sM 
M/997F  1DC Con 6-way   38e  RW506 Plugpak 282  89p 

YWINIG 10C Cors 8.skey  50p  RW51F  Plugpak 2133  £i.85 
SW99F1 IDC Con l2- way..  ._ .. 88p  RW28F  Plugpak Q  65p 
91(490  1DC Insertion Tad Cl 98  RW31.I  %goals T  £2 2S 
941041  Watercon Plut 3-pm  n . 12p  fi8932K Plugpak V DIS 
141136F  %tenon Plug 4-Pm  14P  RW34M Plugosk X  F.2 48 

H1060 Wafercon Plug 6-pm  n 199  13418S9 %go», HO Gutar  FA 45 
HUON  Wafercon Plug 8-pm  199 
941.063  Wafercon Plug 12 on  29r. 

Page 82 
191093(  Waterman Skt 3-wey 
941101  Wafercon Skt 4-way. 
19111M Wafercon Skt 6-vray 
H1121,1 Wat -con Skt 8-way 
HLI3P  Wafecon Skt 12-way 

111140 Wafercon Termsnal, 
YW320 Polarcon 02m.. . 
YW407  Compectboard 
YY22Y  CB Pin Blue 
99236  CB Pm Red 

11260  CT Pn White  £1.26 
YY27(  At Pin Black .....  £1.33 
90631 CR Plue Extractor £7.50 
373081  Large Patchboerd ....  £111 00 
899101 Large Patch Plue  . ....  37p 

11943994 Multispositen Plug 
9494389 Unwersal Plue 

I 1p 
10p 
16p 
17p 
25p 

3p  Page 89 
611 

£13 50 
379 
37P 

e 
Page 83 

otee125 PodprPrPFe:44 2211 169 
9494625 Ste Power Plug 25  15p 
9411631 Long Pwr Plug 25  150 
HI485G Fbyeer Set 2 1  20p 

9414869 Peser Skt 2 5  e 
HH87U Cassette €199Naeo  . 
H948811 Cassette Skt Paros 46p 
141171  USA Maros Plug  209 
H1180  Flat Pm M/S 279 

941.191  FraI Pin Conn  .31p 
ews6L Cas lead Crown  600 
133957M Cas lead Fieschi   600 
03958N Cas Lead Nat Pan  60p 
RWS9P Cas Lead Nreco 

WW60Q Cas Lead Otakie.Onon  60p  Page 93 
RW610 Cas Lead Paros .65p  WF2OW Mug Headset 
R39'625 Cas Lead PhskPs..  . 75p  1H81C &lucane,' Headphone 
91•1531 Cas Lead Sanyo  _ 60p  LF1821)  Boons Ym Headphone 
RW64U Cas Lead Shan:.  UI83F  S'errai:feule OH 15 0P s 

WF 139  StereoPhone HPII0C... 

W,Fiti1 SlereoPhone 094207 
1  Stereophone M1106.  

1319659 Cas Lead Sony  .60P  uissc  Stereophone 945.310 
FIVI66W Cas Lead Telefunken  6SP 
YX625  Cassette Lead 00219.  609 
YX631  Cassette Lead 955. .  60P 
Mt 165  Euroscc ket   69EM 

941159 489  
94142V  LOO Facilsty Outlet  61_gg 
14143W Euro Fatarty Ptig   75p 
BW99H Euroconn Lead..  __ £1.75 
WY16S Euroboard 4-,ray  _ £7 35 

WY17T (seaboard 6 gray  £10.75 
HUON Mens Plug P429  .  64p 
941449 Mens Socket P646  £1.39 
941236 Meurs Socket P4305( ... £1.15 
HL45Y  Mares Plug P649  o.... £1 15 

H1466 Mens Socket P650  989 
941478 Mens Plug S62403  £1 36 
M148C Mens Socket SA2404  799 
/4177E Mens Plug 182190  499 

P484 94  

CONSUMER 

Page 88 
AFI8U  Canon LC31 
6.1199  Canon LC52 
AF2OW Canon FC42 

AF2IX  Canon 1C6IT 
A1220  Carlon P7-0, 
9X8811  P7 Paper Roll 
YX139W  P7 Irk Cassette 

.£6 95 
£11 85 
£13 95 

£16 95 
DIS 
. 46p 
E.2 75 

Page 90 
AFO2C  Alan 800 Computer  F596 DO 

Page 85 
+11.213F  Mens Socket SA1862 
941490  Mens Sockel SA2111 
1113094  Mains Plug SA20196 
$41313  Mares Socliet S62020 
941331  Mens Plue SA2367 

>1134M Mains Socket SA.2368 
941369  Mens Plue P635 
941375  Mains Socket P616 
9413994 Mens Plug P551 
941401  Mens Socket P552 

94150E  Stem* 8037 
HL51F Boot 9455. 
H152G  Boat 8878 

Page 86 
92.04E  Adapter E 
Rei01B Adeptor 
989389 Adapter W 
Yvs391: Adapta X 
6893701 Adapta H 

19.1030 Adapta D 
RW11M Anaelor M 
RwOEG Adapta G 
ÑWOSJ  Adapta J 
RWOOA Adapter A 

91934M 
YW35Q 
RWO5F 
RVIO9K 
1119102C 

Y19375  Adapter V 
RW12N Adaptor N. 
'AV33L  Adaptor Il 
H1.53+4  Adaptor P 
99)36P Adaptor U 

R0271 
989260 
RW451 
089445 
RW4713 

f692 10 Ompak M 
119046.1 Dsnpals 274 
RWISR Dinpak B 
RW140/ Dsnpak A 
11043W D,reak 254 

RW165 
RW221 

Adapta S. 
Adapta T 
AcMotor F 
Adapte K 
Adaptor C 

Dmpak P 
Dreak N 
[Impair 273 
Drapais 262 
Ompak 275 

ompak C 
Dmpak J 

Page 87 
R19234 Clinpak K 
81924B Dinpak L 
RW18U Chneek E 
RW198  Dordak f 
RW17T Dmpak D 

RW209) Cknpak G 
989490 Ordre, 280 

£i9j? 
£1.48 
.£1 34 
.£155 

93p 
£1 05 
£1 29 
£2 97 
989 

129 
27p 
389 

450 
45p 
SOP 
569 
38p 

409 
3k7 
46p 
379 
42p 

SSp 
El 25 
40e, 
400 
45p 

LI 55 
459 
£1 28 
£1.30 
0911 

6011 
£1 20 
£1.45 
.750 
..959 

€1.55 
.£1 50 
£1 55 
£1 10 
£1 10 

£1.10 
69p 

Page 91 
AF030  Aton 400 8K comput, 
AF28F  Recorder 410 
6104E  Prsnter 872 

Page 92 
AFO6G 
19870 
AF29G 
AFO7H 
AF08.1 

AFO5F 
AF3OH 
AC388 
AC39N 
ADICT 

DIS 
£50 00 
1265.00 

Disc Drive 810  £345.00 
Unr Floppy >se  . £2 75 
Interface 850  £135.00 
8K Memory Module  NIA 
16K Memory Module  £65 00 

Prsnter 825.  £SSO 00 
Modem 830  NIA 
See 604 10  See 

note 
belOw 

See YG631 
See 1066W 

PeK4 94 
9/F19V  Ste,ephone Dac 100 
161139  Headphone Adaptor 
113729  Intercom 2-51aton 
8978K  FM Intercom Parr 
X977.1  4 Channel FIA Intrcorn 

Page 95 
vent).* CoMPael PA Amis 
WY12N lOW PA Amp 
XY81C  40W PA Arno 
99820  6097 PA Arno 

Pige 96 
AFO9K  AM Rade 
AFICK  AM/FU Rte° 
6911M  AM/FM/Air Raide 
AF17T  5 Band Rade 
AF12N  Teak Clock Rade 

AF)3P  S'Ive Clock Reeks 

Page 97 
At 14Q  Cassette Dock Rade 
AFI5R  3-Band Radio Record, 
41-16S  4- Band Recorder 
AF27E  011305 Equalsser. 

Page 98 
ACOOA  360 Grne Cnexl 
AC019  Arr Sea Battle Game 
ACO2C  Space War Garne 

Pal» 99 
AC030  Outlaw Gambe £14 9511 
ACO4E Vadeo Olympes Game  £18 95 
4005F  Breakout Game  £1895 
ACO6G  Basketball Game  £14.988 
ACO7H Surround Carne .£14 95Z 

£45 99 
£35 60 
£44 50 
£77 50 

£99 95 
£18 95 
£14 95M 

Pige 100 
AC091(  Fun %th Ntrnters Garre £14 9511 
aCIOL  Codebreaker Garne  £18 95 
AC11M Hunt  ..csre Ganse  £18 95 
AC12N  'bromure Golf Game £14 99B 
4113f  Skydwer Game ..  £14 95U 

4(140 
ACOSO 

Street Racer Ganse £18 95 
Sowing Game  .  £18.95 

Page 101 
AC16S  Brain Games  L24 95 
ACI8U Gott Game  £18 95 
AC199 Stol %COIS Ga me  £14 958 
AC21X  Superman Game  £24955 
AC229  Adeenture Came    £18.991 

AC249 Indy 500 Ganse £29 9513 
AC25C  Backgammon Game  £98.9 55 

Page 102 
AC260  Space Inuaders Game 
1021E  Programmmg Cartrdg 
AC28F  Chess Caere 

65p  Page 103 
87p 
820 
950 
El 42 

Cl 34 
£1 55 

AC2C69 D'eus Carne 
ACI7T  Human Ca nnonball 
AC236  Casmo Ganse 
AC31)  Neste Orner Ganse 
AC32K  Dune £m . 

AC331 Pele Soccer Game 

Note For detests of SOITWOrP. pease ask !or leaflet AH526 (Issue 2 me iredebbe). 

£24 9511 
£18 958 
£18.9511 

£24 95 
£14 SSS 
£18 9511 
£24 96 
£18 95 

£24 95e 

ELECTRICAL 

Page 104 
HF018  Termsnar Block SA 
941543  lerrenal Block 156 
HL55K  Term,nal Block 3C1A 
941561  Terrnmal Block Con', 
•HI.57M 5 Aue Plue ... 

119267X  13 Amp Plug Nylon 
9415894  Rubber 13A Pug 
941599  154 Flug Nylon 
941600  Kettle Connecta 
941618  Flex Connecter 

941625 Mens Adaptor 2-way 
H1631  Mains Adapter 3-way 
1-1164U  Shaker Adapter 

Page 105 
HI.651/ 
HL66W 
ffl_678 
1.41689 
941698 

14L7019 
1117119 
Ht..72P 
H173-9 
94174R 

RW6,99 
9417694 
H1771 
H178K 

VAT  1981 
inclusive  Catalogue 
PRICE  Page No. 

339 
699 

£1 10 
£1.47 
59P 

799 
990 
99p 

£1 67 
El 40 

£2 20 
£2 95 
LI 15 

Juncten Box Srnall  £1 50 
Junction BO. Lge 99  
Jonction Box RM  £17g 
Ssngle Skt Unswtched  £1 85 
Dble Slot Unowtched . . £3 75 

019e SM Unserchd Sra. .. £7.30 
Single 5* Sisekel  £2.60 
Double Sri Socket ..  £5 70 
'trading 51,1 Single 
Trading Dite Slot 

Des Board 4-way  .  £8(£371.14770555 
CCookerSwitch  i 
Neon Cocker Smtch  . DIS 
Sauver Slot isolated   £18 75 

Page 106 
M1791  Shaker Socket .  67p 
111808  Cooker Outlet C  .. £2-30 
H1.81C  Cooker Outlet T--- -----. €3.20 
M1821)  Flex Outlet tJnsuchd .....  
HL83E  Switched Mex ounet ..... _ £1,25 

HL84F 
H1.85G 
HUI6T 
HL87U 
141889 

HL.897) 
HL9OX 
HL M 
H1926 
F11.938 

Dock Connector S _ OIS 
Dock Connector B  . OIS 
(barrent) Plate 
20,11 Flatepetch  13 20 
20A Waler ler Steen  £4 85 

Ught Swch ST Smgle  £1 08 
Lsght Swch DT Sengle  £1 49 
baht Serch Due  £2 39 
Lqht SmIch Trese  £3 75 
Lient Sentch Quad DIS 

Page 107 
FjF 101  250W  Rotary Ornmer 
F 1294 250W Ne Drnr Ste 
13P  200W Push Dmr Dble 

•  250W Touch De mer 
350  Remote Conlrol Dnerr 

0536P  Drnmr Coritrol Ber 
I :l Security Derme 
F 165  Auto Security Smtch 
Y 9 fl Panress 16mm Sei 
113101  Fl Pattress 2Smrn Sgl 

9611M Fl Pattress 25mm Obi. 
181294 FI Pantess 35rnm Dbl 
YEI13P  Steel Pattress 47m0, 
90149  Sur Patl 2Ornm Sngl 
IRISO Sur Patt 29rnm Sngl 

913165  Sur Patt 29rnm 051e 
98171  Sur Patt 47mrn Dtge 
581913 Comerpon Paftress 

£4 85 
£5 75 
£12 35 
£4 25 
. £5.40 

£7.99 
£860 
£12 50 

DIS 
.£3 95 
£8.75 
CIS 

£29 95 

.. £21.50 
£2995 
£65 50 
£106 75 

El 95 
£4 95 
OIS 

£37.50 
£22 50 

£22 50  Page 108 
F 036  Canlmng5,nrtctm 1-nay   

Celsng Spiders 2 way 
lam Welder 702 
La mpholder 254 CG _ 
Lamesholder 252 112m 

2C 
030 
E 

£7 3C 
£9.95 
£1949 
£1595 
£2945 

£15.25 
£16 95 
£13 25 
859 
70p 

£1.06 
£1 25 
L2 55 
750 
929 

£1.65 
£2 75 
£2 50 

£2.65 
DIS 
75p 
OIS 
650 

Bayonet LIHIre  88p 
Cemirng Rose  £1 08 
BC Adaptor DIS 

100794  Starter 80W  25p 
F0191  Tune Senti% £16 95 

991696 Power Controser  £2(1 95 
91320W Room Thermostat  . £825 
5108)  &VI lead SA .  £1380 
89099  Extn Lead 134  . 617.95 

HARDWARE 
Page 109 
BFOOA Bol! 2BA 112sn  33p 
ElF0113 Boit 2BA lsn  85p 
BFO2C  Bat 413/1  250 
915130  Bat ABA I /2,n  289 
13104E Boit 4f3A 1 sri 031/ 

1.0520 Bort 4136. 1 1/2in 
8905f  Bat 688 9/4e 
BFO6G Bort 6BA 1/2in 
BFO7H Soit 6BA lin 
195311 Bort 6BA 1 1/2in 

BF081  Bon 813A 114rn  ...28p 
BFO9K Bote 886 1/2m  .249 
111354)  C/S Screw 28.6 1/2in  .. 14p 
uesK  C/5 Screw 4E4A 1/Cat  lAp 

C/S Screw 4BA 1/2in  .  17P 

8911p4 C/S Screw 4BA Isn   
111561  C/S Screw 6BA 1/41n 
BF12N  C/S Stresa 608 112sn 
BF13P  C/5 Screw 6BA 
LROCIA  C/S Screw 864 112mn. 

89149  Panel Screw. 
10755  C/5 Panel Screw 
EIFI6S  Nut 2614  1.90 
13F171  Nut 464  19p 
8918U  Uu16BA  12p 

E1F I 99  Nut 8/3k  129 
anovr Washer 2111,  120 
89210  Washer 4139  913 
BraY Penne, 665  9p 
EIF234  Washer SPA  50 

107694  Cup Mesmer 2p 
13F248  Shake 28A 
Bf 25C  Shake 413/1 
89260  Shake 68A 
113018  Shake 884 

13927E  Tag 2BA. 
BF28F  Tag 486.. 
8f296  Tag 688.. 
16.1312C  Tag 813.6 

--339 
12p 
140 
439 

32p 
9p 
19p 
359 
299 

313 

12p 
9p 
190 
lip 

gp 
Sp 
90 

VAT  1981 
inclusive  Catalogue 
PRICE  Page roo. 

593094  Poz, Screw MS (tren 23p 

BF31)  Per Screw 1.15 12mm  33o 
BF32K  Poe Screw M5 25mrn  .33p  Pen 113 
89331  Poe Sara' 144 64,M .  259 
EIF3411  Pots Screw M4 12mrn  32p 
89359  Pozs Screw M4 259rn  27p 

13/.36P  Pon Screw M3 fennt  13e 
LR57M  Poe Sem« M3 9mns  . 13o 
ElF37S  Poz, Screw M3 12rnm  15P 
BF388  POD Screw 143 25rnm  27p 
LR58N  Poo Screw M3 40men  33P 

BF39N  POD Screw M2 5 6rnm  150 
51401  Pop Semer /42 5 12rrun  18P 
(1141U  Parr Screw Te 6rnm  290 
E19464  Isobolt M5 12rten  55e 
9F4 10  Isotelt144 6mrn  26p 

BF491)  Isaac« 1,44 12rnes  33p 
BF50(  Kobe« All 2Smen  57p 
BF51F  Isobon M3 6mm  206m 
BF52G  Iscrelt 693 12rnrn  269 
BF5314  Isabel M3 25rnm  35p 

89543  IsobolI M25 6rnm  19p 
E3F5SK  Isotoolt M25 12rnin  249 
8F561.  sonut M5 
BF57M  Isonut M4  .20D 
BF58N  lsorrot M3  15p 

BF59P  Isoorsi 692 5  149 
1059P  lsoe,nt 912  10p Snirs  sowasher M5  15p 

R  sowasher 1,34   90  
8F625  Isoamasher M3  9p 

ElF631  Issowasher 142.5  9p 

-194 9  isoIso shale MS  12p 
washer 142 7p 

139•439)  Is.ostake 514 
BF44X  lsoshake M3  Zro 

BF459  Isoshalse 612 5  9P 
1.06113  Isoshake 912  SP 

Page 110 
198 28 Mata« M5 
19631  Isotag 694 
LR64U  Notas9.13 
11165V Notas M25 
11166W Hotu M2 

81881  SitsTpir No.8 x 3/£1in 
(86916  511-Tte No8 x 132e 
10678  Stf.Tple No6 o 3/138n 
8F67X  SO.Tpr No.6 x 1/2rn 
818.59  511-Ter 1940.4 0 3/8m 

09-66W Srt-Tpe No 4 o 1/21n 
596413  571-7pr 9402 I( 3/16. 
1R689  Silt.Tpr No 2 o 3/ern 
BF70k1 Nyl 284 I/2sn 
EMIN  MO 2BA 1.n 

BF72P  Nyl 484 1/2,n 
U7 »  Nyl 486 lm 
B17411  Nyl 4131, I 1:7m 
BF75S  Nyt 6£1.6 112,n 
BF76M  Nyl 613.5  

(3977.1  Nyl 8BA 1/2m 
BF78K  Nrt Nut 2BA 
139791_  Nyl Nut 454 
B18013  Nrt Nut 6BA 
BF131C  Nyl Null 886 

BF820  Nyl Washer 26.6 
6983E  Nyl Neste. 486 
BF84F  fart Washer 6BA 
8F850  661 Wal Ker OSA 
WHI811 Nyl C/S Sow 6113 ,12nen 

BWF9111R9V sNDrt,on,ng Nouitp143 

YW94C Batten Cho 
1899H BU, Wdscrw NO 4 1/7-
814449  Plan Firme 

91234  Hand Wheel Bolt 
FW1OL  Spade 2130 
FWI1M Spade 4BA 
Prs/13F' SI uddIng 286 
FW149  Studdsng 4EIA 

F1915R  Studdrsg 6BA 
FW3OH 484 Spacer 1/8en 
F9WW331.1  IBA Spacer 114mn 

f89331  62e 46 j Spaceer Pi e'f8933  31r  

P9341.1 688 Spacer 
I 12m 

1"e35°R696   11686.: Spe9ea ccerer  
LR701.1  IBA Spacer I rem 
187194  Thrded Sec, 48A 

LR72P  Thrtlect Soc, 686 

Page Ill 
FW 165 
Fe1171 
Ferl8U 
18030 
18739 

FW59P 
FW609 
18478 
10480 
1.11490 

LI ME 
LR51F 
BL74R 
131755 
817694 

989369 
989375 
948221 
118219 
191294 

Standoff Short 
Standoff Medstirn 
Standoff Long 
Terry Chp 1/In 
Terri Clip 1 1/2n 

Gramme Small 
Crommet Large 
S8 Grommet 3P-4 
SR Dore-net 511.3 
SR Grornmet ,SW 1 

5.11 Grommet 7K.2 
Sealmg Gramme 
Flengrorrenet A 
Flengrommet 
Fleegrornmet C 

Noie Plut 114mn 
Mole Plug 318sr, 
Quekstek Pads 
Velcromounts 
Sealsne Sem 

Page 112 
1941294  Ai Sheel18somg 
LH13P  AlySheel16owg. 
LW21X  Ms er Trum 4 
1W221  Mixer Trim 8 
1W234  Muer tom 12 

LW24F3  Muer Trorn 16 
LS9171  Mme Mtg Tube 4 
LW181.1 Muer Mtg Tube 8. 
1W199  Muer Mtg Tube 12 
LW2OW Mixer hétg l'ute 16 

Vrtf48C Mens Warnmg Label 
18313  PCI3 Dedes. 
9943994 Transfer 1/Elsn Black 
514401 Transfer 1.,81n Red 
»I41U Transfer 1/8in Whste 

»i42V  transfer 1/4,n Black 
8p  XH43W Transfer 1/Aro Red 

594440 Transie, lien Whrte 
51-1459 Panal Trareslei Black 
XH46.1  Panel Transfer Red 

XH4713  Panes Transie Wnste 

18p 
201:, 
12P 
12p 
Sc, 

22o 
25p 
20P 
22p 
15P 

169 
120 
14p 
8611 
950 

390 
55p 

£1 55 
500 
ELlp 

60P 
55o 
5So 
53p 
550 
189 
18p 
18p 
2bp 
40 

49 
4p 
49 
15p 
12p 
350 
28p 
23o 
32o 
30p 

309 
- 38e 
4,90 
52o 
35p 

38P 
49c, 
320 
36p 
78p 

RW75S 
RW771 
RX99H 
9898877((33 
0*861 

1010099KK 
HB23.11 
948248 
111319V 
H13571/1 

R911W899188898VW 

589905 
127.004 
R9101 

8911 M 

Knob 8812 
Knob P/V20 
Knob 9992 
Knob 054 

Knob 083Knob 878 

Knob K1 
Knob 02 
Knob RK401 
Knob 90403 

Knob M1 
Knob 692 
Knob 1.4.3 
Knob M4. 
Knob 1381 

Knob 82 

Page 114 
RW78K 
118200 

91R8XXX000030X18 

9)(01.8 

9902C 
9)(030 
9904£ 
MB2OF 
14829G 

9X07794H 

R9XX00831111H68833030194941 

91164U 

91365V  Knob 088 
YR66W  Knob K8C 
H1334,01 Knob K1051 
9483 50 Knob K1061 
11832K  Knob K105 

948331  Knob 0106 
M5361, Knob 015 
948337755 Knob 024 
945388 Knob 030 
118339994N Knob K44 . 

319401  Knob 045 
9484411UU Knob K46 

Knob FIT 
Knob Fil 
Knob Ne 
Knob FX2 
Knob K74 

Knoll 1(78 
Knob K/C 
Knob 820 
Knob 9151 
Knob 852 

Knob 576 
Knob R77 
Knob 9153 
Knob 3154 
Knob K8A 

VAT 
inclusive 
PRICE 

Page 115 
8216655  Collet Knob Black 
RX171  Collet Knob Grey 
61 .459  15mm Collet Cap 8811kkW1464 15e.,,Collet Cap Blue 

W1.478 15orn Collet Cao 51eWL48C  15nen Collet Cap Grey 

94490  15mrn Collet Cap Red 
W550E  15nen Collet Cap 911. 
19151F  15mm Collet fate 81k 
WL52G  15mus Collet Pole Bk, 

94.58H  15rren Collet Polo Ger 
61.54.1  15rnm Collet Pen Dy 
9/155K  15nun Collet PM, Red 
891561  15rren Collet Pntr tin 
R91811  15mm Collet Not De 

RX19V  15nen Collet Inde, 
RX2OW  15m-n, Collet Skia 
RX211  15rrun Collet Stator 
..00114433** Comlel Rd Nut 1/8n 
•W1449  Godet Rd Noir lOrnm 

RX220 Side Knob A 
11((110099**?? 51,4ee Knob 13 
9G101.  Shde Knob C Black 
9G11M SIde Knob C Chrome 
80248  Sade Knob F 8Ik 

8525C  Shde Knob F Blue 
RX260  Sfide Knob F Green . 
0027E  SIscle Knob F Grey 
2228899  Sfide Knob F Red 
R9290  Sand le Coupler 

RX3OH  Ex1 Spi ndl e 
• 89.380  Nylon Rod 
RX459 Cord Cesse Brass 
9546* Cord Orne Steel 

arons  Bush 

0Pjar) 116 

l59p  101i44.3W71QW CCoe Ir Cord Srnalt 
R994C  Cord Drums Large 
131(44X  Flywheel 

5p 
6p 
7p 
109 
25o 

2o 
29 
6p 
7p 

.. 10p 

260 
8o 
24p 
290 
3Io 

5p 
7p 
99 
129 
79p 

£1 59 
E3 85 
DIS 
DIS 
DIS 

DIS 
El 10 
DIS 
DIS 
DIS 

150 
25P 

£1 35 
£1 56 
el 56 

£1 56 
£1 45 
£1 35 
£1 56 
El 56 

£1 35 

RX39N  Vernier Dal Smae 
RX401  Vermer Dal Medlum 
R041U  Vermer Deal Large 
18(425  Ban Oree 
H8429 Msn, Bali Dm* 

1.1843W DR >ne Scale 
HI3459 Alummem Del 
M8464 Whrte Pointer 
1413478 Ban Drsve Ponter 
948480  Sprsng Short 

19134910 Soma/ Medsurn 
HEISOE  Sonne Long 
99550 Pulley 112,n 

MICROPHONES 

Page 117 
113926  Phone Cori 
11393(3  Crystal Mic Insert 
11368Y  Lapel Msc 
»11694  Ste,. Mc 
96131J  Cassette Msc Jacks 

11132K  Cassette Me DIN 
98331 Electret Cssette Mc 
WF350 Dyna mo Bail Mic 
194861  Long Stem Mc 

Page 118 
1948713 Dynemic Stereo Mes 
WFOSF  Conrnunicalens Msc 
'6070M DM Corons Me 
919773  fec Hlre SVP.« Fra 
91,97831 sec 9414m Adnesne 

90791  Me HIOr Magnetic  52o 
XY72P  Base Stator 1.1,C  (24 75 
L8594 Tse Chp 141,c  £7 85 

16p 
DIS 
250 
22p 
45p 

Sele 
290 
390 

£19U 

389 
30o 
26o 
450 
45p 

55p 

359 
310 
45p 
459 

27p 
32o 
49p 
529 
53p 

559 
64p 
690 
96p 
43p 

56p 
64o 
950 
£1 74 
59p 

959 
SSD 
75is 
720 
690 

790 
£1 15 

38o 
45p 
5p 
Sp 
Sp 

Sp 
Sp 
Sp 
5o 
Sp 

SP 
5p 
So 
Scr 
1 1p 

18P 
219 
19p 
16re 
161m 

15o 
19p 
209 
299 
179 

17p 
1/p 
17p 
179 
499 

69p 
14p 
89p 

£1 39 

530 

£117:1g 
£1 05 
£3 35 
£2 35 
£2 95 
£3 55 
£2 35 
£1 95 

£9 75 
£4 75 
35p 
55o 
99 
9p 
90 
1461 

. 95p 
50o 

D 28 
DIS 
£1 95 

£.2 75 
(2 95 
£9 93 
Ors 

E10 25 
£5 75 
£8 25 
28p 
49p 

Page 119 
YW71N UM Tse.Cie fric 
0834M  Low Cost Elect Mmc 
18359  Eketret M,c 8CM3I 
WF34M FJectret mic Due 2. 

£12 45 
DIS 

£10 45 
LIE 75 



1981 
Catalogue 
Page No. 

VAT  1981 
inclusive  Catalogue 
PRICE  Page No. 

0B35P  Umsound M EMB2D  £19 17-

59375  Unisound MrO EM83D  .£20 85 

Page 120 
WYOSG Super Cheered Mc 
45(07H Stereo Electret Mic 
.508386  unend Mfr. DMISOOD 
Ltagqc  5-creen 015 
1.8050  Mc Limt 315 

1.13359  ehrektueld 
Yi1172P Gsrseck &tut Stand 8in 
1.1-98V  Gsnece Mit Stncl It2in 
W0360  Gsneck Mit Stnd 21,n 
5W73Q Elastic G5neck Base . 

7W74R  Meta! Gsneck Base 
80375 Bkt For 05nd) Stand ... 

Page 121 
L896£  Tabde.Top Mt Stand 
0W755  Cast Base Mc Stand 
YW76H Extra Hat Mt Stand 
06455  5-Foot Mt Stone 
08455  Boom Arm 

MUSICAL 
Page 122 
LOWF Pre-Arno Eg2s 
°13395  Pre Amp C55 
13330H  Mono Mt Mire , 
X529G  Stereo Myer 
LBE6W  Min Finam--

093()H  FJer Ber. 

£23 55 
£1.9 75 
£36 45 
£6 58 
CIO 75-

45p 
£1.99 
£2 95 
£3 45 
65p 

£3 25 
£1 95 

£2 25 
£.3 85 
£6 95 
£13 45 
£12 65 

£3 45 
£843 
£8 65 
£22 88 
£19 77 

£15 26 

Page 123 
06411J  Ooze «ah Pedal  ,  .£29 SO 
5934M Vit ra Chores  .....  £57.30 
0521.11V  Minu Compressor  021 20 
X133.9L  Echo Chember  567 33 
L1675.  Echo Chamber Tape  £4 99 

XYBOB  1380 Echo Machine  ..£72 50 

Page 124 
01340T  Cry Gmbh Pick-Up 
5641U  hylon Meg Prck Up 
58421/  Steel Meg P U 
1108J  Pickup Transi 8321 
7109K  Pdclup Trans' 0,51 

01.10L  PickuP TransIAJI5 
YLO7H  Pica up Switch 
/878K  Curter String> Nyion 
1.13609  Guitar Stenger Steel 
1998G  Sbap Button 

OPTO 
Page 125 
R5861' 
eX57M 
90585 
9559P 
9060Q 

ROSIR 
RX76H 
9577) 
9578K 
65791 

RX01161 
RX675 
9068Y 
RX6125 
FF66W 

FP67X, 
FF685 
FF69A 
51,00A 
85018 

7502G 
1.0030 
0304E 
00395F 
1106G 

90.820 
6393E 
9081C 
9098G 
9570M 

WQ13P 
151.749 
WL755 
exe4F 

£3.93 
£7.30 
£6 45 
£27 95 
£19.95 

DIS 
£2.65 
£1 85 
£1.55 
55e 

WES Batten Het,  ....21p 
Holder MES Amber  el 45 
Header MES Blue  DI'S 
5iolder MES Clear  .. £1 45 
Holder MES Green  CI 45 
Holder MES Red  . £1.45 
Dmd LES Lhldr Blue  35p 
Dole LES Lhldr Green  35p 
Gold LES Lhldr Red  35p 
Dmd LES Lhldr White  35p 

Di ed LES LhkIr Yellow  35p 
FITTp LES Lhldr Blu  35p 
Flt-TE LES Ltedr Gen  35p 
Fil-T9 LES LhkIr Red  359 
Fluted Lhlte Amber ...  30p 

Fluted Lhldr Clear  .... ...30e 
Fluted Cie- Green  30p 
Fluted Lhldr Red  309 
LES Cover Amber  Sp 
LES Corer Blue  SP 

LES Coker Green  . 6p 
LES Cover Purple  Sp 
LES Cover Red  6c1 
LES Cover Whit  6P 
LES Cover Yellow  6o 

Pan Neon Amber  . 56 . 
Pan Neon Red  750 
Square Neon Red..  .33p 
Square Neon Green  33p 
Wee Neon  .. 140 

Wore Bulb 1211  -309 
Les Bulb 65  17s 
LES Bulb 12V  15a 
Neon Bulb  .. eep 

Page 126 
817651 Bulb MES 355 
Ve_77.1  Bulb MES e5 0 2415 
ViL784 Bulb MES 65 615 
81791_  Bulb MES 65V 
ViL8043  BUM SAES 11e 1 2W 

WU31C Bulb MES 12V 1 2W.. 
WL820  Bulb MES 245 
LQ101.  Portable Lamp 
55715  Caravan Lam o 
1911M  12V Tube 

LLISR  240V Inspection Lamp 
50158  Bulkhead 
58643  Festoon Cable 
08455  Festoon Larnphaleer 
118520 Pygmy Bulb Mue 

51853H Pygmy Bulb Green 
H1354)  Pygmy Bulb Red 
H8558  Pygmy Bulb White 
H5561.  Pygmy Bulb Yellow 
582 80  Stay-Put Lamp . 

Y8290  Soot Hodder. 

Page 127 
51304  3-Bank Lampleeder 
51331.1  BC Clip-Qin Her erg' 
88324  BC Clip-On Hdr Two 
WF25C  Spot Lamp Amber 
WF260  Soot Lamp Blue 

WF27E  Spot Lamp Clear 
WF18F  Spelt Lamp Green 
45829G Spec Lamp Reel... 
leF30e4 Spot Lamp Violet 
WF220  Gooseneck Lamp 

W4-32e  Mtn LED Red . 
WL33L  Mini LEO Green 
kfil.34M Mini LEO Orange 
YY386  Min LED Yeltow 
00.395  Muni LED Clip 

54L274  LED Red 
W1-28F  LED Green . 

32 

35p 
1.60 
31p 
27p 
28p 

29p 
36e 

4695 
£9 65 
e1 38 

ES 60 
£4 35 
DIS 
DIS 
5Cp 

Sep 
505 
;Op 
50p 
CId 

.43 85 

..DIS 
-54-59 
£6 45 
£2 85 
..£2 85 

. £2 35 
..42 85 
£2 85 
£2 85 

..£5 32 

lop 
19p 
27o 
19p 
2p 

isp 

. 33p  FL75S 

. 17p  81305F 
10  BR-07e 

136679 
9906G 

139370 
BROEU 
80905 
850113 
9502C 

900319 
89090 
96680 
BRIO/ 
41911M 

88125 
BR13P 
8914Q 
89159 
89165 

09171 
laRiau 
8919V 
13920W 
9R M 

B005, 
8506G 
1313220 
61707X-1 
139238 

139249 
BR25C 
YOBJ 
8009E 
90101 

9011M 
1315260 
135115 
13013P 
9927E 

B6287 
BR25G 

Page 129  B9301e 
FR36P  7-beg Red Type 1  9931J 
FR375  7-Seg Red Type 3  8632K 
04289  7-Se g Red Type 4  41933L 
FR39N  "1/2 Display Type 1  130149 
FR4OT  "1/2 0381u9 Type 3  80156 

FR41U  '1/2" D  13634 MsPley Type 4  BR35Q 
13066W OD Dtsptay Type A 
85670  OD Display Type AF  8636P 
13568Y  DO Display Type C  00165 

13637S 
4193813 
80171 

5008J  4-Dig Dspy Gain Cate  £2 69  85I8U 
B570M 4 Dig Dis Crhn Anode  £1 50  BY195 
HIG36P  Mull Crnn Cath Disply  43.45  5010W 
011321(  Fete, Amber  .  85p  80215 
FR331  Filter Green  41 20  130120 

0934M  Fitter Red  85e  8023A 
FR35Q  Finer hallow,.  65p  80248 
FY89W  Lid Crystal Display ,  £5 50  8025G 

80260 
8V? 7E 

Page 131  9528F 
WL35Q  Optralsolator  0029G 
11625  Dual D-ate Isolator  80308 
0Y630  Quad Opto Isolator ..  (3031.1 
YY.27.079  Darlington Isolate, 903211 
reee 3 SCR Isolator  13033L 

00101.  Indic Isolator  £1 55  BY34M 
80350 

Page 132  85375 
01-i7OM IR Emitter 13_38.  61389 
00715  Peotereole TIL1.00  130.3951 
0065V  lefra-Red Source  13040 -

41,6614  tetra-Red Sensor 
81235  MS4A... . 

QF30el  811725, 

Page 130 

ket_23G LED Orange 
WL305-1 LED Yellow 
11401  LED Clip 

r Red Square LED Re 
839  Square LED Green 

01.11161R  Square LED Yellow 
YH62S  Square LED Clip 
519113  Large LED Red 

0041V  Large LED Om 

Page 128 
00450 
00468 
80478 
YY48C 
07490 

0750E 
1751F 
v0520 
005311 
8554.1 

70556 
00561 
0057M 
55585 
5543W 

00440 
51153H 
101543 
05155K 
11-1661. 

0H57M 
00618 
YY59P 
1160(/ 
85651 

YG33L 
1034V 
50359 

Shama LED RI Reel 
Shape LEO RI Green 
Shape LEO R/ Orange 
Shape LED RI Yellow 
Shape LED S2 Red 

Shape LED 52 Green 
Shape LED L3 Red 
Shape LED 1.3 Gteeo 
Shape LED 13 Vebow 
Shape LED T4 Red 

Shape LED 14 Greer-
Shape LED 14 treldoe 
Shape LED As Red 
Shape LED A5 Green 
Ilauminator Orange 

Illtentnator Yellow 
Cliplute Amber 
CliPlute Clear 
Glipiee Green 
Clealtle Red 

Ckplite Yet* 
Mulecorour LED 
Chrome LEO Small 
Chrome LED Large 
Red 13argraph Oslo, 

Green Bargraph Uslpy 
Orrige Bargraph Dsply 
selow Bargraph DsPly 

VAT  1981 
ir1C135iVe  Ca(adoeue 
PRICE  Page NO 

Page 133 
153619  MEL 12 
01625  Xenon Tube 
Y 63/  Trigger Transtmr 
.  lnInn Light Guide 
511 I M Laser Tube 

I-1515V  Sete Laser PCB 
110431  Lens 
H96411 Lerisnoleer 

ORGAN PARTS 

Page 134 
QL02C  SAN117 

Page 135 
08101  Dte02 
0911M  110102T 

Page 136 
)(LOQJ  Short Spring Lake 
01384F  Long Spring Line 
51385G MES Driver Module 
YLI7T  Reverb PSIJ Moeue 
59171  VW KIM 49 Note C-C 

01313P  KB MaJrning Strip 

Page 137 
69140  Keyboard 48-Nate  £23 94 
.501513  Keyboard 43-Note  .52395 
e8165  Keyboard 61-Note  £28 95 
51394C  Contact Block 180  29P 
550113  Contact Block GJ  45P 

1902C  Contact Meek GB2  67p 
0809D  Contact Black GC3 DIS 
5804£  Earth Bar  230 
XBDCIA  Gpla Wire  £1 10 
5171561  Spacesid Mid Range  £52.66 

36p 
36o 
401. 

.... £1 rltr5) 

210 

209 
255 
37p 
27p 
200 
27p 
1Ip 
260 
.26p 
.22p 

204 
760 
230 
27p 
NIA 

501 
lep 
Sep 
16p 
104 

52p 
54p 

£3 25 

£2 95 
£2 55 
£3 35 

£1 07 
DIS 

.0125 

:ee 
£1 07 
£1 98 

£1591 

690 
fl 31 
£1 86 
74 . 

.52 12 

£2,40 
49p 
67p 

£124 00 

45p 
93p 
38p-
31p 

£2 95 
£1 70  Page 139 

BY44U  Mar Key Tab Mx 16 
13042v  mar Key Tab Clime 
Eer43ky Mar Key Tab Oche 4. 
130440  Mar Key Tab 041 Sus 
BY460  Mar Key Tab Rena 

BY46A  Mr Ky Tb Wes Cncl 
80478  Mr Ky Tb Prsts To Rr 
8948C  Mar Key Tan Reed 4' 

£4 80  BY490  Me Key Tab Revert) 
£2 BYSOE  Mar Key Tab Re Fsl 
15 
695  805IF  Mr Ky TO Re To team 

5552G  Mar Ky Tab Salict 
41053H  Mar Key Tab Sabo 8 
B05-4J  Mar key Tab Sao 1.6 
B058K  Mat Key Tab Steel 4' 

81561  Mar key Tab Strng 8' 
8057M Mar Ky Tb Sb Bs% 16' 
80555  Mar Key Tab Smut Att 

£1.20  BY59P  Mar Key Tab Sol Solo 
80609  Mar Key Tab Tratt e' 

VAT  1981 
inclusive  CaralpeLle 
PRICE  Page No. 

Stop lab Teltw 
S Tab Acc Del Tree, 
S Tao Bass Ourlai 
S Tao BOUrc1011 8 
S Tab Cello 16" 

S Tab Clarinet 8' . 
S Tab Clarion 4' 
S Tab Clavichord 
S Tab 0/Sto Rotor 
S Tab Dly Vbrato Acc 

S Tab Oily téteto Solo 
S Tab Diapason B-
S Tab Diapason 16' 
S Tab Drawbars Act 
S Tab Drawbars Solo 

Slab Dulciana 8 
Tab Flute 1' . 

S Tab Flute 2' 
S Tab Flute 2 2/3 
S Tab Flute 4' . 

S Tab Flute 5 1/3' 
S tab Flute 8' 
S Tab Flute 16' 
S Tab French Hen 8' 
S Tab Gedeckt 8-

S Tab Gedeckt 16' 
S Tab Honky TorW 
S Tab Horn 8' 
5 "Tab Mixture 16' 
S Tab (Mace 8' 

S Tab Octave a' 
S Tab Pedal Sustain 
S Tao P-airo 
S Tab Presets Canoe: 
S Tab Prsts to Rotor 

S Tab Reed 4' 
S tab Revert 
Stab Rotc• Fast 
Tab %tot to Main 

5 Tab Sal-cet 

S Tab Salictorial 8' 
S lab Saxophone IS' 
S Tab Soto Del Trern 
S Tab String 4' 
S Tab String 8' 

S Tab Sub Bass 16 
5 Tab Suslarn Act-- 
S Tab Sustain Sole 
S Tab Tremulant 
5 Tab Trumpet 8' 

5 Tab Tuba 16' 
S Tab Vibrato 
S Tab Vaz ArVidica 
S Tab Spa Humano 8 
Mar Ky Tab Cello 16 

Mar Key Tab Clef 8 
Mar Ky Tab Clnee 
Mar May Tab Clan 
Mar Ky Tb Di 9 to Ro 
Mr Ky Tb Dly VO' Ace 

Mn KY TO Sly Sb, Sba 
Mar Key Tab Dap 8' 
Mar Key lab Dap le' 
Mar K Tab Dbar Act 
Mar K Tab 0bar Solo 

Mar Key Tab Dolt 8' 
Mar Key Tab Flute 1-
Mar Key Tao Flute 2 
Mn Ky Tb Fee 7 2/3' 
Mar Key Tae Flute 4' 

Mr Ky Tb Fite 51/3' 
Mar Key Tab Flute 8' 
Var Ky Tab Flute 16' 
ktr Ky lb Frch Hm n B. 
Mar Kay Tab Gedkt 8' 

Sir Key Tab Geekt 16' 
Mar Key Tab >inky Ink 
Mar Key Tab Horn 

£14.82 
£16.82 

£5 53 
Ell 13 
£6 95 

£20 87 

39p 

Page 138 
5.81371.1 
FL66W 
F1675 
0L68° 
FL69A 

FL70M 
F17151 
FL72P 
FL73Q 
FL746 

Rotating Hares Unit 
Stop Tab Black 
Slob 'ab Brie 
Stop lab Green 
Stop Tab Grey 

Stop Tab Ivory 
Stop Tab Maroon 
Stop Tab Orange 
Stop Tab Red 
Stop 'ab White 

£79.30 
75p 
75p 
750 
75p 

759 
75p 
75p 
70e 
75p  RW9313 2in Pan Meter 500+A  66 45  )(51215  MES37 

1316113  Mar Key Tab Tuba 16 
85625  Mar Key Tab Vibrato 
80631  Mar 6 Tab Vor Ang 8' 
055411 Mar K Tab Vein Hum% k 
FL7SH  Key Tab 

89465  ST Strip 
XX13P  KT Strip 
BRO1U  Drawbar Red 
89425  Drayrbar White 
561183  Careact Peal Board --

0815V  Eree.SIdg Peclatoard 

Page 140 
389911 Por Unit Front Panel 
28.964  32 Note PrIlbd 

Carr n 3e with 0996 
X13225  Control Lever  . 
513215  Piano Pedal 

51320e1  Swell Pedal. 
572.8F  Reroute Faut Control 

.75p 
£1 10 
£1 ID 
El 10 
El 10 

£1 10 
. el 10 
..£1 10 
CI 10 
£1 10 

£1.10 
£1 10 
£1 10 
El 10 
£1.10 

£1 10 
£1 10 
£1 10 
£1.10 
£1 10 

£1 10 
£1 10 
£1 10 
£1 10 
£1 10 

VAT 
inclusive 
PRICE 

610194C 1in Per Meter IrnA. 
R55950 2.n Pan Meter 5rrad 
RW966 1e, Pen Meter 10mA 
R532K  2 ri Pan Meter 513mA 

95331  2in Pan Meter 130mA 
9534M 1in Pan Meter SCIOrnA 
90359  2in Pan Meter IA 
9536P  2in Pan Meter 5OV 
RX37S  2in Pan Meter 3013V 

90520  1in Pan Meter S' 
RX53H  2in Pan Meter 'YU' 

Page 142 
5017T  Meter MS45 100u/s. 
YG181.)  Meter MS415 1mA 
00151  Meter M548 YU 
81541  Large Panel Meter 
15.5555(  elureinaiung 161 

F0(925  Meter V: 15V 
95873  Mete, Mr 60V 
RX889  Meter Mi 3000 
9589W Meter MI lodi 
90905  Meter MI 5A 

1145911  Meter MI 15A 
El 10  RX938  Peeler Y. 259 
il 10 
41 10 
CI 10  PCB EQUIPMENT 
L] to 
0; to 
El to 
£1 10 
£1 10 
. £1 10 

. £1 10 

. El 10 
Et 10 
01 10 
£1 10 

£1 10 
El 10 
£1 10 
El 10 
£1 10 

£1 10 
£1 10 
£1 10 
£1 Mt 
£1 10 

£1 10 
£1 10 
£1.10 
£1 10 
£3 45 

£3 45 
£3 45 
£3 45 
£3 45 
£3 45 

£3 45 
El 45 
£.3 45 
53 45 
.£3 45 

£3 45 
£3 45 
£3 45 
£145 
£3 45 

£3 45 
£3 45 

. £3 45 

£3 45  Page 146 
£3 45 
£3 45 
£3 45 

£345 
£3 45 
C3 45 
£3 45 
£3 45 

13 4e 
L3 45 
43 45 
£3 45 
53 45 

£3 45 
£3 45 
£3 45 
£145 
£3 45 

£3 45 
£3 45 
£3 45 
£3 45 
£3 45 

£3 45 
£3 45 
E3 45 
£3 45 
90E 

£1 35 
£1 5E 
El 35 
£1 35 
£22 30 

£63.00 

£2 95 
£135 41 
£14 3.0 
£7 73 
£10 98 

£850 
£9 85 

.£4 35 
£1 95 
£1 95 
£2 20 
£3 90 

OR 95 
£6 55 
56 65 
£6 45 
£6 45 

Page 143 
F 015  SR8P lin Type 2 
FLO2G  SRBP  m Type 3 
Y91300  SR8P Olin Type 4 
FLOEG  Vero 14.354 
FLO7H  Vero 10348 

F108.1  Vero 1034e 
ELD9K  Vero 10347 
FL1OL  Vero 10348 
11381C  vero 21002 
FL53H  Vero 10401 

Fi_; 7T  1ierost rip 
11.19V  DIP Board 
1101148C Vero V13 Board 
FL25C  Tool 2022 
11.260  Tool 2150 

1127E  Too, 2151   
FL1OW  Pin 2140 
Fl..21X Mn 2141 
FL235  Fsn 2144. 
Ft.248  Pin 2146 

Page 144 
F1.508  Fin  3266 Pb of 10 
F(.810  P,r, 1657 Pb al IC 
FL821)  Track Pin . 
FL181  4-Way Tag , 
FL29G  Mooning Step , 

FI-11M  Tag Beard 
011 lk1  Vero Pogblock 
0983E  EuroVeadb)ard 
01684F  Prof Plugetek 

Page 145 
0685G  Bus Strip Mugbleck 
YR861  Pugteek Centel Strp 
19873  Plugblock PC8 
0543W Seno Etch System 
5t 101_  UV Exposure Box 

13815V Photo-Etch PCB 
BW2OW Phot.Etch Dreg Pk 

XX L15 
WF1131. 
H502C 
1-0(030 
HX00A 

*EMIR 
W1395 
re)(01E1 
WF401" 
Veen, 

wreev 
mnox 
58213 
130r225 
Bk513A 

138248 
13825G 
138260 
E15727E 
13824W 

81529G 
BW3OH 
139.31.1 Pad 100 

Pad 125 
8833L  Pad 150 

BW.3411a Pad 204 
B7.1359 Paci 300 
8W3SP Pao 400 
BW37S Paid 500 
9W32113 Pad £610 

Page 147 
88431  t0 Pads 200 
13v04/u Drafting Template 
40457  Transfer Sheet I 
HX4EA  Transfer Sheet 2 
5+54713  Transfer Sheet 3 

H548C  T wister S'-cet 
H5490  Transfer Sheet 5 
110631  Transfer Sheet 6 
HX641.1  Transfer Sheet 7 
H £651  Transfer Sheet 8 

F-1066W Transfer Sheet 9 
1-3(675  Transfer Sheet 10 
51068Y  Transfer sheet it 
5.553E  Transfer Sheet 12 
HX84F  Transfer Sheet 13 

110440  Transfer Kit 

PANEL METERS 

Page 141 
RW7411 Leval Meter 
LE18013  Sig Strength Meter . 
L13791  Tuning Meter 
RW73Q ell Meter 041 
1947B  Dual VU Meter  . 

Mer97F  2in Pn Mir 53-0-5001 
M5980 2inPn Mt 100 0-100u9 
689951 2inFte Mt 500-0 50Ourk 
Ffer911  2in Pan Meter 50uA 
RW92A .2dn Pan Meter 100ciA 

PROJECTS 
Page 148 
XF11M  ME512 

5017-1843e MMEESS 2125 
51427E  MES16 

05106G  MES24 

5e1OW MES25 
5F030  MES25 
05151F  ME530 
5110711 440532 
0148C  MES33 

Egcre,P 01 15 
12 25 

PG8 Pen  £1.35 
Resist Remover  8.13p 
PCB 5138P Srne Singie _.  48p 

PCB SRBP Mad Single  904 
FOB 55 58 Lrg Single.  £1.25 
PCB F Glass Sm Srigi  85p 
PC8 F Glass Med Segl  £1 75 
PCB F Glass Leg See  £2.75 

PC8 F Glass Mad Cible £1 39 
Fiturcun  £8 75 
Truk Tape 31  91E 
Track Tape 40  91p 
Track Tape 50  91p 

Track Tape 62  CI 32 
Tack Tape 80  .£1 32 
Track Tape 100  £1.32 
Tree Tape /25  £1 85 
Track Tape 150  41 85 

Track Tape 200 Cl 85 
Par 075  £1 55 

£1 55 
£1 12 
£1 12 

El 50 
El 50 
£2 55 
£3 95 
£5 25 

£4 65 
88p 
42p 
42p 
42p 

420 
42p 
42p 
42p 
928 

42o 
420 
42p 
42E 

. 42p 

£3 75 

15pNV 
15pear 
25p1VV 
, FREE 

25pNV 
£1,20Nif 

DIS 
23pNV 

40PNV 
25p » 

Maplin Magazine 

0E1791 

1981  VAT 
Catalogue  inclusive 
Page No.  PRICE 

£6 45  5F04£  MES44  40 50 
.£6 45  04238  MES42  l'etySIV 
£6 45  0H49D  MES47  115 
£6 65  5H19v  MES49  DIS 

£5 55 
£6 45 
£5 85IR 
£6 65 
.05 90 

£6 65  51-K359  ME556  5:7A 
Le 65  7042601  ME571  .lepNV 

55150£  MES93  OIS 
5036P  81 Maplin Catalogue  £. ONO 
01083  MES120  FREE 

DIS  LW50E Electronics For Ah.  £29 95 
DIS 
£445 
£7 59 
DIS 

£6 95 
£6 35 
£7 96 
£6 20 
£6 95 
£7 65 
£7 95 

0-5100A,  84551  1 oeitéV 
55(02C  MES52  1.6p5,7 
55104E  M5553  35oNV 
01-131.1  84E554  !Coked' 
5H331..  MESS5  307511. 

OIS 
99P 
JIS 
25p 

. LI 06 

89p 
£1 19 
£1 05 
DIS 
£3.65 

Page 150 
BRASS'  85314 
BR8BV  Me/Space Aglptr Kit 
5120W  Mstr Tuning Mcdc'e 
88009  Divider Board 'A' 
BBOIS ()aide Board 'EF 

8802C  Tĉ e Boara A' 
85.330  hoe Booed Er 
6017711 Central Board 'A' 
B13913.1  Coefrol Eleard 
55ISK  Sawtooth Board 'A' 

BB1DL  Saver:loth Board '47  54 RS 
6811M Gate Board .  44p 
13594E  Tô e Board 'C'  £4 85 
BBD5F  Torie Beard D  £4 82 
414406G Tormo Boma E'  £4 55 

961281  Pedal PCB '0  £2 20 
BE31 -56  Mother Basra 'A'  £10 30 
8813P  A/13 Settee Board  £1 68 
08149  YES Amp Board 'A'  72da 
88711  Dvder MO & Pet Gen  £4 55 

55785  Pedal PCB 13'  £3 87 
13879L  31 Note Peda' Voice  £4 45 

99p  lie ns  Pedal Diode PCB  El 65 
£4 35  H972P  Auto Oen Gen/OK PCB  £3 95 
£1 95  1-49739 Auto Ogn Cre Car PCB  £3 75 
CI 45 £1 95  1 74Ft Auto Ogn Autc St PCB  .. £5 95 

H 755  Auto Ogn PA/PSU PCB  _Ea 35 
£1 95  YL OA  Organ Mixer PCB  £3 25 
60p  '51..18U  Power Supply 2005  £1 35 
55e  1L210  32 Note Pre PSU PC8  £2 95 
55p 
57p 

200 
350 
85p 

.. 12p 
320 

94p 
£4 95 
£6 75 
£6 90 

£2 95 
28p 

£1 85 
£699 
£41.31 

0.8388 
051008 
5H02C 
51101E 
Xte31.1 

XH33L 

33p 
53 95 
£19 87 
£4 35 
£3 20 

cc 45 
£1 98 
£4 25 
£2 98 
£4 25 

Downbeat Inducir PC/3  £220 
15pNV 

MES52 .  15aNV 
M4653  35pNV 
MES54  30pNV 

110555  30pNV 

Page 152 
5FLIM  MESS?  £2 OONV 
084111 Synth Mixer PCB  £3 95 
89440  Synth OCA PCB  £1 36 
918711  Synth Preset Mtg Bd ... --

. 

13888V  Syeth 1979 Kybe Cord  45 95 

9089W Synth Binary Encoder 
13640T  Synth PSU MIYII PC8 
138900  Synth Smpl & else PCB 
9543W Synth Tens Gen 1 PCB 
B8450  Synth Tens Gen 2 PCB 

13051G  Synth Trns Sept PCB   
139821)  Synth Itheb & Plis PCB 

£2.95  85834  Synth VC  & AncPCB 
£1 95  88388 Synth Oscillator PC13 

91348C Synth Eat I/P's PC13 

5 865V  3600 trCF PCB 
131364U e600 Hatge 
55631  Synth Ent 4/1,0 Me 
9549D  Synth Oscle Mtg elo 
BE3523 Synth Muter Chassis 

13851F  Synth Me/ Spry reek 
88561.  Synth efirer Mfg 13kt 
0859.1 Seen lins 1r Env Bot 
F.15513P Syeth lins 3 Mol Bk.t 
88 509 Synth VCA MB 13kt 

BBSIR  Syreh VCF MM Blet 
80950 
000141 

13084F 

0902C  5600 Cabinet  £55 13 
Corn in UK with 59(12  L9 GO 
Teak 5600 Cabinet  £55 73 
Carr in UK vete )11379  £7 90 

et e etnel 
Carr in Lm. with 0901 
5600 Rear Pommel . 

£7 95 
£4 95 
E3 95 
£3 20 
£3 20 

£1 24 
£3 20 
£6 65 
£3 25 
£1 54 

£2.17 
630 

6644. 
£2.10 

El 30 
16P 
85p 

£1 29 
sop 

355 
£13 00 
£9.00 
EA 55 

Page 154 
85861  3800 Interface PCB 
(313478 - Sole Otpt Stge PC8 
59030  3800 Front Paned 

Carr In UK With 7.903 
BF96E  3800 Sp Ext 1/P Bk1 

BE M  3800 VCA 8kt  550 
13F9951  3800 Mtface keg Ble  550 
588675  3600 VCF Mrg Bkt  59P 
809 50  3800 Rear Panel  £4 56 
5904E  3800 Cabinet  £4960 

Carr in UK with 5904  05 00 
019468  Synth Dena Tape  £4 50 
eel')  Synth Guide Book  12 OONV 
0142V  5600S Patch Chad  7perle 
»43W  3800 Patch Chart  7554V 

0F101.  £71 Top Protect No 5 Cl 7050 
887 84  Touch Organ PCB  05 99 

£2 29 
£4 55 
£9 73 
£8.00 
55p 

Page 155 
05-11811  40522  . .  25059 
80785  Piano PSU/Vo ce PCB  £4 45 
13079L  Party Top Oct PCB  £4 95 
80809 Paro Toe Oct PCB  £5 55 
XFO3D  845526  El 2ONV 

49328F  RC Coder PCB  £1 95 
08290  RC %miner PCB  El 02 
BB301.1 RC Receiver PCB  £1 45 
E113314  RC Interlace PCB  £1 55 
95326  RC Decoder PCB ..  £1 35 

80331  RC Relay Noe PCB  94p 
8834M RC Servo Droe PCB  820 
58359  RC Servo Arne nit  92p 
13535P  RC Tone Gen PCB  85p 
88375  RC Tone Decoder PUS  85P 

y 30  McM Erc er PG8  01 10 t35s od  
Y E McM Rece.vet PCB  £1 18 
1  F W M RCkif Dcdr PCB  £1 05 
Y 7H  Mcfv1 Transmitter PCB  £1 95 

6G  McM Stereophoner PC13  £1 10 

0006G Piano Cabinet Black  £49 9. 
11M Pairo Cabinet Teak  £63 td3 

59081  Mete Elect Ig/Cnx PC9  . £1 60 
00056  McM Flasher PCB  El 10 

June 1982 



G 

1981 
Catalogue 
Page No. 

VAT  1981 
inclusive  Catalogue 
PRICE  Page No. 

YQ19V  L14380 Arne PCB  £1 25 

2000 20W A mp PCB 
Y 1SU Toue Con PCB 
Y 21%  Snd/Ught Cons, PCB 

Page 156 
0•120W MES25 
813165  Orgn,Gtar Hass PCB 
0H190  MES49 
5113P  One entente Kit 
011165  Drumsetie 1 PCB 

XX170  Drumsette 2 PC8 
LY018  Drurnsette Fmt Panel 
LY02C  Deumsette Rear Pane: 
HYO2C  Drumsette Bk! Set 
4898G  Dvrosette Cabtnet 

Page 157 
Xt148C  MES33  - 
FL94C  HE, Amp Sel Mthr PC 
FL950  HE, Amp Sel PCB 
FL96E  19,1, AmP Eol Mthr PC 
FL97F  1-1E, Amp Col PC8 

FL980  HE, Amp Pk Del PCB 
FL99H  HE, Amp PSU PCB 
£532/1 H/Phones Ski Beck! 
XY212  H,F, Arma Chasts  . 
1922Y PAF, Amp Soreen  . 

£Y23.4  HE, Amp Frt Panel 
5'1248  HIFt Arno Cover Black 

Page 158 
LW4Ot  Tuner Metalwek 611 
LS64111 Tuner PSU Module 
_W420  Tuner Switching Mod 

El 50 
E: 55 
£2 10 

25pNV 
£10 50 
DIS 
DIS 
PIS 

DIS 
0,5 
OIS 
, OIS 

402NV 
£4 20 
£3 25 
£2 95 
.1197 

95p 
£1 65 
592 

£18 93 
fl 85 

£8 30 
£695 

£42 88 
£23 95 
£18 95 

Page 159 
194.51  TV Sound Tuner ...  £39 55 
LW-14X  Tuner Head £F5600U  £23,79 
LW43W Tuner IF Module  £18 98 
LW4 SA AM Tuner  ..  .C17 95 
LW48C  Ste m Tuner Klt.  £161.00 

000004  IF Tuner Mono Module  £9.50 
YQ10L  121304 PSU Module . £6.70 

Page 160 
xt10711 MES32  DIS 
82155K  Dyn Nose Filler PCB .  £220 
xeo5F  Dy', No se Flic Mork DIS 

Page 161 
0,14210 
XX030 
087419 
XE175S 
HY21X 

tLINSOH 
LW31) 
39328 
10(34M 
6030H 

X1331 Y 31J 
359 

0136P 

MES37 
10 Channel G E PC0 
10-Chl Eretsr Mtork 
50 Cii? Erersr Work 
Clock Tuner POS 

Clock Toiser Case 
Clock rimer 6,1  .. 
Cassette Me chandm 
Stereo Tape Module 
Tape Switch Board.. 

Tacle Smith Bracket 
Tape PSU PCB 
Cassette Parts Ke 
Cassette Reorder Krt 

Page 163 
X1042 
8876,1 
88260 
51327E 
B818U 

05773 

BESE1C 
88190 
81320W 

XX260 
00270 
8182231 
813248 
88250 

)01234 
1837$ 

MES41 
Dsco Front Panel 
Motor Switch P013 
-tght Mod Bd 
Heatsrnk 1:182 

Disco Galure .  248 44 
Carr In UK onn 0877  .6800 
Disco  Amp Te PCB  £445 
Disco PSU PCB  . £1 95 
030W Amts t3oard  .£2 35 

Keatsink Nttg Plate  . £3 95 
Reatsink Caner CE 45 
FET-Cerame PU Bd. £1 65 
Disco rader Bd   . £1.95 
01.1M .4 HP Artel Bd £2 35 
000542  25pAiV 
Sound To Ltghl Case  £11 50 

25pNV 
£1 95 
£10 45 
£5 50 
DIS 

£12 90 
£43 Si 
£14 95 
£19 73 
422 

51p 
39p 

£12 98 
£39 95 

40p6i1V 
£11 50 
.£1 15 
£4 85 
74p 

Page 164 
LR13P  H Voter PCB No 2 
L8140  l-411 Muer PCB No 3 
..8158  H MM,' FOB No 4 
LA34M  H1 Murer POS No 24 

Page 165 
LR1SS  HQ Muer PCB Nct 
18359  '3 Muer PCB Na 25 
4.92111  H Mixer PCB No 6 
1822Y  HQ Muer PCB No 7 
11/234  HO Mire PC8 ho 8 

Page 166 
L542413  H  Hoer PCB No 9 1 ha 
L8420  H Muer PCB No. 29 
19250  H Muer PCB No 10. 
LR26D  H Muer POS No.14. 

Page 167 
L18359  50sti Arno lt.t 

£1 96 
£1 55 
£1 35 
£1 98 

£1.10 
£1 60 
882 

£1 /5 
£: 60 

990 
£1 98 
fl 85 
£1 87 

214 85 

Page 169 
H 368V  50W PA-F, FOB  
L3211  150W Poner Amp 61 iîqg 

Page 170 
131748  Mehron MO PCB 
P19929  Mehron MOI Case 
18375  Meteor: MktICIk Kit 

DIS 
£6 S1 
.. DIS 

Page 172 
XL07H  MA10,03 DIS 
91.199  L C Clock Module  £13.40 

0,1490 
YQ52G 
Y953H 

81924 
1399321 
81950 
89149, 
XY13P 

8872P 
E113739 
014248 
11-1276 
100101 

£E41U 

VAT  1981 
incluswe Catalogua 
PRICE  Page No. 

MES47 DIS 
Ultrason Tx PCB  ' DIS 
Unresonto Rx POS DIS 

Burglar Autun PCB  .. DIS 
Externat Alarm PCB DIS 
/barn, eu. Bracket 
Externat Alarrn Box  .£12 80 
Burglar Alarm Box  . DIS 

Sue/Sep/are Gen PCB  .£2 95 
Audio Os.: Pet Panel  .... £1.74 
MES15  . is ev 
MES16...  .152NV 
Igretion PCSI   £1.30 

bin !Mg Plate  £1.28 

Page 174 
XH251) MES?! 
130820  Keyboard PCB. 
81383£  13D1.1loigtc PC8 
88960 0011 PSU PCB 
XY12N  VOLI Front Panel 

EX051  UHF Mod No 2 
5144%  Magnum %Odet 
19440  Magnum 1 PCB 
YQ45Y  Magnum 2 PCS 

PROTECTION 

Page 175 
8094E  Selusehoeder 20 
19%97F  Sarusehoider 1 1/4e 
RX490  Chassas FIH 20mm 
54500 Chassis FIH 1 1/4 In 
8,1490 Fuse Che . 

RX511  F/H Car 
199938 Fuse 20mm Serne 
WROOA Fuse 20mn-• 100mA 
88940 Fuse 20mrr 150m4 
WR018 ruse 20enm 250mA. 

WPC:12C Fuse 2Ornm Stern A 
198030 Fuse 2,3tnrn 14 
WRO4E  Fuse 20mm 1 SA 
84051  Fuse 20mrn 24 
WRO6G Fuse 2Ornm 39 

W8071-1 Fuse 20mrn 54.. 
waieu Fue 4/5 500m4 
WRI9V Fuse A/S 14 . 
WR2OW Fuse A/S 24 _ 
1014-9513 Fuse 1.1/4 511m4 

198081  Fuse 1 1/4 100mA 
8495E  Fuse 1.1/4 150mA 
WRO9K Fuse 1 1/4 250m4 
WRIOL  Fuse 1 1/4 50OrnA 
iiiR11M Fuse I 114 19 

'NR12N Fuse 1 1/4 1 54 
46813P Fuse 1 1,4 29 
SVP114Q Fuse 1 1/4 39 
198154 Fuse 1 114 54 
88165 Fuse 1 lia 10A. 

198170  Fuse I 1/4 15A 
H 311  Plus Fuse 28 
1193211 Plug Fuse 39. 
It 33L  Plue Fuse 54. 
H 34M Plug Fuse 134. 

1-19511  Fuse Wtre 
190104E RF Supp Choke IA 
H11/051 RF Supp Choke 204 
HVO6G RF Supp Choke 3A 

Page 176 
1114,13P kilams Trans Skita2  652 
i+26,17H Delta Cap  97p 
08900  PC Network  £1 39 
V16464  Door Contact Reed Cl 49 
19050E Vendue Fion £1 25 

YW51F Fol Terms..  552 
919475 Su rtace BA Red  £1 95 
Vi048C  Door 1.242.  £1 75 
119490 BA Junction Box  592 
YB91Y  Pressure Mal  £5 55 

111331  Smoke Delectr Type 1  £1275 

30 00 
£7 35 
£9 50 
£2.98 
£7 90 

£4 99 

52?'U 
£2 95 

450 
752 
112 
/72 
32 

102 
Co 
Co 

Ap 
62 

óp 
82 
Sp 
82 
82 
72 
122 
12p 
:22 
42 

Sp 
8p 
7o 
62 
80 
Psi 
Op 

9p 
So 

.42 
t5p 
142 

30p 
29p 
292 
392 

RECORD AND TAPE 
Page 177 
XC'914  Autochanger 
£8234  Rirn Drue turnrave. 
•81325C  Ben Drive Turntabie 

Page 178 
1017! Cartridge Sltde MP60 
1 /8U  Cartndge S'ide 710 
F0190  enneige Shole 130595 
L8755  Drue Wheel SOR . 
FQ20Ve Sondle Auto 8SR 

19211  Sptndle Manual BSR 
Y11151IN BSR /Mye Belt:. 

1124229B   CCaarrrreerr  KKiitt  S51L79554 F 239  Cartes% Cerner S195 

25C  CrtrOg Car Zero 100 
F0260  Cartrdg Car SP25Il 
F0261  Caredg Cime SP25v 
1029G  Camer krt SP251/K 
1876,1  Dr Rhee Gamet] !ru 

193514  Or Wheel Gartard Sr 
19915  Semelle Man She,! 
1932K  SpIndle Man Long 
'933L  Souche Auto Short 
F03400 Spindle Auto Long 

9843W SP2510 Tone Arrn F,,RIQ CB Weght SP25IV 
t,3614 Garrard Orne Ben 
0844X  SP251Id Motor . 
10458  SP251V Moto, 

Pue 179 
0134M  Headsret  . 
HR018 Ctre 941.4 056/ 
HRO2C  Ctrdg 869 
HR040  00,1g 13$0 -308M . 
FIRO5F  Ctrdg BSFt E50 ,-/ 

9X751-1  Drue Belt 46m/r. 
1%771  Drue Ben 5 7rnrn 
9X7EK  Drue Belt 66,75-

0079L  Drue Belt 
9X8013  Dure Belt 90, 
HRO6G 0tedg Acos 154 
H/109K Ouen BSR SC12 .1 
H1910L  Ctrdg 13SR SC12,1 
1E830  CIrtdge %slips G'215 

Page 173 
Page 180 
19755  Curie Recncla 208. 

LW39N Bur es- A'arrn Ifit 
1.19344  ULrr., C Stole Kit 

DIS 
DIS 

€72 50 
£29 90 
£34 50 

£2 68 
DIS 
DIS 

. £1 55 

. £4 40111 

660 
£2.20 
£4.95 
£3 95 
£5 25 

£4 45 
£4.45 
£4.25 
£0.95 
£2 55 

£2 85 
722 
792 

£4.50 
£4.65 

DIS 
£3 95 
£2 50 

DIS 

£3 50 
£3 65 
1,3 65 
£4 25 
£4 25 

9E2 
';82 
002 
9PD 

DIS 
l3 75 
13 5o 
£4 55 

VAT  1981 
inc:usive  Catalogue 
PRICE  Page N. 

HRIIM Otrds Sono 9TAHC  £5 93 
H81210 Ctrdg Sono 3509  f 4 95 
14113P  Ctrdg Sono 3.19  1:5 95 
118149 COdg Sono 3559  £5 25 

448170  Ctrdg Sono V100  £5 38 
YX8IC  Cartrldge QL M30  £9, 55 
948210  Cartridge QLM36  £21 40 
118158  Ctrde Goldnng G8 93  C-.. 70  
HR155  Cbdg Goldring G800  f] 40 

Page 181 
F 313R  Ctrdg Goldung Cs800H 
3910  Codig Goldring WOU 
OT  Ctuag Tenore T2001D 

F041 U Cela Tenorel 1200100 

Page 182 
H8250 
HR28F 
118658 
HR311 
11866W 

0505F 
YX,116G 
9X071-1 
TE083 
YE09K 

YElet. 
118559 
H43911 
HR719 
H19420 

1911450 
1419478 
HR74R 
118755 
1311M 

rE12N 
1-81761-1 
HI977.1 
HR480 
448490 

1017811 
HR79L 
9%139 
•YX149 
F9543 

•15158 
HR81C 
11883E 
HR841 
YEI6S 

£14 25 
£11 95 
£4 85 
£9 45 

Stylus cP91sc DD.  85 
Stylus 01,9300.  El 85 
Stylus GP95 DD  £1 85 
Stylus GP104 DO  £1 85 
Stylus Acos SM6  £4 95 

Stylus ADCRK8  £5 82i 
Stylus ADC 9$030  17 075 
Stylos ADC RSQ36  £16. 35 
Stylus AT6 £ 1,5 
Stylus AT70  £.4 95 

Stylus ATS1: e  5-• 
Stylus VM8  41' Ill 
Stylus EISR TC8 0  LIlT 
Stylus BSR ST4 DD  £1 90 
Stylus 8,519 ST la  £1.a5 

Stylus BSR ST15 Cl 85 
Stylus BSR ST17 DD  £1 85 
Stylus BSR 5721  £1 85 
Stylus Decca Demain £1 50B 
Stylus Duel 080201  £$ 50 

Styles Ga rra rd 119160  £10.50 
Stylus 0110E  £5.50  W  19/19 M,r, Fes 
Stylus.D110H   £2 95, 
Stylus 011058...    £1.95 
Stylus D120SR  £2 45 

Stylus Kusch, ST101  fA 95 
Stylus Hitachi ST103   £6.75 
Stylus Hilaeht 57104  £.4 95 
Stylus SOC DT210  £4 35 
Stylus VIctOr 0133  . £4 95 

Stylus JVC DT36  £4 35 
Stylos L V659770  £1 50 
Stylus NP EPS3S  £2 25 
%lus NP EP552  £4 95 
Stylus NP EPS53  £5 50 

1417T 
08030 
18600 
48018 

FR59P 
10250 
10260 

Selicing Tape 
Cassette Case ..  • 
Index Ca mis . 
Cassette Fast Winder 

Test Cassette 53. 
Cassette Tape C60 
Cassette Tape 050 

VAT  1981 
inclue& Catalogue 
PRICE  Page No. 

652 
23p 
£1 40 
C2 75 

£4 98 
612 
650m 

Page 187 
198051  Cassette Tray 529  £1 87 
R1307H  Rota-Rack  £2 45 
LH91Y  CasSettebox  £4 65 
L1924  Weleocassettepos  £9 68 
F9631  GP Cassette Houe 212 80 

F 64U  Mono Cassette Head.  £4 55 
1966W  Cassette Erase Head..  £2 55 
65V  Stereo Cassette Head.  £4 75 

F175711  Tape Htl Two.Track RP  £15 50 

11(171  Stylus Pruhp AG3306  CI .85 
hill137U Sty Ruiles GP2OODD  £1 85  FSV900  Duel Pot Lo 470k  992 
H8898/ Stylus Phibps GP205 Cl 25  FW911  Dual Pot Un 100  992 
YX 18 U Stylus PhilpsGP213. il 85 £4.35 % Styl Philips GP400  94924 Dual  Po: Lin 2M2  992 HR90 £ Fx013.1  Dual Pot Log 4k7  .  f1.10 

t Log10k 90191/  StylPhdps GP400Mk2  £A 95  192111  Resent 100k  850  FX091(  Dual Po  £1.10 
1020W  Styl Raites GP401Mk2  £6 75  1.1852G Her S-Mln Pied t 1008  10p  13101.  Dual Pot Log 22k  £1 10 

8853,1 Haie S-Mln Free 220R.  102  1411M  Dual Pot Lute 47k  £1 10 
198543  Hue S-Mln Rest 47019  102/  F5129  Dual Pot Log 100k £1  10 
198554 Hoa S Mln Prest lk ..  10p  131319 Dual Pot Log 220k  £1.10  

1E149  Duel Pot Log 470k 1611561  Ho/ S•Min Prest 21(2...  tOp  £1.10 
WR57M Il d Sert Fust 4k7 ..  10p  F0/5R  Dual Pot Log 1M.  £1 10 
WR58N Hor $,M,n Rest 10k 
1919445599FF tior S-41In Prey! 22e ..  10P  FX165  Dual Pot Log 2M2  £1 10 10p  FX4,0T  L/S Contrat 208  552 
WR609 Nor S•Mtr, Prest 47k  lOp  FX971  US Contrai 5OR  552 
W1961R Hue sm,r, 100k  1398G LIS Contrat 1008  552 
WR62S Hm eifin Rest 220k 
WR637 Hoa S•Mni Prest 4704 
WR64U Hor S-Min Preset 1M 
VeR651/ Vrt S Mus Rest 1009 

WR6614 VO S.Men Rest 22,08 
199675 01 S-Min Rest 47019 
WR68Y Vrt 5-Min Rest lk 
WR694 Vrt S-Min Rest 202 
Wia70M Vrt S-lArn Rest 407 

198719 Vrt S. Min Rest 10, 
WR7219 Vrt S.Min Rest 22k 
WR739 0rt S-MIn Rest 47k 
WR74R lert S-Min Prest 100k 
198755 Vrt Shen Prest 220k 

WR?6H Vrt 0-Min Rest 470k 
68773  Vert S.4110 Peest 1M 

Page 188 
681 Ope Hd Two.Trck Eras 
69A  Tape lx! Four-Trck 179 
70M  Toe Hd Four Irk iras 
71N  2-Head Bracket 
72P  3-Head 8 racket 

RESISTORS 
Page 189 
U  krorn Res 
11  11,n Res 

Ste Res . 
Res 

Page 190 
Oece 
19: Res. 

XL1351  Gobie Rhee' 

Page 191 
7W WIW 

H  LOW W/W 

£9 95 
£15 25 
£8 85 
£4 65 
£5 39 

eOp 

52 

5p 
9p 
252 
192 

242 
292 

£1 65 
1.221B 
225 
£3 35 
852 
85ç 
852 
852 

118418  Pot LIn 4k7 
FW020  Pot Lm 404m 
119030  Pol Un 224m. 
FRO40  Pot Un 47e 
FWO5F  Pot Lm IOCIk 

FWD6G Pot Ltn 220k 
F1100741 Pot Ln 470k 
FW081  Pot Lm 1M 
P1/091(  Pot Lm 2112 
119213  Pot LoE 4k7 

18229  Pot Log 10k 
11102311  Pot Log 22k 
08248 Pot Log 47e 
PN25C  Pot Log 1001e 
FW2610 Pot Log 2201, 

111427E  Pot Log 470k 
FW289  Pot Log / M 
1829G  Pot Log 2M2 . 

VAT 
inclusive 
PRICE 

379 
372 
372 
372 
372 

37p 
37p 
37p 
372 
372 

37v 
37p 
37p 
370 
37p 

372 
37p 
37p 

Page 193 
FW41U Se Pot Ln 4k7  952 
iniv42‘,  Se Pot Lm 10k  952 
1104316, Se Pot Lin 22k  95o 
1W440  Se Pot Lus 47k  95p 
9/45-0 Sur Pot Lm 100k  95e 
F18464 Sur Pot Un 220k  95p 
190478  Se Pot Ln 470k  95p 
F904 80  Se Pot Un IM 95p 
F0/491) Se Pot Un 2142  95p 
FW62$  Se Pot Log 4k7  95p 

Fer63T  Se Pot Log 10k  952 
F'11764U  Se Pol Log 221e  952 
F07659  Se Pot Log 471.  952 
Fer66W Se Pot Log 100k  95e 
F90670  Se Pol Log 220k  952 

19018e  Se Pot Log 410, 
FW694  Se Pot Log 1M  .  ?k,',' 
FW7OM Se Pret log 2 M2 
f01500  W/1,0 Pol lOR  £29?P 
18511  19,19 Pat 2GR  CI 99 

1W52G W/W Pot 5OR 
1W71N W/W Pot 1008  £7 55 
FW721, W/W Pot 2008  £1 98 
1W73119 W/W Pot 500R  El 85 
119938 SY/W Pot lk  £1 85 

FW960  WIW Pot 21,  591m 
FW94C  W/W Pot 5s  997 
110950 W/W Pot 10k  £2 23 
FX181,1  WIW Pot 50k  £2 79 
FW84 F Dual Pot Lo 4k7  99p 
1885G Dual Pot Lm 10k 
190881  Duel Pot Un 221e 
Fw87U Duel Pot Un 471e 
1.01880  Duel Pot  100, 

F0189W D.' Pot LIn 220k 

El 9* 

Page 183 
191e938 
H8511 
51898,0 
1E229 
MIR950 

03234 
YX2413 
1-1R971 we 
HR98G 
14#99H 
4600 
ItIR61 
'Ill 283 

Stylus 2509...... 
FQ43111  Stylus 2529 DD. 
1445311 Stylus 80409 DD 
HR55K  Stylus Il$4113 DD 
HR57M Stylus KS41C DO 

1027E  Stylus Sony XL15 
9E281  Stylus Sony 90139 

5 

FIT 91)  Stylus Sony 512133 
50E  Stylus Sony 90134 

F 1F  Styl Tenorel N20010 

YE290  Styl Tempel N2001011 
19520  Styl Tenor& N2001ED 
9%301  Stylus Tetrad 51 
1095314  Stylus Toshbe N3C 
YX31.1  Stylus Toshasa 1955 

15326  Stylus Toshiba 1450 
91(210  Stylus Toshiba 14550 

Stylus RIG-258 DD 
Stylus ElF4OD 
Stylus DM500/7 
Stylus Sanyo ST10.1 
Stylus Sansut 

Stylus Sensor SN41 
Stylus Sanyo ST70  . 
Stylus Sanwa 2611 
Stylus Sony 140128 . 
Stylus Sharp 101 

Stylus Sharp 706. 
Stylus Sharp 717 
Stylus 9TAHC OD ..... 
Stylus Sonotone V100. 
Stylus Sonotone 8101 

Page 184 
Y8478  Record Care 140406 
.15030  Musicentre Kit C113 
1304,0  Cleentng Arm 0100.. 
1/489W Clearung Aren 0108 
FR44%  Roller Pack C93 

YYMIDEO Rolle, Peck C96 . . 
YWBIC Cleaning Cloth C104 
18480  Oust-Off C101 
18820 Cleaner 0192  .  . 
1X9313  Styles Microscope—. 

0̀6.83E  Stylus Brush 0103 
Y10084F  Stylus Brush C97 
F9464  Stylus Cleaner 095. 
113558  Cleaning Kit C116 

Page 185 
1952G  Ant.Stat Flud 895 
LXIOL  456 Stal Mal 0119. 
LOOSE  ee-ti.Stat Gun 
10600  Se nt Leve 44 
19490  Stytus Balance PM 

1̀1,025G Record Gens C206 
1850E  Gram Speed Mchcator 
YWEIST  Cassette 6,1011V. 
1856L  Cassette Kit 0107. 
9804E  Cass Head Ore 0118 

nea7u Clearung Stek 0109 
riV880 Tape Cleaning Fluid 

Page 186 
18541  Cassette Clnr Tate 
101/89W Cassette Cire & Demag 
19,625  Streght Cernagnetzer 
F0620  Corned Demagnetiser 
.119900 Cassette Sphcer 

y 119911  Spllang Block 

£1 85 
£1 85 
£4 95 
£4 95 
£4'95 

£495 
£445 
£495 
£220 
£4 95 

£4 95 
£4.95 
Cl 65 
£4 95 
£4 95 

£1 85 
£1 85 
£1 85 
£1 65 
Cl 85 

£4 35 
£4 95 
£5 50 
£5 50 
£2 95 

£2 95 
£6 7* 
£2 25 
£2 20 
£4 95 

£4 95 
£495 

£495 
£645 
£325 
£4 95 
304 

.482 
78p 
.. 94p 
£4.65 
£2 45 

12p 
255 
802 
£2 42 

. 492 
Cl 95 
£5.25 
.£3 65 
..£2 45 

£1 2B 
9p 

£1 85 
£4.25 
£1 25 

23p 
582 

555 
£2 25 
E3 35 
£3 85 
£4 25 

V 
V 

BL641.1 
YY12N 
YY13P 
YY14Q 
1115R 

90185 
99171 
YY1.8U 
90199 
YY2OW 

25 18/8 Res 
HO Res 1M-33M 
H1e Res 47M . 

Contenter, 28 swg 
Resnet 10011 
Resnet 22014 
Ras ant 47019 
Resner lk 

Resnet 21e2 
Pet net 4k7 
Resnet 10k 
Rennet 22k 
Rosent 47k 

WW083 Vet Skeleton 47k 
908094 VO Skeleton 100k. 

1990101 Vrt Skeleton 220k 
0/9/11M Vet Skeitton 470k 
WW1219 Ott Skeleton I M 
199013F Ott Skeleton 21,42 
88149 '1,4 Skeleton 4M] 

WR38R Cermet 1008 
WR39N Cermet 5008 
198400 Cermet lk 
1984143 Carmel 5k 
WR420  Germer 10k 

WR43W Cermet 541e 
198445  Cermet 100k 
198450 Cermet 1M 
1118464  15-Turn Cermet 50019 
WR47E1 15-Turn Cermet lk 

71.1948C  15.Turn Correct 5k 
W11490 15.n/ru Cermet 104e 
WRSOE  15-Turn Cermet 50k 
WRSIF  I5-T en Cermet 100k 
8806G Edge Contrat Pot 
BWO7H Edge Knob Small (31k 
188083  Edge Knob Smell Grey 
131/1094 Edge Knob Large But 
BW1OL Edge Knob Large Grey 

£1 85 F111004  Pot Lin lk 

Page 192 
WR78« Hoe Skeleton 100R 
WA791  140eSkeletun 2208 
WR808 Ho( Skeleton 4708 
WI881C Ho, Skeleton lk 
886120  Skeleton 2k2 

198830  Hoc Skeleton 4k7 
1988-6F  Hoe Skelton lek 
WR85G Hoe Skeleton 22k 
WR86T  Hor Skeleton 47k 
1988713 Hoe Skelelon 100k 

11/14884 Hot Skeleton 220k 
14 9989W Hie Skeleton 470k  . 
W1+905 Hot Skeleton 1M 
WR91Y Hoir Skeleton 2812  . 
WR924 Hue Skelet on 4M? 

88306 Yet Skeleton 1008  24p 
WW018 'Irt Skeleton 22 08 242 
W11020 Verl Skeleton 47019  24p 
0+01035 tert Skeleton 1k  242 
04-1/04E Vrt Skeleton 2k2  242 

1919051 Vrt Skeleton 4k7  242 
WW06G Vet Skeleton 10k  242 
8 807,1 0rt Skeleton 22k  242 

242 

852 
85p 
85p 
852 
85p 

102 
102 
10p 
102 
112 

112 
112 
1 1p 
1:0 
.11p 

112 
112 
110 
I lo 
I 1p 

112 
112 

142 
14p 
26p 
26p 
262 

26p 
26p 
262 
26p 
260 
262 
262 
26p 
262 
262 

24a 
242 
260 
242 
242 

98o 
98p 
982 
98p 
882 

985 
9132 
982 
£120 
£1 20 
£1 20 
£1.20 
£1.20 
£1.20 
65p 

89 
80 
8D 
82 
37p 

FX991-1  L/S Control 2009 
10040  Rheostat 5OR 
90,05F  Rheostat 10014 
19306G  Rheostat 15 08 
10071-1  Rheostat 2008 

99, 
992 

552 
£4 90 
04 90 
£4 90 
£4 90 

Page 194 
FX32K  Shde Pat Lin 5k  792 
0E331 Sade Pot Lin 10h  755 
10 34101 Sade Pot Lin 25k 
FX359,  Sltde Pot Un 50k 
103617. Slide Pot Lin 1001e  79p 

FX375  Slide Pot Lm 250k  73e 
FEIZR  51,4e Pol L111 5015  79p 

FX53H  Shde Pet Log 51e  79a 
FE54.1  Slede Pot Log 10k,  792 
FXS54  Shde Pot Log 25k  79p 

FX56L  Shde Pot Log 500  79p 
F057k4  Side Pot Log 100k  792 
FOSAN Slide Pot Log 250k ..  /92 
FX59P  Slide Pot Log 50041  7'92 
1576H  Dual Slide Lm 51,  El 75 

FE77.1 
1%808 
H802C 
HBOOE 
148051 

H1307H 
FX(17H 
500911 
58136G 
149500 

isp 

Dual 0112e Lm 10k il 25 
Due Sli de Lin 1001e  £1 25 
Duel S'Ide Log 101e  Ll 25 
Duel S'Ide Log 804,  £1 25 
Duel Sida Log 100k  El 25 

Duel 5114e Log 500k  El 25 
Slide Bezel  492 
Joystck Pot  01_, 38 
loystek Mtg Rale il 66 
2-Oats Joystick  £3 25 

Page 195 
FX21%.  Thernustor VA10555 . 492 
1522Y  TnermIstor 0.410565  3Sp 
FX425  ThermIstor 0910660  41p 
FX43W  Tnerriuster 5910475  39p 
FX625  Tnermistor 553  £5 95 

1951238 Therrnistor 016 
1911246 Therintslce 1123 
HBIOL  LDR 08122 
HE11.11/ LDR ORP60 
111912N LOR ORP51 

HEIDSK  LID1919PY584 

SEMICONDUCTORS 

Page 196 

19004 44119 801E. AC126 
BO2C  40127 
803D 60128 
804E AC141 

BD5F  90142 
AC176 

080744 AC187 
•5081  401138 
BUE.  ACY:9 

1011M 90X2012N ACY21 
030›,  40140 

fil31.1  40149 
81.32K  A016: 

0031  AO A/,1 25 
8L3-4M  411 162 

40 
£5 35 
L. 35 
21 72 
D/5 

p 
il 
300 
422 
370 

33p 
.262 
292 
370 
77p 

75p 
DIS 
El 55 
£1 35 
1. le 

El. 27 
91P 
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755  60136 
E0711 80139 
F081  80140 
WHI58 80711 
W71165 80712 

îeretlà 8E180 
131-167 
BE115 

r;11: F171  8E258 

19V  130337 
18U 80259 

8E200 
130244 

rO4W 80494 0224  BFX 30 

20W BFWIO 
IX  80329 

13E495 

eF23A  130%84  
024E3  13EX85 
25C  BEX87 

00260  BFX88 
027E  9E450 
028E  8E451 
2  13E45? 
030H 137%25 
F3I 1 817439 
432K  85%20 

1
E F331.  435321 34M 85495A 
FF359  81109 
37s  OU205 
F38R  1311206 

w 
039E4 813208 
094113 89126 
0424  84127 
94354 84164 
44%  131206 

454  8,7X61C4V7 ! 
464  8 610591 
478 BIX61C546 
948C  8715610642 
490 8/%6106V8 
050E  82%61C745 
51F  BIX61CLW2 
2G 677(61C9V1 

005311 13/X61C I 0 
Q954J  EI2X61C11 

if ESDI61C12 F561.  137X61C13 
F57M B2X61015 
58N  13/X61C16 
E599  B7X61C18 

ir 609  11/X61C20 
006IR  B/X61C22 
F625  132X61C24 
631  BLX6IC27 

90640 132461C30 

965V  87%61033 

rer 82361036 
B M IC39 

F681  BrK61C43 
1-69A 13E561047 

EF7•FLi'M EIZX6IC51 
N 8/%61056 

04729  B7X61062 
00730 EI/X61C68 
90749 137X61C75 
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06685  7493 
50401  741593 e694  7494 
X7014 7495 
4111  741595 

Q5870 7496 
YE4218  741596  £1 561. 
QX715 74107 .  260 
5F43W 741.5107 
QX88I/  74109 . 
50448  7415109  34 $ 
50455  741.5112  34 e 
W464  7415113  400  Page 225 
5F478  7415114  39 e 
QX72P  74118  £2 30  Y,,,,r e 446631  £1 65 

NE55344  £2 45 
10573Q 74121  33 0  1.20Vel u47090 

QQ54.1  7415122  62 $  .1.23,11  u47410 14 Dm Oh 
19H004 74122  48 e  1.225  u4741C 8-pen Olt. 

WI-0113 74123  429  1.2411  u4747C  759 

5050E  7415126  it:  1018  4136 
11510  34D3  880 

75p  enT55 71.170C 

50480  7415123  61re  1.250  /14748C  520 
WHO2C 7415124  C2 15  H464  1458C  45p  Page 245 
50490  7415125 

505110  7415132  45 e  I-129G 01131401 
55 $  t1281 CA31301  £1 10B 999  96375  01.8960 

159911  1.141830 
WH030 74132 

,2 12 e,  Q215 CA3240E .  £1.38 
*WQ4OT LM3911 
5573Q  L143352 5052G  741.5136 

Ve51( 7415137 

VAT  1981 
inclusive  Catalogue 
PRICE  Page No, 

2pos  14104E  7415293 . 
2  rH050  7415295 .  £2 35 

96P 

299  T4106G 7413298  El 75 
29p  1490744 7415299  £.4 25 

44p  5908.1  741.3323 
ll e  59091( 7415363 
17 e  19-1101  7415364 
369  51411M 7413365 
21 0  YHI25 741.3366 
400  514130 7415367 
21 01  59140 7415368 
26p  Yr11501 7453373 
e  /415374 

24p  Yei171  7415375 

40 0  19-1181.1 7415377 
48p.  591911  7415378 

3te 59217W 7415379 
$  58215 7413390 

65 $  TH225  741.5393 

SIP 

311  7415138 
YF54)  7415139 
WHO5E 74141 . 

151406G 74145 
5(531.1  741_5145 
0689W 74150 
489079 74151 
50561  7415151 

35 0  "9148C. 8250  £9 95  Page 242 
36po  YH4913 8251  £4 60 
399  5950E  82534  £4 40  11166W SL490  £3 35 

4ee• 78510  8279  £9 95  51-167%  141922  £.5 25 
YH52G 825126141  1.349  38 4116 25Ons 

4164 250ms 
F 1702 100Ons 

W139 2708 450,-os 
Page 224  Y11685  ML928  £2 40  7e4 2716 45Ons 
Q1136P 043014  270  W71694 N11929  £2 40 
011375 1.64308  95p  YY715  1.141871  £5 60 

9Q694  1.141871 Xnerner OCR  989  Page 260  

Page 226 
QH35Q 11-100420 
✓30h4 1.0351 
• 3).1 1.0353 
990280 1.0347 
YY 94  1.013741 

,,....,  911585 CA30130E 
W57M  7415153  4.P.  511641.1 U4136005 
I51-108../ 74154  78 $  01-1480 1403302P  " VQ675  1142917 PCB 
50585  7415154  989 

1060Q  7415156 
50590  7415155  37 $ 579  11320  00412  . £6 45  iîkY94C 7106 W95D 7107 

51-130H 74C917  .. £8 85 

5761/ 7106/7 PCB 
516113  7415157  35 0  Page 227  e24/3 AV-5-1224 DIS 1:11329G Tomsk/ 3 Lead 1018 

BEt53H 4 Deg Clock PC8 A  £1 10 50625  7415158 as e 134450E  MC33600 OIS Vék.308 Transkt 4-Lead 1018 
50631  7415160  paleit ite rM £??  W1/31.1 Trenet 3 Lead 105 
WHO9K 74160  67 $  W 

49 e  Page 248  WR324 IC Set 8 Lead 
5064U  7415161  49 0  WR331. IC Skt JO-Lead 

45409  Crystal 6 5536Mhtz  £2 98 

£6 75 
£3 25 
554 
39p 
62 $ 

62 $ 
439 
£1 15 
£1 30 
£1 30 

£2 90 
LI 40 
£2 40 
LIAS 
il 40 

£1 35 
£1 99 
£2 50 
£3 50 
£5 85 
£2 40 
NYA 
NIA 
NSA 
£23 60 
NSA pige  239 
NIA 
,1 46  W1037S 1141820 
£4 75  8£36(3  184 651 
£8 85  WQ64IJ TCA4500A 

QH455 MC1310P 
£3 45  11113030 Decoder PCB 
£4 75 
£3 30 
£2 55 
63p  Page 240 

W175 45-3-8115 
QL41U 25414. 

£2.35 
£4.69 
£2 35 
£4 95 
£5 99 
£325 
£1 95 
£1 95 
£2.68 
£4 45 

Page 234 
952GH  IF AY-1 5050  - -

410538  Peano IC Ket 
Al 1-1320 

et 715 14251 
199641.1 14252 

1.5-1215 1/4254 
'N90%  M108 

Page 235 
51915  48147 
5589W AV 3 1350 
.11/1420W TOA1022 
511331  76489 

Page 236 
55791  TC43502 
CH326 76477 
5Q421  Sound Effaces PCB 

Page 238 
WQ6113 51-11204 
Q1-127E 063089E 
WQ2OW CA3189E 

Page 241 

14713 MCI496 1'10-60 5G14950 
1071  5813402 
H261) CA3046 

VAT  1981  VAT  :981 
iocius,ve  Catalogue  inclusrve  Catalogue 
PRICE  Page No  PRICE  Page Bic 

£1 99 
£38 44 
£4 99 
£12 20 
£3 95 
£7 49 
£18 25 

£651 
. E5 953 
£6 75 
£4 75 

£3 95 
£3 45 
£1 10 

SPEAKERS 

Page 267 
115125 Ultrason,c Traroducr 
01.395  Butzer 65 
0140T  Boue 125 
01.38R AC Bell 
01375  Bell Xformte 

0 .1  Bel Push  El 10 
0009K  Nameplate Bell Penh  55p 

Bat, Saen  £9 25 
11-196£  Pustec S'en .£5 50 
1H970  Star Wb, Siren  £5 95 

... £3 50 

£1 1'958 

£620 
880 

£A1g 
£4 95 

Page 288 
£4 95  1998G Havres One 0 5,ren 
£5 99  3£1715  Re-entrant Horn Sade 
£2 68  XC72P  Mecephone 
£4 45  kt'161-i PSU,. Grip Megonone 

£6.55  £4 40  kQ73Q  Car PA 85r.. £2 70 
£1 95  99490 8251.  £4 60  1Q7313 Cae PA 15W  £12 95 

51-148C  8250  £9 95 
51151F  8279  £9 95 
59445  8212  £1. 95  Page 269 
YH455  8216 .  El 95 
51434M 8128  £3 30 
54135Q 0195  £2 55 
36P 8197-n7415367  63p 

TH375 8198  . £2 35 
5019V *7-5-2376  £9 95 

£1.80 
£225 
£335 
£230 
£1 72 

DIS 
Cl 25 

89p 
£3 95 
£3 78 
T-2$ 

•  243 

Page 244 
ra2P  LK41872  £5 90 
Yt eM 1541872 Receiver PCI3  950 
16  (1554 NE 544  £2 18 
5(3 15 Servo Driser PCB  850 
WQ7E.H 11172C  769 

DQC8../  2 732 4bOns 
QQ09K  2764 45.0ns 
05840  Sony 2 System 
5585,  Sony PStJ 
5583E  EPROM Erasce 

£5 98 
£580 
£9 45 
521 5541 
£3 48 
£1 9• 
£1 98 
£1 30 
£4 45 
£1 88 

519520 2,n Pen Tweeter 
WF54J  DIrect RaP Per° 
WFO9K Peyo Horn Flusn 
W055K Peep Horn Recel-540 
wf361.  W de Angle Pero 
113234 Mas Earp,ece 2 5,77, 250 
1.82413  Meg Earplece 3 5,--,-  25p 
1825C  Crystal Earpiece  55p 
5w5714 Stet6olc e4  .  75p 
WE104E US Lo-2 388  859 

5805F L/S Lo2 458  89p 
W808.1  1/5 Lo 2 508  89p 
IN809K 1../5 Loi 568  1199 
W1313P VS Lo-Z 668  89p 
4505714 H1-2 L/S 649  99: 
TW5311  Lo2 768 
W05874 3 arch Tweeter 

£2 49 
£3 958I 
£5 25 
£5 25 
£7 90 

Page 270 
5W54.1  356e Cone Tweeter 
150248 Molle Cell Tweeter 

£1 30  ca331.  Free Stand 'Tweeter 
16 25‘  81043ve borne Tweeter 
£4 10  wF44X  Rectangular Twoele 
1.4 4C 
£3  23  •W' 02C Crossower 2-Way 

WFOSD Crossover 3-Way 

£5 te 
NSA 

£169 00 
DIS 

£47 95 

Page 261 
WQ26113 £R1400  £9 99 
VelQ27E ER3401 DIS 
YH52G 826126481  £3 49 

55p  £8 95 
£29 95  .t..egR» e81Ó338 CC1P30  £4 69 
E.2 65 
£1 23 
£1 31  page 262 

5065e  8038 POS 
çvo3o8 4151 

e9P  1017109 113 DAC08011Cts 
OA 80008041001 

WQ38R 1142917 

n1 
7/3p 

Page 246 
. £4.3CB  5̂198C  AV-3-1770  .18 30 
56p  W131411) 193914  £2 41 
990  1.096£  1143915  £2 93 

.E2 55  9597F  154.3915  .£3 46 
55p  YQ565 1 M3914 POP  85p 
87911 

£1 39 
60p  Page 247 

yr-698 7415162  53 $  55935 1C1470451P1  £14 20B1 
5066W  741.5163  4901  Page 228  Q8250 45-5-1230  £5 27 
WHIOL 74164  66 0  W036P 114389  . £1.49  Page 264  ,>,'M e„-:7c" Pre7Sbem 
50675  7415164  El 54 r  o Q 395 1 M3795  £5 29  WR24B Kit 103  89  AF34M 5W Spire n Cab  £9.95 
YF685  7415165  QH4OT 1.14380  75p  Page 249  WR25C 1(4 1066  9P  4035Q  15W Spin Pan  £33 50 
5F694  7415166  £1 95  558811  11451121  £8 95  8927E 1(11 S055  9p 
5070M 7415168 .  El 20  55924  M 850395  £10 b0  485260 Kef 10126  50 

f ín  Page 229  Q43260 AV-S-40070  £6 %  WR23.11 Ka (P) Flas  6P  page 274 5071N  7415169 
W720  7415170  •WQ331. 114383  £1.61  81.171  011 Socket 13-pn  90  AF31J  205 Spin Per  £6300 
5F73Q  7415173  659  13573Q 8W Amp PCB  620  BI18U Olt Socket 14 Pin  1 1p  4032K  PA $9kr In Cab  £21 99 
WHI1M 74174  131 $  1W36P 8W Amp R"  £4 45  Page 250  8119,/ (IL Socket 16-pen  12 P  55791  Cealng Speaker  £11 75 
IF740  7415174  529  WQ34M 1M384  £: 44 55940  IC972160191  £17 45  HQ7611 011 Socket I8.pri  169  YL155  Bracket Mmor 5  £6 50 
1175$  7415175  1258e QI -13P  TBA810P  95p  55950  IC972268115  £21 90  HQ77.1  011. Socket 20.oat  179  11165  Br-ache! Bek 100  £13 90 
5076H  7415181  81302C 5W Amp POP  tl 45  58531  ICM 7555  £1 25  1-1Q781( OIL Socket 22 pe 200  WY14Q SPkT SelecTe DIS 
5077.1  7415189  £4 95  4570IM TOA2 ffl5M  £3 25  81.20W OIL Socket 24 pan  19p 

' 

o5„,,,Re. V PS PCB  859  FL79 
Y 0 5714 Vareg Pos ',ce 86r  •,-,Q)35 
Y 65K 0 5'14 vareg heg PCB  85P  osit8.1  573-c ep Far 
4557413  1200 

Pei* 256 
2C 6502 
W 1406800P 

wO4SX MC6902P 
A MC6821P 
• 14C6850P 

90 6106852P 
W 50E 48068751 

A 280-CPU 
14030 280150   
WO4E 280-510 
QM)IB 280-CTC  £4 50 

£2 69 

£5 48 
£5 10 
£5 99 
£1 99 
£299 
£2 95 
£632 
£7 95 
£4 25 
£19 00 

Page 257 
09401  80804 
5941U 80854 
Yét464 8224 
TH4713 8228 
51150E  8255A 

Page 258 
Vol 18IJ AV-5-10136 

E 6402 
SFF96364 

3D 1416845 
Y931J  5101 LI 
QW1 1M 2102 45Ons 
WQ455 MC68104945Ons 
'211214 2114 45Ons 
51 4118 250ns 

et 25 MC144027 250-s 

Page 259 

Page 263 

Page 271 
W0455  Escutcheon CISSY,  £4 99 
1110464 Controlled Crossote, £10 69 
W047E1 Lcnv Cola 4in Spkr  £1 98 
51327E Rd Spkr C14420  £.2 56 
5W55k Ptashe Cet Gol le  909 
55561 Metal Car Grelle DIS 
W048C  Hoy Cluty Car Spkr  16 45 
W0503  Ellartcal Spier CIM641  £3 35 
WF18U Eworcal Spkr CIA742  tA 45 
W0234 Ellancto Spkt 014852  .£5 20 

481130 Ealptc.41Splee 1.T853 

£24 95 
£26 BO 
£49 95 
£49 95 
£8 25 

£2 95 
(595 
£5 95 
£5 45 
£5 45 
£4 20 
£5 20 

Page 272 
480006 Rd Speaker 1.1530 

85p  W0520 Rd Speaker 1T610 
89p  W008.1  Rd Speaker 064820 
£2 45  WFI1M Rd Speaker LT830 
£4 45  W0125 Rd Speaker 11840 
£16 55  W053H 20W Squawker 
. £2 29  485158 40W Squawker 

513.773 Fane 50 4R 
XI9260 Fane 50 801 . 
5Q781( Delco 80 4R 
5827E  thsco 80 8R 
X0791  Forte 12501C 8R 

'4, "  00608 Forte 1250TC I6R 
£845  X 81C  Foele CI285TC 8R 
El 45  D Forte C1285TC L6R 
16P 
319 
19P 
559 
67p 

£6 4$ 

£ó 95 
£5 75 
£5 95 
£7 30 
El 1 45 

£3 25 
£5 25 
£19 95 
£21 45 
£29 45 
£29 45 
£21 75 
£21 75 
£.28 45 
£28.45 

5F78K  741.5190  58$ 611215 OIL Socket 28-9'n24p  
Page 251 50791.  7415191  m e  31P 219  M R DIL Social 40-pen WH125 74192 

5080/3  741.5192 

5081C  7415193 
eli 13P 74194 

QX90%  74193  70ea 

65 e 
son  SYQ670 1042030 
629. 

ss e Y 36p  I5W Amp PCB 

Page 230 

Y 3W 15W Amp l‘t 
£1 25 

£1 95  e,I€85 NE 566 
£6 45 

659  Qh-15.6Vi IVE 555 //1.67k NE 556 
WQ56.- NE 565  E 60B  YG27E  Meade: 14-9n 

62p  X.X14Q  SolPercons. 

50280  Head', 16-0n 
1029G  Header 24-on 

E ZIF Socket 24 Way 

££ 

13 4100 
800 

54p 
900 

63p  Pi n 275  

SWITCHES 

660 
45 $ Y 38R  30/2 PSU PC8  El 40  Page 252  £1134 00/25C Inserto., Tool 

75 0 

50820  7415194  85P Y 36P  15W Amp Bracket  (H97f  SPOT Uullnrra. Mn TfiiTag lie. 
699 

TrIt3E  741.5195 
Whil4Q 74196  65 0  5Q375  15W Amp Module  £6 49  FH99H  DPOT Ultfi MI' Tare 

70p '10840  741.5196  610B  WQ395 LM3909  £18.74.3018  FH004  Sob -Un TonieQ9594 NE 567   A Page 265  800 
y085G  7415197  88 $  £14  01561.  'Trans'stor Goyen 1139  F0743M  SkiD Mn Toggle 1 

89P 
y0829  7410240.  990  1411366W 1042006 

630  Page 231 
£1Dós5  WQ32K LM334 

5576t1  TI341024 
5H43W 8211 CPA  E3 25  /1779/  Heatenk 92F 199  0901B Sui) M,n Toge* B 50861  7415221  145  1199 

YFBelt  7415241  £1  10  011. este ilarst 1 ,'71 clelipF -On  150  FFFains° ssSu'ubÓl-ePAPern" TTooggggllee d £1990e6 
990  H44.5 M01303  5H391S 8069 00Q  £2 35 

t-141U I.M381  £1 57B 50895  741.5242.  9901  50625 TAA 550  350  WR34M 105 Chassis Heats'nk  89p  pr715  Suomi,' Toggle K  £2 3 
1304E  1.53381 PC B  £2 15 C̀905  74/5243  89 $  FL590  Van«) Heatonk 103  43,19  19,351 s,,,,.41,„ loggia  c £1 29 

%561  741.5244 
15  741.5245  87011 11 95  FL5BN  Vaned Htsnk Plas Per F HO6G Sut Ta, Toggie G CI 10 

Page 232  Page 253  Ft.57M  Vaned Heatsink IC  72 î  FHOTH  Lb Mir Toggle H  El 25 
5092.11  7415251  53 0  HQ7014 Healsenk 21  £2 5 5578K  11.497A  £1 65  1172P  5.46.9,n toggle L £2 15 
5F9313  2415253  53 0  YY841  L9382 Cl 3e  YY77.1  11430C  859  FL411]  Heatsink 4Y  £1 70  F1408.1  4 Pole su %Lee  £2 35 
5F940  741.5256  £3 36  4)-187J  5E571 

•YY86T  TOA3410  El 90 £4 77  YY755 IC L7650C PA  £3 24  ISQ694 505 rei F, Heatsea  EI 95  0+1395 Togge SA  609 
50950  7415257  52 0  5502C 4195 £1 45YL018  Togg-le Switch  fa,,e, 479 WQ35Q LIA387  £1 25 
5196E  7415258  559  5504E  155 SuPPIY PCB  75p  FH1OL  Std /cule SPOT  509 
.5097F  7415259  £1 40e  BL225  u4723C 5099  8-59  Page 266 Ftil 1M SIS Toggle SPOT  57p 
50913G  741.5261  f2 25  Page 233  QL215  w1723C 14 pIn 011  55p  HQ8IC 85 ht, 0, Heatsage  £1 37 19126 Sto Icare DPIDT  77p 
YF99H  741.524E  32p  Qe4490 14C33404  £1 35  Ft.42V  Fiat Heetsink 

F154.1  Heatsenk 1005  £3 25 f2 15  (HISS  H/D Togge Type I DIS 
YHOOA 7415273..  £1 50  £4 25 

YY85G  LM1818  £1 95  Page 255  0155K  Healsage 1005013  £2 60  Teol 7T  H/ 0 Togge TYPe 4 
51+018 7415279  elrlp  ‘,.,  FH181.1 HID Togg.e Type 7 Cl 95 
YHO2C  7415283  69p  Q821% 45 1-0212 YY81C  M083  £8 20 £4 75  510395 0 IA Reg PSU PCB  El 05  FL77J Heatsask 6W-1  £5 Fe419V  9/0 Toue Type 8  £4 40 
ym030 7415290  £1 30  WIS225 M087  £4 95  50401  0 5/14 Reg V PS PCB 85p 113260  1Seats'nk 6005  £13 95  01-4205 I-1/0 log e Type 9  £4 30 

Page 273 
x s C15 Bass 8R 

X 8F  Power L/S Cathnet 
3138-4F  01.5 Bass 16R 

£57 80 
£57 80 
£49 °oz 
DIS 

£5 50 
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1981  VAT 
Calalcigue  inclusive 
Page NO  PRICE 

Page 276 
F H I3P  Duck BI' Toggle  55p 
FI-1149 long-Arm Tgll2-4ckIng  905 
FH15.9  Long-Arm Tgf Flasher  995 
5X561.  Chrome Bar Toggle  85p 
0564U Mo Rocker SPST  9531 
rxesv  Mm Rocker (PDT  LI 15 
F91210  lielda Swach Black DIS 
FH220  Hekta Stintch Blue GIS 
01-12344 Hekla 5.4,tch Green  Drs 
Ff1248 Hekla Switch Luminous . DIS 
Fi-125C 
111260 
1922E 
F93-0H 
F1431.1 

59681 
YR694 
FH34M 
•5R7OM 
XX260 

XX270 
XX28F 
0.0290 

Hekla Stench Red DIS 
Hekla Switch While  . 
Meta Switch 'fellow 
SPOT Rocker .  . 
SPOT Rocker... 

Rocker Neon 
Rocker Sot OP 
DPI35 Rocker 
Dual Rocker Neon 
OIL Switch SPST Dual 

OIL Svotch SPOT Da 
OIL Switch SPOT SW 
Ott Switch SPOT Quad 

Page 277 
FF739  Rotary 511141213 
FF 74 PI  Rotary sw6D 
FF755  Rotary SW414 
FF76H  Rotary 54W35 
FH42V  Ratan/ 5,912 

F81438 Rotary SW6. 
F9440  Rotery SW4 
F18455  Rotary SW3 
FF83E  Thurnbwheel Decimal 
FF84F  Thumbwheel BCD 

FFOST  Thumberneel MIR rfit 
YR7'71  Push Wheel BCD 
YR78K  Push Wheel Spacer 
YR791  Push Wht End Cheeks 
F14407  Key Swdch 

FI-157M Rotary Mains 
09950  Roller Mtcroswitch 

Page 278 
19454 Moho Shaft 
F84713  Make Wafer 1p 12. 
FH48C Moka Wafer 2p 6. 
FF8IC  Make Wader 25 9w 
FH5DE  Make Water dp 3w 

1951F  Make Wear 6p 2w  £1 17 
FI-152G Moka Wafer 1p 12m MB  75p 
Pl-453H Moka Wafer 2p 6w M8  £1 05 
F182D Moka Water 25 9iiv M/3  29p 
114542  Malta Mauls  63p 

FH55K  Make Screen  5p 
m et)  chek Switch  313p 
FF889  ClIck Cap Black  182, 
1089W  Click Cap 8lur  185 
FF90%  Click Cap Green  18p 

FF9 /Y Click Cap Grey  185 
01924  C/ick Cap Ivory  185 
119 39  Clack CelO Fled .. 18p 
FF94C  Click Cap Whde.  185 
FF9543  Click Cap Yellow•••  - --•• 19- P 

FFEIR  keyboard Smtch...  235 
FF62S  Keytop 1 Posillon  • 
FF631  Keytop 2 Poseton  29pel 
FF64U  keirtola 3 Position -- 56 8 
FF659  ASCII Transparency  Li 3o 

0971N  Switch Contact Sheet  El 49 

DIS 
ors 
39e 
49p 

635 
695 
98p 
£1 10 
£1 29 

£1.50 
955 
£3 95 

705 
700 
70p 

Ze! 

7419 
7042 
212 

E4 9 
£4 55 

£1 35 
05 45 
485 
99p 

£3 60 

75 
Lii 

£1 19 
£.1 06 
El t36 
CI 25 
£1 10 

Page 279 
F1772  SP Slide --
P9359  Sub-Mtn Slide. 
FT79.1  Long Chrome Wide. 
FH36P  Std Slide Swatch 
FI1389  ePole Slide 

58675  HQ Push SwIlch 
FH59P  Push Switch 
Fi46019  Break Push 
FrteI5  Motor-Start Press. 
FF 96E  Square Push Black 

FF97F  Square Push Green 
ff980  Square Push Red 
FF99H  Square Push Yellow 
0W4111 Souare Pb Lck Black 
78426  Square Psh Lob Green 

08813W Square Pish tek Red 
771445  Square Psh l.r.k 51k. 
Ft-141U  Pushlock SPCO 
11-166W Pushlock OPCO 
FI-194C  Press! Switch 

Paige 280 
FI-1924  Press loe Sor Type 1 
19926  Press Toe So Type 2 
.1864U  Foot Switch 2 5mm Jk 
FH375  Miens Push  . 
18911  Flasher Untt 2-Way 

Ira Beginners Morse key 
018  Protessl Morse Key. 

95005  Touch Pads Rea 
1490113  Touch Pads Tri 
YR885  Solenoid 12V 

5985W SolenoO 240V AC 

Page 281 
61-4673  Latch...tech 2-pote 
19989  LatchswItcn 4-pole 
Fe1694  Latchsw4tca 6-pole 
FI-170M Latchswitch 8-Pele 
FI-171N  Latch...Itch 10-Pole 

817.11M Lalchsott 2-pole. 
857125 Latchsoft 4-pole 
FH72P  Latchdurnrny 
FI1748  Marro Latch siontc h 
114255  Lalchbracket Single 

FH76H latchbracket 2 way.. 
FH7138  Latchbracket 4 way 
F1-18013  Latctibracket 6-way 
F1882D Laic hbracket 8 ray 
1984f  I.atchbracket 10 way 

Page 282 
FL31.1  Rd Lalchbeeton Black 
F1-329  Rd Latchbutton Green 
F1331_  Rd Latchbutton Gr 
FLIIM  Rd Latchtutton Red 
FL359  Rit Latchtbutton Whtte 

f 1436P  Rd Latchbutton Ch,,,, 
BW13P Sm Late hendton Black 
BW149 Sm latchbuttcrr Chrm 
F1461R Rol Latchbutton 
19625  Rcl tatchbutton Grey 

125 
150 
22p 
155 
e9a 

192 
1731 
235 
435 
77p 

77p 
/7p 
775 
755 
MS 

7bp 
75p 

£i.20 
£1 45 
28p 

. £1 20 
£1 95 
£425 
£1 10 
£5 75 

LI 90 
£5 40 
22e 
275 
£4 75 

64 85 

46o 
5931 
995 
01 45 
£1 25 

60P 
£1 20 
32p 

£1 59 
130 

38p 
455 
550 
59e 
69p 

145 
14p 
14p 
145 
14p 

225 
110 
330 
145 
lap 

1981 
Catalogue 
Page No 

FH631"  Rot Latchbutton Red 
F964t2  Rct Latchbutton Whte 
Ff387U  Magichght Button Pr 
cr epe  MagiclIght Butin Gen 
F8189W Magteltght Button Or 

FH900  Mag,c18511 aeon 51 
1301159 Latchbush Blue 
801165 Latchbush Green 
BW 175  Latchbush Orange 
BW111U Latchbuse Yerlow  . 

Page 2E13 

0394C  Ultra Min Real, SPDT 
30950  Ultra Min Relay OPDT 
181966  3A Min Relay 
5397F  106 Mares Relay 
97583  56 Mains Relay 

Page 284 
5099H  127 304 Relay 
FX234  Open Relay 65 . 
FX2413  Open Relay 125 
FX260  2p Sub Min Relay 65. 
F0276  25 Sub-Min Releo 125 

F328F  2e Sub-Min Relay 24V 
FX3OH  45 Sub-Min Relay 12V 

Page 285 
14320W Relay Far 125 
154 60  Power Relay 12V 
FX4913  Power Relay 2304 AC 
5089W Car Relay Single 
FOSSE  Reed Relay 6 a 95  , 

FX511  Reed Relay 9 to 12V 
FX73Q  Reed Relay 12 to 18V 
FX74R  Reed Relay 18 to 30V _ 

Page 286 
FX881., 
F089W 
12900 
F0911' 
F7924 

F0938 
FX680 
101194 
F070M 
FX719 

FX72P 
91313P 
88171 
HBISR 

D4/ Reed Relay 15 514 
Oil Reed Relay 1512V 
011 Reed Relay 2p 5.y.. 
Vil Reed Relay 25125 
ild Rd Relay 1pC/955 

WI Rd Rty 1p C/012V 
Reed SW Sandard 
Reed SW Compact 
Reed SW Miniature 
Magnet Small . 

Magnet Large 
Sao Former Stan One 
So Former Min One 
Sw Former Comp One 

TEST GEAR 
Page 287 
H/19V 
1-11204Y 
5057M 
9X589 
53591! 

gin 
18F21% 
HF 301-I 
HF312 

HF225 
1-1132K 
tiF33-14 
5R94C 
599313 

F5739 

Test Pe ed Black . 
Test Prod Red 
Mel Probe Black 
Min Probe Blue . 
Mtn Probe Green 

Mtn Probe Red  --
1111e Probe Yellow ... 
Probe Wee  .. 
Pistol Probe Black 
Pistol Probe Red 

Le-Coe Test Probe 
Moulded Test Probe 
4mnit Teal Probe 
ASO-typo Test Lead 
Test Lead Kit   

Logre Probe 

Page 288 
F5880  Conttn city Probe  ... .995 
FI-61R  Srgrrai injector  £5 99 
EIWOSF Scope Probe ENC .  £15 63 
13R89W Scope Probe 4mm .  El6 25 
F5749  IC Test Cite  42 35e 

78213  Selebtoe.  £7 50 
91;1951)  So-Cyst Sr.ope Prolo .. £3 75 

VAT  1981 
inclusive  Catalogue 
PRICE  Page No 

145 
14p 
2331 
DfS 
425 

49p 
390 
OSP 
455 
390 

96e 
£1 49 
98e 

£1 55 
£3 20 

£215 
£3 25 
£3 88 
£3 45 
£3 45 

DIS 
£3 95 

£2 43 
£3 95 
£4 25 
015 
El 98 

£2.15 
£215 
£2.95 

£1 95 
£2 15 
£3 99 
£3 85 
£.8 25 

£8 39 
890 
£1 75 
690 
380 

885 
DIS 
DIS 
75p 

455 
45p 
385 
385 
.38P 

3831 
385 
895 
99e 
99p 

7411 
79p 
895 
£4 45 
£2 75 

£9.50 

Page 289 
013820  Calscope Su m 6  NS 

Carr in UK with 8882 DIS 
.5611336  Settee" 14040  £286.00 

Carr in LIK oath XB83   £9.45 

Page 290 
0705F  500M1-ir Freoney Crur 
LHEISF  Tranststor Ted, HFE 
38820  LCR Bridge 
5881C  Seesure Sig Gen..  . 
7W9313 Low Cost Multmeter 

FL609  Pocket Mualmeter 

Page 291 
51383E  Small Multimeter 
51V680 Multuneter Type 320.. 
Ll19313  Taut Band Multuneter, 
YEt871.1  10044 McMaster _ 

Page 292 
51384F  MIcrotest 80 
58850  perte-Var 5800 ..... 
5886T  Supenester 6.13CR 

Page 293 
19808  Clamp Meter 
1.1-194C  OMM 200 
LH9-50  OMM 100 

Page 294 
51128  HY Probe 
11.131, Shunt 25A --

0L149  Shunt 1006 
53755  Ham Mummeter 
WY181.1 SWIR Meter 310 

Page 295 
WY19v  SAIR Meter 110... 
17520W lansted U1874 . 
89217  069 Meter 178 
0904E  Graf  Meier... 

TOOLS 
Page 296 
till 5R  Hobby Box 
FR725  Storage Drawer 

£11595 
.019 23 
£25 30 
E26 75 
.£4 85 

-67.50 

£15.95 
£16.25 
£23.95 
£44.00 

£19 09 
628 96 
£37 89 

026.90 
.£47 50 

  £891 
£8 91 
£891 
£31 95 
£10 75 

EN 75 
£19 75 
£24 95 
£45 CO 

£3 45 

BR48C  Her Trimmer 
BR51F  Trim Tool. 
89490  Preset Trimmer. 

13550E  T run TT5  _ 
F50714  Min Screwdore, See 
BR58N  Jerdlers Scr.tdvr Set 
815791.  Inirchgbl Sconir Set 
786013 Min Tool Set 

F5082  Utility Set 

Page 297 
5)174R  Mtn ScrewOrrver 
8952G  Small Screwdriver . 
08539 Large Screwartver 
70246  Driver 50 
15101.  Driver S3 

10125 
FY13P 
FYISR 
FY17T 
B11715 

11-1750 
18925 
91704E 
FYI9V 
13Ft 75S 

Driver SS 
Driver 56 
Pordnver PI 
Pondrmer P2 
Mains Tester 

SorrakIrrer 
Ratch8 Socket Set 
Cushengnp Dsr Set 
Low Cost Min Cutters 
Ins Min Cutters 

Page 298 
BR 711M 
FY2OW 
FY21% 
17769 
138748 

F5227 
BR 72P 
59236 
YIN67X 
15246 

8978K 
89694 
85772 
792 90 
172613 

VAT  1981 
inCluSwe  Catalogue 
PRICE  Page NO 

Bor-loini Min Cutter 
Box..lt End Cutler  --
Icier Cost Cutters 
Large Low Cost Cutts 
Side Cutters    

Box it Sicle Cotters. 
Sale Cutters S55 
High Leverage Cutter 
Tweezers 
Lew Coe Mtn Pen 

Ins Min Snipe 
Box mont Min Pliers 
BrIgnt Pliers 
low Cost Piers 
Boa Combined Pliers 

Page 299 

BR924 
687310 
8R9DX 
1528f 

P(29G 
88915 
F1 359 
.F531.1 
68768 

1399313 
8994C 
BR950 
01596E 
8R97F 

5X11131 

Low-Cosl Lung Pliers 
Carktanaton Phers 
Long Snipe Pliers 
Bat Radio Phers 
Low Cost Elec Pliers 

Love-Cost HO Pliers 
Electricians Fliers 
Pincers. 
Crunp Tool 
End Action WrIppen 

Wire Strippers 34. 
Wire Strippers 138. . 
Wire Strippers 
Slhomaster 
Blade 15361 

Blade 14421  . 

Page 300 
F5324  Hand Wrap Tool 
97165  Verovere Pen 
H5171  Vert:roam Spool 
FY331  Verowre Comb 
1534M  Allen Keys AF 

F5359  441en keys Metric 
59820  Min Spanner Set 
FY36P  Min Spanner 24 
15375  Min Spanner 68 . 
1531312  Rmg Spanner 02 

FY39N 
5W619 
514625 
F5455 
FY464 

240 
455 
685 

bee 
85p 
£2 30 
Li 69-
£2 10 
041 19 

lop 
345 
342 
165 
265 

89pa 
630 
730 
99p 
605 

£4 25 
£5 99 
£5 25 
£4 25 
£6 93 

DIS 
£5 60 
£2 25 
03.7S 
£5 95 

£7 60 
£4.50 
DIS 

ge. 
£5 45 
£8 60 
£4 55 
01 95 
£3 99 

£3 99 
£5 50 
£7 49 
£6 37 
£2 85 

£2 45 
£4 90 
£3 37 
£215 
£5 99 

02 35 
£1 49 
£3 96 
£16 25 
£6 ZO 

£5 70 

06 48 
£4.19 
99e 

LI ilk 

£1 35 
£2 10 
El 15 
£1 15 
£1 99 

Ring Spanner 45  El 69 
8px Spanner Set  £2.15 
PS06 Spanner Set  £4 75 
Crescent Wrench 160  £3 35 
Crescent Wrench 210  0620 

Page 301 
1040T  Box Spanner 2134.  £1 25 
F9410  Boa Spanner 484  CI 25 
FY42V  Boix Spanner 684  £125 
F7438 Box Spanner 8BA  01 25 
F044%  Quick Grips   DIS 

10478  Adjustable Wrench  £3.20 
4178630 Needle File Set  .  £5 60 

Needle File f lat Wid  LI 53 
F1,506  Needle File Hand  £1.75 
Fr51F  Needle Fire Hallynd  £1 63 

F5520  Needle File Round  52 27 
139631  Junior Hacksaw  990 
13R54U  kin Hacksaw Blades 
F7542  Wrre Brush.  . 
FY55K  Wet & Dry Fine 

Pr5451  Wet & Dry Sled  ...  19D 
F55714 Wet 4!. Cry Course  2511 
90046  Polish Block  El 40 
F502C  Uhirty Knde  .  El 60 
10030  Retractable Knife   .£1 99 

F5040  Kate Blades  .. 
YW64U Snap-Off Wade Knife 

Page 302 
0005F  Scalpel Handle 
F506G  Scalpel Bld Type II 
1311551P  Punch 3/8m 
812609  Punch 71.6rn 
046115  Punch I/2in 

019625  Punch 91164n 
69838 Punch 5/84n 
8148IC  Punch 374es 
012830  Punch lin 
1315004 Punch I 1/2141 . 

19539  M el Vice 
L H791  Reliant MI 
BW030 Reliant Chili 
BWO2C Idan Grill 
50/65V  Mire Mains Dull 

181214 
BR84F 
89104E 

45 /), 
18p 

F1457 
F14713 

FL 48C 
F1490 
FLSOE 
1151F 
F1520 

95999 

Paga 304 
17635  Iron CS. 
F5631  Element CX 
FR3014  Bit 6/1106 
F564U  Bit 1100. 
F1659  Bit 1101 ...... 

FR31J 
1166W 
F0670 
FROIB 
FRO2C 

F913313 
FRO4E 
FRO5F 
FRO6G 
FRO7H 

F14083 
FR12,9 
FR13P 

lre 

Bit 7/1101 
8! 1102 . 
Efit 1103  . 
!Lenart Type CS . 
Plandle Type CN 

13,1 102.... 
Bit 104 
84t 106 
Ba 820 
81 821 

Oil 822 
Irein 325  ... 
12V Iron MLX12 
Element 325 
Element MLX12 

FR165  Bit No 5CI. 
111171  en No 51 
FR18U  B41 No 52. 
FR201.4  Stand 573 
FRIlth Sponge 

F5685  Rit SOI... . 

Page 305 
15694  Kit SK4 
ke705F  Rechargeable Iron 
,,,x6rx  1350 BIt Round 
50681  B50 8,1 Angled 
9x698  850 Bd Flattered 

n e w  850 Lamp._ 
53715  1350 Holder . 
YX72P  B50 Sponge 
FR1GL  Heal Sank Tree 
10238  Solder Sucker 

FR248 
FR260 
8713P 
FR631 
FR270 

FR28F 
FR290 
18210 
1770 M11 
177114 

VAT 
inclusive 
PRICE 

05 95 
£2 75 
995 
8431 

. 84P 

£1 21 
.. 905 

.£2ng 
85p 

.84p 
. 88P 
841, 
845 
.845 

84e 
£5 95 
£720 
£2.75 
£2 45 

84p 
845 
.84 

Lip 
..f.8.45 

£8.45 
£26 95 
.6.2.95 
.£3 45 
£3 65 

S5p 
625 
295 
195 

£4 50 

Sucker 'heat  _El 55 
0e-solder Tool  £7 25 
Desldr Soule Type 2  895 
reedr Washer Tsiit 2  D2i4f  
Desoider Washer 

Desist & r Houle  . £1 55 
Solda-Mop .  erle 
Solder 0622 
1/2 4 Reel Solder  £101> 
Num Solder 1m Pre  435 

Page 306 
FV72P  Cend.4ctive Paint 
11404E  Freeze it 
11-1930  Se ch  Cleaner 
08772  Serarsol 
141102C  *ere Klene 

513739 
1874R 
5875S 
5576H 
18786 

58791 
58800 
FL43W 

Aero Duster . 
Silicone Grease 
Plastic Seal 
Foam Cleanser 
Excel %ash 

Ant, Startle Saray 
Fire Ertingtas he r 
Erosbk Impart 

Page 307 
01464  Cyanoacrylate 
LQ(12C  Pollute Compaund. 

Araldde Raped 
(Double Bubble Sachet 
PVC Tape Black 

PVC Tape Fake 
PVC Tape Brown 
PVC Tape Green 
PVC Tape Fled 
PVC Tape White 

PVC Tape Yellow 

WOUND PARTS 

Page 308 
18407  9 5 Cod Former 
16171  Former 351 
1818U  Former 450 
18190  Former 722/1 
1.820,4, Former 72212 

18210  Former 722/8.. 
113221  Former 722/4. 
14841U  Oust Core Typed 
1-13429  Dust Core Type 6 
1843W Dust Core Type 8 

113440  Former Base 
1836P  Screen, no Can 1.9 
18371  Screening Can 13 
183911  Screening Can 15 
18385  Wreentng Can 14 

18625  A/P Beads 
14705F  Small Pot Core 
14006G  Core Type 2 

SSs  11-17611  Waleone Sharpener 
690  ra/66W Pin Peril 

£1 75 
465 
£4 15 
£4 29 
E4 35 

£4 49 
.0445 
£4 25e 
£5 20 

£3 45 
£21 95 
£7.90 
£11 25 
£14 25 

Dril brac o £14 95 
Reliant Collar 75p 
Oral Power Supply  £13  99  

Page 303 
B13655  Tyrol Burr C.  - 
FIR66W Toot Burr  
8985G 11S Toot 
89867  HS Twist C- li. 
13987U  HS Ti.- st 

YY2E8'  Long 
111773  20 P, 

950  1978K  40 Pe 

435 
130 
75o 
?bp 
-750 

F.8 
11:: 93 

H 
H 

1-1 

LI 

H 
14 

H 
H 

14 
H 

H 
H 
H 
H 
H 

27E 
28F 
29G 
N 

FY59P 

Piea Far, 21: lrny 

[2 e6 C 
030 
04E 
05F 
G 

7H 

0947 
ill 
11M 

1218 
I3P 
149 
15R 
165 

171 
Lou 
190 
20W 
210 

22Y 95 Drill 3/61in 
225 HS Drill 251641n 
246 HS 0,111 13132,D 
50  HS Drill 271644n 
260 HS Drill 7/16m 

HS WM 0/161r  . 
HS Drill 5/54, 
HS Dal 3/32,r. 
1-15 Drill 7/64an 
HS Dal 1/8.tn 

95 Doll 9/6-lie 
HS Drre 5/324n 
HS Drill 11/ Mn 
HS Oaf 3716mn 
HS Drill 13/641n 

HS Drill 7/32in 
HS Drill 15/64.n 
95 Dal 1/4m 
HS Drill 17/64in 
HS Drill 9/32.n 

KS Dal 19/544n 
HS Drin 5/16p, 
HS Drill 21/64in 
98 0ciP 11,32. 
HS Drill 23154in 

HS Dal 29/64te 
HS Drill 15/32e 
HS Drill 1/Sn 
Round Tape Rule 
Retractable Rule 

60fa 
245 
16r. 
135 
135 

13p 
13p 
10p 
11 p 
17p 

125 
1021 
CIS 

.35p 
£1 .3 
£1 45 
16 85 
£4 95 

19p 
23o 
265 
28p 
264 

35p 
415 
45p 
seo 
560 

60e 
6811 
750 
89p 
96p 

£5 35 
£1 75 
0.1 82 
El 66 
El 55 

El 75 
El 98 
£1 55 
02 35 
El 70 

El 45 
£4 85 
99p 

£1 55 
£.3 55 
F.2 25 
25p 
355 

350 
35p 
355 
35p 
350 

1981 
Catalogue 
Page No 

Page 309 
900,71..1  f3obbm Type 2 
9%082  Clips Type 2 
H009«  Type 3 Core 
14X101  Type 3 Bobbin 
90IIM Type 3 Chps 

14%125  Large Pot Core 
901.3P  Bobbtn Type  . 
1-131419  Mtg Syeern Type 4 
118234 GE Cod LIS 
HX58N GE Cal 19 

11057M GE Cod 18 
1117248 GE Coil LIA 
/41(561.  GE Coil L7 
41055e  GE Coil Lb 
rus41 GE coil 15 
herr25C GE Cott 112 
w eso GE Cod Ill 

VAT 
rrici us lue 
PRICE 

755 
50 

f 1 85 
020 

99E 
IOD 
892 
£1 95 
£220 

£2 20 
£1 95 
£220 
£220 
E2 25 

£199 
£1.99 

Page 310 
FIX248  Choke 05H  £1 15 
18325C  Choke Ili  
95260  Choke 2H  61 15 
8027E  Choke 4H  LI 16 
1110741  Filter Pat Core  02.15 

003011  Equaltser Pcil Core  El 99 
e0627E Choke 105I  f 1 55 
tilW2111F Choke 5u14 HC  4031 
130150  Choke 1.5enri  4Sp 
HX161  Choke 2 5rné-I  545 

FIX I 75  Choke 5m14  54p 
HX I8U  Choke 7 5rni,  .665 
HX190  Choke lOrnH  29p 
116220  Choke RFC5  £0 10 
140234  Choke RFCY4  0220 

WI-425C Choke 0 22uFt  4111, 
1,0127E Choke 0 47 t.M.  53e 
89290 Choke I Out;  4fip 
WI-130H Choke / 5ukt  45e 
W1131.1 Choke 2.2u8 t5p 

V15132K Choke 3 301  452 
W13331 Choke 4 70, 490 
lit0434M Choke 6 ElaIt  P5D 
V/F1359 Choke 10 0,  1.5p 
WH36P Choke 15 02ii  blu 

WH375 Choke 22 WM  48p 
W/43811 Choixe 33 Ou9  840 
W113914 Choke 47 Ou ld   487 
WH4I U Choke ICOuH  54p 
1,11445/ Choke 470uhf  555 

89478 Choke ImPil  755 
110290  Cryall Set Coil PC1.1  £1 95 

Page 311 
FIX4211 Take 511/CS 11048 
56.340H  Toko 58CS12374 
HX436 TIDk.0 5HC5 11100 
00311  Take CSK3464 
YG3.24 Yoko YINCS17104 
110971  'lobo ACS 34342 
9098G  Toko ACS 34343 
50391%  Toko KAC8448 
YG36P Tobo KAC8449 
18004  er 13 

LBC118  IFT 14 
1E031)  IFT 16 
1804E  1Ft 17 
10020  ITT 15 
1805F  In 18 465kett 
1.006G  IFT,18 1 6Melz 
81628F Toc 1 --
9X596  Trans Coil IT Sae 
HX7CIM Trans Cod IT Red 
140715  Trans Coll IT While 

H772P  Trans Coil IT Yellow 
r81.73417  Trans Cod 25 Blue 

Sep #0749  Trans Cod 21 Red 
HX751  Trans Cal 21 White 
1407(ttit  Trans Coil 21 Yellow 

HX771  Trans Cod IT Blue 
H1(780  Trans Cal 35 Red 
90791  Trans Coil 31 White 
1-108013  Trans Cal 3T Yeas, 
14X8943V Trans Cal 41 Blue 

90905  Trnas Cod 47 Red 
9%915  Trans Cal 41 White . 
90924  Trans Cal 41 081 ,2w 
HX938  Trans Cal 55 Blue 
HX94C  Trans Cod ST Red 

185950 Trans Coll 51 Vitae 
14096E  Trans Coil ST Yellow 

Page 312 
81)(820  Min Tr LT44 
1B149  Min T, 10700 
59915  Mtn Tr 11800. 
918 046 Sub Pifin Tr 6V 
17801B Sub Min Tr . 

11802C SubiMin le 125 
8/0060 Min Tr 6V 
WE311M Mtn Tr 9V 
WB1OL  Min Tr 1.25 
68158 Mr, Tr I5V 

10030  Tr 10VA 15V 
l58165 Min Tr 20V 
WB2OW Mire Tr 24V 
88213  Mrn Tr 36V 
00325C Tr 125 IA 

158260 Tr 12V 2A 
WI303D Sr 95 1 1/24 
01812N Tr 20.1 14 
0413177 Tr 28V 1.1/28 
0/33/30  TR 32032/6 1/24 

1-1059P  Trnstcemer kftg Plate  EAp 

46p 
145 
46c 
47p 
47p 

59P 
4Ep 
Ago 

dtra 
£1 48 

CI 75 
£172 
£1 75 
£1 81 
£2 19 

£1 68 
El 99 
£2 57 
£2.17 
£2 95 

£2 26 
£2 17 
£2 20 
£1 48 
£1 88 

02 17 
£2 17 
£2 17 
E2 20 
£2 17 

£2 17 
£245 
£2 20 
£1 70 
£2 17 

.C2 11 
E2 16 

555 
55p 
33D 

£1 39 
£1 30 

61 40 
£3 30 
1.1 25 
ES 35 
£3 35 

£4 95 
£3 35 
£3 35 
DIS 
£5 55 

£795 
£625 
£825 
£995 
£2325 

Page 313 
1980751 Tr 3451 IA  . £7 85 

£1 05  17822Y Tr 3411 HP  £8.15 
EI 15  1.1734M 16/229 Power lean  £13 35 
81 22  101331  Sr 240V Nutran £4 95 
El 32  92031C  Pulse Transformer  £340 
£1 48  lalB28F  Pock Transformer DIS 
El 49  0X66W  Line Transformer  £3 35 
£1 55  1870M  Mc »luny 1155  M S 
CIS  L871N  Mc Xforrner Ms-6  CIS 
El 95  IRO5F Mec Iltrm Typ2 20-30R  . 015 

£2 17  LRO6G  Mc 01m Typ2 2904009 £1945 
52 35  17.841  2 Changer   £7 85 
£2 45 
£2 75 
DIS 
£2 75 

Page 314 
00125  Mal Motor 

950  7013P  Smelt Motor 
970  50149  Servo Mechanism 

£2 45 
£1 25 
£3 60 
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NEW I EMS PRIC LIST 
The following is a list of all items introduced 
prior tothis price list, but since publication of 
our 1981/82 catalogue ard neludes all 
special items tor projectslhat appeared in the 
Mar e 1981 to May 1982 issues of Elec• 
homes 8. Music Maker 

AERIALS, AMATEUR RADIO AND CB 
046A CB FM Transceiver GT-86,5 

Price £49.95 
FIL94C 30W OLmmy Load  Price £6.75 
XG1OL 12V 3A Power Unit  Price £1695 
XG13P 1 5m CB Aerial  Price £13.95 
YG4111 27MHz Rubber Deek  Price £4/5 
YKOOA 2m Scanning Receiver Price £54.95 
YK29G Ent CB Speaker  Price £7.45 
YK3OH Noise Filter System  Price £10.95 
YL42V Filter Choke  Price £1,99 
YL43W Del Feter  Price £5.25 
YL44X CB Aerial Converter  Price £725 
YQ73Q CB/Radio Aerial Coupler Price £5.49 
YQ74R CR Aerial Matcher  Price £5.25 
BATTERIES 
NV1311 Nice PP3  Price £5.95 
HW32K PP3 Nicad Charger Price £6,95 
KY32K Large Battery Holder  Price £1.85 
Y£311Univereal Ni-Cad ChareeiPrice £8.95 
BOOKS, MAGAZINES AND LEAFLETS 
002413 Analog Subscridticr Price £9.00NV 
*00113 Practical Electronics Handbook try 
[a, Sinclair  Price £4.70NV 

WG02C Newnes Book ot Video by K. G 
Jackson Price £6.90N'/ 

W0030 Introduction TO Pascal by. Aridnoy 
Zees Price £10.75NV 
*004E A Basic Approach to BASIC by Henry 
Mullish Price £9.85NV 

WG05F Atan DA M by Albrecht 
Price El .95Nv 

WG06G Consumers Guide eo Personal Com-
puting & Microcomputers by Freiberger 

Price £8.25NV 
WG07H Beat The Odds by Hens Sagan 

Price £7.00NV 
W0081 BASIC With Business Applications 
by Lott Price £9.89NV 
wee9K introduction to Computer Music by 
Paternas Price £15.60NV 

WG1OL Basic Electricity by C. Ryan 
Prie  £6.65NV 

WG11M Electronics by H. Kybett 
Price £6,65AiV 

WG12,1 BASIC by Albrecht  Price £7.35NV 
WG13P BASIC for Home Computers by 
Albrecht  Price £6.75NV 

*614Q TRS80 BASIC by Albrecht 
Price £7.70NV 

WG15R Using CP/M by Fernardez 
Price £6.65NV 

*0165 Flowcharting by N. Seim 
Price £6.85NV 

VOGI7T The S-100 Bus Handbook by 
Bursky  Price £13,25NV 

WG18U Telephone Accessories You Can 
Build by J. H Gilder  Price £6.45NV 

WG19V 6EI Challenging Problems with BASIC 
Selutions by D. Spencer  Price £5.75NV 

WG2OW The Best Book On CB by E. Herbert 
Price £5,40NV 

WG210 Z80 & 8080 Assembly Language 
Programming by K. Spracelen 

Price £6.75NV 
WG22Y Intel Memory Book Price £19.35Ntr 
*023A Intel 8080/8085 Book 

Price £16.95NV 
W02413 8086 Primer by S Morse 

Price £7.65NV 
V1025C Writing Interactive Comphors & 
Interpreters by P Brown Price £13.45NV 

WG26D Foundahcms of Programming with 
Pascal by L Moore  Price £6.24NV 

V1027E What To Do After You let Return by 
The People's Computer Company 

Price £13.45NV 
WG28F VMOS Protects by R A Perecad 

Price £2.15NV 
W0290 Digital IC Projects by F. G Rayer 

Price £2,15NV 
WG3OH International Transistor equivalente 
Guide by Adrian Michaels Price £325NV 

WG311 Fifty BASIC Exercises by J 
Lamodier  Price £10.45NV 

WG32K The Pascal elandbooe by Jacques 
Tiberghien  Price £12.15NV 

WG33L Learning BASIC With Your Sinclair 
M O by Robin Norman  Price £4.75NV 

WG34IA Oscilloscopes. How To Use Them 
How They Work by Ian Hickman 

Price £4.20NV 
WG350 More Telephone Accessories You 
Can Build by Jules H. Gilder 

Price £5.4611V 
WG36P The Joy Of Minis And Micros by 
Philip Stein and Howard Shapiro 

Price £7.55NV 
440375 Problem Solving Principles For Pro-
grammers by William E Lewis 

Price £8.85NV 
WG38R Computer Programs That Work by 
J D Lee, G. Beech and T, D. Lee 

Price £4.75NV 
WG39N Successful Software For Small 
Computers by Graham Beech 

Price £7.00 NV 
ViG4OT Musical Applications of Micropro-
cessors by Hal Chamberlin 

Pnce £22.65NV 
14041U Apple II Users Guide by Lon Poole 

Price £13.95NV 

W.04211 Ar Introduction To BASIC Progran,-
wing r rineues by S. Deer 

Price £2.15N V 
WG43W 50 Simple LED Circuits Book 2 by 
R, N. Saar  Price £1,50NV 

W0440 Introducing Amateur Electronics by 
Ian R. Sinclair  Price 53.95,vv 

WG45Y 33 Challenging Computer Games 
For TRS-130/Apple/PET by David Chance 

Price £625NV 
WG46A Audio Projects by F G Rayer 

Price £2.15NV 
W04713 Robot Intelligence  uth Experi-
ments by David L Heiserman 

Price £7.50NV 
V1048C BASIC Computer Programs For 
Business Vol 1 by Charles D. Sternberg 

Price £10.20NV 
Y/0490 Inside BASIC Gaines by Richard 
Mateesian  Price £12.35NV 

1.1050E Electronic Projects In Phciography 
by R A and J W Pen-Vd Price £3.95NV 

Vii051F More Electronic Feciects in The 
711-nP by Andy Flind  Price £3.9515V 

WG52G Projects In Amateur Radio by F G. 
Rayer Price £3.95Nv 

WG534 Electronic Test Equipment Proirts 
by Alan C Ainslie  Price £3.95Nv 

WG541 Electronic Prefects For Home Security 
by Owen Bishop  Price £3.95NV 

WG55K Atan Basic Learning By Using by 
Tnornas E Rowley  Price £4.95NV 

W0561 Atari OPSYS Users Manual 
Price £16.95NV 

WG57M The Giant Handbooe 01 Electronic 
Circuits by Raymond A. Collins 

Price £12.99NV 
WG58N The Master IC Ccokbeek by Clayton 
L Hallmark  Price 58.45151 

WG59P An Introduction To Radio DXing bf 
R A Penfold  Price £2.15NV 

WG60Q Model Railway Projects by R A 
PP nfolcl  Price £2.15NV 

WG61R Android Design by Martin Braomy 
Weinstein  Price £9.99NV 

WG625 My Micro Speaks SASEX (Ard Loves 
Ill by Paul Wormy  Price £8.85NV 

VIG6 0 Programmer's Guide To Th.e 1802 by 
tom Swan  Price £6.85NV 

WG64U Programs For Beginners On The 
TB S-80 by Fred Blechman Price £8.25N1' 

WG65V Karel The Robot by Richard E Pates 
Price £5.75NV 

V4066W Introduction To 8080/8085 Assemb-
ly Language Programming by Fernandez,' 
AAhey  Price £7.45/Y 

W0670  Programming in Basic-Plus by 
Swatzky/Chen  Price £11.75NV 

WG68Y Introducing Microprocessors by Ian 
R Sinclair  Price £4.95N V 

WG69A Public Address Hendee.* t.,1, Wean 
Cape'  Price £8.75NV 

V4070M The British CB Bock by Pelee 
Chippindale  Price £4A5NV 

WG71N Electronic Protects For Cars And 
Boats by R. A Penfold  Price 5.2.10NV 

WG72P Electronic Timer Projects by F G 
Rayer Price £2.10NV 

WG73Q CB Protects by R A Pentold 
Price £2.10 NV 

WG74R 2081 Basic Book by Robin Norman 
Price £5.95NV 

WG753 Understanding Tour-7X81 ROMby Dr 
Ian Logan  Price £9.95NV 
WG76H Questions 8. Answers On Personal 
Computing by Peter LaffertY 

Price £2.7515V 
WG771 Questions & Answers On Video by 
Steve Money  Price £2. 85 NV 

WG78K Practical Me re prccessor Systems by 
I. R Sinclair  Price £5.75NV 

*0791 Microprocessors Your Questions 
Answered by Alec Wood  Pike £5.75NV 
+ite m How To Tune The Secret Sherteave 
Spectrum by H. L Helms Price £5.75NV 

W0810 Teaching Your Computer To Talk by 
E R. Tela Price £6.95N 

*08210 Desiring, Building & Testing Your 
Own Speaker System by D. B Weems 

Price 56.45/515 
WG83E Byteing Deeper Imo Yoe. 7X81 by 
Mark Harrison  Price £5,95NV 

WG84F Software Secrets by 0,:d-iam Beech 
Price £5.95NV 

9/085G Guide To Solar Electricity 
Price £4.95NV 

XAO0A Maplin Magazine Subscription 
Price £2.40NV 

XAC1113 Maplin Magazine Vol 1 No 1 
Price 60pNV 

2402C Maplin Megatine Vol 1 No 2 
Price 609NV 

21030 Maplin Magazine Vol. I No. 3 
Price 60PNV 

045Y E&MM March 1981 Issue 
Price £1.00NV 

0464 E&NIM April 1981 Issue 
Price £1.00NV 

XF470 E&MM May 1981 Issue 
Price £1.00N V 

XF48C E&MM June 1981 issue 
Price £1.00NV 

0490 EAMM July 1981 Issue 
Price 51.00/5 

050E E& MM August 1981 Issue 
Price £1.0ONV 

051F E&MM September 1981 Issue 
Price £1.00NV 

052G E&MM October 1981 Issue 
Price £1,00NV 

053H E&MM November 1981 Issue 
Price £1.00NV 

1F54.1 E&MM December 1981 Issue 
Price £1.10NV 

XF5511 E&MM January 1982 Issue 
Price £1.10NV 

0561 E&MM February 1982 Issue 
Price £1.10NV 

XF57M E&MM March 1982 Issue 
Price £1.IO2/V 

05814 E&MM April 1982 Issue 
Price £1.10N'V 

XF59P E&MM May 1982 IssuePrice £1,10NV 
81452G Atari Software Leaflet (Issue 2) Free 
2145314 Matinee Component Identificatim 
Leei et  Price 40pNV 

X454.1 Atan Hardware Leaflet Free 
2455K Matinee Organ Book Price £2.50NV 
24561 Spectrum Synthesiser Boos 

Price £1.00NV 
BOXES 
HY25C Display Box  Price 50p 
YI(2413 Calculator Style Verobox 

Price £4.45 
CONNECTORS 
13F161R Minicon Latch Plug 17-Way Price 58p 
EIH64U Minicon Plug 17-Way  Price 46p 
E11165Velinicon Latch Housing 6-Way 

Price 13p 
BH66Vi M,rucon Latch Housing 5 Way 

Price llp 
814672 Right-Angle Minicon Plug 15-Way 

Price 65p 
E1096E Mincon Latch Plug 3-Way Price 23p 
BX97F tairecon Latch Housing 3 Way 

Pece lip 
13298G Jumper Cable )7-Way  Price £3.65 
f13994 Right-Angle Latch MI'11CD'I Plug 
6-Way  Price 40o 
FY91Y Right-Angle Latch Minicon Piire 
4 -Way  Price 33p 

FY92A Right-Angle Latch Minicon Plug 
2 Way  Price 26p 

Fe9313 Minicon Latch Plug 5-Way Price 26p 
FY94C %mean Housing 10-Way  Price 159 
HB58N Minicon Latch Housing 4-Way 

Price 10p 
HB59P Minicon Latch Housing 2-Wa 

Price By 
HF98G Stereo Plastic 3 5mm Plug 

Price 25p 
kil-950 RA PL259 Plug  Price 85p 
H196E Quick Connect PL259 Plug 

Price 99p 
Heill5G %neon Plug 10-Way Pece 47p 
511004 LJeiF Female T Adaptcr Price £1.75 
RK018 UHF Adaptor FFLA  Price £1.65 
RKO2C UHF Adaptor FMLA  Price £1.75 
YX06G Pedalboard Cableform  Price £2.98 

CONSUMER 09005 
AC4111 Otrielle Video Game Carti ,de, 

Price £18.95 
AC42V Video Pinball Cartridge Price £24.95 
AC43W Asteroids Video Game Carteoge 

Price £2995 
AC441 War Lords Game Cartridge 

Price £29.95 
AC95Y Le Stick  Price £24.95 
40464 Missile Command Video Game 
Cartridge  Price £29.95 

AC47B Flag Capture Video Game Cartridge 
DIS 

AC48C Super Breakout Game Cartridge 
Price £29.95 

AC490 Kaboprire Game Cartridge 
Price £19.95 

AC5DE Laser Blast Game Cartridge 
Price £19.95 

AC5IF Freeway Game Cartridge 
Price £19.95 

AC520 Dragster Game Cartridge 
Price £19.95 

AF31P Atari 400 with 164: RAM 
Price £345.00 

AF375 Atari 400 with 32K RAM 
Price £395.00 

AF38R Epson MRS/IT  Price £414 OC 
AF39N Epson MX80F/T  Price £458.85 
AF4OT Epson M080F/T Me II Price £516.35 
AF41U Centronics Interface for Atari 400 

Price £49.95 
AF42V Centronics Interface for Atari 800 

Price £49,95 
AF43W Versawriter for Atan 400/8CO 

Price £169.00 
0440 32K RAM Mod,. e  Price £125.35 
045Y z2K Upgrade tor Atar, 403 

Price £95.00 
HY24I3 2-Fruí , ̂ick o Paeer for Pr, 

Price £4.95 
Software for Atari 400 and 800: See back 
cover. (Full details are on XH52G and 
01541 bath Nee.) 

ELECTRICAL 
W5234 Tmetouli Eiectrerric Time Sr. iL 

Price £24.80 
HARDWARE 
NY3OPI 'solicit M3 x 9nim Ink of 10) 

Price 12p 
HY31J Steel Washer 484 (pk of 10) Price  lip 
KNOBS 
(tY00A LC Cap Black  Price 5p 
Qr0113 LC Cap Blue  Prior, 5p 
QYO2C LC Cap Green  Price Sp 
QUM> LC Cap Grey  Price Sp 
0504E LC Cap Red  Price 5p 
QYO5F LC Cap White Pece 5p 
QYO6G LC Cap Yellow Pese Sp 

YG4OT Low-Cost Collet Knob  Prier, 27p 
MICROPHONES 
HY331. Crystal Mic Insert (metal y) 

Price 84p 
RKO3D Rower Mic DM3I3P  Price £11,75 
81104E Power Mic DM311P  Price £13.95 
5011M Base Station Mic CrXe.7 

Price £33,50 
X012N Base Sharon Mic BSA610A 

Price £33.50 
()PTO-ELECTRICAL 
QR54J Rectangular Multicolour LED 

Price 75p 
RK22Y Solar Panel 6V  Price £7.95 
RK23A Satan Panel 9V  Price £8.95 
RK240 sklar Panel 12V  Price £8.95 

ORGAN COMPONENTS 
BH491) Tablet Rocker Grey 
B1-150E Tablet Rocker Orange 
BH51F Tablet Rocker Red 
13462S Spacer Block 
B4631 Keyboard Spacer 
BR98G Drawbar Blue 
1189914 Drawbar Green 
Et-198G Rubber Coupling 
910714 Contact Springs 
58950 Organ Stool 
XGOOA Rolelop Guides (pair) 
500111 Music Stand 

Price 96p 
Price 96p 
Price 96p 
Price 4p 
Price 2p 

PfiCe £1.55 
£1.55 

Price 66p 
Price Sp 

Price £29.50 
Prire £2.50 
Price £4.75 

XY89W Switched Swell Pedal Pece £11,45 
XY-924 Twin Keyboard and Frame 

Price £49.910e 
XY97F Keyboard Separator  Price £1.95. 
M SG Swell Pedal Housing and Trim 

Price £3.75 
0599H Roll Top  Price £19.506 
PANEL METERS 
RKGSF (juickeit Meter 100-0.100i:A 

Price £2.95 
FIKO6G Quick.fit Meter 50uA  Price £2.95 
RKO7H Quick-fit Meter 100uA  Price £2.95 
RK081 Quiceht Meter 500uA  Price £2.95 
RKI39K Quickeit Meter 1mA  Price £2.95 
RK101 Quick-fit Meter ernA  Price £2.55 
51111M Quick-lit MetereOmA  Price £295 
RK12N Quick-lit Meter 50mA  Price £2.95 
RK13P Quick-tit Meter 100mA  Price £295 
RKI4re Quick-tit Meter 50OrriA Price £2.95 
811155 Quick-ill Meter IA  Price £2.95 
RK165 Quick-fit Meter 5A  Pnce £2.95 
RK17T Quick-tit Meter 25V  Price £295 
RK1.81J Quicken Meter 50V  Price £2.55 
RK19V Quick-fit Meter VU  Price £2.95 
RK21X Quick fit Meter 50-0-50cA 

Price £2.95 
PCB EQUIPMENT 
HQ84F Verchloc Bracket  Price 63p 
5042V MP Urobreadboard  Price £21.75 
PROJECTS AND MODULES 
13N60Q Syntom Front Panel  Price £1.10 
0099H Synwave Front Panel  Price £1.10 
04004  red t Input PCB  Price £1-10 
GA01f1 lire Driver PCB  Pr ice £1.48 
GAO2C Line Receiver PCB  Price £1.51 
04030 Spectrum PSU PCB  Price £2.40 
GA04E Stopwatch PCB  Price £2.95 
GAG5F Syntorn PCB  Price £1.18 
GA06G PA Controller PSU PCB Price £3.70 
050711 PA Controller limiter Pee 

Price £2.85 
12408,1 Woofer PCB  Price £2.00 
eAO9K 24 Way Contact PCB  Price £2.80 
94101 25-Way Contact PCB  Price £2,67 
GA11M Continuity Tesler PCB  Price £1.32 
GA 1214 Crossover PCB  Price £2.50 
GA13P Balanced Line Driver PCB Price£2 10 
114149 PA Controller Display Component 
PCB  Price £1.25 

GA15R PA Controller Display LED PCB 
Price £1.45 

GA1811 Matinee PS-U pee  Price £2.10 
0419V Battery Monitor PCB Pece £1.20 
0420W Workshop PSU PCB  Price £4.30 
0321.5 Workshop Control POIS Price £220 
GA22Y Strobe Main PCB  Price £2.20 
GA23A Strobe HT PCB  Price £1.20 
04240 Guitar Tuner PCB  Price £1.65 
GA25C Power Control PCB  Price £1.15 
04260 Digital Tacho Main PCB Price £1.75 
0427E Digital Tac ho Display PCB Price £125 
O428F 75W Mostet Amp PCB  Price £1.80 
G1129C Mostet Amp Mounting Bracket 

Price £1.15 
GA3013 Noise Reduction Main PCB 

Price €320 
GA31.1 Noise Reduction PSLI PCB Price £1.60 
0532K Hexadrum PCB  Price £2.60 
II 5331.. Select-A-Match PCB  Price £1.80 
GA34M Powercomp Peripherals PS11 PCB 

Price £3,95 
04440 BurE'ac Alarm PSU PCB Price £2.40 
GASSY Burglar Alarm Main PCB Price £6.75 
GA46A Break Contact PCB  Price £1,95 
GA47F1 external Horn PCB  Price £1.60 
0848C itarmony Generator PCB Price £2.25 
10950E Erfects link PCB  Price £2.20 
O1551E Sourenaooster PCB  Price £1.85 
GA52G CO-Swell PCB  Price £1.35 
GA534 Spectrum ISO PCB  Price £2.50 
0.454J Syncleck PCB  Price £1.65 
GA55K Spectrum Controller PCB Price £2.10 
GA561 MPG Board  Price £5/5 
0457M Spectrum VCF PCB  Price £2.95 
GA5814 The Bornb PCB  Price £1.55 
GA59P Spectrum Shaper PCB  Price £2.95 
GA6(He Percussion Sound Gen PCB 

Price £4,72 
GA61R Timer Main PCB  Price £2.80 

Continued an page W 
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25W STEREO MOSTET 
H UI AMPLIFIER „Dave Goodman 

1........Complete k)it 
ONLY 
£49.95 

eisremommteis4;  

MAPLIN ° 

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

0 ne of the most popular projects 
we have ever produced is the 
MOSFET amplifier described in 

the June 1981 issue of "Electronics and 
Music Maker". Its popularity is doubt-
less due to the virtues of the MOSFET 
transistors — as the article 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 stereo amplifier has 
been carefully designed for absolute 
ease of construction; this in its turn 
adding to the reliability 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 outputs are on pcb 

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 

25 W Stew 11/1475-fet AmpNier 

* High efficiency toroidal transformer 
* Complete kit includes wooden cabinet & chassis 
* No setting-up required 
* All components except 5 mount directly on main pcb 

supplied which has to be glued together 
with a woodworker's PVA adhesive (e.g. 
Resin W) and this glue is not supplied in 
the kit. 
No setting-up is required. If 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 shortly — hopefully in the 
next issue. 

Circuit Description 
Ti is a toroidal transformer and was 

chosen as it has several advantages 
over conventional types. It is much 
more efficient as it runs cooler and has 
lower radiated magnetic fields keeping 
stray hum to a minimum. Its small size 

Figure 1. Circuit diagram of power supply. 

1 

1 
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Figure 2.  Circuit diagram of pre-amp and tone controls. 

Specification óf Meotyree 

Input sensitivities for max, output 
(with preset adjusted for max. sensi-
tivity). 
Magnetic pick-up input: 2mV et 47k1; 
Tape input  50mV at 100k 
Tuner input:  50mV at 1.00k1! 
Auxiliary input:  50mV at 4-70k 
Magnetic pick-up input overloadihres-. 
hold: 4QmV 

Tape output at rated input: 100mV into 
100k I.! 

Power output: >26W per channel rms 
into 81 or 4t! continuous at lkHz 
both channels driven. 

also allows the cabinet to be low-profile 
and it has no open terminals making it 
intrinsically safer. 
The transformer secondary is full-

wave rectified by BR I and smoothed by 
C36 and C37. The output via fuses FS2 
and FS3 deliver ±32V to the MOSFET 
output stages only, whilst Zener diodes 
D5 and DE and resistors R57 and R58 
June 1982 Maphn Magazine 
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Total harmonic distortion: Better than 
0.075% at I kHz at >25W output, 

Frequency response: 20Hz to 40kHz 
+Idt3 (from magnetic pick-up input 
±1dB from RIAA) 

Signal to noise: Better than 60dB on 
magnetic pick-up input 
Better than 80c113 on all 
other inputs 

Channel separation: Better than 40tie 
Bass control: ±14d8 boost and cut at 
100Hz 

Treble control: 1-8dB boost and cut at 
10kHz 

Balance control: -50d8 to +1 5dB 

produce +15V to drive the remainder of 
the circuitry in the amplifier. IC2 and 
lC3 are supplied directly from these 
rails, but ICI has further decoupling 
provided by R11, R12 and C9. 
'CIA 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 

PIN PIN  LINK TO 
4  PIN 7 

' L i _ 4.15V 

  15V 

stray rf is also provided. The feedback 
circuitry about each input produces a 
response to within ± ld B of the recom-
mended RIAA curve. This is achieved 
by using frequency selective feedback 
to boost the lower and cut the upper 
frequencies. Presets RV5 and RV6 
control the gain of the pick-up input and 
allow fine adjustment of channel 
balance or reduction of volume of high 
output magnetic cartridges. 
RV1 and RV2 perform the same 

function for the tuner input and RV3 
and RV4 for the tape input. If not 
required simply turn them ta the end 
that gives maximum volume. The auxi-
liary input level is not presettable, but is 
selected along 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 1C3 which 
looks after the tone compensation. RV8 
gives boost or cut of the bass fre-
quencies while RV9 controls the gain of 
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Figure 3.  Circuit diagram of MOSFET power amp. 

the treble frequencies. In their centre 
positions, this stage too has an almost 
perfectly flat response over the audio 
range. The balance control, RVIO, 
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. 
Tril and 2 form a differential 

amplifier whose output is fed to TR5, a 
voltage amplifier/driver stage. TR3 is a 
constant  current  and  impedance 
source which is controlled by TR4. The 
output of IRS 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 
simple and this in turn improves the 
distortion and noise figures. 
Even further simplicity of design is 

achieved because the gates of MOS-
40 
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FET's having such a high impedance 
allows them to be connected and 
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 overall 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 control 
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. 

.71Le 

SPKR 
L.H. 

856 
2208 

SPKR 
R.H. 

2SK133 
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Construction 
Main pcb 
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 solder to 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 
solder 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 RI 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 wheel (XL05F). 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, Dl 

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 values 
stamped on the wiper: RV1 to RV4 are 
100k and RV5 and RV6 are 10k. Fit 
these to the pcb. By now quite a jungle 
of leads will be forming beneath the 
pcb, 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 
cellulose 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 010, 11, 22 
and 28 taking care that the  sign on 
the body of the capacitor lines up with 
the '+' sign printed on the pcb. The little 
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 pcb. 
This should also be done to the axial 

electrolytes 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, 6, 
25 and 31 are inserted straight into the 
pcb and again must be positioned so 
that the '+' signs are aligned. 
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 

Component 
Side 

Solder 
Track 
Side 

Send with 
Long Nose Pliers 

1.-\\N\N N\ 

Track 
Side 

Wrap around 
each pin 

Track Side 

PCS 

Component 
Side 

Link 

Solder 

Strap 

Solder 

Figure 4. Insertion of pins and links in pcb. 
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on the top of the IC body indicates pin 1 
and should be positioned so that it is at 
the same end as the 'D' shape formed 
on the pcb legend. Take care to ensure 
that all eight reads fit through the pcb 
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 pcb. 
Transistors TRI to TR3 and TR8 to 

TR10 are type BC212L and their D' 
shaped package must line up with the 
pcb legend. The same applies to TR4, 5, 
11 and 12 which are type BC182L. Push 
all these transistors down to about 0.5 
to lcm (in) from the pcb otherwise 
they can be easily bent or broken. Fit 
the two polyester capacitors C27 and 
C33. These are usually colour coded 
and from the top the colours are brown, 
black, yellow, black or white, red or 
yellow. Now solder air these com-
ponents as before. 
Place the FET mounting bracket 

over the pcb on the component side 
and bolt in position with two nuts, 
washers and 6BA 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 centralised under 
the holes in the bracket, and then 
tighten the bolts. This operation is very 
important as misalignment wilt result in 
a short circuit between the FET and the 
bracket (OV). One bolt passes through a 
large area of track and to ensure that 
there is a good connection between this 
track (0V) and the bracket, solder the 
bolt head to the track. 
Smear a thin layer of Thermpath 

over both sides of a 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 
2SK133's are towards the rear of the 
pcb (the bracket itself is on the rear 
edge) and on the 2SJ48's they mount 
towards the front. 
With reference to Figure 5 insert two 

68A V2in 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 solder all 
eight boit heads to the pcb. 
The four small fuse holder clips may 

now be fitted. The easiest way to do this 
is to clip a fuse between each pair and 
then place and solder the whole 
assembly to the pcb. Remove the fuses 
when this is completed. 
Fit the three 5-pin DIN sockets, SKI 

to SK3, ensuring that all seven pins (2 
are securing pins) go through the pcb 
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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Figure 5. Mounting the MOSFET transistors. 

the '+' sign on the pcb. Solder these last 
seven items to the pcb. 
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 to the 
plastic moulding. Secondly, cut off the 
loops on the ends of the remaining ten 
tags leaving as much straight pin as 
possible. Refer to Figure 6. The switch 
. can now be fitted to the small pcb 
ensuring that all ten pins have come 
through and solder them in position. 
On the main pcb there are ten 

Veropins situated nearthe front left side 
of the board. Lightly tin these pins with a 
soldering iron (i.e. cover each pin with a 
thin layer of solder). With reference to 
Figure 7, place S2 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 

Cal so pins may 
be ineerted into PCitt 

Cut au pins 5.6.7,8M1 
as ci,se lo t:dy as poss,ele 

Figure6. Preparing switch S2. 
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Figure 7. Mounting switch SZ 

board is 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-
ised components. Check for dry joints 
and short circuits and carefully re-
solder any suspect joints. 

If you possess a multimeter, 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. 

Pin in, - 

Pin12".,   

,I><1  Steeving 
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Figure S. Jack socket wiring. 

R55 
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Assembly 
Cut the four potentiometer spindles 

so that they are about 13mm (V2in) long. 
Remove the nuts and washers from RV8 
and RV9 but leave them on RV7 and 
RV10 and tighten up these two. Fit a 
grommet into the selector switch hole 
in the front panel, then slide the pcb 
into the chassis by guiding the control 
spindles in first, then lowering into 
position. 
Bolt the mounting bracket to the 

back of the chassis using three 6BA Uin 
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- oin 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 sieeving over each wire on R55 
and R56 then solderthern between tags 
4 and 5 and tags 1 and 8 of the jack 
socket. Cut four pieces of wire each 
125rnm long, and strip and tin a short 
length at each end of each piece. Solder 
these four wires to tags 2, 3, 6 and 7 on 
the jack socket. Fix the jack socket to 
the front panel then connect the four 
wires to the pcb as follows: 
J K1 tag  to  pcb 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 
wire to each lead on LED1. 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 
pcb as follows: 

LED1  to  pcb pin 
+ (thin)  17 
- (thick)  16 

Now mount the toroidal transformer 
Ti as shown in Figure 11.1nsert 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 bolt, then the 
transformer with the wires uppermost. 
Put the remaining rubber washer on top 
folowed 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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»le 
Internal view of completed amplifier. 

done with a sharp knife or a piece of 
fine emery cloth or wet and dry. Twist 
together the blue and yellow wires and 
connect both to pin 18 on the pcb. 
Connect a short length of wire between 
pin 9 and the earth tag as shown in 
Figure 9. 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 goes to 
which pin. 
Fix the chassis fuseholder to the rear 

panel above Ti and fit a rubber 
grommet in the hole beneath it. Fix the 
rotary mains switch Si 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 Ti (it doesn't matterwhich one) to 
the side tag on the fuseholder F51, 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 
Si. Then connect the other orange wire 
from Ti to the other top terminal on Si. 
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 to the tag 
on Si immediately below the orange 
wire from Tl and terminate the brown 
wire to the tag on 51 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 J K 1. Ensure 
that all 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 Si 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 carefully applied 
insulating tape with potentially lethal 
results. 
Do not connect any loudspeakers or 

inputs at this stage and fuses FS2 and 3 
must not befitted. Set all 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 on by turning 
Si clockwise. 
LED I should light up. If it does not 

switch off, remove the mains and check 
fuse FS1. If it is still intact, try reversing 
the wires on pins 16 and 17 on the pcb. 
Switch on again. If all is well switch a 
multimeter to 50V DC or 100V DC or 
thereabouts, connect the negative lead 
to the metal chassis or the tag on the top 
of J K 1 and the positive lead to pin TPA 
on the pcb. The meter should read 
around +32V (±5V). 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 voltage as before i.e. -32V 
(±5V). 

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 05 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:— 
SKI Magnetic pick-up input (5-pin DiN 
180°) 

Pin 1 Left channel input 
Pin 4 Right channel input 
Pins 2, 3, 5 Common (0V) 
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 output 
Pin 4 Tape right channel output 
Pin 3 Tape left channel input 
Pin 5 Tape right channel input 
Pin 2 Common (0V) 
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 
RVI to 6 to suit your equipment if 
desired. 
Carefully fold the wooden cabinet 

glueing the corners together with a PVA 
adhesive such as Evostik's "Resin W". 
Slide the chassis into the wooden 
sleeve when the glue is properly 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 he kit. If you have bought 
the parts separately, you will need to cut 
the excess length off the 4BA 1 in bolts. 
The amplifier is now complete and its 
reliable, superb quality should give 
many years of listening pleasure. 

Continued on page 55. 
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NEW BOOKS 

The 2)(81 with its 15K RAM pack is 
quite a powerful computer. The aim of 
this book is to provide "serious" 
applications without using machine 
code. All the programming is easy to 
follow and fully explained Discard 
the belief that the D(81 'stag small for 
real computing work - the flexible 
techniques described here are just 
the beginning. 
1981. 176 pages. 228 x 152rnm. 
Order As WG99H (Book MIVI973) 

Price £7.45NV 

Peek, Poke, Byte & Rami 
by tan Stewart and Robin Jones 

A light-hearted yet serious-minded 
introduction to the basics of pro-
gramming in BASIC for the owner of 
the Sinclair 2)(81. Topics covered 
include setting up the hardward, 
graphics, looping and branching, 
logic, character manipulation, sub-
routines and getting the bugs out. In 
addition, there are over 50 programs 
to use with your 1K memory. 
1982. 120 pages. 234 x 156mm. 
Illustrated. 
Order As WA030 (Peek Poke Byte & 
Ram)  Price £6.25A1V 

The Softside Sampler 
Edited by Joan Witham 

Description and BASIC listing 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 more. 
1982. 128 pages. 246 x 176mm. 
Illustrated. 
Order As WAO1B (Book H0496) 

Price £8.25A/V 

The Giant Book Of Computer 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 a reactance calcula-
tor, SWR calculator, antenna design 
aid, ground station antenna bearing 
calculator, SSTV pattern generator, 
RTTY filter design program, picture 
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titling. computerised antenna rotator 
and much, much more. American 
book. 
1981. 504 pages. 208 x 130mm. 
lilustrated. 
Order As WG9OX (Book FT1369) 

Price £10.50NV 

The BASIC Conversions Handbook 
by 'Brain Bank' 

The book shows how to convert BASIC 
in Applesoft, PET or TRS80, into 
either of the other two, as well as 
variations for TRS80 model III and 
Apple Integer Basic. Variations in 
graphics capabilities, are also des-
cribed as well as PEEK, POKE and 
CALL statements, cursor and control 
characters, memory locations and 
much more. American book. 
1981. 88 pages_ 228 x 146mm. 
Order As WG98G (Book HD534) 

Price £6.95NV 

6502 Assembly Language 
Subroutines 
by Lance A Leventhal .1. Winthrop 
Saville 

This book will help you learn 6502 
assembly language quickly. It pro-
vides code for more than 40 common 
subroutines, including code conver-
sion, string processing, array mani-
pulation, bit manipulation, I/O and 
interrupts_ The book tells you how to 
add  instructions and addressing 
modes. You can use the routines 
shown to speed up a BASlC program 
and much more American book. 
1982. 560 pages. 234 x 186mm. 
Illustrated. 
Order As WAO5F (6502 Assembly 
Subs)  Price £12.45NV 

The 6809 Companion 
by M. James 

Written for the average assembly 
language programmer, this is not a 
beginner's book. The TRS80 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, interrupt handling, program-
ming style and converting 6800 
programs. 
1982. 96 pages. 180 x 108mm. 
Order As WG88V (Book BP102) 

Price £1.95NV 

The Sinclair ZX81 (Programming For 
Real Applications) 
by Randle Hurley 

68000 Assembly Language 
Programming 
by Gerry Kane, Doug Hawkins and 
Lance Leventhal 

The 6809 
Companion 

era 0009 

This book provides the information 
you need to tap the full potential of the 
most powerful microprocessor yet: 
the 68000 with its highly-evolved 
architecture and impressive resour-
ces. Each of the 68000's instructions 
is fully explained and there is a wealth 
of practical programming examples. 
Assembler conventions, I/O device 
programming  and  interfacing 
methods are also included. American 
book. 
1981. 624 pages. 234 x 164rnm. 
Illustrated. 
Order As WA04E (6800 Assembly 
Preg)  Price £14.95NV 

Computers For People 
by Jerry Willis and Mer/ Miller 

If you're thinking of buying a compu-
ter for home use then this is the book 
to read first. All the points you need to 
consider in your choice are carefully 
explained. There is also a compre-
hensive comparison chart between 
Atari, Apple, TRS80, PET, VIC20 and 
Texas 99/44. American book. 
1982. 208 pages. 212 x 136mm. 
Illustrated in full colour. 
Order As WAO0A (Computers For 
People)  Price £8.25NV 

Don't (Or How To Care For 
Your Computer) 
by Rodnay Zaks 

This book will show you the correct 
way to handle and care for all the 
elements of a computer system: the 
processor, CRT terminal printer, tape 
unit, floppy disks and hard disks. 
Software and documentation is also 
covered. American book. 
1981. 240 pages. 228 x 152mm. 
Illustrated. 
Order As WG96E (Book C400) 

Price £11.45NV 

How To Design and. Build Your Own 
Custom Robot 
by David L Heiserman 

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

IC Projects 
for Beginners 

anic_al 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 
80804, 8085 and 780 mnemonics. 
American book. 
1981, 462 pages. 208 x 130rnm. 
Illustrated. 
Order As YOG92A (Book FT1341) 

Price £9.75NV 

Data Converters 
by G. B. Clayton 

The book enables the reader to gain a 
thorough understanding of 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 shows how to 
interpret data sheet specifications. 
An excellent text on this important 
new area in electronics. 
1982. 256 pages. 234 "x 156mm. 
Illustrated. 
Order As WAO2C (Book P4M495) 

Price £9.75NV 

Flow To Identify 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 manu-
facturers' or other data or to be used 
in a specific application, without 
actually assigning a type number. 
1982. Fold-out sheet 640 x 450mm. 
Cover size 176 x 120rrim. 
Order As WG87U (Book BP101) 

Price 65pNV 

IC Projects For Beginners 
by F. G. Rayer 

A series of projects for the less 
experienced hobbyist. All use IC's 
and projects include power supplies, 
radio and audio projects including a 
solar radio. Other projects include an 
audio generator, interval timer, light 
relay, sensitive enlarging meter and 
many more. 
1982. 112 pages. 176 x 110mm. 
Illustrated. 
Order As WA3OH (Book BP97) 

Price £1.95 
Continued on .0 age 60. 



MAKING YOUR 
OWN PCBS 
printed circuit board construction is 

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 as they have no means of 
copying it. Of course, it is possible 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, in a large 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 'phototoor to 
produce a facsimile image of the layout on a 
copper-clad printed circuit board that has 
been coated with a fight sensitive resist. 
When the board is etched, copper is 
removed from all those parts not protected 
by resist. This leaves a reproduction in 
copper 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 reflex 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 from the white parts of the 
copy than from the black. Processing the 
photographic material results in a same size 
copy of the artwork. 
Two types of suitable photographic 

material are available; one is negative 
emulsion 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 working (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 lines and a clear background. 
This quality is achieved using a high contrast 
film processed in a special developer. 
Unfortunately until now, these peoducts 
have only been available to the professional 
large scale user.  However,  Electrolube 
Limited are now introducing a printed circuit 
46 
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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 handled quite safely in normal room 
fighting. 
The steps necessary to make a film 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 layout 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 clearglass, 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 amp, 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 21/2 mins. in special 
developer at 20°C, and then placed in a bath 
of photographic fixer fora minute ortwo. The 
processed film will show a series of steps 
going from very dark to quite tight. 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 film is 
then refixed for a minute and washed in 
running water before being hung up to dry. 

Light Yellow Brown 
Backing 

 4 

Film Emulsion 
e/ Down 

 I 

Original 

Black Paper 
Backing 

Figure 1. Principal of reflex copying. 
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Enlarger Head 

Lighl Source 

Figure 2. Copying using a photographic enlarger. The comorehensise Eiectrotube CM100 kit. 
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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 enlarger 
'in reverse' as a 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 method, the circuit to be copied 

is placed under glass in the centre of the 
baseboard. A negative is then placed 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 fight 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 
emulsion towards the enlarger lens, and a 
black cloth draped over the enlarger. The 
film is exposed by switching the two ramps 
that illuminate the baseboard. Correct ex-
posure time is found by-trial and error 
initially. Providing the lamps are always kept 
at the same distance, and the lens aperture 
is not changed, this time should remain the 
sanie for future use. 
The negative will normally be smaller in 

size than the original. It is therefore neces-
sary to enlarge this to the right scale by using 
the enlarger in the conventional mode. The 
same type of film that was used for the 
negative is suitable for making this final film 
positive. 
Normally layouts are published as seen 

from the copper side. In order to 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 to normal). 

Producing The Printed 
Circuit Board 
First we will 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 nair 
varnish. 
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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; consequently 
modifications,  etc  become  .extremely 
tedious. 
Some of the disadvantages discussed 

a boye 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 techniques 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 laminate is 

coated with a light sensitive photoresist; this 
is then exposed through the photographic 
film copy Cphcrtotoonto 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 laminate 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 repeated. 
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-
lube 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 
film master in about 45-60 mins. This is 
carried out in the sanie frame used to 
produce the film master. The filin is laid on 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 llb of ferric chloride 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. If 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. In this case water is 
added to the crystals in the bag and, when 
they art 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 
solution sufficiently; the board should be 
etched completely in 10-15 mirs. 
The board is now rinsed thoroughly in 

running water. The residual photoresist 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 applying a flux 
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  professional-quality  printed 

circuits at home is easy, providing it is 
tackled in a methodical way, and attention is 
paid to cleanliness throughout. The Electro-
lube ClVI100 — Circuit Maker, which is on 
special offer in this issue, facilitates this; it 
supplies everything necessary for the small 
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 complete. A feature that will prove 
invaluable to many constructors is that the 
specially designed frame can be used as an 
exposure frameforthe 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 cut of 
the board when it is turned over for lead 
cropping and soldering. 
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BASIC Strings 

BASICALLY 
BASIC Graham Hall, B„ 

A BASIC string is a sequence of one or more letters or symbols in 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 ASCII code (American Standard Code for 
Information Interchange). 

ASCII Code 
The ASCII code is a standard developed by the computer industry in 

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 it to its binary code. For example, if you type the letter 
A on the keyboard, the terminal converts it-to 01000001, which the 
computer recognises as A. Table 1 lists the set of ASCII 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 is compared with relational operators. This is 
described in 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 Is made 
in terms of the ASCII value of characters to establish alphabetical 
sequence. Consider the following program' 
10 LET AS = "BAS" 
20 LET B$ = "SIC" 
30 IF AS  B$ THEN PRINT AS:GOTO 50 
40 PRINT B$ 
50 END 
Line 10 assigns the string BAS to the string variable called As. 
Line 20 assigns the string SIC to the string varia ble called B$. 

Line 30 is a relational string expression. It compares string AS with BS 
to determine if AS occurs first in alphabetic sequence. The comparison 
is made character by character using the ASCII character code. In this 
case the first letter of the string A$ is '13' which precedes 'S', the first 
letter of the string B$, in the ASCII table. Therefore string AS precedes 
B$ in alphabetic sequence so the condition is true and the string AS is 
printed on the terminal. If the first two characters are the same the 
comparison proceeds tothe second two characters, until a difference is 
found. For example, if AS 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 last character of the string 
AS is compared with the last character of the string B$. The ASCII code 
of Y (89) is greater than the ASCII code of T (84), hence the resultof the 
comparison is false and line 40 prints the string 8$ on the terminal. 
Table 2 lists the string relational operators available in BASIC and 

their meaning. 
Note: it is 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. 

ASCII Function 
The ASCII function returns a numeric value that is the equivalent 

ASCII 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 ASCII value 
of the character P, on the terminal. The foilowing program uses the ASC 

1non 



3e 
be 
!nt 
ge 
bur 

gn 
a 

tnt 
: to 

g), 

lue 
SC 
ion 

function with a string variable as an argument: 
10 A$ = "BASICALLY-

20 PRINT ASC (A$) 
30 END 
When the program is run the ASCII function returns the decimal ASCII 
value of the first character in the string assigned to the string variable 
A$, hence the decimal 66 will be output to the terminal. 

CHR$ Function 
The CHR$ (Character) function is the inverse of the ASCII function. 

It returns a single character string having an ASCII value of the numeric 
value specified as the argument to the function. The range of the ASCII 
codes is 0 to 127 If the value specified to the CHR$ function is outside 
this range it is treated as modulo 127. This means t hat 128 is treated as 
0, 129 as 1 and so on. A non-integer argument to the 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. 

10 PRINT CHR$ (70) 
20 PRINT CHR$ (198) 
30 PRINT CHR$ (10) 
40 PRINT CHR$ (60.1) 
50 END 
RUN 

y Table 1. ASCII character code. 

The output from the program is as shown. 
Line 10 prints the character represented by the ASCII code 70 (an 
upper-case F). 
Line 20 specifies an argument of 198. This is treated as modulo 127 
(198 - 128 = 70) which is the ASCII code for an upper-case F. 
Line 30 outputs a line feed character on the terminal causing a blank 
line of output. The decimal number specified as an argument to the 
CHI* 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 described in the ne 

'BASICALLY BASIC'. 

Operator 

"C=Or=• < 

"›. 

=or= > 

.= 

Example 
XS=Y$ 

X$< Y$ 

XS.< =Y$ 

XS.> Y$ 

XS>=Y$ 

X$‹>Y$ 
x$—Y$ 

Meaning 
Strings X$ and Y$ are equivalent in 
characters after removing trailing blanks 
and nulls. 
String X$ occurs before string Y$ in 
alphabetical sequence. 
String X$ is equivalent to or occurs before 
Y$ in alphabetical sequence. 
String )($ occurs after string Y$ in 
alphabetical sequence. 
String X$ is equivalent to or occurs after 
VS in alphabetical sequence. 
String X$ is not equal to string Y$ 
Strings X$ and Y$ are identical in 
characters and length. 

Table 2. String relational operators. 

Decimal  Character 
COO NUL 
001  S011 
002  STX 

003  ETX 

004 EUT 

005  ENQ 
006  ACK 
007 BEL 
008  BS 
009  HT 
010  LP 

011  VT 
012 FF 

013 CR 
014  SO 
015 SI 

016 OLE 
017  DC1 
018  DC2 
019  DC3 

020  DC4 

021  NAK 
022  SYN 
023  ETB 
024  CAN 

025  EM 
026  SUB 

027  ESC 
028  FS 
029  GS 
030  RS 
031  US 
032  SP 
033 
034 
035 
036 
037 
038 
039 
4340 
041 
042 
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Meaning 
Null 

Start of neadsng 

Start of text 
End of text 
End of transmission 
Enquiry 
Ac•nowledge 

Bell 
Backspace 
Horizontal tab 
Line feed 

Vertical tab 
Form feed 
Carriage return 

Shift out 
Shift in 
Data link escape 

Device control 1 
Device con:rol 2 
Device control 3 
Device control 4 
Negative acknowledge 

Synchronous idle 

End of transmission block 
Cancel 
End of medium 

Substitute 

Escape 
File separator 
Group separator 
ReLDrd separator 
Unit separator 
Space or blank 
Exclamation mark 

Number, sign 

Decimal  Character  Decimal  Character 
043  «  086  V 

044  087  W 

045  088  X 
046  089 Y 

047  /  090  Z 
048  0  091  [ 
049  1  092  \ 

050  2  093  ) 
051  3  094  A 
052  4  095  <-
053  5  096  • 

054  6  097  a 
055  7  098  b 
056  8  099  c 
057  9  100  d 

058  101  e 
059  102 f 
060  <  103  g 

061  =  104  h 
062  105  / 
063  7  106 1 
064  cre!  107  k 
065  A  108 i 
066  B  109  m 
067  C  110  n 
068  D  Ill  o 
069  E  112  P 
070  F  113  O 
071  G  114 r 

072  H  115 s 
073  I  116 t 
074  J  117 u 
075  K  118 y 
076  L  119  w 
077  M  120  x 
078  N  121 y 
079  0  122 z 
080  P  123 
081  Q  124 
082  R  125 
083  S  126  -1... 
084  T  127 DEL 
085  U 



STARTING 
POINT 
by Robert Pen fold 
Introducing the fundamentals of etectronics 

for the constructor. 

Classes of Amplification 

The 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 collector 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. 

Figure 1. Simple Class A output stage. 

As usual, the circuit is biased so that Tri 
has a collector potential of half the supply 
voltage, and with 8 volts across 8 ohm load 
resistor R2 there is obviously a current flow 
of 1 amp through R2 and Tri. This gives an 
input power of 16 watts, with R1 and Tri 
each dissipating 8 watts. 
The maximum output voltage from this 

stage is about 16 volts peak to peak, and will 
be a little less than this in practice since even 
with Tr], switched fully on there is still likely 
to be a potential of about 1 volt at its 
collector. No practical transistor can pro-
duce a collector potential much below this 
figure when operating at a high collector 
current. We are also assuming that the 
circuit is driving an infinite load impedance, 
whereas it is in fact driving a load impedance 
of just 8 ohms. The load impedance is, in 
fact, equal to the 8 ohm output impedanceof 
the amplifier, and this causes the output 
voltage to be loaded to just 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 voltage this is only about 2.83 volts. 
The output power of an amplifier is F/R 

where E is the RtviS 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 B (AC coupled) output 
stage. 

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 
maximum output of only 1 watt RMSt 
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 lower 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 simple amplifiers 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 
Virtually 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 output 
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. Tri 
and Tr2 are both emitter followers and 
therefore each provide approximately unity 
gain. R1 biases the input and output of the 
amplifier to the OV rail potential, and under 
quiescent conditions there is thus no voltage 
present across LS1. 
If a positive input signal is applied to the 

circuit Tris emitter goes positive and Tri 
supplies power to LS1. The output im-
pedance of the circuit is very low and despite 
the low load impedance Tri can supply 
virtually the full positive supply potential to 
[Si. Tr2 is cut off and plays no active role 
with a positive input signal. 
With a negative input signal Tr 1 is cut off 

and it is Tr2 that supplies power to LS1. Once 
again the output impedance is very low, and 
almost the full negative supply voltage can 
be delivered to [Si. 
This system gives much better efficiency 
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than a Class 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 
.7:urrent. 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 volts that is needed before a silicon 
transistor begins to conduct. This makes it 
necessary to have an input signal of at least 
+ 0.6 volts before there is any output signal at 
all! Even with an output signal from the 
circuit there is severe distortion as the low 
voltage part of the waveform is absent. A 
triangular 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. Tri is the driver stage 
and Tr2 plus Tr3 are the complementary 
emitter follower output stage. The amplifier 
is biased by R1 and R2, and the purpose of 
D1. D2 and RV1 is to give a quiescent bias 
voltage across the bases of Tr2 and Tr3. 
RV I 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 voltage from Tri 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 fiowingthrough 
Tr2 and Tr3. This is necessary due to the 
comparatively low gain of practical transis-
tors when they are only marginally 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. 
It may, in fact, be necessary to use qu ite a 

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 amplifiers, 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, a form of Class A operation, and it is only 
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 Class 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 AS working obviously partially 
foses 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 3e. Triangular input waveform. 

o 

Figure 3b. Output waveform, showing crossover 
distortion. 

Figure 4. Practical Class B power amplifier 
configuration. 

Practical audio power amplifiers almost 
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 potential 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 arid Tr3 will inevitably have to handle 
substantial  power  levels  a significant 
amount of heat generation in these transis-
tors is inevitable. 
As Tr2 and Tr3 heat up, their base-emitter 

threshold voitage 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". 
DI 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 02 
varies with temperature, and decreases as 
temperature is increased. This gives a strong 
stabilising effect on the quiescent bias 
current with the bias voltage automatically 
decreasing as the output transistors heat up. 
There are other ways of providing thermal 

stabilisation, such as using a transistor 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-
sequent crossover distortion when the out-
put transistors heat up, or insufficient 
thermal stabilisation which would simply 
result in slower thermal runaway! 
Most low 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 predictable results 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 amplifiers, and amongst 
other advantages they require no thermal 
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 80mA. 
In other words, with a bias current of less 
than about 80mA an increase in tempera-
ture produces a small increase in the 
quiescent 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 
occur. 

Class C 
Class C amplifiers are not often en-

countered, and are only applicable to radio 
frequency circuits. With this type of ampli-
fier the amplifying device is reverse biased 
so that it only conducts during quite a small 
part of each output cycle. The load far the 
amplying device must be a tuned circuit 
which "rings" at its resonant frequency and 
effectively fills-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 at the 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 a Class B output stage, and 
it is the preceding and following circuitry 
that give the higher efficiency. 
It is worth noting that although the 

circuits shown here use only a single device 
in the output stage, or a single 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 iow 
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 Maplin, 
Please forgive me if I 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 is, when I turned to page 63 
'Amendments to Catalogue' there Is 
no mention of theswitch I mentioned 
a while back, and as my previous 
letter probably tell 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  shouic  be 
transposed as shown: 

r3-r 

TO READ: 

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 information, your drawing is more 
logical. 

Removable Price List 
Dear Sir, 
I have only one criticism — hopefully 
constructive — to make about an 
otherwiseexcellent magazine: please 
arrange the pages so that the "Price 
List" can be removed without dis-
rupting the magazine articles. Re• 
moving the latest Pnce 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 particular case, perhaps you 
could have "surrounded" the Price 
List with the two pages of Map/in 
News (pps 63/4 Issue 1), much of 
which applies to the  Catalogue 
anyway. 

P. HUNT 
Wimborne, Dorset 

Whilst I have some sympathy with 
your suggestion, I have to balance 
this with the overall look of the 
magazine. Breaking up Maplin News 
and siting it either side of the Price 
List  makes  the  magazine  look 
scrappy. Also it does not allow us to 
have a double-page spread to give 
extra impact to the article following 
the Price List. I would be interested to 
hear other people's views, but at the 
moment t am not sufficiently per-
suaded to change the layout. 

Countdown Timer 
Circuit Wanted 
Dear Sir, 
As a reguIar reaaer of your magaz-
ine(s!) I write to ask if through the 
readers letters pages of your magaz-
ine any reader could help with the 

source of a published circuit for a 
countdown timer. There does not 
seem to be a dedicated chip available 
for this purpose nor can I find details 
of a suitable 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 I was impressed with 
the excellent specification on the 
Maplin Burglar Alarm in the latest 
edition of the Maplin Magazine, 
However, there are a few 'improve-
ments' which, if they could be in-
corporated, would make for an even 
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-setting to take account of the 
'new' condition, i.e. te 'offending' 
door or window remaining open etc. 
3. RE-CHARGEABLE CELLS for the 
external alarm box, instead of dry 
batteries, linked to a remote battery 
condition monitor (i.e. LED's) that 
would indicate their state of chargeat 
a glance, so that the cells could be 
charged before they became ex-
hausted. 
I realise that this is a tall order, but if 
any other reader is able to offer circuit 
modification to suit, I 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 same goes for the alarm cut-off 
timer. The rechargeable cells are not 
practical, I'm afraid. In any case 
unless your alarm goes off when the 
mains is off you will only need to 
replace the batteries once every two 
or three years. So for the cost of a set 
of ni-cads, you will get ten years worth 
of dry cells. So we didn't think that the 
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 e'ectronics magazine. 
(a) Simple 7 channel Citizens Band 
radio. 
(b)  Inexpensive television  space 
game unit featuring Invaders, UFOs, 
etc. 
(c) Mini pocket sized alarm clock. 
(d) Auto toaster cooking timer, 
(e) Adaption of RK22Y, 23A, and 248 
(6, 9 and 12 volt output silicon solar 
panels) to AC converted stepped up 
voltages to result in 240 volts so that it 
could be used on mains equipment. 

P.S.: I think your magazine is helpful 
and very enjoyable to read. 

DOMINlC LOUGHLIN 
(age 11) 

Charley, Lanes 

Your first three ideas would. I agree, 
be very interesting, but to pay for the 
development costs, they would also 
have to be saleable and frankly there 
is no way a kit of parts for any of these 
ideas could be assembled for less 
than the cost of a ready-made unit in 
the shops. Consequently, their sales 
potential 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 
little project. 
Unfortunately your idea for thesilic-on 
cells Is not practical at all. To gain a 
voltage increase there must be a 
similar decrease in current. With the 
12V panel we would require a 20 
times increase in voltage arid there 
would then be a 20-times decrease in 
current Because of the inefficiencies 
in this kind of circuit in practice, the 
current would actually be much lower 
than this. Then we would need to 
drive an oscillator of some sort to 
convert to AC. I would think you wouiu 
be lucky to end up with lmA at 240V 
AC. And there's not a lot you could dO 
with that. For example a colcur TV 
draws about IA from the mains, so 
you'd need a thousand I2V panels to 
run  one.  Clearly,  an  expensive 
proposition. 

Congratulations 
Dear Sir. 
Another electronics magazine? NO. 
Congratulations on entering the field 
late in the day and beating the 
opposition hands down! 
1 have been a satisfied mail order 
customer for some time and I still 
marvel at the speed with which you 
deliver the goods I recently received 
my first copy of the Maplin Mag after 
long deliberation on whether to fork 
Out or, yet another electronics rnag — 
your introductory offers tipped the 
balance — and I am delighted. I 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 — I 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 useful addition to the Maplin 
catalogue. Could one suggest for 
future inclusion an article on the 
growing Maplin empire, and also 
adding to that empire with a Leeds or 
Manchester shop. 
Normally I order from you by tele-
phone and every time I get a reply 
paid envelope and order form which 
finish up in the rubbish bin. How 
about asking customers who telei 

phone if they require these and 
thereby saving on costs. Also I was 
sorry to see the discount voucher 
scheme discontnued but can under 
stand that as it operated it could be 
costly to administer. Could I suggest 
a) A discount scheme for quantity 
orders of the same pari; a) Aciscount 
for large orders say over £30. Maplin 
are very competitive, compared 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 I started building an MES53 
and have enjoyed this project but feel 
that further developments on this 
organ Iuive been pushed to one side 
to develop the Matinee, However. 
when I heard the MES organ at Bread-
board '80 it had certain extra effects 
so you must have come some way to 
develop.rg MES56 and 57 mentioned 
in the last catalogue but not the most 
recent. When can I look forward to 
more deveIopments on the MES 
organ? I look forward to hearing. 

D. MANZIE 
Skipton, N. Yorks 

You will be pleased to hear that we are 
considering opening a 7.1apiin store in 
Manchesterr, once our Birmingham 
shop (opening soon — the announce-
ment will be in the Birmingham 
"Evening Mail") is open. Frankly, it's 
cheaper for us to have one pre of 
packs of order form and envelope and 
just put nne in every order, than to 
have two pies, one without envelope, 
and sort the orders: bearing in mind 
that this part of the packing is done 
very quickly: on an average day the 
team of packers comp'etes an order 
every 20 seconds. 
We have on many occasions consid-
ered quantity discounts, but it is an 
added complication to our through-
put which is now a very speedy and 
efficient animal. We may implement 
a discount scheme one day, but not 
until we are certain we can cope at our 
usual speed, with the extra business 
this would generate. 
We are still hoping that we can fit 
MES56 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 still to be done. At the present 
time it seems unlikely that MESS 7 will 
be produced. 

Ultrasonic Burglar 
Alarm 
Dear Sir 
I enjoyed the first publication of your 
electronics magazine. 
Could you inform me if you have any 
articles in future editions relating to 
the building of Ultrasonic Burglar 
Alarms, if not could you suggest any 
alternative reading matter on this 
subject. 

M. J. I LSLEY 
Bournemouth 

Yes. You'll be pleased to hear that an 
ultrasonic intruder detector for use 
on its own or with our Horne Security 
System will be featured in our next 
issue. 

Continued on page 54. 
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TEXAS INSTRUMENTS 
DATA LIBRARY 

Ttlo 

MOS Maroc 

Data Sc.ok 

The MOS Memory Data Book 
Full data sheets for Ti's range of 
dynamic  and  static  RAM's  and 
EPROM's.  An  interchangeability 
guide is included. 
1980. 190 pages. 234 x 170mm. 
Illustrated. 
Order As WAO6G (TI MOS Memory 
Data)  Price £4.95NV 

The Bipolar Memory Data Book 
Full data sheets for TI's range of 
bipolar PROM's and RAM's, and TI's 
bipolar FIFO and character generator. 
A cross-reference guide is included. 
1981. 64 pages. 234 x 170rnm. 
I 1 lustrated 
Order As WAO7H (Ti Bipolar Marne 
Data)  Price £1.45NV 

The Optoefectronics Data Book 
Full data sheets covering TI's com-
plete range of opto products: photo-
detectors, infrared emitters, opto-
couplers,  sensor/emitter  arrays, 
LED's, displays, amplifiers for photo-
diodes, optical waveguide transmitter 
and plastic fibre-optic data links. 
Data sheets for TI's thermal print 
heads are also included. An inter-
changeability guide is included. 
1979 320 pages. 208 x 148mm 
111 ustrated 
Order As WA081 (TI Opto Data) 

Price £5.25NV 

Optordectronics Theory and Practice 
A theoretical and practical introduc-
tion to many kinds of optoelectronic 
products. There is an abundance of 
practical hints and suggestions as 
well as the necessary theoretical 
background  to  enable  users to 
develop  their  own circuits  and 
applications. 
1976. 456 pages 208 x 148mm. 
Illustrated. 
Order As WAO9K (Opto Theory/Prac-
tice)  Price E7.50NV 

The Linear Control Circuits Data Book 
Full data sheets covering Tl's range of 
op-amps, comparators, timers, video 
and log amps, voltage levai detectors, 
A to O converter components, ana-
logue  switches  and  Hall-effect 
devices. Also covered are Tr's zero-
crossing detector, doubly-balanced 
mixer, precision level detector, over-
voltage sensing circuits and 3-chan-
nel stepper-motor controller. An inter-
changeability guide is included. 
1980. 416 pages. 232 x 178mm. 
Illustrated. 
Order As WA1OL (TI Linear Control) 

Price £5.25NV 
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The Voltage Regulator Handbook 
Full data sheets covering Ti's com-
plete range of voltage regulators, 
There is also a large section covering 
basic power supply design, external 
pass transistor considerations, input 
filter designs, voltage rectification 
techniques, and mounting arid heat-
sulking techniques_ 
1977. 208 pages. 232 x 172mm. 
Illustrated. 
Order As WAllM (Ti Voltage Regula-
tor)  Price £5.65NV 

The Bipolar Microcomputer 
Components Data Book 
Furl data sheets covering TI's rangeof 
4-bit-slice Schottky processors and 
I'L microcomputer components. Also 
reciucied are data sheets for Vs fibre-
optic data link controllers, bipolar 
PROM's, RAM's and FIFO, some sup-
port functions and an 8-bit by 8-bit 
parallel byte multiplier. 
1979. 368 pages. 232 x 176mm. 
Illustrated. 
Order As WA12N (TI Bipolar Micro) 

Price £5.75NV 

The Interface Circuits Data Book 
Full data sheets for TI's range of 
peripheral drivers, line drivers, sense 
amplifiers, MOS drivers, memory 
drivers,  display  drivers  and  IC 
sockets. An interchangeability guide 
is included. 
1981. 752 pages. 242 x 172mm. 
Illustrated. 
Order As WA13P (TI Interface Data) 

Price £13.50NV 

The TTL Data Book 
Full data sheets covering TI's very 
large range of TTL IC's. An inter-
changeability guide is included. 
1982 1184 pages. 210 x 148mm. 
Illustrated, 
Order As WA14Q (TI TTL Data) 

Price £10.00NV 

The 9900 Family Data Book 
Full data sheets covering TI's 9900 
series microprocessors, I/O devices 
and memory support chips. A bench-
mark report is included. 
1981. 776 pages. 208 x 148mm. 
Illustrated. 
Order As WA15R (TI 9900 Data) 

Price £11.50NV 

Software Development Handbook 
by Geoff Vincent & Jim Gill 
The book takes the reader through 
the elementary rdeas behind software 

The 
rates-

I,Ja,etzdi-
Soid-Stale 
Bectronics 

The 

CycJits 
Oats gook fvt:CAJu)r-ApUlt:', 

COrripOrledlt,5 
Data Book 

',aritalo.O.,,,r. • 

development to a description of 
microprocessor Pascal. Power Basic 
and 9900 assembly language. The 
book's aim is to provide a text for the 
emerging discipline of software eng-
ineering for microprocessors incor-
porating all that will prove to be of 
lasting value. 
1981. 456 pages. 276 x 214mm. 
Illustrated. 
Order As WM66 (TI Software Develop) 

Price £14.40NV 

Microsystems Designers Handbook 
The book contains shortform data 
sheets of TI's range of single-chip 
microcomputers,  microprocessors, 
microcomputer boards, speech syn-
thesisers, development systems and 
software. 
1981. 176 pages_ 296 x 208min. 
Illustrated. 
Order As WA17T (TI Microsystems) 

Price £4.95NV 

Digital Integrated Circuit 
Pocket Guide 
A clearer arranged summary of Ti's 
range of TTL IC's with brief data, logic 
and pin assignments. 
1981. 352 pages. 184 x 106mm. 
Illustrated 
Order As WA18U (TI Digital IC Guide) 

Price £4.50NV 

Linear Integrated Circuit 
Pocket Guide 
A clearly arranged summary of TI's 
ra rige of linear IC's with brief data and 
pin assignments. 
1981. 256 pages. 184 x 106mm, 
Illustrated 
Order As WA19V (TI Linear IC Guide) 

Price £4.50NV 

Understanding Solid-State 
Electronics 
The book is designed for the reader 
who wants to understand electronics 
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 doorbell. 
Coverage runs from basic electricity 
to large scare integrated circuits. 
1978. 280 pages. 208 x 132mm. 
Illustrated, 
Order As WA2OW (Understanding 
Electronics)  Price £3.35NV 

• 

Understanding Digital Electronics 
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 digital systems made 
up of thousands of such circuits. 
1978. 264 pages. 208 x 132mm. 
Illustrated, 
Order As WA21X (Understanding 
Digital Electronics)  Price £4.95NV 

Understanding Microprocessors 
by Don L. Cannon and Gerald 1. uecke 
The book teaches how microproces-
sors work, and what they can do. The 
book covers fundamentals, system 
applications, programmingconcepts, 
an 8-bit and a 16-bit microprocessor 
application. 
1979. 288 pages_ 208 x 132mm. 
Illustrated. 
Order As WA22Y (Understanding 
Micros)  Price £4.95NV 

Understanding Calculator Math • 
This book goes tar beyond what you 
can find in your nener's manual. 
Whether you're good at figures or not, 
this book contains the basic'informa-
bon, formulae, facts and mathemati-
cal tools you need to unlock the real 
power of your calculator, With scores 
of keystroke by keystroke examples, 
the non-technical language will help 
you find solutions to problems you 
never imagined possible on your 
calculator. 
1978 224 pages. 208 x 132mm 
Illustrated. 
Order As WA23A (Understanding 
Cale Math)  Price £4.95NV 

Understanding Communications 
Systems 
by Don L. Cannon and Gerald Luecke 
An easy to understand look at the 
world of electronic communications. 
The book gives an overview of the 
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 radie, TV. 
'telephones, computers and even 
satellite systems. 
1980. 288 pages. 208 x 132mm. 
I flustrated. 
Order As WA24B (Understanding 
Comme) Price £4.95NV 
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READERS LETTERS Continued from page 52 

What About An 
Article On PCB's 
Dear Sir. 
I have ,ust received the first two 
issues of your Maplin Mag with which 
I am greatiy pleased. One main 
advantage to me is that most, if not 
all. of the components and hardware 
can be purchased through Maplin, 
whereas in some of the other elec-
tronics magazines you have to search 
to find catalogues that have maybe 
one small item that another catalogue 
has not got in stock. 
As 1 am a bit of a newcomer to 
electronics I found your 'How To 
Solder' article in the first issue most 
useful. I would be pleased to see a 
similar article on how to make PCB's. 

S. BURDEN 
Leicester 

By an amazing coincidence this 
month we have an article describing 
howl° make PCB's and a special offer 
to go with it How's about that then? 

CB Article A Big Help 
Dear Sir, 
I would like to say that I think your 
March issue of the magazine was a 
big improvement over the first issue, 
much more interesting in every way. 
One particular item that really made 
my day was your comment on ground 
planes for CO. I found how difficult it 
was to obtain an antenna for loft 
installation (I don't know why dealers 
are not stocking this line, because we 
all do not have gardens to put up a 
mast). However. I purchased a "Big 
Chief" TBR140 and put it out of a 
skylight but could not get the SWR 
down until I read your article. et 
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 I am pleased to say I got 
the SWR down to 1.2. Thanks a lot. I 
have since had 'copy from here tu 
Winter Hilt, Liverpool, Southport and. 
believe it or not, Prestatyn, N. Wales. 
One other point l would like ,to 
mention is why do you not cater for 
items or kits printed in E.E. or P.W. 
magazines. Recently I wishedto build 
a PS1.1 but found I could not get half of 
the items from you. so I decided on 
buying the complete kit from another 
firm offering a speedy service How 

sorry I am. It was over three weeks for 
delivery, not counting telephone calls 
at standard rate, five items were 
missing, more phone calls and letters 
and then when assembling I found a 
couple of the items were of the 
incorrect value or type. These I am 
now ordering from you. 1 must say 
that you do give a wonderful service 
and for this I thank you very much. 

T. E. FLINT 
Skelmersdafe, Lanes 

/t just isn't practical for us to stock all 
the parts needed for all the projects in 
all the magazines. Although we often 
notice magazines stating that such-
and-such a part is only available from 
a particular supplier when in fact we 
sell it too; so if  always worth 
checking. 

Interfacing 
Microprocessors 
Dear Sir, 
My compliments on a very interesting 
and well-balanced magazine. There 
may be nine others on the news 
stands but so far as I am concerned 
they will stay there! 
My interest is mostly in digital elec-
tronics, andl would welcome projects 
relating to the interfacing of micro-
processors to the "outside' world. I 
am sure that if you published a few 
well-chosen projects for, say, the 
2)(81 or the BBC micro (not to 
mention the Atare) then sales would 
benefit and yet more readers would 
be made happy! Perhaps 5 f you 
publish this fetter this idea will be 
confirmed? 

A. J. BYTHEWAY 
Great Missenden, Bucks 

Your comments are much appre-
ciated by everyone here at Maplin. We 
agree that interfacing is a very 
interesting subject at the moment 
and we have several articles and 
pro¡ects along these lines lined-up for 
the future. 

Four Questions 
Dear Sir, 
Would you please print this in the 
Maplin Mag: 
Will Maplin he stocking the BBC 
Microcomputer System? 
Why are there no blue LEDs? 
Will Maplin please consider stocking. 

Casio calculators and watches + 
batteries, TOK tapes and ready made 
hi-fi synthesiser equipment for those 
of us who aren't electronic geniuses' 
How about a review of the BBC Micro, 
computer System in the Maplin Mag? 

J. G. ASH DOWN 
Grays, Essex 

1. Wedo not haveany plans at present 
to sell the BBC micro. Truthfully, we 
are only interested in selling genuine 
home  computers,  not  business 
machines. The BBC micro does not 
and will never have the kind of 
software backup being built up by 
Atari and Commodore 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 difficult to 
make and Siemens for example have 
been selling them for £80 each. 
Prices have recently fallen owing to 
use of a different material and within 
a few months we expect blue LED's to 
be available for about £5 each. Even 
at that price though, it's doubtful that 
we would consider stocking them. 
3. We certainly could stock all the 
items you mention, but with postage 
costs we'd almost certainly be dearer 
than the electrical shop just down the 
road. The big chain stores buy so 
many units that their prices are very 
competitive and I don't think we could 
compete. 
4. We are not planning a review of the 
BBC micro at the moment. 

Maplin Mag Should 
Be Monthly 
Dear Sir, 
I woutd like to endorseC. W. Dudley of 
Kent, who mentioned it was a pity the 
Maplin Mag was not a monthly. Surely 
it would be possible to operate a 
monthly system, only entering the 
price list every three months, Also, I 
feel that the quality of the articles in 
this periodical are of a much higher 
standard than those of a large 
periodical such as Practical Electron-
ics (who's mag I stopped buying in 
favour of Maplin!). 
Unfortunately, I note there is a series 
called "Basically BASIC", I have both 
the December and March issues, but 
did this serres begin before, and if so, 
how could I obtain "back numbers" of 
the series only. 

Carry on hie good work, Maplin. 
I. GREGORY 

Hadfield, Cheshire 

A magazine without advertising gets 
most of its revenue from subscrip-
tions. Each issue costs a lot of money 
to produce and there's no way we 
could reduce the price from 60p a 
copy. There is no doubt that our level 
of subscriptions is as incredibly high 
as it is due to the fact that it costs only 
£2.40 a year if we went morettity this 
would rise to £7.20a year, arid we fear 
that we would see a substantial 
decline in subscriptions at that level. 
So until we can think of some other 
way of financing the magazine I'm 
afraid we have to stay quarter/y. 
Basically BASIC has been a very 
popular series. Parts J to 9 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. 

MES5fi Again 
Dear Sir, 
Congratulations on your 1st and 2nd 
editions of your 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 MES50 series 
organ which seemed te come to an 
abrupt hait with MES55. There must 
be more people than ¡ust yours truly 
still trying to build this organ, or even 
current owners who would like the 
goodies promised in the yet to be 
published MES56, nor the apparently 
now still-born MES57. This is quite an 
expensive project for most of us 
(£1,200+) for it not to have a piano 
voice etc. 
Or has some enterprising reader 
added this on and would like totell us 
how he did it? Personally, I am still 
trying to work out what could go on the 
"Y" pins on the tone boards. 
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 letter. 
The Y pins on the tone boards were 
provided in case they were needed for 
the couplers, but they are not re-
quired at this stage. 

TEXAS 
INSTRUMENTS 
DATA 
LIBRARY 
(continued from page 53.) 

Basic Electricity 
arid DC Cirairts 

Understanding Computer Science 
by Roger S. Walker 
Explains the science of how people 
use computers to solve problems. 
Covers the fundamentals of hard-
ware, software and applications in-
cluding program design, languages, 
data structures and resource man-
agement. Written in easy-to-under-
stand language with basic concepts 
illustrated by practical applications. 
1981. 278 pages. 208 x 132mm. 
Illustrated. 
Order As WA25C (Underst Comp 
Science)  Price £4.95NV 

Understanding Optronlcs 
by Larry B. Masten and Billy R. Masten 
What is light and where does it come 
from? Starting with these questions 
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 lasers are also explained. 
1981. 272 pages. 208 x 132mrn. 
Illustrated, 
Order As WA26D (Understanding 
Optronics)  Price £4.95NV 

Basic Electricity and DC Circuits 
by Ralph A. Oliva and Charles W Dale 
A step by step approach for the 
beginning student. The book covers 
first concepts arid 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. 
Illustrated 
Order As WA VE (Basic Lac & DC 
Cots)  Price £12.50NV 

Basic AC Circuits 
by Stanley R. Fulton and John Clayton 
Rawlins 
Continuing the series begun in 'Basic 
Electricity and DC Circuits', this book 
goes on to explain simple and corn' 
plex AC circuits. As with the first book, 
it is a very comprehensive text and 
each new concept is carefully ex-
plained as it is introduced. 
1981. 560 pages. 234 x 184mm. 
Illustrated. • 
Order As WA28F (Basic AC Circuits) 

Price £1.0.95NV 
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ZX81 KEYBOARD Continued from page 4 

1 

RI 
R2,3,6 
R4,7 
86,8,9 
810,11 
Capacitors 
CI 
C2.3.4,5 
C6 
C7,8.9,10 
Cl 1 
Semiconductors 
01-6 
LED 1.2 
TR1,2 
ICI 
IC2 
1(3 

delaying the operation of C1c. When it 
finally operates, it turns on IC3c 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 S33, the 'shift lock' key is 

operated, the output of ICle goes high. 
C3 and R4 are anti-bounce compo-
nents.  lC2a  now  operates  which 
switches on IC3b via D3 and TR2 which 
causes LED2 to light. Re-operating S33 
causes IC2a output to go low which 
releases IC3b and extinguishes LED2. 

PARTS LIST 
Resistors — all 14%-kt 5s carbon unless specified 

I50k 
1M 
100k 
10k 
5608 

3.90nE polycarbonate 
100nF polycarbonate 
lOnF polYcarbonate 
100riF minidisc ceramic 
100uF 25V axiat electrolytic 

1N4148 
LED red 
BC548 
40106BE 
40278E 
40668E 

3 off 
2 off 
3 off 
2 Ci 

4 ott 

4 off 

It off 
2 off 
2 off 

Miscellaneous 
JK I 
S1-44 

1:3  1:1  rmnr]  
min 

ion  mit:1 

(M150K) 
(M1M) 

(M1OOK) 
(M10K) 
(M5608) 

(WW48C) 
(WW41U) 
(WW29G) 
(Y8 75S) 
(F13490) 

(QL808) 
(WL27E) 
(Q8730) 
(QW641.1) 
(QX16S) 
(QX23A) 

.Plug 3 5rnm plastic 
Keyswitch  44 off 
Keytop 1-position  37 off 
KeYtop.2-position  5 off 
Keylop 3-position 
.Keytop print ZX81 
2)(81 ext. keyboard pcb 
Tinned copper wire 24 swg  2m 
Adaptor .1_ 
RA flexiconnector 5-way 
RA flexiconnecter 8. way 
Flex icable. 7-way 
Flexicable 10-way 
Cable single black 

(HF808) 
(FF61R) 
(FF625) 
(FF63T) 
(FF64 ) 
(Xi-158N) 
fG118.36) 
(BL15R) 
(RK27E) 
(RK28n 
(8K2-9G) 

(RK.301-t) 
(RK31J) 
(XRI2N 

A complete kit for this protect excluding a case rs ax.ahIe 
Order As LW72P (2X81 Keyboard Kit) Price £19.95 
A case is also available. 
Order As X0I7T (2X81 Keyboard Case) Price £4.95 

25W STEREO MOSFET AMP Continued from page 44 

PARTS LIST 
Reestors — all  5 carbon unless specified 
81,6 
82,7,37,48 
ffl.8 
84,9 
R5,10 
811,12,40.41, 
51,52 

813,16,17.20 
A14,18 
R15,19 
821-24,27.32 
825.26,39,50 
833,44 
834,45 
835,36,46,47 
R38,49 
842,43,53,54 
855.56 
857.58 
869 
8V1.4 
RV5,6 
8V7 - 
RV8,9 
FIVIO 

Capacitors 
CI,5 
C2,6.25,31 
C3,7 
C4,8 

c1.0.11 
C12.13,23,29 
C14,15.18 19 
C16.20 
C17,21,24,26. 
30.32 

C22.28 
C27,33 
C34,35 
C36.37 

68k 

22k (14) 
270k (14r) 
100k 

1008 
470k 
1 12 
22k 
2k2 
I5k 
47k 
56k 
3k9 
33k 
IOR 
22.0R (V.-W) 
8.208  . 
2k7 
100k horizontal sub min preset 
10k horizontal sub min preset 
4k7 fog dual pot 
47k lin dual pot 
10k fin pot 

68pF ceramic 
10uF 35V PC electrolytic 
lOnF 1% polystyrene 
3n9 P;r: polystyrene 
100uF 40V axial electrolytic 
1.0dF 16V tantalum 
10pF.ceramic 
68nF polycarbonate 
4n7 polycarbonate 

47pF ceramic 
4LIF 16V tantalum 
100riF polyester 
100uF 25V axial electrolytic 
4700uF 40V axial- electrolytic 

2 off 
4 eft 
2 off 
2 oft 
2 off 

6 off 
4 off 
2 off 
2 off 
10 off 
4 off 
2 off 
2 (...4f 
4 .2.1 
2 off 
4 off 
2 oft 
2 oft 

4 off 
2 of 

2 off 

2 off 
4 àff 
2 off 
2 off 

2 off 
4 off 
4 off 
2 off 

6 off 
2 oh 
2 off 
2 off 
2 off 

(M68K) 
(MIK) 
(122K) 
(1-2.70K) 
(M100K) 

(M1008) 
(M470K) 
(MIK2) 
(M221) 
(M2K2) 
(M15K) 
(M471) 
(M56K) 
(M 31(9) 
(10331) 
(WO) 
($2208) 
(M820Ri 
rM2ii7) 

l(W8618) 
(W8581)1) 
(FX08.1) 
(FW87'in 
(FWO2C) 

(X/3 E 
8X63 
(F850 
(WW68Yt 
(VVX44X) 
(WW39N) 
(WW2601 

(WX52G": 
(lifYW64L 
(BX761.-4) 
(FE1491)) 
(RK260) 

Semiconductors 
D1-4 
05,6 
LED1 
881 
TR1,23,8,9,10 
184,5,11,12 
T88,13 
T87.14 
K11,2,3 

Miscellaneous 
SI 
52 
SK1,2.3 
8K4.5 

T 1 
FS1,2,3 

1N4148. 
BZY88C15V 
Chrome LED small 
endge 504 
130212L 
8£182L 
28K133 
25148 . 
LF353 

Rotary mains switch. 
Rotary 3-pole 4-way switch 
PC DIN .socket 5.pirt.̀ e 
PC DM socket 2-pin 
DPW'. sech socket 
Toroidal transtbrmer 22V 80114 
2A. antisurge fuse 
Satusehoicler 20mm 
Rubber boot 
Fuse' clips 
Mica insulator 103 
-Small thermpath 
..Stereo amp healsInk 
Stereo amp poll 
Stereo amp switch pet 
• Stereo. amp ch; 
Stereo amp  work 

feet 
rn 

Knob.r." 
Knob.K4 
Knob K46 
Veropir 
Bolt 48,  'In 
Bon 
Batt 6BA 
Nut 6134 
Washer €SA 
Tag SBA 
13A mains plug 
Min mains cable 
Hook-up wire yellow 
Tinned copper wire 24 swg 
Systotlex 2rnrif black 

4 off 
2 off 

6 off 
4 oft 
2 off 
2 off 
3 oft 

3 off 
2 off 

3 off 

4 off 
4 off 

I ok 
2 off 
3 Ott 

2 oft 
2s cti 
4 off 
5 off 
8 oft 
13 off 
12 off 

2m 
ini 
lrn 
10cm 

tQL80131 
(Q1-1181J) 
(YY59P1 
(OLIOL) 
(0360Q) 
(Q1355K) 
(QQ361)) 
(QQ34M) 
(WID31.1) 

(Fti !M. ) 
(EH 44X) 
(YX91Yt 
(r190X) 
03W80B) 
(Y)<I8t.t) 
(W820W) 
(8X96E) 
(hil-51F) 
(Wel490) 
(WR24B) 
(11Q00A) 
(RK25C) 
(GA71N) 
(GA78K) 
(XG15R) 
(XG16S) 
(F4V19V1 
(FW59P) 
(H839N) 
1H840T) 
(H841U) 
(FL2IX) 
(8F048) 
(BFO5F) 
(8F06G) 
(BF 18U) 
ff3F26D) 
(8F290) 
(R41/67X) 
(XROI 8) 
{BLIOL) 
(B115Rt 
(13h106G) 

A complele kit of all the parts listed above is avar'able 
Order As LW7IN (25W Stereo MOSFET Amp Kit) Price £49.95 
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WORKING WITH 
OP—AMPS „Graham 
Part 2 

The 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 
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, 
Cl). This saves components but means that 
the mark to space ratio of the square-wave 
output will 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 +Vs or -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 RI 
and Cl 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 exponentially from 
+Vs [R3/(R2 + R3)] towards -Vs. However, 
when it reaches -Vs [R3/(R2 + R3)], the 

Figure 1. Op-amp astable circuit. 
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Dixey C.Eng., M.I.E.R.E. 

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 
el and Cl and the voltage at the junction of 
R2 and R3. Frequency can, therefore, be 
controlled in a number of ways: by using a 
potentiometer for RI and/or switching the 
value of Cl to give several 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 RI, R2, 
R3 and Cl, thus stating precisely how 
frequency depends upon these circuit 
constants. 
The time between instants of switching is 

found to be given by: 
ts = Cl.R1.1oge [1 + (2R3/R2)] 
and f = 1/(2ts) 

Frequency (Hz) 
Cl(nF)  Error 

Measured Calculated 

10  1190  1371  -13% 
47  290  292  -0.7% 
100  143  137  +4.4% 
220  65  62.3  +4.3% 
470  30.8  29.2  +5.5% 

1000(1u) 14.3  13.7  +4.4% 

Table 1. Frequency vs. timing capacitor value 
for the circuit shown in Figure 1. 

Having derived this expression for fre-
quency, the next step was to verify it. Close 
tolerance resistors (5%) were used for RI, R2 
and R3 and values of Cl 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 to the 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 30x 
0.5 = 15us, in the best case. Since switching 
.circu its are being discussed, it is as well to 
be aware of possible limitations. For 
example, the astable circu it of Figure 1 while 
producing an acceptably square waveform 
at lkHz, showed a marked slope on the 
leading and trailing edges at 5kHz. 
Figure 3 shows a slightly modified form of 

 O 
VEE 

Figure 2. Illustrating '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 
which are quite independent of each other — 
R4, C 1 on positive half-cycles and RI, Clon 
negative half-cycles. With the values shown 
this gives a short mark and a long space of 
Ilms 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, using the 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 luF, so this value is used 
with the previously derived formula to obtain 
the resistor value. The formula then looks 
like this: 

ts = 0.5 = 106x R1 x loge (at 1Hz ts =0.5 secs.) 
from which RI = 455K 

The nearest preferred value 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 
±14V swing about OV (the output does not 
quite reach 15V) into à 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 
Q I, 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 Ql 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 Cl. 
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Figure 5. Op-amp bistable circuit 

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 a voltage at the non-
inverting input equal to ±R3/(R2 + R3) x 
output voltage. For the values given and a 
±15V supply, 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 Cl 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' 
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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 be realised with discrete components or 
obtained in TTL integrated circuits, it may 
now be appreciated that this circuit can also 
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 Rl. 
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 Cl 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 OV. 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 0 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.  11 
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ATARI COMPUTER 
NEWS „Graham DaLbre, 
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 the e 
Atari products are now being distributed by Atan themselves. 
The change-over has been in the air for some time and I first heard 
rumours on the grapevine ¡ust 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 small quantities. 
I feel that the next quarter will see a maturing of the Atari market ana 
from the discussions that we've had with Atari I can assure you that this 
move will be far your benefit and that Atari mean business. 

Lift to right: Jeff Bu m , Assistant -,ternational Marketing Director of Atari; Roger 
Allen. Managing Director of Mapnn: Graham Daubney, Computer Manager of 
Maplin; Fred Mitchell, International Safes Director of Atari pictured in Atari's 
spectacular headquarters at Sunnyvale, California. 

Atari in California 
Besides all the Ingersoll-Atari goings-on, this quarter has seen many 
other activities here at Maplin. In January I 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 I 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 manymore are planned. At 
the C.E.S. show I was given a sneak preview of both 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 eon!). 

The Atad 800 training room at Sunnyvale, California. 

Whilst at Sunnyvale I 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 galore and very pleasant 
settings to work in. Further to those meetings I was able to meet the 
User Group Support Division and register our Users Group. 
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Computer manager's office at Maplin. 

Atari Users Group 
February saw three of us here late in the evenings writing the first issue 
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 off iceto 
deal with your machine enquiries and problems and the arrival of a VIC 
20 in the office! 

NICC M.1. ler3 

K-razy Shoot Out 
Whilst in America, a new cartridge for the 
Atari 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 little robots who 
shoot at you and converge on you. Points 
are scored by first staying alive (not easy I 
assure you) and secondly by shooting all 
the robots in the room. Problem is 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. If any of you get past the sixth 
room you will be doing very well! The 
graphics on this game are very good and 

because each room is randomly generated it doesn't allow the 
development of a 'technique> and this leads to many 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. 

Ghost Hunter 
Another game based on the ever popular 
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' i.e. both in the maze 
together. This adds a lot of cunning and 
much hostility as you compete together 
against the marauding ghosts. 

Order As BIQ64U (Ghost Hunter)  Price £24.50 
See outside back cover for details. 
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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 players. The cartridge contains 
23 games. You are one of four Warlords 
behind your castle wail. You must break 
down your opponents castles by firing fire-
balls, 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, thi rd for three, fourth for four 
and the fifth game is for two players 
controlling two castles each. 
In the first set of garnes, the ball speed is fast 
and the shields catch the balls, whilst 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 in the fourth set 
the ball speèd is slow 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 extremely competitive. 

Order As AC44X (Warlords) Price £29.95 

Pac-Man 
For one or two players using joysticks, this 
game cartridge contains eight games. Pac-
Ma n 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 allow him to eat the ghosts, 
in games 1, 2, 7 and 8 Pac- Man moves slowly 

111111111111M"'" 

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, 
whilst game 6 is the most difficult variation. 

Order As AC68Y (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 multi-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 life, 

Order As AC69A (Haunted House) 
Price £18.95 

ATARI VIDEO GAME 
COMING SOON 

The following titles are due to be released 
during the life of this magazine. Full details 
in our next issue. 

AC7OM From Demons To Diamonds 
Price £18.95 

AC71N Yar's Revenge  Price £29.95 
AC72P Berzerk  Price £29.95 
AC73Q Defender  Price £29.95 
AC74R Adventure I  Price £24.95 
AC75S Adventure II  Price £24.95 
AC76H Raiders Of The Lost Ark 

Price £29.95 

ATARI COMPUTER NEWS (continued 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 I only wish 1 knew. 
It appears that both of these products were announced far too early to 
yourselves, the press and us and 1 must apologise for the delay, even 
though it's not our fault. The latest news is that both are now in a 
playable 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 1 have been asking for 
several months. It appears thatthe Americans are not as inquisitive as 
us English types and rarely buythe things. Thus Atari were caught with 
their slacks down! However, with the advent of the U.K. Division of Atari 

ATARI 
PRICE CHANGES 

We regret that owing to Atari restructuring 
their price list after the cover of this 
magazine was printed, some of the prices on 
the back cover are incorrect. 

Hardware 
AFO2C The £599 price is strictly while 

stocks last, then the price will 
revert to:  £645 

AFO8J  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 £59.95 

AF42V Printer Interface for 800 
Price £59.95 

Software 
YG42V Word Processor  Price £99.95 
June 1982  Maplin Magazine 

we have negotiated what I feel is an amicable solution and 1 hope you 
will agree. 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 publication 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. I 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 will 
of course be suitably reimbursed. I am still trying to locate Tech User 
Notes and we will do our best to come up with some news for the next 
Quarterly. 

YG43W invitation To Programming 1 
Price £15.95 

YG44X Conversational 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 
YG490 Touch Typing  Price £15.95 
YG51F Graph-It  Price £13.95 
YG52G Statistics  Price £13.95 
YG53H Energy Czar  Price £9.95 
YG54J Hangman  Price £9.95 
YG55K Kingdom  Price £9.95 
YG56L States & Capitals  Price £9.95 
YG57M European Capitals  Price £9.95 
YG58N 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 
YG69A Pilot (Consumer)  Price £54.00 
YG7OM Space invaders  Price £29.95 

NEW PRCIPAMS 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 
BQ68Y Invitation To Programming 3 

Price £22.95 
13Q69A Caverns Of Mars  Price £24.50 
BQ70M Centipede  Price £29.95 
BQ71N Pac-Man  Price £29.95 
BQ72P Video Easel  Price £24.50 
BQ73Q Macro Assembler  Price £59,95 
BQ74R Microsoft Basic  Price £59.95 
BQ75S Pilot (Educator)  Price £79.95 

More details in our next issue or telephone 
our sales office. 
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NEW BOOKS (continued from page 45) 

How to Use 
Op Amps 

How to Use Op-Amps 
by E. A. Parr 

This designers guide covering many 
operational amplifiers, serves as a 
source book of circuits and a ref-
erence book for design calculations. 
The book covers basic circuits, oscil-
lators, audio circuits, fillers, power 
supplies and a large selection of 
miscellaneous circuits. There is also 
a short section of constructional 
notes and fault finding details. 
1982. 160 pages. 176 x 110mm. 
Illustrated. 
Order As WPi29G (Book BP88) 

Price £2.25 

Popular Electronic Circuits Book 2 
by R. A. Pen fold 

A further 73 projects to build covering 
a wide range of subjects. Chapter 
headings are: audio circuits, test gear 
circuits, radio circuits, house and car 
circuits and miscellaneous circuits. 
The book is suitable for those capable 
of building projects from just a circuit 
diagram, although a description of 
how it works and any testing or 
setting-up information is given. 
1982. 160 pages. 180 x 108mm. 
Illustrated. 
Order As WG86T (Book BP98) 

Price £2.25NV 

. nee% »a. m. rang 
e eV. ra...44 erne rave.. 

, '44 rafer 

Servicing Radio, Hi-Fi and 
TV Equipment 
by Gordon J. ;Ong 

Microcomputers In Amateur Radio 
by Joe Kasser, G3ZCZ 

The book describes how to use a 
computer as an accessory in an 
amateur radio station Interfaces are 
described 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 
technical  innovations.  American 
book. 
1981. 308 pages. 208 x 130mm. 
Illustrated. 
Order As WG95/) (Book F1"1305) 

Price £7.45NV 

The SWL's Manual Of 
Non-Broadcast Stations 
by Harry L Helms 

From the basics of propagation to 
logging and verification this book 
shows you how to pick up non-broad-
cast stations all round the world. 
Listen to spy stations, standard time 
transmissions,  aeronautical  and 
space communications bands An 
absolute wealth of information for 
SWL's. American book. 
1981 272 pages. 208 x 130mm. 
Illustrated. 
Order As WG93B (Book FT1235) 

Price £9.45NV 

(.110 re-to 
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The book deals with servicing domes-
tic electronic equipment with the 
emphasis on speedy 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 invaluable to 
the service engineer, students and 
the hobbyist presented with faulty 
equipment, 
1982 216 pages. 216 x 138rnm. 
Illustrated. 
Order As WG89W (Book NB132) 

Price £7.95NV 

The Big Dummies Guide To British 
CB Radio 

Contains the latest information about 
FM, AM, SSB, skip and DX ing. The 
book covers buying and installing a 
rig and antenna, troubleshooting, 
Home Office regulations, do-it-your-
self antennae and emergency pro-
cedures. Included are new charts, 
codes, graphs and reference guides 
designed to help you get out. 
1981. 160 pages. 216 x 134mm 
Illustrated. 
Order As WG97F (Book KNO35) 

Price £3.85NV 
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How To Build A Lie Detector, 
Brain-Wave Monitor & Other 
Secret Parapsychological 
Electronic Projects 
by Nfiice and Ruth Wolverton 

All of the projects in this unique and 
unusual book were taken from re( ent 
scientific research in the I d of 
parapsychology. Full instruc.ens are 
given, showing how to build a simple 
telepathic message receiver and an 
inexpensive brain-wave monitor. 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. Ameri-
can book. 
1981. 308 pages. 208 x 130mm. 
Illustrated. 
Order As WG94C (Book FT1349) 

Price £9.45NV 

Secrets Of 123 Oid-lime Science 
Tricks & Experiments 
by Ecii Lanners 

A unique and fascinating book that 
explains and shows you how to 
perform amazing feats. You won't 
need any fancy equipment: the book 
shows you how to set up the experi-
ments and illusions using ordinary 
household objects. American book. 
1981. 192 pages. 208 x 130mm. 
Illustrated. 
Order As WG91Y (Book FT1261) 

Price £5.45NV 

NEW ITEMS PRICE LIST (continued from page 37) 

GA625 T  Switch Board  Price £3.85 
GA63T Trner P.elay PCB  Price £1.10 
GA6411 Timer Front Panel  Price £3.85 
GA66W Stereo Revert PCB  Price £2.45 
GA67X 57ie Distortion PCB  Price £1.95 
GA685 C.'..,,..CraMIX PCB  Price £1.15 
GA72P  Common PCB  Price £2.90 
GA73Q Ti, r, Control PCB  Price £2.20 
GA74R Tra,n Receiver 1 PCB  Prier £1.35 
GA755 Train Receiver 2 PCB  Price £1.35 
GA76H MPG Meter Main PCB  Price £2.45 
GAT7J MPG Meter Display PCB Price £1.75 
LitelF 75W Mosfet Amp Kit  Price £11.49 
1W52G Wordmaker Kit  Price £99 95 
1.W53H 5500S Synthesiser Kr? Price £599.95 

Cani ne extra £20.00 
LW54J 3800 Synthesiser Kit Price £336.75 

Carriage extra £20.00 
LW55K Synclock Kit  Price £19.75 
1W57M Burglar Alarm Kit  Price £44.95 
LW5814 External Hom Kit  Price £29.95 
1.5059P Break Contact Kit  Price £2.99 
uweog Spectrum Synth Kit  Price £167.50 
LW61R Train PSU/Common KitPrice £27.50 
LW62$ Train Control Kit  Price £6.45 
LW63T Train Receiver 1-ML925 Kit 

Price £5.95 
LW64U Train Receiver 2.ML926 Kit 

Price £5.95 
LV465V Stopwatch Kit  Price £34.95 
LWEi7X MPG Meter Kit  Price £44.95 
LW68Y  n Receiver 1-M1927 Kit 

Price £5.95 
LW694 Train Receiver 2.M1927 Kit 

Price £5.95 
1003D Combo Amp Front Panel Price £3.35 
XGO5f Matinee Modular Organ Kit 

Price £399.45 

XGD6G Burglar Alarm Box Price £12.50 
XGO7H External Horn Bro  Price £14.50• 
%WSJ Spectrum Front Paroi Price £14.95 
5009K Train Control Case  Price £12.50 
XX.43W Matinee Demonstration Cassette 

Price £1,95 
X.X44X Synclock Front Panel  Price £1.50 
XX4601 Spectrum Joystick Panel 

Price £2.25 
524711 Train Control F-ont Panel 

Price £3.75 
0585T Matinee Main PCB  Price £50.00̀ 
5568V Mahnee Contact PCB  Price £7.30 
05901 Spectrum Bus bar Set  Price £220 
05915 Matinee Organ Kit  Price £299.95 

Carriage extra £15.00 
0593B Matinee Cabinet Kit  Price £99.50 

Carriage extra £20.00 
XY940 Matinee Front Panel  £17.95. 
55950 Matinee Metalwork Mc_ire,.)g, Kit 

Price £9.50. 
0596E End Cheeks (set of 4)  Price £6.75 
YKO4E Matinee PSU Bracket  Price £1.60 
YKO5P Matinee Pot Mounting Bracket 

Price 79p 
5/2613 Guitar Tuner Front Panel Price £1.10 
YQ724 Magnum Mode Change PCB 

Price £1.65 
RESISTORS 
FX87U Thermistor iR15.2CW 

SEMICONDUCTORS 
QR55K 634552 

QR561. 25A715 
1:11157M M1926 
QR58N ML927 
QR59P 2501162 
Q508.1 740925 

Price 73p 

Price £4.95 

Price 45p 
Price £2_45 
Price £2.45 
Price 45p 

Price £595 

XG14Q Electronic Siren 
SWITCHES 
BH58N Coen Switch 50239  Price £6.99 
131459P Co.ax Switch Pt259  Price £6.99 
FH6GT beset Spring  Price 3P 
111360Q latchbracket 5-Way  Price 27p 
18383E Foot Microswitch  Price £3.25 
1152613 Letchbracket 16-Way  Price 72p 
14527E Reset Bar 15-Way  Price 35p 
H528F Latchbracket 9-Way  Price 39p 
H5296 Reset Bar 6-Way  Price 16p 
H534M Click Key Black  Price 24e 
XX45.5 Switchpot 1 pole 12 way  Price 85p 
YK2613 Pedal Switch Box  Price £5.95 
TEST GEAR 
YK0113 BF Frequency Meter  Price £69.95 
TOOLS 
RX2OW Punch for Quick-lit Meters 

Price £5.65 
YK27E Chassis Punch Set  Price £13.45 

WOUND COMPONENTS 
YKO2C Transformer 2A 32-Ci-32V 

Price £13.45 
YKO3D Matinee Transformer  Price £13.75 
5K07H Transformer 4A 32.0-32V 

Price £22.25 

Q5091( LM311N 8-pin  Price 62p 
05101. NE570  Price£4.28 
101.1M 25025471  Price 38p 
QYI2N 25510850  Price 34P 
0'14 4 UAA170L  Price £2.50 
QY1582716/M2  Price £10,50 
SPEAKERS 
Q513P Rezo Transducer 27mm  Prer,e 3Cp 
Q5165 Rubber Disk 27mm  Price 511 
8002C Loudspeaker 12in 30W TC30 

Price £19.75 
Price £19.95 

YKO8J Toroidal 30VA 0 6,0-65 Price £6.80 
5I(09K Toroidal 30VA 0-9, 0.9V Price £6.80 
YK101 Tnroidai 30VA D-12, 0.125 PH «. £6.80 
YK11M Toroidal 30VA 0.15, 0-15V 

Price £6.80 
YK12N Torddal 30VA 0 18,0 18V 

Price £6.80 
51(13P Toroidal 50VA 0-6, 0.6V Price £7.46 
YKI4Q TnronCal 50VA D-9, 0 9V Price £7.46 
YK16R  50VA 0 12, 0 12V 

Price £7.48 
1K1.65 Tc4,:ndal 50VA 0-15, 0 15V 

Price £746 
51(17T Toroidal BOVA 0-18. 0-18V 

Price £8.35 
51(18U Toroidal BOVA 0.22, 0-22V 

Price £8.35 
51(19V Toroidal 80VA 0-30. 0-313V 

Price £8.35 
51{20PI Suicidai 120VA 0.30, 0-30V 

Price £9.57 
51(212 Toroidal 160VA 0.31. D 35V 

Price £12_28 
510.229 Tomidal 300VA 0.35, 0-35V 

Price £16.41 
5023A Toroidal 500VA 0-35, 0-35V 

Price £21.22 
510250 12VA 15V Transformer (PCB mount 
ng)  Price £7.49 

51(28F Transformer 12V ',A  Price £4.25 

•These items are too large to be sen t through 
the ordinary inland mail and they win there-
fore be despatched by carrier. Please add 
£6.00 towards the cast of carriage to any 
order containing One or more of thce items 
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IVIAPLIN NEWS 
MATINEE ORGAN 

UPDATE 
Following 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-trigger when 
an additional note is played, connect a luF 
35V tantalum capacitor with its negative 
iead 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 
enough at full 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 is turned 
on for the first time. To eliminate this, add 
two resistors. One, a Min Res 470k should be 
connected under the pcb between the 
collector and emitter of TR51. See Figure 15. 
The second, a Min Res 100k, is connected on 
the top side of the pcb at S34, between the 
centre and back pins of the left side of 
section 'a'. See Figure 16. 

Figure 13.  Piano re-trigger modification 
(tantalum end). 

TELEPHONE/BURGLAR 
ALARM CABLE 

11 

••• 

Figure 14. Piano re-trigger modification 
(M108 end). 

QUICK-FIT 
METERS 

Some of the technical details relat-
ing to these meters in our last issue 
were incorrect. The internal resis-
tance of the following meters is as 
shown below: 

lOrnA DC 
50mA DC 
10OrnA DC 
500mA DC 

IA DC 
5A DC 

512 
1.80 
0.8n 
0.5n 
0.3n 
0.2s2 

Our apologies for this error. 

A high quality cable 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: 

a-wire : blue 
b-wire: orange 
c-wire : green 
cl-wire: brown 

Overall insulation is in cream PVC. 
Nominal conductor area : 0.2mm' 
Max working voltage  : 80V 
Max current per core  : 0.25A 
Overall diameter  : 4mm 

Sold per metre (max length in one piece: 250m). 

Order As XR66W (4-Wire Phone Cable) Price 15p per metre 
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Figure 15.  Elimination of click on Walt switch 
(underside). 

Figure 16.  Elimination of click on Wah switch 
(topside). 

MAID'AN 
CATALOGUE 
PRICES 
OVERSEAS 

Our current 1981/82 catalogue is available 
overseas by post at the following prices: 

Europe surface mail  £1.68 
Europe air mall  £2.75 
Outside Europe surface mail £7 68 
Outside Europe air mail 
(depending on distance) 

£3.26/£4.23/£4.88 
For surface mail anywhere in the world you 
may send 12 International Reply Coupons. 
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SPECIAL OFFERS 

PACK OF 10 C90 
CASSETTE TAPES 
A good quality, low noise, high energy cas-
sette tape in a library box. The 090 cassette 
gives 45 minutes recording time on each 
side.  Incredible value. A pack of ten 
cassettes for only £4.95 including VAT. 

Order As SP90)( (Pack of 10 C90 Tapes) 
Price £4.95 

— OFFER CLOSES AUGUST 31ST. 1982 — 

PROFESSIONAL 
PLUGBLOCK 
Our professional 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 31ST 1982 — 

Loom 
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 
Photoflood bulb 
Developer part A 
Developer part B 
Film fixer 
Film clearing solution 
3 photographic dishes 
Lint-free cloth 
2 pairs plastic gloves 
Liquid measure 
Liquid crystal thermometer 
Cotton wool bails 
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 1mm I-ISS drills 
Etchant neutraliser 

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  (APR = 0%) 

Now you can gel 9 months interest free 
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 cur 
credit application form. 

2 We will phone you back within 48 hours 
to let you know whether your applicator 
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 
forro 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 of post, a credit 
application form. 

3. Complete the form and post it n 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. 

MAPLIN RTX DOPPLER UNIT (contmued from page 8) 

DOPPLER MODULE PARTS LIST 
Resistors — all 1,'3W 5% carbon unless specified 
RI  3k9 
R2  lk (1/2W) 
R3  82k (1 ,i;) 
R4  .51k (1%) 
R5  150k 
R6  4M7 
R7,17 •  470R 
R8.11,19  10k 
R9  2k2 
RIO  470k 
R12.13  220k 
R14  100k 
R15,16  1k 
R18  220R 
R20  47k 
RV1  470k horiz sub-min preset 

Capacitors 
C1,10 
C2,12 
C3.6.9 
C4,7,8 
C5 
CI I 

100riF minidisc 
100uF 10V pc electrolytic 
luF 35V tantalum 
100nF polycarbonate 
4n7 polycarbonate 
10uF 35V pc electrolytic 

2 off 
3 off 

2 off 

2 off 

2 off 
2 off 
3 off 
3 off 

Semiconductors 
D1,2 
03 
LED! 

1R1,2 
TR3 
TR4 
IRS 
ICI 
IC2 
103 
X1 

Miscellaneous 

1N4148 
1N4001 
Mini LEO red 
Mini LED clip 
80548 
80139 
BC1090 
80131 
TL430C 
uA 741C (8-pin) 
LF353  • 
Radar module 

Doppler POS 
Veropin 2141 
Box A87 
Grommet small 
Label Maplin RTX3 
Countersunk bolt 684 V2:n 
Countersunk bolt 664 lin 
Washer 684 
Nut 68A 
Hook-up wire 

2 off 

2 off 

8 off 

4 off 
2 off 
10 off 
10 off 
!vn 

See page 61 for details of interconnecting wire suitable for burglar alarms. 

A complete it is available of all the above items plus an application 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 
built in teak case with stand, foot switch and pedal 
fully assembled and tested. Excellent condition, 
£600. Paul Hughes, 32 BrookLeigh Road, Street, 
Somerset. 
COSMOS CUSTOM organ with all extras including 
large cabinet, sound computer, Wersi harp, pianos,_ 
double transposer, lights, bench etc. Total cost of 
kits £2,200. Professionally built and as new, 
£2,500. Organ, piano, car considered in part 
exchange. Smith, Paignton 553324. 
M ES53 FULL scale organ not wired up. All parts te 
make a working instrument Worth over £600. Will 
sell for £300. Phone Orpington (Kent) 30921 after 
7 p.m. 
31300/5600S BOARDS for sale. PSU (working), 
binary encoder (48 notes working), half completed 
keyboard controller, untested oscillator, 48 key-
board contacts, bus-bars etc. Newman, 3 Harvest 
Bank, Hyde Heath, Arnersham. Bucks. 
VORTEX KEYNOTE 600 rotary tone cabinet (Leslie 
type) 60 watt 2-speed, £70 ono. Tel: 01-588 6107 
evenings 
MATIN EE ORGAN for sale. Fully built and working_ 
£450 o.n.o. M. Nash, 33 Devon Road, Stowupland, 
Stowmarket Phone Stowrnarket 5487. 
INTERNATIONAL 4600 synthesiser complete, 
tuned, all C's in sockets. Offers to South Ockendon 
853136 after 5 p.m. 
ELECTRONIC PIANO - Jen J600 with sustain 
pedal, stand and carrying case £200 ono, Tel: 
Derby 552776. 
3800 SYNTH built and working, digital keyboard 
with 128-note sequencer in locking cabinet. £350 
M .O. 22 x 22 patchboard (4600) with 60 pins £40. 
Ready-built modules: 2 VCO's, 2 VCA's, 2 VCF's, 1 
Trans Gen, 1 Ext r/R, 1 mixer (4600), 1 joystick, all 
for £60 or £420 the lot. Tel: 01-679 7563. 
POWERHOUSE RHYTHM unit complete with eight 
rhythm tapes and foot control pedal, music stand 
and carrying case. As new. Offers to Box No 2, 
Maplin Meg, PO. Box 3, Rayleigh, Essex SU 8LR, 
DRAWBARS WHITE. Seven 'old-type' white draw-
bars unused and in mint condition. £12. Phone 
031-332 8377 after 6 p.m. 
OFFER TO READERS constructing organs M ES51 
and 53also MES55 auto organ. Complete 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 
controls, reverb, drawbars. Constructed MES55 
auto organ on shelf with switch banks, slider 
controls. Complete MES51 on shelf with Drumsette 
rhythm unit, reveria To be sold complete or 
separate. MES53 gi 55 - around £400. MES51 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.E. Dec. Si. £3.50 ready 
hula & complete. See rnag for details or send 25p 
extra for article. Reply to Dominic Loughlin, 87 
Preston Road, Whittle-le-Woods, Chodey, Lancs 
PRE. 7PG. 

COMPUTERS FOR SALE 
2X81 USER-DEFINABLE graphics, create 128 extra 
characters (e.g. real 'Space I nvaders'). Build it for 
under £10. Full construction and software details 
only £2. A. Pennell, 14 Sweyn Road, Clitionville, 
Kent. 
2X81 + 16K RAM Sinclair built + 2 tapes,3 booksas 
new £10. Video Genie EG3003 (16K RAM) + 3 
books as new £120. Phone (0702) 43911 
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 Beachville Street, Sunderland. Tyne & 
Wear SR4 7NA. 
ACORN ATOM. 12K RAM, 12K ROM, PSU, leads, 
manual etc. had full service for sate. Excellent 
vêorking condition. £240. Tel: Ashford, Kent (0233) 
23077, 
NEED CHEAP hard copy for your micro? How about 
a teletype 32ASR 75 baud printer (10 characters/ 
sec). Excellent condition - as new, £55. Basildon 
22254, around 6 p.m. best. 
TELETYPE PRINTER mechanism 20rriA 110 baud 
- noisy but working. £20. 041-942 2482. 
7J(81 + 16K RAM. Sinclair tapes 1 and 4, CL tape5, 
book 30 progs, all leads and PSU. £120 o.n.o. Tel: 
Chelmsford (0245) 321606. 
V(81 QUALITY software - tape A: 10 1K games on 
cassette £2.50 or listings £3.00 includes: machine 

If you would like to place an advertisement in 
this section then here's your chance to tell 
Maplin's 120,000 customers what you want 
to buy or sell, absolutely free of charge. We 
will publish 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 only private individuals will 
be permitted to advertise. Commercial or 
trade advertising is strictly prohibited in the 
Maplin Magazine. 
Please print all advertisements in bold 
capital letters. Box numbers are available at 
£1.50 each. Please send your advertisement 
with any payment necessary to: Classifieds, 
Maplin Mag, P.O. Box 3, Rayleigh, Essex 
SSS 8LR. 
For the next issue your advertisement must 
be in our hands by 7th July 1982. 

code, canyon, asteroids, shuttle, galaxians, basic, 
invasion, simon, connection, hangman, defender, 
destroyer. S.a.e, for details of tapes B& C. C.W.O.to 
A. Laird, 9 Franklin Road, Saltcoats, Ayrshire 
KA2I 5AT. 
EPSON MX80F/T printer. Working order asnew. No 
defects. Looking for offers in excess of £350. L. 
Kirby, Woolhampton Court, Woolhampton, Read-
ing, Berks. Tel: Woof hampton 3399 on Sundays. 
2181 SINCLAIR-built, as new, mains adaptor. 
leads, manual, original packaging, under guaran-
tee. + games tape (Super Breakout). £50 ono. 
01485 4326 evenings. 
IX81 + 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 aluminium case, £25. 
Telefunken portable radio four-waveband teak, 
£28. Cullman camera tripod, £35. Marshfield 
(022124) 574 after 6 p.m. 
MAPLIN DISCO uncompleted project, assembled 
pcb's, power supply, power amps and other parts. 
Offers around £50. Chris Gilles 041-3344154 after 
5 p.m. 
HI-FI TURNTABLE unit Thorens 1-0150/11AB plus 
MC150E cartridge and spare new stylus, £38. 
"Ryecroft", Richards Castle, Ludlow, Shropshire 
SY8 4 ELJ. 
POCKET SCANNER 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 module with LCD 
display, three IkW sound to light module, £7.50 
each. RTVC/ETI TV sound tuner kit, built but no 
case, £12.50 o.n.o. Eastbourne 31200. 
COMPLETE SET of 'Practical Electronics', May 
1980 to February 1982 inclusive. Excellent condi-
tion. Phone (08802) 238. 
CLEARING WORKSHOP. Magazines, tools, lots of 
new full spec components. Send s.a.e, for list to R. 
Hutchinson, 12 Arthur Street, West kilbride, 
Ayrshire KA23 9EN, 
ROYAL ENFIELD turbo twin 250co + '̀On Two 
Wheels" motorcycling encyclopaedia. Ring Bristol 
792660 after 6 p.m. - Ki m. 

WANTED 
NC RS-7 RECEIVER. Must bein v.g.c. Cash waiting. 
Medway (0634) 70214. 
BEGINNER WISHES to break into radio control. Any 
offers of cheap secondhand equipment to J. S. 
Crane, 75 Abingdon Road, Bram hall, Stockport 
SK7 3EZ. 

MAPLIN'S TOP TWENTY BOOKS 
1.  (1) Atari Basic Learning By Using by 

T. E. Rowley (WG55K) (See note). 
2.  (2) Z80 IC's Data Sheets (RQ54J) 

(Cat. P35). 
3. (10) Towers'  International  Transistor 

Selector Update 2 by T. D. Towers 
(RR39N) (Cat. P25). 

4.  (9) How To Build Your Own Solid-State 
Oscilloscope  by  F.  G. Rayer 
(XWO7H) (Cat. P29). 

5.  (8) Power Supply Projects by R. A. 
Penfold (XW52G) (Cat. P29). 

6. (16) Electronic Synthesiser Projects by 
M. K. Berry (XW68Y) (Cat. P33). 

7. (15) Remote Control Projects by Owen 
Bishop (1W39N) (Cat. P29). 

8. (14) Programming The 6502 by Rodney 
Zaks (XWEi0B) (Cat. P35). 

9.  (5) Model Railway Projects by R. A. 
Penfold (WG60Q) 

(See note). 
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10.  (3) How To Make Walkie-Talkies by 
F. G. Rayer (RFI8U) (Cat. P30). 

11.  (-) Guide  To  Solar  Electricity  by 
Solarex Corp. (WG85G) (See note). 

12.  (6) IC555  Projects  by E. A. Parr 
(LY04E) (Cat. P27). 

13. (73) The Antenna Construction Hand-
book for Ham, CB and SWL by 
Rufus R Turner (XW99H) (Cat. 
P30). 

(7) CB Projects by R. A. Penfold 
(WG73Q) (See note). 

(-) Byteing Deeper Into Your ZX81 by 
Mark Harrison (WG83E) (See note). 

(-) Understanding Your ZX81 ROM by 
Dr lan Logan (WG75S) (See note). 

17.  (-) ZX81 Basic Book by Robin Norman 
(WG74R) (See note). 

18.  (4) Adventures With Microelectronics 
by Torn Duncan (XW63T) (Cat. 
P24). 
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15. 

16. 

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 WG55K, WG60Q 
and WG73Q were published in issue 1 of this 
magazine while details of WG85G, WG83E, 
WG755 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 stack over 375 different books 
relating to electronics and the full range is 
shown in this magazine and on pages 23 to 
37 of our 1981/2 catalogue. 
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AMENDMENTS TO CATALOGUE 
Pieux amend your 1981 cataiogue as 

Page 17/18 
BW46A 478 and 48C are replaced by the 
UPI300/W which is a wideband amp cover-
ing the whole UHF band. The new amp gives 
a typical gain of 13dB and a much improved 
nbtse figure of typically 2.508 
EIV1149D is replaced by the UPI 300/V which 
has a typical gain of 19dB and a 2 5dB noise 
figure 
BW50E is replaced by the PU1240 which is 
electrically the same as the PU102, but is in 
a box like YQ22Y and has co-ax sockets for 
both sides of the aerial lead, instead of screw 
terminals, making connection simpler 

Page 20 
Telescopic Aerial (LBIOL) now only 411 long 
and slightly thicker at base. 
Page 22 
Mains adaptor (YB22Y) and (XXO9K> are 
now the same ttern and should be ordered 
as (XXO9K) This new adaptor will deliver 
300mA max arid may De switched to any of 
the following voltages. 3V. 4 5V. 6V. 7 5V. 9V 
and I2V DC 
Page 47 
XY17T and XYI8U are now being supplied in 
a smaller size. New size is 33 x 12in (835 x 
305mm) 
Page 70 
Electric pump XY74R ts now supplied 
complete with a pressure gauge 
Suppressor capacitor F1'A'02C is luF 

Page 93 
Sterec peauphone f LHS5O1 is now si, •d 
slightly differently from the one show , 
catalogue 

Page 104 
SA Plug (FIL574-1.) is bakel Ile and riot nyior 

Page 107 
Touch Dimmer (F0140) is 250W (not 630W) 

Page 115 
Order codes for Slotted Nuts are WL43Vv 
(Collet Rd Nut lin) and WL44X (Collet Rd 
Nut lOmm) 
nRy)(1308nR, Ebonite Rod is nowbetrig sueOlied in 

Page 120 
The QM 15000 microphone is now supolted 
without a jack plug connected to the 5rn 
,ead, 
Page 133 
Imm light guide (XR56L) now being sup-
plied with black protective sheatn Overall 
dia 2 2mm 

Page 137 
The spacesound units are now being sup-
plied in slightly different sizes 
Page 154 
8867X (3600 VCF Mtg 13kt) should be 
included in the list under the heading 
'Mounting Brackets 
Page 177 
The belt-dr ve turntable XB25C is now being 
supplied without an on/off switch making it 
suitable only Ice use in disco's etc 

Page 182 
Please note picture of stylus 29 is incorrect 
The shaft is round not square The pictureof 
stylus 31 is also incorrect 
Page 184 
Musicentre kit C113 (LX030) is supplied 
with one bottle of fluid only. 

Page 186 
Cassette Splicer (YW90X) is now being 
si.od.ieo with one reel of splicing tape 

Page 201 
Q1-155K (MJE2955) is now being supplied as 
TI P2955 and QI-1561. (MJE3055) as TIP3055 
Please note Vcso is now 100V. V ao is now 7V. 
e (max) ,s now 15A, and the oin-out is now 
Style P3.7 

Page 229 
In suggested PSU for LM383. the top end of 
the Std Res 100R should be connected to the 
collector of Q1 NOT the emitter 

Page 232 
The pin-outs for the NE57I and TDA3410 
are swapped over 

Page 235 
The delay given by the TDA1022 is between 
512us and 51 2ms and not as stated in 
line 2 

Page 243 
Ir Pans List CI I ,s 13X) I M unce 9p. 

Page 245 
'he IC pin numoers in the right hand 
drawing under the heading LM3911 are 
incorrect The left-hand drawing is correct 

Page 255 
The pin numoers on the IC package drawing 
under the heading 1200 are in reverse order. 
They should be in sequence with 5 at the lop 
and 1 at the bottom 

Page 258 
QQ04E 6402 UART is now being supplied 
coded CDP1854ACE. These two parts are 
identical 

Page 266 
Small Thermoath (HQ00A) is now supplied 
,n 10g tubs 
Page 270 
Crossover 2-Way (WFO2C) is now physically 
slightly different,  but  it is electrically 
identical. 
Page 276 
Dual rocker neon (YR70M) requires a panel 
cut-out 29 x 22mm 
Page 282 
Footswitch (11364U) is supplied with 
2 5mm olug fitted to the lead. 

Page 299 
Crimp tool (FY31J) is improved with an 
adoittonai Imm stripper and crimpers tor. 
1 5 2 5 4 and 6mm press terminals 

Page 301 
Needle file set (YW63T) now contains only 
10 files, there is one flat warding ante orbe 
hand file. not two of each 

Page 319 
The alphabetical order under S is incorrect. 
"Semiconductor Finder' should come alter 
Self Tappers- and  "Stand offs"  after 
-SRBP" 

CORRIGENDA 
The following errors in previous issues have come to our 
attention since the last issue was published. We offer our 
sincere apologies for any inconvenience caused. 

Issue 1 
Page 3 

Page 4/5 

Issue 2 
Page 7 

In Figure 1, R70, a Min Res 100k should be 
shown between the wiper of RV13 andiC12 
pin 3/C38. 
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 tio R27 should 
be R26. 

On the Common pcb legend, the link next 
to R15 has been omitted. 

Page 9 

Page 12 

Page 18 

Pages 41/44/47 

Page 47 

In Figure 10b, all the transistors shown, 
should be mounted with the metal insert 
upwards. 
i n the Common/PSU parts list, R17 should 
be a Min Res 100k. This error also occurs 
in Figure 2 on page 4. 
In Figure 2 the battery connections should 
be red wire to 55, black wire to pin 2. 
If the external horn is not loud enough 
make R5 on the External Horn pcb and R9 
on the Main pcb into links. 
In the Main parts list, R30 should be a Mrn 
Res 100k. This error also occurs in Figure 1 
on page 39. 
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SUBSCRIBE 
NOW! 

For just £2.40 a year we'll deliver every issue of the 
Maplin 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 
price list. 

Ail 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!! 

ISSUE FOUR ON SALE 13th AUGUST 1982 

Send this coupon with your cheque/PO to: 

Maplin Magazine Subscriptions Dept., 
Maplin Electronic Supplies Ltd., 

P.O. Box 3, Rayleigh, Essex SS6 8LR 
I enclose £2.40 (plus post overseas) for 1 yea r's subscrip-
tion to the Maplin Magazine. 

Customer No. (if known)   

Name   

Address   

  Post Code   

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. hiere, 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 display of 
'miles per gallon'. In order to accom-
modate a wide variety of vehicles, the 
design includes a variable scaling 
factor. This is calculated for a partic,P 
lar vehicle and then set using links BI 
to 88. 

Calibration 
To ensure that the display gives a 

true reading of mpg, tt is obviously 
important that the scaling factor is 
correctly set and the article may not 
have made it entirely clear how this is 
achieved The equation for calculat-
ing the factor 'n' is:-

8.5 x 3000 = n 
X x Y 

The values which need to be known 
first are thus X and Y. The value of X is 
the d.-vision ratio of IC6. and is set by 
maktng only one of the links Al to A7. 
each having the value shown in the 
table. 

The value of '8' referred to in the 
article (p55) would thus be obtained 
by connecting Link 44. 
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 mile 
travelled, or by using the method 
explained .n connection with Figure 5 
of the article. If the "turns per mile" 
figure is known then an appropriate 
value of Y for the formula is: — 

Y = (Turns per mile) 

12 

If the value of 'Y' is to be found 
using the meter itself, then Link A or 
IC6 is first omitted and Link 81 made 
temporariiy. This w1:1 enable fte 
required value of  to be found 
according to the method described in 
the article. 
To complete the calibration, the 

value of 'X' may be chosen and then 
'n' calculated. This is then set, as 
explained in the article, using Links 
B1-88 (remembering to remove B I if 
it is not needed) 
Naturally, changing the chosen 

value of 'X' will not affect the value of 
'Y' (only changing the gearbox or 
back-axle will do that!) but will -vcive 
a re-calculation of 'n' and hence a 
resetting of Links B I to B8). 

Link 
Al 
A2 
A3 
A4 
AS 
A6 
.A7 

Value of 'X' 
1 
2 
4 

16 
32 
64 
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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 our 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 another 
caller. Up to 8 separate calls can be in progress 
at any one time (in full 32-extension system). 

ZX81 PROJECTS 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 
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.) 

More exciting projects for your ZX81. 
Two novel projects in our next issue that 

allow your ZX81 to do even more for you. 

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 
controller 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. 

 4i2= 0Ktit 

_ 

PLUS all our regular features and articles. 

WATCH OUT FOR OUR NEXT 
EXCITING ISSUE - DON'T MISS IT! 
ON SALE 13th AUGUST 1982 



frjeatpunthe people for Atar 

3 Consoles available: 

Atari 400 with 16K RAM(AF36P) £299 
Atari 400 with 32K RAM(AF37S)£395 
Atari BOO with 16K RAM (AFO2C) £599 
Lots of other hardware: 
Cassette Recorder 
Disk Drive 
Thermal Printer 
Printer Interface for 400 
Printer Interface for 800 
Interface Module 
Versawriter 

(AF28F)  £55.00 
(AFO6G)  £345.00 
(AF04E)  £265.00 
(AF41U ) £49.95 
iAF42V)  £49.95 
(AF29G)  £135.00 
(AF43W1 £169.00 

16K RAM Module  (AFO8J)  £64.00 
32K RAM Module  (AF44X)  £125.35 
32K Upgrade for 400  (AF45Y)  £75.00 
Floppy Disk  (YX87U)  £2.75 
Le Stick  (AC45Y)  £24.95 
Joystick Controllers  (AC37S)  £13.95 
For lull details ask for our hardware leaflet 
(XH54J) SAE appreciated 

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER's CLUB. An independent user's group. 
Four issues of the club magazine for only £1.60! Address your subscription to Graham. 

THE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN 
Adventure Games 
Star Wa  • 
'Rescue  R ig 
Invasion Orion 
DatestonescrtRyn 
Galactic Empire 
ki-Res Adventure ti 2 
Ana log Adventure 
Adventure Land 
Pirates Adventure 
Mission Impossible 
VOOCKXI Castle 
The Count 
Strange Odyssey 
Mystery Fun nouse 
Pyramid of Doom 
Ghost Town 
Savage lahri I 
Savage Islandli 
Golden Voyage 
EnergyCzar 
Kingdom 

• C - 32K - (80249) £28.95 
-C- 32K-18021X) £22.45 
-C - 32K (8023A) £18.95 
-0-32K-18022Y) £14.95 
-C-24K-(80140l £14.95 
-D- 48« - (8025C) £24.95 
-0- 32K -(60331.) £24.95 
-C- 24K -(8000A) £14.95 
-C- 24K -(80019) £14 95 
-C - 24K - (8002C) £14.95 
-C- 24K -(90030) £14.95 
-C- 24K -(8004E) £14.95 
-C-24K-030059 £14.95 
-C-24K -160066) £14 95 
-C- 24K- (8007H) £14.95 
-C - 24K- (13008.0 £14.95 
-C - 24K -03009K) £14.95 
-C- 24K- (B010L) £14.95 
-C-24K-03011M) £14.95 
-C- 16K - (965314)  £8.95 
-C - 8K -(9655K)  £8.95 

Taach-Youreelt Programs 
ConversationalFrenct  5C - 166 - (YG44X) 
Conversational German  -5C 16K (YG45Y1 
Conversational Spanish  - 5C - 16K - (9046A) 
Conversalional dallan -5C - 16K - (9 G478) 
Touch Typing  -2C -16K -{Y6490) 
Stales &Capitals  -C - 24K -190561) 
European Connives & 
Capitals  - C - 16X -{YG57M) 

Learn Programming 
I nvitation to Programmi ng 
8asicsol Animation 
Basics o! Animation 
Player MissileGraphrcs 
Player Missile Graphics 
Display Lists 
Display Lists 
Menu Vertical Scree 
Hariz 'Vertical Scroll 

I  Send sae now for our new software leaflet with details of all the above programs. Order As XH52G - Issue 2. 

NEW TITLES THIS MONTH - Arcade Games: K-RAZY SHOOT OUT-E--16K -(9063T) £29.95, 
GHOST HUNTER -C-16K -(130641J) £24.50. 

Lots of exciting new software titles available soon. Keep in touch with Maplin! 

Subscribe now to America's leading Mari-Only magazine - Analog - 6 issues per year for just £9.00. Order 

Maplin Electronic Supplies Ltd rtelirdpiLlin 
Note: Order codes shown in brackets. Prices include VAT and Postage and Pacieng 

V -

Tel: Southend (0702) 
552911/554155. 

P.O. Box 3, Rayleigh, Essex. 

a 

£32.50 
£32.50 
£32.50 
£32.50 
£14.95 
£8.95 

£8.95 

-C - 8K- (YG43W) £11 95 
C 32K -18057M)  £9 95 
• D• 32K18058t1) £10 95 
-C• 16K-48059P) £18 95 
-0-24K-160600) £19 95 
-C -16K -18051F)  £9.95 
• 1:1•24K-(B0526) £10 95 
-C 16K -(E1053H)  £9.95 
- 24K .8054i) £10 95 

Page Flipping 
Page Flipping 
Master Memory Map 

-C 16K -(B055«) 
-0-24K-)6056L1 
Wallchari - (X H57M) 

£9.95 
£10.95 
£4 00 

Business Programs 
Visicalt  - 0 - 32K - (YL39N})£119. 95 
Word Processor  -13- 325 • 19042V) £85.00 
Calc ulal or  - D- 2411- (9050E) 
Graph-It  -C - 16K -19051F) 
Statislics  -C - 16K-19052G) 

Arcade Games 
Star Raiders  -E- 8K - (9666W) 
Asteroids  -E- 8K-19660D) 
Spacerevadeis  -E-8K -19070M) 
MissileCor mand  -E - 86 - n641» 
Super Bre,akout  - E- 8K -(9667X) 
Tan Trek  -C - 24K - (YL36P) 
Tan Trek  • D- 32K-(YL37S) 
Star Trek 3.5  -C-32K-160156) 
Race In Space  -C - 16K- 030350) 
ShootingGailery  -C - 16K - (6036P) 
MountainShool  -C -16K -113012N) 
Jawbreaker  -0-48K- (8026D) 
Basketball  -E - 8K -196616) 
Tank Trap  -C- 16K • (YL34M) 
Tank Trap  - D -32K- (9£350) 

Mom* Gam* Programs 
Scram  • C • 16/246 - (YG5BN) 
Thunder Island  -C - 16K- (8037S) 
Rotati rig 1' i li  • C- 16K - (9048C) 
Lunar Lander  -C- 16K -180169) 
JumboJet Lander  -C • 16K • (8046A) 
Submarine Commander  • C • 16K - (80478) 
Sunday6oll  •C- 16K-16013P) 
Darts  -C - 16K - 03042V) 
Tournament Pool  - C - 16K -100459) 
Snooker &Billiards  - C • 16K -(8044X) 
Chess  - E- 8K - (9663T) 
Microchess  -C -16K -(91.40T) 
Checker King  -C-16K-(91411.1) 
cribbage,&Dominoes  -C . 16K • (P043W) 

£16.95 
£11 95 
£11.95 

£29 95 
£29 95 
£24.50 
£29 95 
£29 95 
£8 95 
£11 95 
£14 95 
£14 95 
£14 95 
£10 95 
£22 95 
£29 95 
£8 95 
£11 95 

£12.95 
£10 95 
£14.95 
£10.95 
£29.95 
£24.50 
£10 95 
£19 95 
£19 95 
£19.95 
£29 95 
£15,95 
£15.95 
£14 95 

PUker SOIlldire  C- 16K10017ii 
Black( ack  - C - 8K- (996251 
FastGamman  -C - 8K•(913311 
Peversi(Othello-rype)  -C- 16K -(18019V1 
GernoKo  -C-16K-(B018U) 
Hangman  - C • 8K - (YG54,1) 
Huntley Dumety &J ack &Jill -C -16K-18038R) 
Hickory Dickory Doc k  -C - 16K -(0039N) 
British Henlage 
Jig-Saw Puzzles  -C - 16K-19040T) 

European Scene 
J i g-Saw Puzzles  -C-16K-(13041U) 

Atari Salarif25Programs)  -C -16K -180490) 
Atari Safan125 Programs)  -D-16K -(8050E) 
MindBogglers(3Programs1 -C- 16K -(91.38R) 
Music Programs 
Music Composer  -E - 8K -(9648C) £32.50 
Movie Themes (use with 
Music Composer)  -C - 16K -18034M)  £9.95 

Computer languages 
Basic A +  - 0-48K- (13031J) £52.50 
Operating SysternA +  - D- 48K - (8030H) £52.50 
Basic A + & 
Operating System A +  -0-48K-113032K) £99 50 

OSForth  •  -D- 24K- (9L296) £49.95 
Pilot  -E&2C - 86 - (9969A) £49 50 
Utilities 
30-SuperOraphics  - D- 4BK -18026F1 £29.95 
3D -Su per Oren ics  -C -48K- (8029G) £29 95 
Atari World ( Graph icsl  • D • 4BK•18027El £43 95 
Assemble r Editor  .  - E- 8K- (90689) £34.50 
Assembler  - C • 16K - (91_32K1 £16-05 
6502 Disassembler  -C- 8K - (9.130H)  £8.95 
6502 Disa ssembler  • D- BK -{YL31,1). £11.95 
Character Generator  -C -16K-49127E)  £9.97 
Character Generale  -0-16K-19128F) £12.50 
Telelink  -E- 8K-(9659P) £14 95 

£10 95 
LB 95 
£13.95 
£14.95 
£14 95 
£8.95 
£19.95 
£19 95 

£19.95 

£9 95 
£18 95 
£24 95 
£8 95 

Key. C Cassette, D= Orsk. E- Cartrrclge, 
2C - 2 Cassettes etc. 8K. 16K etc shows 
minimum memory requirement 

as GG 24B 

Demonstrations al our 
Shops NO W 

See the amazing Atari's in action at 
159-161 King St., Hammersmith W6 

Tel: 01-748 0926 

Or at 284 London Road, 
Westcliff-on-Sea, Essex. 

Tel: (0702) 554000 


