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Protect your valuable microcomputer with 
this inexpensive, easy to build alarm. 

M ICROS are now very popular in 
schools, offices and homes. When 
used in a classroom or office there 

« are obviously occasions when the micro will 
be left unattended and extremely vulnerable 
to sneak thieves. At home, when the owner is 
out, some kind of alarm system specifically 
for the micro will provide peace of mind. 
After video recorders, home micros are an 
obvious target for thieves. 

According to psychologists, the average 
thief entering a house is in a tense and 
anxious state. The main purpose of an alarm 
system is to increase the level of panic in the 
opportunist thief to such an extent that he 
abandons his loot and beats a hasty retreat. 

This alarm system is placed inside the 
micro where it is inaccessible unless the lid is 
removed. Obviously this will take time which 
the average thief will feel he does not have. 
The alarm is triggered by disconnecting a jack 
plug from a firmly attached socket on the 
computer trolley. Replacement of the plug is 
necessary before the alarm can be reset by 
also reconnecting the micro to the mains 
supply and switching on. The micro, 
therefore, cannot be removed from its 
normal position without triggering the alarm. 

CIRCUIT DESCRIPTION 
When SK1 and SK2 are linked (Fig. 1), the 

input pins of gate 2 (IC1) are held at logic O. 
Gates 3 and 4 form a SET-RESET bistable, 
the output of which (pin 11) is normally at 
logic O. Transistor TR1 is off and, therefore, 
alarm WD1 is also off, this is true whether the 
power supply of the micro is on or off. 

If the wire joining SK1 and SK2 is broken 
or pulled out, the input pins of gate 2 rise to 
logic 1. The input to the SET-RESET 
bistable on pin 13 goes to logic 0 making its 
output switch to logic 1. Current flows 
through R3 into the base of TR1 turning it on 
and producing a loud noise from WD1. The 
alarm will remain on even when SK1 and SK2 
are once again joined. 

Provided SK1 and SK2 are joined, a pulse 
on pin 8 of gate 4 may be used to reset the 
SET-RESET bistable which will turn off the 
alarm. The reset pulse is generated by turning 
off the power to the micro at its main switch 
and then turning it back on again. 
The +5 volt micro power supply is 

connected to the inputs of gate 7 through C2 
and R6 which form a differentiating circuit. 
The rising voltage of the power supply as it is 
turned on produces a positive going pulse on 

Fig. 1. Circuit diagram of the Micro Alarm. 
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COMPONENTS 
Resistors 

R1, R2, R4, 
R5, R6 1M (5 off) 
R3 10k 

All 0.25W carbon± 10% 

See page 660 

Capacitors 
Cl 10p. elect. 16V 
C2, C3 0111 disc ceramic (2 off) 

Semiconductors 
D1 1N4001 silicon diode 
TR1 BC109 n.p.n.silicon 

transistor 

IC1, IC2 4011 quad 2 input 
CMOS NAND gate (2 off) 

Miscellaneous 
WD1 p.c.b. mounting audible warn-
ing device (RS 249 794); 14 pin d.i.l. 
sockets (2 off); printed circuit 
board, available from the EE PCB 
Service code EE621; 2.5mm jack 
plugs (2 off); 2.5mm jack sockets (2 
off); 1 metre screened lead; plastic 
box approx. 90x 60x25mm; micro 
disc drive power connector (see 
text); PP3 battery clips; PP3 alkaline 
battery. 

Approx. cost 
Guidance only £8. 50 
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Table 2.2. 
Resistor Letter Codes 

Letter Represents 

R Units 
k Thousands 
M Millions 
G Thousands of 

millions 
T Millions of 

millions 

passing through the resistor in a 
given time. 
The physical size of the resistor is 

usually an indication of the power rat-
ing (the bigger the resistor the higher 
the wattage) but, to be certain about 
it, consult the supplier's catalogue or 
the packet in which it was 
despatched. If the wattage rating of a 
particular resistor is not specified on 
the circuit diagram it usually means 
that it expends less energy than the 
smallest resistor one can buy; in 
which case any convenient one of the 
correct resistance may be used. 

Capacitors 
The physical. appearance of a 

particular capacitor depends on its 
method of construction and the type 
of material used in its manufacture. 
Some capacitors are polarised (you 
will recall that polarised components 
must be correctly orientated when 
placed in a circuit) and some are not. 
Also, like resistors, capacitors may be 
fixed or variable. Fig. 2.7 illustrates 
some polarised (a), non-polarised 
(b), and variable (c) capacitors. 
Capacitor circuit symbols are given in 
Fig. 2.7d. 

-Capacitor Colour Coding 
Although capacitor coding con-

ventions vary from manufacturer to 
manufacturer, they usually follow a 
similar coding arrangement to that of 
resistors for the capacitance value. 
Table 2.1 shows the coding for 
Mullard C280 Series capacitors. 
The basic unit of capacitance is the 

Farad (symbol F), but this is a very 
large value-a one Farad capacitor is 
far too large for most practical 
applications, so capacitor values are 
expressed in microFarad (symbol I.L), 
nanoFarad (symbol nF), and picoFa-
rad (symbol pF): 

1µF =0.000001F =10-6 
1nF =0.000000001F,=10-6 
1 pF =0.000000000001F =10-12 

These are the most common 
symbols used for representing very 
small values of capacitance. The 
whole range of symbols for large and 
small values of any kind is given in 
Table 2.4. 

Voltage Rating 
Capacitors have a working voltage 

rating. This rating is the greatest volt-
age that the capacitor can withstand 
without physically breaking down 
and failing to operate. There are only 
two working voltage variations in the 
C280 series, these are 250V (this 
means any voltage up to 250 volts) 
and (up to) 400V, as shown in the 
table. 

Capacitor tolerance values are 
expressed as a percentage of the 
component value in exactly the same 
way as resistor tolerances, although 
they do seem to be coded somewhat 
arbitrarily which doesn't make it easy 
to memorise. It helps, though, that 
1%, 2% and 5% are according to the 
standard colour code. 

Fig. 2.8 gives an example of the use 
of Table 2.1 in evaluating a 0.47µF 
capacitor. The top two bands (tens 
and units), yellow (4) and violet (7), 
mean that the capacitance value is 47 
multiplied by the value represented 
by the yellow third band (10,000pF) in 
the "multiplier" column of the table. 
47x10,000 evaluates to 470,000pF 
which is 0.471LF (by shifting the deci-
mal point six places to the left). This 
capacitor has a 20 per cent (black 
fourth band) tolerance and a maxi-

Table 2.3. Examples 
Colour Code 

Resistance 
in ohms 

Letter 
Code 

Yellow 
Yellow 
Yellow 
Red 
Yellow 
Brown 
Brown 

Violet 
Violet 
Violet 
Red 
Violet 
Grey 
Black 

Silver 
Gold 
Black 
Red 
Yellow 
Green 
Blue 

0.47 
4.7 • 
470 
2.2k 
470k 
1.8M 
10M 

R47 
4R7 
470R 
2k2 
470k 
1M8 
10M 

mum working voltage of 250V rep-
resented by the red fifth band. 

If you have had any difficulty in 
understanding the number represen-
tations above (e.g. 10-6 ), the follow-
ing passage and the one on scientific 
notation should help. 

Powers of Ten 
Very large numbers (say, greater 

than 1000) and very small numbers 
(say, less than 0.001) are very com-
mon in electronics and become an 
annoyance to write and use because 
of all the zeros. There is a particularly 
tidy way of abbreviating such large 
and small quantities; for example, 
1000000 may be abbreviated to 106 
(pronounced ten to the power of six 
or just ten to the sixth) and 0.000001 
may be abbreviated to 10-6 (pro-
nounced ten to the power of minus 
six or just ten to the minus six). 

Fig. 2.8. Example of capacitor colour 
coding. 

There is nothing special about this 
shorthand notation, it simply ex-
presses the quantity as a power of 
ten, meaning a representation which 
states how many times ten is multi-
plied by itself: 

1000000= 
10x10x10x10x10x10=10 6. 

Here is a range of numbers show-
ing equivalent power of ten rep-
resentations: 

1=1x 100 
10=101 
100=102 
1000=103 
10000=104 
100000=10e 
1000000=106 

0.1=10-1 
0.01=10-2 
0.001=10-3 
0.0001=10-4 

0.00001=10-5 
0.000001=10-6 

Multiplication and division of large 
and small numbers can be done 
much more quickly using power 
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Fig. 2. P.C.B. layout and wiring diagram. 

the inputs to gate 7. A brief logic 0 pulse 
appears on the output of gate 7 and, after 
passing through gates 6 and 5, resets the SET-
RESET bistable. To ensure that the alarm is 
not set off when the 9 volt supply is 
connected, pin 13 of gate 6 has R4 and Cl 
connected to it to generate an automatic reset 
pulse. The circuit takes virtually no current 
from the micro's power supply. 
Gates 1 and 8 are spare and so have their 

inputs connected through resistors R1 and R5 
to the positive power supply rail. This ensures 
that the power consumption of the circuit is 
virtually zero provided that the alarm has not 
been triggered, thus giving long battery life in 
normal use. Diode D1 protects the circuit in 
the event of the battery being wrongly 
connected. Capacitor C3 decouples the 
power rail and removes any spikes. 

CONSTRUCTION 
The circuit may be constructed most easily 

on a printed circuit board, the layout of which 
is shown in Fig. 2. The resistors may be 
mounted first on the board followed by the 
capacitors, diode and transistor. Notice that 
Cl is an electrolytic type and must be inserted 
with the correct polarity. The audible 
warning device specified must also be 
connected the correct way around. Sockets 
are recommended for IC1 and 1C2 which are 
CMOS types. As a result, it is essential that 
suitable precautions are taken to prevent 
damage from static electricity. 

Socket SK1 (Fig. 3) is a short circuited 
2.5mm jack socket which must be securely fit-
ted at a suitable location on the computer 
desk. SK2 should be mounted on the rear of 
the micro in a convenient position. If you do 
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Fig. 3. Interconnections for the Micro 
Alarm. 

not fancy the idea of boring a small hole in the 
rear of your micro then it would be possible to 
use a floating jack socket on a short length of 
lead through a ventilation slot. The two jack 
sockets are joined by a suitable length of 
screened lead fitted with 2.5mm jack plugs at 
each end. When moving the micro 
legitimately from one place to another, it is 
necessary to insert a short circuited 2.5m jack 
plug into SK2. 

CONNECTIONS 
Socket SK3 is used to connect the alarm 

circuit to the +5 volt and 0 volt lines of the 
micro. On the BBC Micro this can be the 
standard disc drive power connector (as 
shown in Fig. 3). On most micros 5V power 
lines can also be found on the user port etc. 
and some constructors may find these other 
outlets more convenient. Great care must be 
taken, however, to prevent any damage to 
the micro and also not to invalidate the manu-
facturer's warranty. 
The circuit must be mounted in a plastic 

box with small holes to allow the maximum 
amount of sound to be emitted. There is 
room in most micros for the specified size of 
box. In the BBC Micro it can sit on top of the 
circuit board or it could be stuck on the 
underside of the lid with double sided sticky 
tape. Obviously there must be no metal parts 
of the box which could come into contact with 
the micro circuit board. 
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MIXING controls, sockets, etc. on to the r-- case of a project seems' like a very 
straightforward task, and I suppose that in 
most respects there is little that can go 
wrong when carrying out this part of pro-
ject construction. On the other hand, there 
are a few points which should be borne in 
mind when dealing with this aspect of 
construction. 

GENTLY DOES IT 
Perhaps the most important point to 

remember is that electronic components 
are not, in the main, particularly tough. 
People who are experienced in something 
like car servicing tend to tighten 
everything just as tight as they can. When 
this approach is applied to electronics it is 
usually disastrous! 

It seems to be increasingly common for 
switches, potentiometers, etc. to have 
plastic mounting bushes. While the 
plastic used in the construction of these 
components is very tough, it does not 
seem to equal steel in this respect. The 
mounting nuts can be screwed down 
quite tightly, and can certainly be 
tightened sufficiently to hold the compo-
nents firmly in place. If you really give it 
everything you have got, the chances are 
that the screw-thread will be sheared 
rather than the component being fixed 
more firmly in position. 

It is not only components with plastic 
mounting bushes where you need to exer-
* cise a certain amount of care. I have found 
that some sub-miniature switches (espe-
cially the smallest size of toggle switch) 
are easily damaged. The problem here is 
presumably one of making something as 
small as that, really tough at an affordable 
price. Anyway, with these it is best to 
tighten the mounting nut no more than is 
absolutely necessary in order to keep the 
component securely in place. Overtigh-
toning can in some cases result in the 
front part of the switch snapping away 
from the main body of the component. 

If this should happen, then the 
component is a complete write-off. If a 
screw-thread shears you may find that the 
component can still be fixed in place with 
the help of some adhesive on its 
mounting nut and bush. An epoxy resin 
type or some other high quality gap-filling 
adhesive is required. This should hold the 
component in place, but if you ever need 
to remove it again this could prove to be 
very difficult. 

LOCATING LUG 
On virtually all potentiometers, plus a 

few other front panel mounting compo-
nents, you will find a locating lug (Fig. 1). 
The idea here is to have a hole for this lug 

LOCATING 

LUG 

111-J-11-LH_ 

LJ 

Fig. 1. Locating lug on a potentio-
meter. 

in the panel on which the potentiometer is 
mounted. This helps to resist any 
tendency for the component to rotate 
when its control knob is adjusted, and 
helps to make construction just that bit 
tougher and more reliable. 

This lug is something that works better 
in ready-made equipment than it does in 
most home constructor designs. With the 
former it is normal to have a main panel 
on which the controls are mounted, and 
then a dummy panel fitted over this, as in 
Fig. 2. This dummy panel hides the 
mounting nuts for the controls, as well as 
the holes in the front panel for the locating 
lugs. 
While it is quite possible to emulate this 

method of construciton when building 
electronic projects, and I have done so on 
a number of occasions, it is not greatly 
used in practice. It might be worthwile for 
some larger projects, but it is not 
generally very practical for the smaller 
types. 

This method of construction works best 
with cases that are designed to have a 
dummy panel, but few ready-made cases 
fall into this category. There is a useful 
variation on this technique where the con-
trols are fitted on some form of mounting 
bracket which fits just behind the front 

DUMMY PANEL 

MAIN CHASSIS AND PANEL ( a ) 

Fig. 3 (right). 
Using two nuts 
or extra washers 
to mount the 
controls. 

CONTROL KNOBS 

panel. In effect, the real front panel 
becomes the dummy panel, and is devoid 
of mounting nuts. 
With a large case that gives easy access 

to its interior it is usually quite easy to pro-
vide a suitable mounting bracket. 
Something as basic as a large "L" shaped 
aluminium bracket fixed on the base 
panel of the case will usually suffice. With 
small cases this system is usually imprac-
tical. 

DIRECT MOUNTING 
It is more usual to mount components 

direct on the front panel of a project, and 
to use "recessed" control knobs that 
cover the mounting nuts. These knobs are 
not normally very deeply recessed 
though, and will only cover the mounting 
nut if there is very little of the mounting 
bush protruding beyond the nut. 
This normally necessitates the use of 

some form of spacer to reduce the 
penetration of the mounting bush 
through the front panel. In other words, 
an extra mounting nut or some washers 
must be used over the mounting bush, as 
in Fig. 3. The use oían extra mounting nut 
is the better method, as it avoids having 
any stress on the body of the component. 
When using extra washers, the 

mounting bush and body of the 
component are pushed apart with 
considerable force when the manting 
nut is tightened, and as explained 
previously, this can be disastrous with 
some miniature controls. 

Unfortunately, potentiometers and 
many switches are only supplied with a 
single mounting nut, and extra mounting 
nuts for components seem to be very diffi-
cult to obtain. In fact I do not know of any 
current source of supply. Perhaps we 
should all write and complain to the main 
component manufacturers in an attempt 
to rectify this situation? In the meantime, 
there may be no alternative to using extra 
washers. 

BUSH SIZES 
It is worth pointing out that there are 

currently two common bush sizes for 
rotary potentiometers and similar compo-
nents. Most types now have the metric 10 
millimetre diameter threads, but there are 
still plenty of components which have the 
old % inch threads. Mounting nuts for one 
type will not fit the other (3/8 inch is only 
about 9.5 millimetres). 
With either method of spacing, it is 

quite possible that the locating lug will be 
left just short of the front panel, so that it 
can just be ignored. If it should still reach 

Fig. 2 (left). 
Dummy front 
panel to hide the 
nuts. 

(b) 
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the panel, I would not advise making a 
hole for it in the panel. Unless you are 
going to use large control knobs, the 
knobs will fail to cover over the protruding 
locating lugs, giving a rather unsightly 
appearance to the finished project. 
There is usually no difficulty in using a 

pair of pliers to either bend the lugs 
sideways and out of the way, or to simply 
snap them off. If neither of these methods 
are successful, then it should be possible 
to file down the lugs slightly. 

SPINDLE TRIMMING 
The spindles of most controls are very 

generous in length, and are often around 
50 to 100 millimetres long. With the 
controls mounted direct on the front panel 
of a case it is not normally necessary to 
have the spindles more than about 10 mil-
limetres in length. 
Even slightly over-length spindles are 

undesirable as they prevent the control 
knobs from fitting reasonably flush 
against the front panel. This could result 
in the mounting nuts being left unco-
vered, giving the front panel a rather 
scrappy appearance. On the other hand, 
you must be careful not to trim spindles 
fractionally too short, or you might find 
that the control knobs cannot be fixed in 
place properly. 
The standard advice is to grip the 

spindle in a vice when cutting it to length, 
do not fit the body of the component in the 
vice. The main reason for doing things 
this way is that it avoids the risk of damag-
ing the component. Merely gripping the 
body of a component in a vice could 
potentially cause it serious damage. Then 
going on to saw the spindle would put a 
further strain on the component_ Being 
realistic about it, gripping the body of the 
component leaves the spindle free to 
rotate, making it extremely difficult to saw 
through it anyway. 

At one time it was not easy to grip the 

spindles in a vice, as the spindles were vir-
tually all of the round variety. These seem 
to be pretty rare these days, and most 
have a "flat" on the spindle. These can be 
held securely in the vice without any diffi-
culty. 

If you do encounter a component with 
an "all-rounder" spindle, it requires a vice 
with "V" cuts in the jaws in order to hold 
it really firmly. Without such a vice, grip 
the shaft as tightly as you can in an 
ordinary vice and proceed very carefully. 

CUTTING 
Whether the spindle is made from metal 

or plastic, it should be easy to cut through 
it using a hacksaw or a junior hacksaw. In 
the case of the plastic type, these seem to 
be made from quite a soft plastic that is 
very easily cut. In fact it is possible to cut 
through them using large wire clippers, or 
any large, heavy duty "scissor type" 
cutting tool. 
The ideal length for the spindle depends 

on the particular control knobs used. 
About 8 or 9 millimetres is suitable for 
most control knobs. However, if you want 
to get the length absolutely perfect for the 
knobs you are using, push a spindle as far 
into one of the knobs as it will go, and then 
mark the spindle at the point where it ent-
ers the knob. The distance from this mark 
to the end of the spindle then gives you 
the optimum spindle length. 

It is worth noting that not all control 
knobs have the mounting nut recess. 
Unless you are going to use the dummy 
panel method of construction it is advisa-
ble to avoid knobs that do not have this 
recess, as they provide far less neat 
looking results. 

FLAT FILING 
Most component retailers only supply 

knobs that are for standard 0.25 inch or 6 
millimetre spindles, and have grubscrew 
fixing. Be careful if you buy any "bargain" 
control knobs, as these might be for some 

non-standard shaft diameter. Cheap 
control knobs are often of the push-on 
type, and I am not too keen on this type of 
knob for home constructor use. Their 
advantage is that the lack of any fixing 
screw helps to give the project a neater 
appearance. Their drawback is that if the 
flat on the spindle is a bit too deep the 
knobs may be inclined to keep falling off. 
If the flat is absent, the knobs will not fit at 
all. 
Where the flat is absent it is not usually 

too difficult to add one using a small flat 
file, but getting it just right might be more 
difficult. It should ideally be done before 
the shaft is cut to length. You can then 
hold the component by trapping the end 
of the spindle in a vice, and file the flat on 
the section of the shaft next to the mount-
ing bush. Comparison with a component 
that has a standard flat will help you to 
gauge how much to file away. When the 
filing has been completed, trim the shaft 
to length in the normal way. 

This is one of those tasks that seems 
perfectly simple and straightforward, but 
which can easily go wrong. File away too 
little and the knob will probably not fit— 
file away too much and it will not stay in 
place. It is best to deliberately file away 
too little, and to then do some "fine 
tuning" until the knob fits. However, this 
"fine tuning" must be done after the 
spindle has been trimmed to length, and it 
is then not very easy to grip the spindle in 
the vice and work on it. 
You will often have to hold the 

component as best you can in one hand, 
and gently file away at the shaft using the 
file in the other hand. The softness of plas-
tic shafts means that this is not too 
difficult or time consuming. With metal 
shafts you must take things slowly and 
have patience. Do not try to force push-on 
knobs onto a spindle. Many of these 
knobs are not made from particularly 
tough plastics, and could simply split 
open. 

EE CIROSSW ORD 7 
CLUES ACROSS 

1 and 17 This device keeps colours untainted. (6,6) 
4 Type of circuit that recovers the G-Y signal. (6) 
9 Adjustment required for a "wobbly" head. (12) 

11 Part of the chroma that carries the R-Y information. 

(7) 
12 Viennese oscillator? (4) 
13 The d.c. resistance. (5) 
18 Method of tuning to increase bandwidth. (7) 
20 Transmitting authority. (1,1,1) 
21 Type of transistor construction. (9) 
22 A conductor, atomic number 50. (3) 
23 Current that does not change direction. (1,1) 
24 Test generator used to adjust convergence. (3) 

DOWN 
1 Engineers adjustment. (6) 
2 Conversion of a.c. to d.c. (13) 
3 Get this correct or skew error will occur in a vtr. (7) 
5 Code used for digial information. (1.1.1.1.1.) 
6 Ability to remain magnetised. (11) 
7 Two dimensional plotter. (1,1) 
8 Type of delay causing phase distortion in LC tuned 

circuits. (5) 
10 Myriametric waves. (1,1,1) 
14 An oscillator using a tapped coil. (7) 
15 This ratio is 4:3. (6) 

16 These bands are no longer used in video recorders. (5) 

17 See 1 
19 The visual result of poor reception. (5) 

For fun only—answers on page 673 
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NEW UK AMATEUR LICENCE 
.1..HE DTI has completed a major review of 

the amateur radio licence and a new 
licence will be introduced on 1st 
January,1989. There are a number of 
important changes, the significance of 
which will be examined in later columns. 
In a new Information Sheet, No. 7 New 
Amateur Radio Licences, the DTI high-
lights some of these, namely: 
—conformity with the requirements of 
the The European Conference of Postal 
and Telecommunications Administra-
tions (CEPT) Recommendation T/R 61-
01, which will enable UK amateurs, and 
those from other CEPT countries also 
observing the recommendation, to 
operate amateur stations in each 
other's countries under the authority of 
their existing licence. (See "European 
Common Licence" this column, June 
1988). 

—relaxation of restrictions on 
operations by the Radio Amateur 
Emergency Network (RAYNET); 

—amateur maritime mobile operation 
without the need for a separate 
licence; 

—operation using digital communica-
tions (including packet radio, 
although mailbox operation will need 
a separate authority); 

—relaxation of restrictions on message 
handling; 

—unattended operation of beacons and 
low power devices; 

—simplification of identification 
requirements when operating; 

—log keeping permitted on magnetic 
disc or tape; 

—.operation of radioteletype (RTTY) 
equipment on 1850-2000kHz. 

NOVICE LICENCE 
The two main types of licence will 

remain, Class A (all bands) and Class B (all 
bands including and above 50MHz). These 
will be equivalent to CEPT licence classes 
1 and 2 respectively. 
Regarding a possible Student or Novice 

Licence, the Information Sheet comments 
that now the review of the main licence is 
completed consideration can be given to 
the RSGB's proposals for a licence cate-
gory that might encourage more people 
into amateur radio, "without, of course, 
allowing any diminution of standards". 

NEW SYLLABUS 
A new City and Guilds of London Radio 

Amateur's Examination syllabus will be 
examined for the first time in May 1989. 
For those studying to sit the examination 
under the new syllabus, a new edition of 
the free DTI booklet, How to become a 
radio amateur, can be obtained from: 

TONY SMITH G4FAI 

Radio Amateur Licensing Unit, Post Office 
Counters Ltd., Chetwynd House, Chester-
field, S49 1PF. This contains the full text of 
the new licence and a summary of the 
examination syllabus. 
Students sitting the December 1988 

examination will be examined on the old 
licence conditions, but are strongly 
recommended to carefully review the new 
licence once they have taken the 
examination. From December, such 
candidates can obtain booklet BR 68 from 
the Licensing Unit, which contains the full 
text of the new licence. 

THE VOICE OF THE ANDES 
International broadcasting station 

HCJB, located in Quito, Ecuador, has 
some interesting links with amateur radio. 
It originally started with a 200 watt 
transmitter in 1931 as a missionary station 
broadcasting to Ecuador, at a time when 
there were only a handful of radio 
receivers in the whole of that country! The 
day before it was due to go on the air a 
valve in the transmitter failed and a 120 
mile dash across country was made to 
Ecuador's only radio amateur, who 
loaned the new station a valve from his 
own equipment to enable the first 
broadcast to take place. 
As time went on the station obtained 

larger transmitters which covered the. 
whole of South America. Using an 
amateur station, however, Clarence 
Jones, who was running HCJB, dis-
covered that with short-waves he could 
communicate with the world and thus the 
idea of broadcasting HCJB around the 
clock to all parts of the globe, was born. 

In 1940, a new 10kW short-wave 
transmitter came into use on the 25 metre 
band. Although reception was better 
everywhere, it was noted at night that a 
round, ball-like, glow was visible on the 
ends of the new rotary beam antenna ele-
ments, which were literally burning away 
in the rarefied mountain atmosphere. 

NEW ANTENNA DESIGN 
Clarence Moore, the engineer who con-

structed the new transmitter, and who 
also happened to be a radio amateur, 
studied the problem and eventually 
concluded that in this particular location 
an antenna element should have no ends 
to burn away, but should bend round to 
meet each other to form a square-shaped 
radiator. An experimental version was 
constructed and the corona effect 
disappeared. 
Because of its shape it became known 

as the "quad" antenna and later a 
parasitic relector was added to improve 
its beaming qualities. This version, known 
as the "cubical quad", used at HCJB until 
1953, became, and remains to this day a 
popular amateur antenna. For his radio 
work in Ecuador, the government 
honoured Moore with a special amateur 
radio call-sign for life—HC1JB. 

The low radiation angle of the quad 
gives good long-distance (DX) perform-
ance with high gain and a good front-to-
back ratio. With its compact dimensions 
compared to other antennas (half the 
width of a conventional dipole for the 
same frequency) it is relatively easy and 
inexpensive to make up as a "homebrew" 
project. I have one, for instance, for the 
two metre band which measures approxi-
mately 500mm (20 inches) square with the 
elements 200mm (9 inches) apart. This is 
located in a room at the top of the house 
and with just 2 watts of power (in "lift" 
conditions). I have worked with this into 
parts of Europe over 600 miles away—an 
extremely good achievement for such a 
small indoor antenna. 

HAM RADIO TODAY 
On Wednesdays, at 0800 GMT (on 9610 

and 11835kHz) and 2130 GMT (on 15270 
and 17790kHz) HCJB's Ham Radio Today 
programme, presented by John Beck, 
HC1QH, covers the world of amateur radio 
for both amateurs and interested non-
amateurs. 
A recent programme I listened to 

included an amateur radio news bulletin; 
a discussion on how Morse code signals 
should be reported over the air; an on-
going series about the propagation of 
radio waves; an explanation of the 
NCDXF beacon system on the 20m band; 
details of amateur radio books available in 
the UK; an interview with a member of the 
Federal Communications Commission, 
discussing amateur radio regulations in 
the USA; the pros and cons of buying new 
or used equipment; and letters from 
listeners. It is a programme well worth 
listening to. 

ANTENNA LEAFLET 
For shortwave listeners, an English pro-

gramme schedule can be obtained from 
HCJB, PO Box 691, Quito, Ecuador. They 
also have a useful Short Wave Antenna 
leaflet which gives information on making 
four different types of receiving antenna, 
including a multi-band cubical quad, and 
an antenna tuning unit. 
As mentioned earlier, HCJB is a 

missionary station. It was set up in the 
mountains close to the Equator at a time 
when conventidnal radio experts pro-
nounced such a site to be the last place on 
earth to establish an effective radio 
station. Years later opinion changed and 
now HCJB is considered to be sited most 
favourably to achieve world-wide cover-
age of its broadcasts. With its background 
and purpose, it is not surprising that HCJB 
feels there was some special inspiration 
when the original decision to locate a sta-
tion at Quito was made, the story of 
Clarence Jones and HCJB is told in a fasci-
nating book, Come Up To This Mountain, 
by Lois Neely, and published by Tyndale 
House Publishers, Wheaton, Illinois. 
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POWER CONDITIONER 
FEATURED IN ETI 
JANUARY 1988 

The ultimate mains 
purifier Intended mainly 
tor lowering the noise 
floor and improving the 
analytical qualities of 
top-flight audio equipment. 

The massive filter section contains thirteen capaceors and 
two current balanced inductors, together with a bank of mx 
VDRs, to remove every last trace of impulsive and RF 
Interference. Aten LED logarithmic chsplay gives a second by 
second indication of the amount of tntederence removed 

Our approved pads set consists of case. PCB, all 
components including high permeability toroidal cores. ICs. 
transistors, class X and Y suppression capacitors. VDRs, 
Sc.) and full instructions. 

PARTS SET £28.50 + VAT 

Somepans are available separately. Please send SAE too bd. of 
SOE•U tor tion.eimui.construndon details and former entomlatir. 
Oree with pane sett 

THE DREAM 
MACHINE 
FEATURED IN ETI 
DECEMBER 1987 

Adjust the controls to suit your mood and let the gentle. 
relaxing sound drift over you. At first you might hear soft rain, 
seasurf. or the wind through distant trees. Almost hypnotic. 
the sound draws you irresistably into a peaceful, refreshing 
sleep. 
For many, the thought of waking refreshed and alert from 
perhaps the first truly restful sleep in years is exciting enough 
in itself. For more adventurous souls there are strange and 
mysterious dream experiences waiting. Take lucid dreams. 
for instance. Imagine being in control of your dreams and able 
to change them at will to act out your wishes and fantasies. 
With the Dream Machine it's easy! 

The approved pads set consists of PCB. all components. 
controls, loudspeaker, knobs, lamp, fuseholders, fuse, mains 
power supply, prestige case and full instructions. 

PARTS SET £16.50 + VAT 
AVAILABLE WITHOUT CASE FOR ONLY £1t90 +VAT 

MAINS 
CONDITIONER 
FEATURED IN ETI 
SEPTEMBER 1986 

Cleans up mains pollution 
easily and effectively. 
You'll hardly believe the 
difference in your TV, Video, and all other sensitive 

equipment. 

PARTS SET £4.90 + VAT 
RUGGED PLASTIC CASE £1.65 'e VAT 

POWERFUL AIR 
IONISERS 
Ions. Me miraculous 
vitamins of the air, 
have been credited 
vrith almost magical 
powers. 
They are said to improve concentration. reduce blood pressure. 
help you sleep better, and even to raise you IQ! Although Wine 
al the claims may be exaggerated, there's no doubt that ionised 
air is cleaner, purer and mere invigorating than dead air. 
Anyene who has owned an ioniser would never again want to he 
without one! 

The Direct-Ion caused a sensation when it appeared as a 
project in ETI. Two years later. in ()debar 1988. the !Madams 
Unveiled. Which will you go fer - the compact, powerful value 
for money Direct len or he sophisticated, no co Se 

Mistral? The choice is yours! 

MISTRAL IONISER PARTS SET £24.80 *VAT 

DIRECT-10N PARTS SET (BLACK CASE) £11.50 - VAT 
DIRECT-10N PARTS SET (WHITE CASE) £1 1 .80- VAT 

KNIGHT RAIDER 
FEATURED IN ETI JULY 1987 

The ultimate in hunting effects for your LamborgletieMsserst. 8i4W 
v- for anycither car. tor that matter). Picture this: eight powerful lights ir 
I lone *opt. front and eight along the rear. You flick a switch on the 

dashboard arrant box and a point of light moves laxity from left to 1,! 
rapt leaveg a comets taii whoa rt. Flip the switch again and the 

f point of light becomes a bar. bouncing backwards and lorwards 
along there. Press eq. and try one of the other six patterns . 

,B  AnLED dtsplay,on the control box let s you see what the main lights 
ase dang 

-6TIre Wight Ramer can tie fined to any car Id makes an excelleM fog 
sett« wet ptirwered bulbs dean !Lunen/child's peel& car or 
bicycle ice a seemed.' IV-age toy! 

4, "Repels es comas or box. PCB and components tor control. PCB 
and Pertsponerds tor sequence- hoard, and full Inetnectione. 
Lamps rat sewed 

pARTs se-el VAT 

veseareis.k.' • - . 

RAINY DAY 
PROJECTS 
All can be built in an afternoon! e 
JUMPIN JACK FLASH (FT' wadi 1B881 
Spectacular rock, stage and disco lighting attest! £6.90 

CREDIT CARD CASINO (ET( Mamh1987) 

The wicked pocket gambling machine £5.90 MAINS CONTROLLER (Er January 19871 

Isolated Ingle to mains interface 06.20 - vet , 
MATCHBOX AMPLIFIERS iETI April IMO 
Listen: scW of Hi-Fi power from an amp small 
enough le fit in a matchbos! 
Matchbox Amplifier 120W) 06.50 • VAT 

• Matchbox Bridge Amplifier f8.90 van 
Llego Power Amplifier IC. with data and circuits £3.99 - oar 

TACHO/DWELL METER lETI January 1.987) 

Turn your eerie into a Porsche! HI-F I POWER METER (En May 1967) £16.40 • war 

Measures Hi -Fi output power up to 100W 
- includes PCB components. eaters 
mono power meter 
Stereo power meter 

£3.60 • VAT 
£7.20 vn. eereuaL arasa. cens,ruction delads arldire,sne plan 0,e 

EATUREO 
IN ETI -jy-

Therés nothing quite so encouraging as AUGUST 1988 
having a quantifiable result to show loi your trainq efforts if you are not !. 
padicularly fil, your Nsting heart rate wilt be around 80 beats per minute 
As your togging aerobics or sport strengthens your head, the rate will drop 
dramatically - possibly to 60bpm or less. With the 0101. you cart watch • 
your progress day by day. 

Breathing is impartanl too KAV efficiently eyes take *moan? 
How quickly do you recover from figeais deer seer strenuoia activity, 
The 6101 will let you know 
The approved pads set consists of: case. 3 printed eircuil 
boards, all components (including 17 IC, guava crystal 
75 transistors. resisters, diodes and capautarst. LCD. 
switches, plugs. SOCkelS, electrodes. and sat eutructions 
for construction and use. 

PARTS SET £33.80 + VAT 
Sorne OM are areas. separately narra send SAE for Sus.. 

EZaPoers DePLOY OFFER 
tezifill dot matrix LCDs were originally ordered from Hitachi by a top flight 

re,---zertajon manufacturer. Unfortunately their new product- a portable 'scope - was ditched 
ter5qre they even had a chance to open the cartons! 

a-i ¡wild that blows nobody any good. Because of their bad management you now have 
tie Calce to aim a high grade graphics display module at a tiny fraction of the normal price. 

ifse= will charge £312 each for these displays. From us, while stocks last, the price 

Thot 13.08 eisptay module has a 91/2" x 4" display area, made up of 640 x 200 pixels. Since 
ea cti pixel ceot be accessed individually, the display is equally at home as a 'scope screen, a 
.1o8a--37d ea'yser display, a graphics monitor or a text screen. 

lTtod obe Or,g.:.Se the display, mounted on the back is a control board with 20 LSI !Cs, 
kee,:s dal the individual dots and allows the screen to be filled via a simple eight-bit-at-a-tt* . 

To you will need to be fairly self-sufficient in logic design -you must know how to 
0 í p+-1S. a Sespency divider and serial data transfer. Apart from these basics, the data supplied 
with the nudeseel tel all you need to know to get it up and running. 

LM2917 
EXPERIMENTER SET 

Corissts of tle2-317 IC. medal panted circuit board and 
deb:led instinglices stab data and circuits for eight different 
projects to tusk. Can be used to experiment with the circuits 

in the 'Next Greet Lee IC' feature (ETI, December 1986). 
LI42917EXPERACENTER SET £5.80 +VAT 

- 

LEDs 

Green rectangular LEDs 
for bar-graph displays. 

50 for £3.50 500 for 825 
100 for £6 1000 for £45 

DIGITAL AND AUDIO EQUIPMENT LEDs 
%wonted 3mm LEDs: red, green, yellow and orange. 

,e Meech 1100 8^-1 ler re 80 

Prices shown are exclusive of VAT. so please add 15% to the 
ordertotal. UK postage is 70p on any ordec Carriage and 
insurance for overseas orders LOST Please allow on to 14 days 
for delivery. 

D)UgLrCD 

1 FEATURED IN PE JULY 1988 
Î 

1 BIO• 
FEEDBACK 

ARMSTRONG 75W 
AMPLIFIER 

LIMITEE5 

SALES DEPT., ROOM 111, FOUNDERS HOUSE, REDBROOK, MONMOUTH, GWENT. 

A.J. Armstrong's exciting 
new audio amplifier 
module is here at last' 
Defivering a cool 75W (conservatively rated - you'll get 
nearer 100W), this MOSFET design embodies the finest 
minimalist design techniques, resulting M a clean, 
uncluttered circuit in which every component makes a 
precisely defined contribution to the overall sound. 

You can read all about it in the July issue of PE, but why 
bother with words when your ears will tell you so much 

more? 
Parts set includes top grade PCB and all components. 

SPECIAL INTRODUCTORY PRICE FOR FULLY 
UPGRADED MODULES. 

SINGLE PARTS SET £14.90+ VAT 
STEREO PAIR £25.90 +VAT 

Please send seEnet For data and circuits (free will, parts self, W,cluding 
diagrams lor maleng presamp and power supply. This empliber ell nor 
be available Iron your usual audio Supplier- a. endure the only dregs • 

f 

FEATURED IN ETI 
DECEMBER 1986 

Bio-feedback cornes of age 
with this highly responsive, 

self -balancing skin 
response monitor! The 
powerful circuit has found appfication in clinical situations 

as well as on the biofeedback scene. It will open your 
eyes to what GSR techniques are really all about. 

The complete parts set includes case. PCB, all 
components, leads, electrodes, conductive gel, and full 
instructions. 

PARTS SET £13.95 + VAT 
610-FEEDBACK BOOK £3.95 Inc VAT) 

L' 

Please note:the bads. by stem and Ray. ra an aulhonsed guide to 
the potenhalotbio-feedtienktechnigues. 11 is not a hobby book. 
and will only be of interest to intelligent adults 

VE MONITOR 

FEATURED IN ET! 
AUGUST 1987 

The most antonishing protect ever to have appeared in an 
electronics magazine similar in principle to a medical EEG 
machine, this project allows you to hear the characterisbc 
rhythms of your own mind! The alpha. beta and theta forms can 
be selected for study and the three articles give masses of 
information on their interpretation and powers. 

' In conjunction with Or Lewis's Alpha Plan, the monitor can be 

1I 

.,- used to overcome shyness. to help you feel confident in 
, stressful situations, and.to train yourself to excel at things you're 
i. ' no good at. 
x Our approved pads set contains case, two PCBs, screening can 
! for bmamplifier. all components (including three PMI precision 

.,. amplifiers), leads, brass electrodes and lull instructions. 

• PARTS SET £36.90 + VAT ALPHA PLAN BOOK £2.50 
, SILVER SOLUTION IV plaling elestrodes, £3.60 + VAT 

Parts sel evadable separately. We also have a range of accessones, 
e ks. elc. Please send SAE ler Inds. Or 
V  Peruelloari ea's': cons1"".nclen details and further InlormatIon Pm with 

part. sen. _ 
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Education and Training for Change is the distinctive motto 
adopted by the East Devon College of Further 
Education. This neatly and succinctly exemplifies the 

role of "further education" in today's changing technological 
climate and is particularly appropriate as we progress into a 
new era in which Open Learning is expected to play an 
increasingly important role in providing a flexible means to 
retraining and industrial up-dating. 
Open Learning is a solution to the ever-pressing need to 

keep abreast of modern technology. Indeed, the readers of 
Everyday Electronics would almost certainly make ideal 
candidates for an Open Learning course, as witnessed by the 
popularity of several recent series including Teach-In and 
Introducing Microprocessors. 

Basic Electronics and Microelectronics is the title of an Open 
Learning package produced by the Microelectronics Open 
Learning Unit based at East Devon College of Further Educa-
tion. The course was produced under the Manpower Services 
Commission Open Tech Project. This initiative has been 
instrumental in vastly increasing the range and variety of Open 
Learning packages currently available. The producer of a 
package (in this case the Microelectronics Open Learning 
Unit of East Devon College) enters into a contract with the 
Manpower Services Commission and the result is a learning 
package which is made available for purchase by educational 
establishments, industry, and individuals. 

PRACTICAL KIT 
The heart of the Basic Electronics and Microelectronics 

package is a practical kit which provides "hands-on" learning, 
using real components and working circuits. The philosophy is 
simple; familiarity with components is developed through fre-
quent handling. This, in turn, aids the learning process by 
relating electronic theory to the practice of assembling compo-
nents and devices into a variety of working circuits 
The practical kit is extremely comprehensive and is based 

on a circuit breadboard having its own power supply on which 
a wide range of circuits are built and tested. Newcomers will 
doubtless be pleased to note that no soldering is required since 
the breadboard accepts standard component leads which are 
simply pushed into contact strips. 
Approximately 120 components are supplied (these are all 

neatly labelled) together with a basic analogue multimeter, 
tools, calculator, notepad and pencil. The kit is packed in a 
large box and contains everything that a student would require 
in order to complete the study programme. Indeed, the kit is 
so complete that it also includes a calculator, notepad and pen-
cil! 

MODULES 
The written component of the Basic Electronics and Micro-

electronics package consists of a series of texts (the Microelec-
tronics Open Learning Unit calls these Modules of Learning). 
Modules have been designed and written by qualified electro-
nic engineers who have wide industrial and teaching 
experience. The Phase 1 kit offers a choice of five packages, 
four of which consist of a Foundation Pack containing the 
main hardware plus a Course Pack of associated written learn-
ing materials and electronic components. 
A total of 20 to 25 hours is required to complete each 

module. The rate at which students progress is, however, com-
pletely flexible though, as with all Open Learning schemes, 
students are well advised to develop a study plan in which 
periods of time are reserved for study on a regular basis. With-
out such a structure, study is likely to be haphazard and 
students can all too easily "get behind". As a guide, a routine 
of two evenings' study (each of no more than two hours) per 
week should allow students to progress at a sensible rate with-
out greatly disrupting the normal domestic routine. 
Few people can effectively cope with protracted periods of 

intensive study and the initial temptation to "cram" the course 
into a very short period should be avoided at all costs. In any 
event, progression through an Open Learning package should 
be steady, with a series of defined goals and plenty of time 
allowed for review and consolidation. It is heartening to note 
that the Microelectronics Open Learning Unit can supply 
students with tutorial support via a Technical Counsellor who 
is able to give help and guidance by telephone. 

This review is confined to the first six modules of Basic Elec-
tronics and Microelectronics (from Use of Equipment and 
Electric circuits to Transistors and Circuits). Each module is 
presented in spiral bound A4-format and the largest (Module 
6B) contains 176 pages. The text is liberally interspersed with 
examples and practical exercises. The quality of presentation 
is consistently good, the text is succinct, and the diagrams are 
excellent. 
I particularly liked the way in which circuits are presented 

together with matching wiring layouts (necessitating large 
fold-out pages in the later modules). This technique will 
undoubtedly simplify the process of converting circuit 
diagrams into working breadboard circuits and greatly 
minimise the frustration which newcomers often experience 
when laying out circuits for the first time. 

MODULE °I 
Module 1 deals with using the multimeter and the 

breadboard "Circuit Designer". The breadboard connecting 
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arrangement is particularly well explained. This module 
should be completed in a single evening session and should be 
tackled after watching the accompanying video (more of this 
later). 

MODULE 2 
Module 2 introduces students to some essential basic 

electronic theory. Series and parallel circuits are discussed and 
open and short-circuit faults are considered. Sections are 
included on power and power ratings and the effect of temper-
ature on resistance is explained. Measurement errors are 
introduced and the module ends with a discussion of voltage 
and current division and a "Simple Resistance Bridge 
Circuit". 
The module contains several very useful appendices includ-

ing a list of specific learning objectives presented in standard 
BTEC format. It was, perhaps, a pity that other modules do 
not contain similar listings which can be extremely useful for 
lecturers and teachers planning college-devised BTEC units! 
(Note these listings are now available for all modules on 
request—Ed.) 

MODULES 3 to 6 
Modules 3 and 4 deal respectively with "Capacitors in D.C. 

Circuits" and "Coils in D.C. Circuits". All of the usual theory 
is covered and some well thought out practical exercises have 
been included. Semiconductor diodes are introduced in 
Module 5. This module covers diode characteristics and recti-
fication and also contains sections on 1.e.d. and Zener diodes. 
The real "meat" of the course is contained in Module 6 

which, by virtue of its considerable breadth, is presented in 
three separate parts. The first part deals with an introduction 
to transistors (including symbols, identification and the 
concept of current and voltage gain). The second part deals 
with input and output resistance, the emitter follower, and 
transistor applications (including a wide variety of oscillator 
circuits). 
The last instalment, Module 6(c), deals with astable and 

monostable multivibrators, field effect transistors and an f.e.t. 
liquid level control circuit. Power ratings of transistors are also 
discussed and simple resistive tests for transistors are 
introduced. 
My only reservation concerning Module 6 is that the practi-

cal content would have been even better if an oscilloscope was 
provided as part of the Phase 1 Kit! The use of an oscilloscope 
is almost essential when investigating the large majority of 
circuits introduced in this module but .this has almost certainly 
been ruled out on the grounds of expense. 

VIDEO 
The VHS-format video supplied with the Basic Electronics 

and Microelectronics package provides a brief introduction to 
the practical kit. The major part of the video is concerned with 
using the tools and mutimeter supplied with the package and 
preparing components for use with the circuit breadboard. It 
was, therefore, a pity that the quality of the video was not 
good enough to show some of the finer detail and a printed 
sheet of straightforward line drawings would have been a good 
deal better. The video also deals with the Phase 2 Microcom-
puter Kit and this, of course, is not relevant to Basic Electron-
ics and Microelectronics course. 

COST 
Unfortunately, Open Learning is a rather costly business. 

The "value added" content of an Open Learning course is 
considerable and, in order to assess the extent to which a 
course is "value for money" one should not fall into the trap 
of merely counting the cost of the hardware items provided in 
the practical kit. Furthermore, the cost of a conventional 
course of part-time day or evening study cannot be 
meaningfully equated with the cost of an "equivalent" Open 
Learning package. 
The flexibility of Open Learning is undoutedly its major 

selling point. The course can be made available "off-the-
shelf' and the practical kit replenished for use by a succession 

of students. Since the selling price of an Open Learning pack-
age will be very much dependent on the size of the print run 
and the quantity of practical kits produced, costs will 
inevitably be rather high unless a very high production run can 
be envisaged. 
The cost of purchasing a comprehensive Open Learning 

package outright will thus usually be prohibitive as far as indi-
viduals are concerned. Educational establishments and 
employers, on the other hand, are much more likely to invest 
• in such packages, making them available to students or staff at 
a modest charge. 
The Basic Electronics and Microelectronics Foundation 

Pack costs £245 whilst the Basic Electronic pack (comprising 
modules 1 to 6 and including a video cassette) is priced at £255. 
A basic electronics course would thus cost £500 (i.e. £245 plus 
£255). The remaining course packs (AC Current and Power 
Control, Microelectronics and Linear Integrated Circuits, and 
Digital Electronics) are priced at £112, £70 and £167 respecti-
vely. An additional package, Transducers and Sensors, does 
not have a complementary practical package and thus costs a 
more modest £40. 

The Microelectronics Open Learning Unit offers a discount 
of £20 on the purchase of the AC Current and Power Control, 
Microelectronics and Linear Integrated Circuits, and Digital 
Electronics packages for those already in possession of the 
Basic Electronics Pack. A complete package is also available 
which comprises all five course packages, plus the Foundation 
Package and this is priced at £835. 

Prices of Open Learning packages do vary quite widely and 
it is not always easy to compare "like with like". Bearing in 
mind the comprehensive nature and quality of the package, 
the cost of the Microelectronics Open Learning Unit package 
is not at all excessive. 

OVERALL REACTIONS 
The Basic Electronics and Microelectronics course is both 

beautifully presented and extremely comprehensive. The 
Basic Electronics Pack can be very highly recommended as a 
well thought out introduction to electronics which will provide 
the student with a thorough grounding in the principles and 
practice of basic electronic circuits. 

It is a shame that individuals will almost certainly not be 
able to afford to invest in such a package. This need not, how-
ever, deter them approaching their employer, local Further 
Education College, or ITEC to see if the package is available 
within an existing Open Learning provision. If it is, readers 
can rest assured that they have access to one of the best of 
today's Open Learning packages!. 
The Microelectronics Open Learning Unit may be 

contacted at Twyford House, Kennedy Way, Tiverton, 
Devon EX16 6RZ. St Tiverton (0884) 255625. 

By Mike Tooley 

Everyday Electronics, November 1988 669 



BOOK 
REVIEWS 
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OSCILLOSCOPES, HOW TO USE THEM 
(2nd Edition) 

Author 
Price 
Size 
Publisher 
ISBN 

Ian Hickman 
£5.50 Hard Cover 
124 pages 
Newnes 
0-600-33373-6 

SINCE this book was first published in 1986 many changes have 
taken place and few would disagree with the statement that 

nothing changes as fast as electronic technology. This makes an up 
dated version of Oscilloscopes and how to use them, all the more 
welcome. 

The oscilloscope is used when ever a visual representation of what 
is occurring in an electrical circuit is essential. It's users are many and 
varied, a valued piece of equipment that has been used for many 
years, by design engineers, research students, trouble shooters and 
more and more as a diagnostic tool by the medical profession. All 
those mentioned in the above categories, as well as hobbyists will 
greatly benefit from acquiring this book. There are chapters on basic 
oscilloscopes and advanced real time oscilloscopes as well as a gener-
ous amount of text devoted to accessories such as calibrators, came-
ras, hoods, probes and special graticules. Chapter six is particularly 
useful, as the author explains why it is important to choose the right 
model for certain applications and what is most helpful, quotes makes 
and model numbers. I am not certain why the author has saved "How 
oscilloscopes work" for the last two chapters but Ian Hickman is a 
master of his subject, and I am sure his reasons are good ones. Their 
position in the book is quite apparent from the list of contents, and 
many readers may not need to read them but to all those who use 
oscilloscopes or would like to learn how to use them, I strongly advise 
you to buy a copy of this excellent book. 

See 

DIIIRECT re0ON 
mrsuice 

A TV-DXERS HANDBOOK 

Author 
Price 
Size 
Publisher 
ISBN 

R. Bunney 
£.5.95 
96 pages (large format) 
Bernard Babani (Publishing) Ltd 
0 85934 150X 

Page 674 

nI-us book is an enlarged and updated version of an earlier work, 
Long Distance Television Reception. It claims to be a "practical 

guide for the beginner and a source of reference for the established 
enthusiast", so I decided to review it mainly from the beginners point 
of view. Reception of signals from distant TV broadcast stations, 
especially in other countries, is not normally possible with domestic 
aerials and receivers. This book explains why this is so, how they can 
be received, and how such signals can be identified. 

Reception of DX (long distance) signals is greatly affected by the 
state of the Troposphere and/or the Ionosphere, as well as by such fac-
tors as meteor showers, auroral conditions, lightning, and even flying 
aircraft. A chapter on propagation covers all these in an interesting 
and not too complicated way for beginners. 

This is not really the case, however, with subsequent sections on 

receiver requirements, tuners if. strips, and the various video stages 
of a TV receiver. For someone already familiar with TV circuitry, 
these chapters identify the more demanding requirements of long dis-
tance, as opposed to domestic reception. They go on to discuss how 
best to meet these requirements, by selection of a receiver with 
particular features, by modifying existing sets, or adding external 
units. 

Opinions apparently differ as to whether reception of satellite TV 
signals is real TV-DXing. By exploring propagation phenomena, 
receiver and aerial techniques, and experience, long distance signals 
can be received direct from a distant transmitter. By contrast, long dis-
tance signals relayed from a satellite in line of sight above the horizon 
can usually be received without the need for skill on the part of the 
operator. All that is needed is a dish antenna, appropriate hardware, 
and a specialised receiver, to have the signals come romping in. 
The coming decade will see dramatic changes in the broadcasting 

field, with such installations becoming commonplace in the domestic 
situation. But the acquired skills and consequent satisfaction achieved 
from direct reception seem to suggest there will always be enthusiasts 
wanting to do things the hard way! 
There is a good treatment of aerials, ranging from a simple 

wideband dipole to multi-element specialised types with very high 
gain. There is information on a number which can be home 
constructed, together with a wide range of low-noise aerial amplifiers 
capable of boosting weak signals to a usable level. 

Overall, the book performs better as a "source of reference for the 
established enthusiast" than as a "practical guide for the beginner", 
indeed it is difficult to see how it could satisfactorily meet both claims. 
For the existing practitioner, it has useful tables, international 
transmission standards, channel and cable allocations, a variety of 
circuits, satellite frequency lists, glossaries of terms, advice on coping 
with interference from strong adjacent stations, and so on. 
There is advice for the absolute beginner if you search for it hi the 

book's information packed pages. This tells us that signals of high 
strength can be received "over quite considerable distances and with 
the very basic of aerial systems—a wideband dipole feeding into a 
v.h.f. Band 1 receiver . . . " This will give "hopefully spectacular" 
results, encouraging the viewer to go on to acquire greater skills, 
improved hardware, and a "greater dedication to the hobby". 

Details of how to make the aerial are given, but it is not too clear 
how one obtains a suitable receiver. I am almost converted to the idea 
of trying TV-DXing myself, but what I would really like to see is 
another book, written specially for beginners, explaining how to get 
started, what results to expect, and how to achieve them. 
This present book may not be for raw beginners, but once you get 

started on TV-DXing it must surely be a useful addition to your book-
shelf, becoming increasingly helpful the deeper you get into this intri-
guing hobby. T.S. 

KEY TECHNIQUES FOR CIRCUIT DESIGN 

Author 
Price 
Size 
Publisher 
ISBN 

G. C. Loveday 
£6.75 
128 pages, paperback 
The Benchmark Book Company. 
1871047005 

DESIGNING an electronic circuit from first principles may seem a 
daunting prospect to many amateur constructors or even 

professionals working in electronics. I imagine that in the event of 
needing such a circuit, most people will search around to find one that 
comes as near as possible to modify it if necessary—and if they are 
able. 

In his book, Key Techniques For Circuit Design, G. C. Loveday 
shows that you don't have to be a boffin to custom design a circuit. 
Basic electrical and electronic theory is all that is required. And the 
first all important factor is a logical approach to the task. For this, the 
opening sequence is one that would apply in any area of design, not 
just electronics; namely to define the task, prepare a design specifica-
tion, list the possible options and choose a method. To get the feel of 
it, a number of design tasks have been set with solutions provided at 
the end of the book. 
To help those whose theory may be a bit rusty, there are two 

revision chapters, one dealing with passive components viz, resistors, 
capacitors and inductors and the other covering the characteristics of 
the various types of semiconductors. There is even a section dealing 
with the more complex problem of choosing i.c.s. 

All in all, this would seem to be a useful little book and certainly will 
make those of us who think that circuit design is beyond our capabili-
ties, think again. Paul Gabriel 
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NEW BOOKS ON ELECTRONIC DESIGN 

KEY TECNI_QUES FOR CIRCUIT DESIGN 
G C LOVEDAY-

Deals with designing electronic circuits from scratch covering 
concepts such as target specifications, component selection 
(passives, discretes and les), the design cycle, derating etc. 
Numerous design examples are given and several reader exercises 
all with fully worked solutions. The approach is essentially non-
mathematical. 

IBSN 1 871047 00 5 Pbk 128pp Price £6.95 + 60p p&p 

DESIGNING DC POWER SUPPLIES 
G C LOVEDAY 

Covers all aspects of the design of regulated power units, using 
discretes, IC regulators and switched units. it also covers protection 
circuits and reference supplies. Many design examples and exercises 
all with fully worked solutions are given. 
IBSN 1 871047 01 3 Pbk 136pp Price £6.95 + 60p p&p 
Order direct from: 

THE BENCHMARK BOOK COMPANY 
59 Waylands, Swanley, Kent BR8 8TN 

OMNI ELECTRONICS 
174 Dalkeith Road, Edinburgh EH16 5DX• 031 667 2611 

The supplier to use if you're looking for 
*A WIDE RANGE of components aimed at the hobbyist* 

*competitive VAT inclusive prices 
*mail order - generally by return of post * 

*fast, friendly service* 

- by mail order, telephone order or personal call 

NEW CATALOGUE NOW AVAILABLE 
Send 2 x 18p stamps for a copy - 

we do try to keep the goods we list in stock. 
Whether you phone, write or call in we'll do our best to help you. 

Open: Monday 
:al Saturday 

-Friday 9.00-6.00 imisir 
9.00-5.00 I V/S4 I 

BE POSITIVE !! 
Positive working photoresist coated printed circuit 

boards, with full instructions, at a positively low price. 
All panels are 1/16" fibreglass, I oz. copper, single-sided. 

panel size 
(approx. in mm) 

coated stock uncoated stock 
FR4 CMER(blue) FR4 CMER(blue) 

200x220 £4.20 £3.65 £2.60 £2.05 
100x160 £1.68 £1.60 £1.05 £0.97 

A number of panels (blue, uncoated) approx. 130x100mm are also available - £0.60 

Prices are per panel, and include VAT. 

Charges for order value up to £5.00 -please add £1.00 
post and packing: over £5.00 & up to £20.00 - please add £2.50 

over £20.00 - please add £5 00 

Settlement terms: cheque with order 

ADVANCED CIRCUITS LIMITED 
Clarendon Road, Blackburn, Lancashire BB1 9SS 
(Tel 0254 680156) 

19" RACK MOUNTING' EQUIPMENT CASES 
This range of 19" rack equipment cases have been designed with economy and versatility 
es their objective. These cases are supplied as a flat pack kit with assembly instructions. 
The * NEW IMPROVED DESIGN * now features a black powder coat 16SWG (1.5mm) 
steel front panel with the rear box constructed from .9mm PVC coated steel. 
All units are 10" (2S4mm) deep and are available in the following popular sizes: 

TYPE HEIGHT PRICE 
U1 1" (44mm 21.85 
U2 3" (88rnm 23.00 
U3 5" (133mm 23.50 
U4 7" (178mm 27.60 
MU Sloped mixer case £28.75 
DELIVERY INCLUDED 

AU prices INCLUDE VAT 

Blanking Panels, Racking Consoles I 
and Rack Cabinets also available 

Please send SAE for details 
* TRADE ENQUIRIES WELCOME 

Tel 0275 823983 FOR ACCESS/VISA SALES 
OR CHEQUE kViTH ORDER TO: 

RACKZ PRODUCTS, 
PO BOX No. 1402, MANGOTSFIELD, BRISTOL, 
ENGLAND BS17 3RY 

Professional Soldering Equipment at Special Mail-Order Prices. 
EC50 Mains Electronic Iron. „ 
£29.99 

proportional electronic temperature 
control inside the handle. Adjustable 
280° to 400°C. Burn-proof 3-wire 
...Fula 'sou. nucti J.LIIIIII Luny -me 

Features spike-free, solid state bit. 1.6, 2.4 and 4.7mm available. 240v a. 

SKIS Soldering Kit. £16.70 
Build or repair any electronic project. 
LC18 240v 18w iron with 3.2, 2.4, 
and 1.6mm bits. Pack of 18 swg :e''' 
flux-cored 60140 solder. Tweezers. - 

- 3 soldering aids. Reel of De-Solder 
braid. In PVC presentation wallet. .. 

ADAMIN Miniature Iron £7.69 nylon handle with finger grip. 
  Interchangeable   Interchangeable bits available 1.2, 

1.6, 2.4, 34 and 4.7mm. Fitted with 
Possibly smallest mains iron in the 2.4mm. 240v 12w (12v available). 
world. Ideal for fine work. Slim Presentation wallet. 

1' Series Lightweight Irons. 12w £7.68 eve° 
High efficiency irons for all tee» 
electronic hobby work. Non-roll 
handles with finger guards. 18w £7.74 
Stainless steel element shafts. Screw- model, 12w, 2.4mm bit. LC 18 Model, 
connected elements. Slip-on bits 18w, 3.2mm bit. 240v Std - 12v 
available from 1.6 to 4.7mm. LA12 available. Presentation wallet. 

Soldering Iron Designed specially for LITESOLD irons. 
Stands 3&4 4 Heavy, solid-plastic base with non-slip pads. 
f 6.06 Won't tip over, holds iron safely. With w iping 
No. 5 sponge and location for spare (hot) bits, 
£6.28 -.‘. No 5 stand for EC50 iron No 4 stand 

. for ADAMIN miniature Iron No 3 stand 
for LA12 and LC18 Irons. 

Replacement Bits Pre-tinned face (Long Life). State tip 
For all above irons. Non-stick size,iron and type. 
designs, machined from special Copper LIL 
copper alloy, with Inconel retaining EC50 El) - £1.92 
rings. Two types - Chromium plated Adamin 12 and 
with copper face (for economy and LA12 t==. £1.06 £1.90 
ease Iron of use) and plated with LC18 ._8___._. £1.20 £2.09 

Yellow £1.38 Green £1.44 For simple, safe and effective 
de-soldering of all types of joint, 

* * using a standard soldering iron. 
Handy colour-coded packs of 1.5 
metres in 3 widths: Yellow - 1.5mm, 

Blue £1.50 per Reel Green - 2mm, Blue - 3mm. 

De-Solder Pumps £7.71 

High Quality version of increasingly -11 0 
popular type of tool. Precision made thumb operation. Automatic solder 
anodised aluminium body, plunger ejection. Conductive PTFE nozzle - 
guard and high-seal piston. Easy no static problems. • 

Top quality Japanese metric hardened and tempered 
Tool tools. Swivel-top chrome plated brass han dles. 
Sets - Fitted plastic cases. 113 set - 6 miniature 

-s ,,, screwdrivers 0.9 to 3.5mm £3.60 
305 set 2 crosspoint and 3 hex wrenches 
1.5 to 2.5mm £2.56 
228 set 20 piece combination: 
5 open, 5 skt spanners, 2 crosspoint, 3 hex 

and 3 plain drivers, scriber, handle/holder £8.46 

Microcutters. £5.39 Light weight hardened and 
precision ground. Flush cutting. Screw joint, return 
spring, cushion-grip handles. Safety wire-retaining clip. 

Soldering Aids. Set of 3 £4.22 
Scraper/Knife, Hook/Probe, ..,, 

•:=::=:j_ -I  Brush/Fork. 3 useful double-ended 
, aids to solderingldesoldering/ 

assembly. In plastic wallet. 

ADAMIN Electric Stylus. £16.71 it ti 4. 1-1-11/811-' --
MI_ Writes like a ballpoint in Gold, Silver, Copper or 6 
e colours, on card, plastics, leather etc. Personalise 

wallets, bags, albums, books, 
models... Operates at 4.5v from its own plug! 

transformer - totally safe. Supplied with coloured foils. 
- SEND FOR OUR ORDER FORM TODAY 

AND JOIN UP WITH THE PROFESSIONALS 

'order \forms Prices include p&p and VAT. Send order with ChequelP0. RN for 
LIGHT SOLDERING DEVELOPMENTS 

Access/Visa sales, or ask lar 

LTD. DEPT. EE 
97-99 GLOUCESTER ROAD :I lok :1 I, I ,:.1 , 
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BY GEORGE HYLTON 
nmilim 

ACTIVE FILTERS 

A
CTIVE filters are all the rage nowadays. 
For the experimenter, however, 

there's a bit of a problem. The texts about 
them seem to come in two varieties, 
neither of which is very helpful. 
One is full of highbrow maths and short 

on component values. The other gives 
component values, but for filters which 
never seem to be quite what one needs. 

PRACTICAL CASE 
It so happened that I needed a decent 

low-pass audio filter recently. I'd been 
working on a simple short-wave reciever. 
The r.f. front end part of the design was 
finished and I now needed an audio sec-
tion. 
Short-wave broadcast stations are 

packed like sardines, often only 5kHz 
apart. Reception is often noisy. Simple 
receivers of the direct conversion or 
synchrodyne kinds (mine is both) convert 
adjacent-channel signals into noise, 
mostly high pitched. 
A good low-pass audio filter is needed 

to reduce this "sideband splash". Ideally, 
the filter should have a variable cutoff 
frequency so that it can be adjusted to 
suit the reception conditions of the 
moment. None of my books and maga-
zines had a ready-made answer. I was 
stuck. 

o 

-10 

- 20 

dB 

- 30 

AN UNUSUAL COMPONENT 
At this point, chance came to my aid. 

One day I called at J & N Bulls' shop in 
Hove, to buy an isolation transformer 
which had appeared in one of their fam-
iliar advertisements on the inside front 
cover of EE. 
While I was there they gave me their 

current bargain list. Browsing through 
this I later found an unusual component: 
a quad (four-gang) 50 kilohml potentiom-
eter. Dual (two-gang) pots for stereo are 
common enough. Quad pots, presum-
ably for quadraphonics, are rare. 
I figured that with a quad pot I could 

make a four-section variable cut-off low-
pass RC filter (Fig. 1). With R variable I 
should get at least a ten-to-one range of 
cut-off frequency, more than enough for 
speech and music and maybe of some 
use for CW. 
So next time I visited Bulls' I bought 

some "quad pots". They turned out to be 
neat little Japanese jobs. Ohmmeter tests 
showed that they were log law, and actu-
ally about 45k max. 
Would they do the job? I assembled the 

filter on a plug-in breadboard, using 4n7 
capacitors for C. Why 4n7? Well, I hap-
pened to have plenty of that value, but I 
did make a quick check with a nomogram 
which showed me that 4n7 has a 
reactance of 45k at about 760Hz. 
The —3dB cutoff frequency of a single 

RC section falls at the point where the 
reactance of C equals R. With four sec-
tions it would be lower in frequency, but 
at least I was in the right area. With the 
pot set near minimum resistance the cut-
off would be at least ten times higher, at 
7.6kHz, which was about as much as I 
needed. 
The next job was to hitch my audio 

generator to the filter input and set R to 
give a practical cutoff frequency. I chose 
3kHz, which is the sort of cutoff you need 
when interference is bad. 
The response turned out to be as 

shown in curve A. Not bad, but a bit 
droopy. Could it be made flatter in the 
pass-band and steeper beyond it? 

PHASE SHIFT OSCILLATOR 
I've always found oscillator circuits 

interesting, and I knew of one which can 
use exactly this sort of RC lowpass net-
work for tuning. The circuit block diagram 
is shown in Fig. 2. Note that the amplifier 
is inverting, as indicated by the minus 
sign in front of the gain symbol, A. 

N 

o  
-40   

300 311‹ 

Hz 

• 
• 

C.1. OUT 

0 
 à 

1'0k 310k 

FE16 466  

Fig. 1. Four-section RC low-pass network. Curve A shows the 
response of the network alone for values of R and C which 
produce a —3dB point at 3kHz. Curve B is for an active filter with 
a similar network. 

At frequencies well below cutoff the 
feedback through the RC network is nega-
tive. At d.c., all the amplifier output is fed 
back negatively to the input and the gain 
is effectively one. 
As the frequency is raised, the effect of 

C becomes significant. From Fig. 1, curve 
A, it's clear that C produces attenuation. 
But it also produces phase shift. This 
means that the feedback isn't quite so 
negative, so the gain isn't reduced as 
much as might be expected. 
At one frequency, the phase shift is 

—180°. That is, the phase is inverted by 
the network. So there are now two phase 
inversions (one in the amplifier, one in 
the network), which means that the over-
all feedback becomes positive. If the gain 
(—A) is high enough, the circuit oscil-
lates. 
Using a double-beam oscilloscope to 

compare input and output signals it was 
easy to adjust the frequency of my audio 
generator to get a shift of 180° from my 
RC lowpass. I found that the output signal 
was then about one sixteenth of the 
input. 
This meant that in Fig. 2 if the amplifier 

gain exceeds 16, the circuit will oscillate. 
For gains a bit short of 16 it won't, but a 
peak will appear in the response. Clearly, 
the peak will get sharper as the gain is 
raised towards the oscillation point and 
less sharp as it's reduced. 
There seemed to be a fair chance of 

finding a gain at which the response is 
reasonably level, up to a frequency some-
where near the 180° one. Beyond it the 
gain must drop sharply, for two reasons. 
First, the attenuation of the network in-
creases faster than the amplifier can com-
pensate. Secondly, beyond the 180° 
frequency the feedback becomes less 
positive. 
At very high frequencies each section 

must have a phase shift of nearly 90°, 
giving a total network phase shift of 360°. 
The feedback is then negative. 

BENCH TEST 
Theorising is all very well, but does it 

work? Next step: try it and see. 
The "circuit" in Fig. 2 is just an aid to 

understanding. It has no provision for 
applying input signals. 

After a good deal of doodling I arrived 
at the practical test circuit of Fig. 3. Here, 
transistor TR1 is just an emitter-follower 
input buffer. The voltage gain comes 
from transistor TR2 and is about 8. TR3 is 
an output buffer. 

FREQUENCY 

A 
INCREASING 

EE1649G  

Fig. 2. When an RC lowpass with three or more sections is 
connected as a feedback path in an inverting amplifier the fre-
quency response becomes very dependent on the gain when 
the phase shift of the network is close to 180°. 
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Adding the input signal to the feedback 
is arranged for by resistors R1 and R2. At 
very low frequencies the gain is mainly 
defined by these resistances, which form 
a negative feedback network. 

If transistor TR2 had infinite gain then 
the effective very-low frequency gain 
would be R2/R1=1.5. But since the actual 
gain of TR2 is low the real I.f. gain is less 
than 1.5. In fact, resistor R2 was selected 
by trial and error to set the gain as close 
to one as possible using E12 resistances. 
(It's a little over one in fact.) 
At higher frequencies, where the RC 

phase shift makes the feedback more 
positive the gain of TR2 has much more 
influence. To adjust it I used various va-
lues for resistor R4 until I found one (82k) 
that gave the flattest response, plotted in 
Fig. 1 as curve B. To make this compara-
ble with A, the network resistances R 
were adjusted to give the same —3dB 
point, 3kHz. The improvement is obvious. 
Having produced a useful-looking 3kHz 

lowpass filter, the next step was to vary R 
and confirm that the response keeps the 
same general shape but with different 
cutoff frequencies. The lowest obtainable 
cutoff (-3dB) proved to be 560Hz. The 
highest I checked was 10kHz: beyond that 
was of no interest to me. 

In all cases the response was like curve 
B: fairly level in the pass band and fairly 
steep in the stop band. Very satisfactory, 
considering that I'd done no maths and, 
used no unusual or close tolerance com-
ponent values (the 4n7 capacitors were 
10 per cent). 
Also, the filter has equal values of C 

and equal values of R. My search through 
the literature turned up designs where if 
the Rs were equal the Cs were not, and 
vice versa. 
I was beginning to get quite smug 

about it when I ran a test which showed 

Fig. 3. Circuit diagram for a practical lowpass active filter embodying a four-section RC 
network with equal C and equal R. 

that one of my tacit assumptions was 
quite wrong: the response at the 180° 
frequency was well down. I'd assumed 
that the 180° frequency would lie in the 
passband, not outside it. 

FIXED FILTERS 
If you want to use fixed values of R and 

C and don't want to resort to cut-and-try 
you need more information. How much? 
The essentials seem to be C, R and —3dB 
frequency for one filter. From these it 
should be possible to estimate the values 
for other filters. 
I set up my circuit using fixed close 

tolerance components: R=10k, C=10n. 
These gave a —3dB response at exactly 
1kHz. 
Very convenient. If either C or R is in-

creased the cutoff frequency is de-
creased. The response, then, is inversely 
proportional to Ctimes R. 
My 1kHz filter has CR=100, if C is in nF 

and R in kn . This suggests a simple 
design formula: CR=100/fc, where fc is 

the —3dB frequency in kHz, C is in nF and 
R is in 
Thus for a 4kHz filter CR would be 25. If 

you happen to have plenty of one nano-
Farad capacitators then R needs to be 25 
kilohms. If you use 22k the bandwidth will 
be a bit more than 4kHz; with 27k it will be 
a bit less. 
This is all you need to design your own 

"active" lowpass filter. Well, not quite. 
You have to make sure that the filter 
impedence is compatible with the circuit 
in which you connect it. 
The network should be driven from a 

source whose impedance is much less 
than R. It should be terminated by an 
impedance much greater than R. 
My circuit should work for most practi-

cal values, provided that it is driven from 
a source impedance small compared with 
resistor R1 (if not, reduce R1 to keep it, 
plus the actual source impedance equal 
to 100k approx.). Also, the load con-
nected to the output (capacitator C2 and 
ground) should be at least 10k. 
Any high gain audio transistors will do. 

flIMICT 15V= 
ASSORTED components, resistors, 
capacitors, semiconductors. They need 
testing, some not used. Offers over £5. 
Leslie Creer, 12 Banbury Drive, West Tim-
perley, Altrincham, Cheshire WA1H 5DB. 
HOBBYIST clearing unused semiconduc-
tors, d.i.l.s, solder, I.e.d.s, displays. i.c. 
skts, any reasonable offers accepted. 
Send SAE Mr P. Morgan,98 Turberville 
Road, Mt. Pleasant, Porth, Rhondda, Mid 
Glam. Tel 0443 681886. 
WANTED Tandy TRS-80 pocket computer 
zip case. Reasonable price paid for 
reasonable condition. 061-973 3559. 
WANTED quench tube 200 joules 650V 
for flashgun or address of source of 
supply. James Strachan. Tel 0875 340150. 
GOLDRING G101 deck plinth, M55E cart 
£10, P&P £5.BSR McDonald MP60 cart. 
£5, P&P £2. BSR deck plus cart.£5, P&P £2. 
L. T. Hill, 29 Stead Lane, Bedlington, 
Northumberland. 
POCKET computer Casio PB110, printer, 
cassette interface, expansion module, 
tape recorder, software, manuals £150 
ono. Andrew Curtis, Tel 0734 730874. 
WANTED Babani's Walkie Talkie Projects 
BP186. Mohamed Lud, Nuclear Energy 
Unit, Bangi, 43000 Kajang, Selangor, Ma-
laysia. 

WANTED project for v.l.f, transmitter 
which appeared in Hobby Electronics or 
equivalent. M. J. McArdle, Bigash, Knock-
bridge, Dundalk, Ireland. 
WANTED Enterprise 64 hardware and 
software also any contacts. Ian Jones, 21 
dene Street, Pallion, Sunderland, Tyne 
and Wear SR4 6JB. 
WANTED supplier of electronic compo-
nents. Payment in Naira. Contact R. 
Cocker, PO Box 3532, Lagos, Nigeria. 
LEVELL broadband voltmeter type TN6B. 
transistor decade oscillator type TG66A 
offers. Will exchange for d/trace 'scope. 
Mr D. D. Rees, The Old Rectory, Thurl-
bear, Taunton, Somerset TA3 5BW. 
ONE Maplin's DMO2T as seen in catalo-
gue plus one TBA810S—both on p.c.b.s 
plus data only £25. Phone Paul on Deep-
cut (0752) 837496. 
WANTED Lernakit electronic lessons and 
manuals by BNRES, or loan of same, for 
nominal sum. James Gilmour, Nail, 
Swanns Cross, Co. Monaghan, Eire. Tel 
042-44944. 
FREE 250 1/2W 2% resistors. 50 valves 
plus 40 poly caps. Nagging wife forces 
clearout. Send £1 coin/PO to D. M. Evans, 
Pentre-Gwyn, Tyn-Y-Cefn, Corwen, 
Clwydd LL21 OER. 

EE CROSSWORD 7 

ANSWERS 

ACROSS 
1 and 17 PURITY MAGNET 
4 MATRIX 
9 ECCENTRICITY 

11 U SIGNAL 
12 WIEN 
13 OHMIC 
18 STAGGER 
20 IBA 
21 EPITAXIAL 
22 TIN 
23 D.C. 
26 DOT 

DOWN 
1 PRESET 
2 RECTIFICATION 
3 TENSION 
5 ASCII 
6 RETENTIVITY 
7 X.Y. 
8 GROUP 
10 V.L.F. 
14 HARTLY 
15 ASPECT 
16 GUARD 
17 see 1 
19 GRAIN 
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M[IMEO 
FM[ IN 
MUM 

The books listed have been 
selected as being of special 
interest to everyone 
involved in electronics and 
computing. They are sup-
plied by mail order direct to 
your door. Full ordering de-
tails are given on the last 
book page. 

PROJECT CONSTRUCTION 
HOW TO GET YOUR 
ELECTRONIC PROJECTS WORKING 
R. A. Penfold 
We have all built projects only to find that they did not 
work correctly, or at all, when first switched on. The aim 
of this book is to help the reader overcome just these 
problems by indicating how and where to start looking 
for many of the common faults that can occur when 
building up projects. 
96 pages Order code BP110 £2.50 

HOW TO DESIGN AND MAKE 
YOUR OWN P.C.B.s 
R. A. Penfold 
Deals with the simple methods of copying printed circuit 

board designs from magazines and books and covers all 
aspects of simple p.c.b. construction including photo-
graphic methods and designing your own p.c.b.s. 
80 pages Order code BP121 £1.95 

BEGINNER'S GUIDE TO BUILDING 
ELECTRONIC PROJECTS 
R. A. Penfold 
Shows the complete beginner how to tackle the practical 
side of electronics, so that he or she can confidently build 
the electronic projects that are regularly featured in 
magazines and books. Also includes examples in the 
form of simple projects. 
112 pages Order code No. 227 £1.95 

ELECTRONICS SIMPLIFIED 
—CRYSTAL SET CONSTRUCTION 
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E., 
F.B.I.M. 
Especially written for those who wish to participate in the 
intricacies of electronics more through practical con-
struction than by theoretical study. It is designed for all 
ages upwards from the day one can read intelligently and 
handle simple tools. 
80 pages Order Code BP92 £1.75 

50 CIRCUITS USING GERMANIUM 
SILICON AND ZENER DIODES 
R. N. Soar 
Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics, 
using one of the most simple and inexpensive of 
components—the diode. Includes the use of germanium 
and silicon signal diodes, silicon rectifier diodes and 
Zener diodes, etc. 
64 pages Order Code BP36 £1.50 

50 SIMPLE LED CIRCUITS 
R. N. Soar 
Contains 50 interesting and useful circuits and applica-
tions, covering many different branches of electronics, 
using one of the most inexpensive and freely available 
components—the light-emitting diode (LED). Also in-
cludes circuits for the 707 common anode display 
64 pages Order Code BP42 £1.95 
BOOK 2 50 more I.e.d. circuits Order code BP87 £1.35 
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COIL DESIGN AND CONSTRUCTION MANUAL 
B. B. Babani 
A complete book for the home constructor on "how to 
make" RF. IF, audio and power coils, chokes and 
transformers. Practically every possible type is dis-
cussed and calculations necessary are given and ex-
plained in detail. Although this book is now rather old, 
with the exception of torroids and pulse transformers 
little has changed in coil design since it was written. 
96 pages Order Code 160 £2.50 

CIRCUITS AND DESIGN 
MICRO INTERFACING CIRCUITS-BOOK 1 
MICRO INTERFACING CIRCUITS-BOOK 2 
R. A. Penfold 
Both books include practical circuits together with details 
of the circuit operation and useful background informa-
tion. Any special constructional points are covered but 
p.c.b. layouts and other detailed constructional informa-
tion are not included. 
Book 1 is mainly concerned with getting signals in and 

out of the computer;. Book 2 deals primarily with circuits 
for practical applications. • 
Book 1 112 pages Order code BP130 £2.25 
Book 2 112 pages Order code BP131 £2.75 

A MICROPROCESSOR PRIMER 
E. A. Parr, B.SC., C.Eng., M.I.E.E. 
Starts by designing a small computer which, because of 
its simplicity and logical structure, enables the language 
to be easily learnt and understood. The shortcomings are 
then discussed and the reader is shown how these can 
be overcome by changes and additions to the instruction 
set. In this way, such ideas as relative addressing, index 
registers, etc., are developed. 
96 pages Order code BP72 £1.75 

A PRACTICAL INTRODUCTION TO 
MICROPROCESSORS 
R. A. Penfold 
Provides an introduction which includes a very simple 
microprocessor circuit which can be constructed so that 
the reader can experiment and gain practical experience. 
96 pages Temporarily out of print 

To Use 
Op Amps 

, 

HOW TO USE OP-AMPS 
E. A. Parr 
This book has been written as a designer's guide 
covering many operational amplifiers, serving both as a 
source book of circuits and a reference book for design 
calculations. The approach has been made as non-
mathematical as possible. 
160 pages Order code BP88 £2.95 

PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 1 

PRACTICAL ELECTRONIC 
BUILDING BLOCKS-BOOK 2 

R. A. Penfold 
These books are designed to aid electronic enthusiasts 
Who like to ex..rei.,ivit with circuits and produce their 
own projects, ratter that simply following published 
project designs. 

BOOK 1 contains. Osciators—sinewave, triangular, 
sguarewave, sawtocidt, and ease waveform generators 
operating at audio frequencies_ Turners—simple mono-
stable circuits using the 555 and 7555 devices, etc. 
Miscellaneous—noise generators, rectifiers, compara-
tors and triggers, etc. 

BOOK 2 contains: &withers—low level discrete and 
op-amp circuits, voltage and buffer a-unifiers including 
d.c. types. Also low-noise audio and voltage controlled 
amplifiers. Filters--higli-pass. low-pass, 6. I 2. arid 24dB 
per octave types iviiscelLneor.c. power amplifiers, 
mixers, voltage and current regu:ors. etc_ 

BOOK 1 128 pages Order code BP 11 7 £1.95 
BOOK 2 112 pages Order code BP118 £1.95 

ELECTRONIC CIRCUITS HANDBOOK 
Michael Tooley BA 
This book aims to explode two popular misconceptions con-
cerning the design of electronic circuits: that only those with 
many years of experience should undertake circuit design 
and that the process relies on an urcierstanding of advanced 
mathematics. Provided one is not too ambitious. neither of 
these popularly held beliefs is true_ 

Specifically, this book aims to provide the reader with a 
unique collection of practical working circuits together with 
supporting information so that circuits can be produced in 
the shortest possible time and without nurse to theor-
etical texts. 

Furthermore, information has been included so that the 
circuits can readily be modified and extended by readers to 
meet their own individual needs. Related circuits have been 
grouped together and cross-referenced within the text (and 
also in the index) so that readers are aveare of which circuits 
can be readily connected together to form more complex 
systems. As far as possible, a common range of supply 
voltages, signal levels and impederv.es has been adopted. 
As a bonus, ten test gear proceeis have been included. 

These not only serve to illustrate the techniques described 
but also provide a range of test equipmentwhich is useful in 
its own right. 
277 pages Order code NE05 £14.95 
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HOW TO DESIGN ELECTRONIC 
PROJECTS 
R. A. Pent old 
The aim of this book is to help the reader to put together 
projects from standard circuit blocks with a minimum of 
trial and error. but without resorting to any advanced 
mathematics_ Hints on designing circuit blocks to meet 
your special requirements are also provided. 
128 pages Order code BP127 £2.25 

POPULAR ELECTRONIC CIRCUITS 
-BOOK 1 
POPULAR ELECTRONIC CIRCUITS 
-BOOK 2 
R. A. Penfold 
Each book provides a wide range of designs for elec-
tronic enthusiasts who are capable of producing working 
projects from just a circuit diagram without the aid of 
detailed construction information. Any special setting-up 
procedures are described. 
BOOK 1 160 pages Order code BP80 £1.95 
BOOK 2 160 pages Order code BP98 £2.25 
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ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
MODEL RAILWAYS 
KA. Pent°Id 
Home computers may easily be applied to the control of 
model railways and really quite sophisticated control, which 
needs only simple programming, is not too difficult to 
achieve. The main problem lies in interfacing the computer 
to the layout, but fortunately it is not too difficult or expens-
ive to build suitable interfaces, and this book shows you 
how. 
The projects consist of various types of controller, including 
a high quality pulse type, as well as circuits for train position 
sensing, signal and electric points control etc. The use of 
computers does not have to be restricted to massive layouts. 
Something as simple as an oval of track with a single siding 
can be given a new dimension by adding computer control 
and much fun can be had from these relatively simple set-
ups. 
88 pages Order code BPI F.° £2.95 

MODERN OPTO DEVICE PROJECTS 
R.A.Pentold 
In recent years, the range of opto devices available to the 
home constructor has expanded and changed radically. 
These devices now represent one of the more interesting 
areas of modern electronics for the hobbyist to experiment 
in, and many of these devices have useful practical applica-
tions as well. This book provides a number of practical 

designs which utilize a range of modern opto-electric 
devices, including such things as fibre optics, ultra bright 
I.e.d.s and passive IR detectors etc. 
While many of these designs are not in the "dead simple" 
category, they should be within the capabilities of anyone 
with a reasonable amount of experience in electronics con-
struction and some of the more simple designs are suitable 
for beginners. 
104 pages Order code BP194 £2.95 

ELECTRONIC CIRCUITS FOR THE COMPUTER CONTROL OF 
ROBOTS 
Robert Pent old 
Robots and robotics offer one of the most interesting areas 
for the electronics hobbyist to experiment in. Today the 
mechanical side of robots is not too difficult, as there are 
robotics kits and a wide range of mechanical components 
available. The micro controller is not too much of a problem 
either, since the software need not be terribly complex and 
many inexpensive home computers are well suited to the 
task. 
The main stumbling block for most would-be robot builders 
is the electronics to interface the computer to the motors, 
and the sensors which provide feedback from the robot to 
the computer. The purpose of this book is to explain and 
provide some relatively simple electronic circuits which 
bridge this gap. 
92 pages Order code BP179 £2.95 

 DATA AND REFERENCE 

ELECTRONICS TEACH-IN 
Michael Tooley BA and David Whitfield MA MSc 
CEng MIEE (published by Everyday Electronics) 
This value for money EE book provides a comprehensive 
background to modem electronics including test gear 
projects. A complete course in basic electronics; designed 
for the complete newcomer it will however also be of value 
to those with some previous experience of electronics. 
Wherever possible the course is related to "real life" 
working circuits and each part includes a set of detailed 
practical assignments. Includes details of eight items of 
related test gear giving full constructional information and 
diagrams for each one. They are: Safe Power Supply; 
Universal LCR Bridge; Diode/Transistor Tester; Audio 
Signal Tracer; Audio Signal Generator; RF Signal 
Generator; FET Voltmeter; Pulse Generator. An excellent 
companion for anyone interested in electronics and 
invaluable for those taking G.C.S.E. and BTEC electronics 
courses. 
104 pages (A4 size) Order code EE/T-I £1.95 

PRACTICAL ELECTRONICS 
CALCULATIONS AND FORMULAE 
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E., 
F.B.I.M. 
Bridges the gap between complicated technical theory, 
and "cut-and-tried- methods which may bring success 
in design but leave the experimenter unfulfilled. A strong 
practical bias—tedious and higher mathematics have 
been avoided where possible and many tables have been 
included. 
The book is divided into six basic sections: Units 

and Constants, Direct-current Circuits, Passive Compo-
nents, Alternating-current Circuits, Networks and Theo-
rems, Measurements. 
256 pages Order Code BP53 £2.95 

ESSENTIAL THEORY FOR THE 
ELECTRONICS HOBBYIST 
G. T. Rubaroe, T.Eng (C.E.I.), Assoc.I. E.R. E. 
The object of this book is to supply the hobbyist with a 
background knowledge tailored to meet his or her 
specific requirements and the author has brought to-
gether the relevant material and presented it in a readable 
manner with minimum recourse to mathematics. 
128 pages Order Code 228 £2.50 

MICROPROCESSING SYSTEMS AND CIRCUITS 
F. A. Wilson, C.G.I.A., C.Eng.; F.I.E.E., F.I.E.R.E., 
F.B.I.M. 
A truly comprehensive guide to the elements of micro-
processing systems which really starts at the beginning. 
Teaches the reader the essential fundamentals that are 
so important for a sound understanding of the subject. 
256 pages Order Code BP77 £2.95 
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ELECTRONIC HOBBYISTS HANDBOOK 
R.A. Penfold 
Provides an inexpensive single source of easily located 
information that the amateur electronics enthusiast is likely 
to need for the day-to-day pursuance of this fascinating 
hobby. Covers common component colour codes. Details 
the characteristics and pinouts of many popular 
semiconductor devices, including various types of logic 
ICs, operational amplifiers, transistors, FETs, unijunctions, 
diodes, rectifiers, SCRs, diacs, triacs, regulators and 
SMDs, etc. Illustrates many useful types of circuits, such 
as timers and oscillators, audio amplifiers and filters, as 
well as including a separate section on power supplies. 
Also contains a multitude of other useful data. 
88 pages Order code BP233 £4.95 

AUDIO 
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E., 
F.B.I.M. 
Analysis of the sound wave and an explanation of 
acoustical quantities prepare the way. These are fol-
lowed by a study of the mechanism of hearing and 
examination of the various sounds we hear. A look at 
room acoustics with a subsequent chapter on micro-
phones and loudspeakers then sets the scene for the 
main chapter on audio systems—amplifiers, oscillators, 
disc and magnetic recording and electronic music. 
320 pages Order Code BP111 £3.50 

HOW TO IDENTIFY UNMARKED ICs 
K. H. Recorr 
Shows the reader how, with just a test-meter, to go 
about recording the particular signature of an unmarked 
i.c. which should enable the i.c. to then be identified with 
reference to manufacturers' or other data. An i.c. 
signature is a specially plotted chart produced by mea-
suring the resistances between all terminal pairs of an i.c. 
Chart Order code BP101 £0.95 

RADIO AND ELECTRONIC COLOUR CODES AND 
DATA CHART 
B. B. Babani 
Although this chart was first published in 1971 it 
provides basic information on many colour codes in use 
throughout the world, for most radio and electronic 
components. Includes resistors, capacitors, transfor-
mers, field coils, fuses, battery leads,.speakers, etc. It is 
particularly useful for finding the values of old 
components. 
Chart Order code BP7 £0.95 

CHART OF RADIO, ELECTRONIC, 
SEMICONDUCTOR AND LOGIC SYMBOLS 
M. H. Banani, B.Sc.(Eng.) 
Illustrates the common, and many of the not-so-com-
mon, radio, electronic, semiconductor and logic symbols 
that are used in books, magazines and instruction 
manuals, etc., in most countries throughout the world. 
Chart Order Code BP27 £0.95 

RECOMMENDED READING 

FOR INTRODUCING 
DIGITAL ELECTRONICS 

ELECTRONICS-A "MADE SIMPLE" BOOK 
G. H. Olsen 
This book provides excellent background reading for our 
Introducing Digital Electronics series and will be of interest 
to everyone studying electronics. The subject is simply ex-
plained and well illustrated and the book assumes only a 
very basic knowledge of electricity. 
330 pages Order code NE10 £i.e5 

PRACTICAL DIGITAL ELECTRONICS HANDBOOK 
Mike Tooley (Published in association with Everyday Elec-
tronics) 
The vast majority of modern electronic systems rely heavily 
on the application of digital electronics, and the Practical 
Digital Electronics Handbook aims to provide readers with 
a practically based introduction to this subject. The book 
will prove invaluable to anyone involved with the design, 
manufacture or servicing of digital circuitry, as well as to 
those wishing to update their knowledge of modern digital 
devices and techniques. Contents: Introduction to 
integrated circuits; basic logic gates; monostable and 
bistable devices; timers; microprocessors; memories; input 
and output devices; interfaces; microprocessor buses. 
Appendix 1: Data. Appendix 2: Digital test gear projects; 
tools and test equipment; regulated bench power supply; 
logic probe; logic pulser; versatile pulse generator; digital 
IC tester; current tracer; audio logic tracer; RS-232C 
breakout box; versatile digital counter/frequency meter. 
Appendix 3: The oscilloscope. Appendix 4: Suggested 
reading. Appendix 5: Further study. 
208 pages Order code PC100 £6.95 

tqrsIgirmet's Guide to 
rdlicroprocessers 

BEGINNERS GUIDE TO MICROPROCESSORS 
E.A. Parr 
An excellent grounding in microprocessors, this book is 
broadly relevent to the whole of our Introducing 
Microprocessors course. It is easy to read and well 
illustrated. 
224 pages Order code NE03 £4.95 

MICROELECTRONIC SYSTEMS 2 CHECKBOOK 
R. Veers 
The aim of this book is to provide a foundation in 
microcomputer hardware, software and interfacing 
techniques. Each topic is presented in a way that assumes 
only an elementary knowledge of microelectronic systems 
and logic functions. The book concentrates on 6502, Z80 
and 6800 microprocessors and contains 60 tested 
programs, 160 worked problems and 250 further problems. 
194 pages Order code NE04 £4.93 
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OSCILLOSCOPES: HOW TO USE THEM—HOW THEY WORK 
Ian Hickman 
Oscilloscopes are essential tools for checking circuit oper-
ation and diagnosing faults, and an enormous range of mod-
els is available. But which is the right 'scope for a particular 
application? Which features are essential, which not so 
important? What techniques will get the best out of the 
instru ment? 
Ian Hickman, experienced in both professional and hobbyist 
electronics, has revised this well-established book to help all 
oscilloscope users—and potential users. 
133 pages Order code NE09 £5.95 

.. 
PRACTICAL ELECTRONICS HANDBOOK 
Ian Sinclair 
Ian Sinclair has now revised this useful and carefully seine. 
ted collection of standard circuits, rules-of-thumb, and 
design data for professional engineers, students and 
enthusiasts involved in radio and electronics. Covering pass-
ive and active components, discrete component circuits 
(such as amplifiers, filters and oscillators) and linear and 
digital lies, the book includes many items which are not 
elsewhere available in a single handy volume. The operation 
and functions of typical circuits are described, while math-
ematics is limited to that necessary for deciding component 
values for any application. 
This revised edition contains more details on computers and 
microprocessors and has been brought up to date through-
out. 
199 pages Order Code NE06 £7.95 

BEGINNER'S GUIDE TO HI-FI 
Ian Sinclair 
The Beginner's Guide to Hi-Fi will appeal to the audio 
enthusiast, whether newly won over by advances in tech-
nology or well established and wondering whether to up-
date equipment. The book deals with the sound from its 
sources in the studio to its ultimate end in your ears, and 
shows what sound is, how it is recorded and how it is repro-
duced. 
Every aspect of Hi-Fi, from pickup cartridges to loudspeak-
ers, has been covered, and the emphasis has been on ex-
plaining design aims. Cassette systems have been given 
considerable prominence, including the more modern Dolby 
C and dbx noise reduction systems. The CD record has been 
covered in detail so that you can find out just why this 
system of sound reproduction is so superior. 
194 pages Order Code NE07 £4.95 

ELECTRONICS-BUILD AND LEARN 
R. A. Penfold 
The first chapter gives full constructional details of a circuit 
demonstrator unit that is used in subsequent chapters to 
introduce common electronic components—resistors, capaci-
tors, transformers, diodes, transistors, thyristors, fets and op 
amps. Later chapters go on to describe how these compo-
nents are built up into useful circuits, oscillators, multivibra-
tors, bistables and logic circuits. 
At every stage in the book there are practical tests a d 

experiments that you can carry out on the demonstrator unit 
to investigate the points described and to help you under-
stand the principles involved. You will soon be able to go on 
to more complex circuits and tackle fault finding logically in 
other circuits you build. 
120 pages Order Code PC103 £5.95 

COMMUNICATION 
F. A. Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E., 
F.B.I.M. 
A look at the electronic fundamentals over the whole of 
the communication scene. This book aims to teach the 
important elements of each branch of the subject in a 
style as interesting and practical as possible. While not 
getting involved in the more complicated theory and 
mathematics, most of the modern transmission system 
techniques are examined including line, microwave, 
submarine, satellite and digital multiplex systems, radio 
and telegraphy. To assist in understanding these more 
thoroughly, chapters on signal processing, the electro-
magnetic wave, networks and transmissions assess-
ment are included, finally a short chapter on optical 
transmission. 
256 pages Order Code BP89 £2.95 

GETTING TFIE MOST FROM YOUR MULTIMETER 
R.A. Penf old 
This book is primarily aimed at beginners and those of 
limited experience of electronics. Chapter 1 covers the bas-
ics of analogue and digital multimeters, discussing the rela-
tive merits and the limitations of the two types. In Chapter 2 
various methods of component checking are described, in-
cluding tests for transistors, thyristors, resisto rs, capac itors 
and diodes. Circuit testing is covered in Chapter 3, w ith 
subjects such as voltage, current and continuity checks 
being discussed. 
In the main little or no previous knowledge or experience is 
assumed. Using these simple component and circuit testing 
techniques the reader should be able to confidently tackle 
servicing of most electronic projects. 
96 pages Order code BP239 £2.95 

PRACTICAL MIDI HANDBOOK 
R.A. Penfold 
The Musical Instrument Digital Interface (MIDI) is sur-
rounded by a great deal of misunderstanding, and many of 
the user manuals that accompany MIDI equipment are quite 
incomprehensible to the reader. 
The Practical MIDI Handbook is aimed primarily at 
musicians, enthusiasts and technicians who want to exploit 
the vast capabilities of MIDI, but who have no previous 
knowledge of electronics or computing. The majority of the 
book is devoted to an explanation of what MIDI can do and 
how to exploit it to the full, with practical advice on connec-
ting up a MIDI system and getting it to work, as well as 
deciphering the technical information in those equipment 
manuals. 
128 pages Order code PC101 £5.95 

INTRODUCTION TO DIGITAL AUDIO 
Ian Sinclair 
Digital recording methods have existed for many years and 
have become familiar to the professional recording engin-
eer, but the compact disc (CD) was the first device to bring 
digital audio methods into the home. The next step is the 
appearance of digital audio tape (DAT) equipment. 
All this development has involved methods and circuits that 
are totally alien to the technician or keen amateur who has 
previously worked with audio circuits. The principles and 
practices of digital audio owe little or nothing to the tradi-
tional linear circuits of the past, and are much more compre-
hensible to today's computer engineer than the older 
generation of audio engineers. 
This book is intended to bridge the gap of understanding for 
the technician and enthusiast. The principles and methods 
are explained, but the mathematical background and theory 
is avoided, other than to state the end product 
128 pages Order code PC102 £5.95 

INTERNATIONAL TRANSISTOR 
EQUIVALENTS GUIDE 
A. Michaels 
Helps the reader to find possible substitutes for a popular 
selection of European, American and Japanese transis-
tors. Also shows material type, polarity, manufacturer 
and use. 
320 pages Order code BP85 £2.95 
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TRANSISTOR RADIO FAULT-FINDING CHART 
C. E. Miller 
Used properly, should enable the reader to trace most 
common faults reasonably quickly. Across tise top of the 
chart will be found four rectangles coa,y brief 
description of these faults, vis—sound weak but undis-
torted, set dead, sound low or distorted and back,eound 
noises. One then selects the most appropnate of these 
and following the arrows, carries out the suor...s:ed 
checks in sequence until the fault is cleared. 
Chart Order code BP70 £0.95 

DIGITAL IC EQUIVALENTS 
AND PIN CONNECTIONS 
A. Michaels 
Shows equivalents and pin connections of a popular 
selection of European, American and Japanese -e.5gr.al 
i.cs. Also includes details of packaging, familub. func-
tions, manufacturer and country of origin. 
256 pages Order code BP 140 £4.95 

LINEAR IC EQUIVALENTS 
AND PIN CONNECTIONS 
A. Michaels 
Shows equivalents and pin connections of a popular 
selection of European, American and Japanese blear 
its. Also includes details of functions, marx..-̀acturer 
and country of origin. 
320 pages Order code BP141 £4.95 

INTERNATIONAL DIODE 
EQUIVALENTS GUIDE 
A. Michaels 
Designed to help the user in finding possible 
for a large selection of the many different types edeeé.,...s 
that are available. Besides simple rectifer   ais-0 
included are Zoner diodes, 1.e.d.s, diacs, trwcs. Cry's-
tors, OCIs, photo and display diodes. 
144 pages Order code BP 1 08 £2.25 

NEWNES ELECTRONICS 
POCKET BOOK 
E. A. Parr 
Newnes Electronics Pocket Book has been in print for 
over twenty years and has covered the deveboomeqt of 
electronics from valve to semiconductor technology and 
from transistors to LSI integrated ca-cues ano nicro-
processors. To keep up to date with the rapidy   
world of electronics, continuous revision has been 
necessary. This new Fifth Edition takes excia,rof rernt 
changes and includes material suggested by readers of 
previous editions. New descriptions of op_arnp. ar.,.ofica-
tions and the design of digital circuits have been added, 
along with a totally new chapter on copcno, plus 
other revisions throughout. 
315 pages (hard cover) Order Code NE02 £8.95 
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AN INTRODUCTION TO RADIO DXING 
R. A. Penfold 
Anyone can switch on a short wave receiver and play 
with the controls until they pick up something, but to find 
a particular station, country or type of broadcast and to 
receive it as clearly as possible requires a little more skill 
and knowledge. The object of this book is to help the 
reader to do just that, which in essence is the fascinating 
hobby of radio DXing. 
112 pages Order code BP91 £1.95 

INTERNATIONAL RADIO STA-DONS GUIDE 
P. Shore 
Provides the casual listener, amateur radio OXer and the 
professional radio monitor with an essential reference work 
designed to guide him or her around the ever more complex 
radio bands. This new edition has been completely revised 
and rewritten and incorporates much more information 
which is divided into the following sections: 
Listening to Short Wave Radio; ITU Country Codes; World-
wide Short Wave Radio Stations; European, Middle East and 
North African Long Wave Radio Stations; European, Near 
East and North African Medium Wave Radio Stations; Cana-
dian Medium Wave Radio Stations; USA Medium Wave 
Radio Stations; Broadcasts in English; Programmes for 
DXers and Short Wave Listeners; UK FM Radio Stations; 
Time differences from GMT; Abbreviations; Wavelength/F-
requency Conversion. 
320 pages Order code BP255 £4.95 

BEGINNER'S GUIDE TO AMATEUR RADIO 
F.G. Rayer Second edition revised by Gordon King G4VFV. 
Whether you are new to radio, or have become interested by 
way of CB, it is hoped that this book, will further whet your 
appetite and put you in good stead for passing the Radio 
Amateur's Examination and becoming a licensed radio ama-
teur. 
188 pages Temporarily out of print 

AN INTRODUCTION TO SATELUTE TELEVISION 
EA. Wilson 
As a definitive introduction to the subject this book is pre-
sented on two levels. For the absolute beginner or anyone 
thinking about purchasing or hiring a satellite TV system, the 
story is told as simply as such a complex one can be in the 
main text. 
For the professional engineer, electronics enthusiast, stu-
dent or others with technical backgrounds, there are numer-
ous appendices backing up the main text with additional 
technical and scientific detail formulae, calculations, tables 
etc. 
There is also plenty for the DIY enthusiast with practical 
advice on choosing and installing the most problematic part 
of the system-the dish antenna. 
104 pages Order code BP 195 £5.95 

 COMPUTING  
GETTING THE MOST FROM YOUR PRINTER 
J. W. Penfold 
Details how to use all the features provided on most dot-
matrix printers from programs and popular word proces-
sor packages like Wordwise, Visawrite and Quill, etc. 
Shows exactly what must be typed in to achieve a given 
effect. 
96 pages Order Code BP181 £2.95 

A Z80 WORKSHOP MANUAL 
E. A. Parr, B.Sc., C.Eng., M.I.E.E. 
This book is intended for people who wish to progress 
beyond the stage of BASIC programming to topics such 
as machine code and assembly language programming, 
or need hardware details of a Z80 based computer. 
192 pages Order Code BP112 £3.50 

AN INTRODUCTION TO 68000 ASSEMBLY 
LANGUAGE 
R. A. & J. W. Penfold 
Obtain a vast increase in running speed by writing 
programs for 68000 based micros such as the Commo-
dore Amiga, Atari ST range or Apple Macintosh range 
etc., in assembly language. It is not as difficult as one 
might think and this book covers the fundamentals. 
112 pages Order code BP184 £2.15 

THE ART OF PROGRAMMING THE ZX 
SPECTRUM 
M. James, B.Sc., M.B.C.S. 
It is one thing to have learnt how to use all the 
Spectrum's commands and functions, but a very differ-
ent one to be able to combine them into programs that 
do exactly what you want them to. This is just what this 
book is all about—teaching you the art of effective 
programming with your Spectrum. 
144 pages Order code BP119 £2.50 

AN INTRODUCTION TO PROGRAMMING THE 
COMMODORE 16 & PLUS 4 
R. A. Penfold 
Helps you to learn to use and program these two 
Commodore machines with the minimum of difficulty by 
expanding and complementing the information supplied 
in the manufacturer's own manuals. 
128 pages Order code BP158 £2.50 

AN INTRODUCTION TO PROGRAMMING THE 
BBC MODEL B MICRO 
R. A. & J. W. Penfold 
Written for readers wanting to learn more about pro-
gramming and how to make best use of the incredibly 
powerful model B's versatile features. Most aspects of 
the BBC micro are covered, the omissions being where 
little could usefully be added to the information provided 
by the manufacturer's own manual. 
144 pages Order code BP139 £1.95 

THE PRE-BASIC BOOK 
F. A. Wilson, C.G.I.A., C.ENG., F.I.E.E., F.I.E.R.E., 
F.B.I.M. 

Another book on BASIC but with a difference. This one 
does not skip through the whole of the subject and 
thereby leave many would-be programmers floundering 
but instead concentrates on introducing the technique by 
looking in depth at the most frequently used and more 
easily understood computer instructions. For all new and 
potential micro users. 
192 pages Order code BP146 £2.95 

AN INTRODUCTION TO 
COMPUTER PERIPHERALS 
J. W. Penfold 
Covers such items as monitors, printers, disc drives, 
cassette recorders, modems, etc., explaining what they 
are, how to use them and the various types and 
standards. Helps you to make sure that the peripherals 
you buy will work with your computer. 
80 pages Order code BP170 £2.50 

COMPUTER TERMINOLOGY EXPLAINED 
I. D. Poole 
Explains a wide range of terms that form the computer 
jargon used by enthusiasts. Includes a reference guide to 
the more commonly used BASIC commands. 
96 pages Order code BP148 £1.95 

AN INTRODUCTION TO PROGRAMMING THE 
ACORN ELECTRON 
R. A. & J. W. Penfold 
Designed to help the reader learn more about program-
ming and to make best use of the Electron's many 
features. Adds considerably to the information already 
supplied in the manufacturer's own instruction manual. 
144 pages Order code BP142 £1.95 

AN INTRODUCTION TO PROGRAMMING THE 
ATARI 600/800 XL 
R. A. & J. W. Penfold 
Especially written to supplement the manufacturer's own 
handbook. The information supplied will help the reader 
to master BASIC programming and to make best use of 
the Atari's many powerful features. 
128 pages Order code BP143 £1.95 

AN INTRODUCTION TO PROGRAMMING THE 
AMSTRAD CPC 464 AND 664 
R. A. & J. W. Penfold 
The Amstrad CPC 464 or 664 running with Locomotive 
BASIC makes an extremely potent and versatile machine 
and this book is designed to help the reader get the most 
from this powerful combination. Written to complement 
rather than duplicate the information already given in the 
manufacturer's own manual. Also applicable to the CPC 
6128. 
144 pages Order Code BP153 £2.50 

AN INTRODUCTION TO PROGRAMMING THE 
SINCLAIR OL 
R. A. & J. W. Penfold 
Helps the reader to make best use of the fantastic Sinclair 
QL's almost unlimited range of features. Designed to 
complement the manufacturer's handbook. 
112 pages Order code BP150 £1.95 

AN INTRODUCTION TO Z80 MACHINE CODE 
R. A. & J. W. Penfold 
Takes the reader through the basics of microprocessors 
and machine code programming with no previous know-
ledge of these being assumed. The 280 is used in many 
popular home computers and simple programming ex-
amples are given for Z80-based machines including the 
Sinclair ZX-81 and Spectrum, Memotech and the Am-
strad CPC 464. Also applicable to the Amstrad CPC 664 
and 6128. 
144 pages Order code BP152 £2.75 

AN INTRODUCTION TO 6502 MACHINE CODE 
R. A. & J. W. Penfold 
No previous knowledge of microprocessors or machine 
code is assumed. Topics covered are: assembly lan-
guage and assemblers, the register set and memory, 
binary and hexadecimal numbering systems, addressing 
modes and the instruction set, and also mixing machine 
code with BASIC. Some simple programming examples 
are given for 6502-based home computers like the VIC-
20, ORIC-1/Atmos, Electron, BCC and also the Commo-
dore 64. 
112 pages Order code BP147 £2.50 

HOW TO GET YOUR COMPUTER PROGRAMS 
RUNNING 
J. W. Penfold 
Have you ever written your own programs only to find 
that they did not vvorkl Help is now at hand with this book 
which shows you how to go about looking for your 
errors, and helps you to avoid the common bugs and 
pitfalls of program writing. Applicable to all dialects of 
the BASIC language. 
144 pages Order code BP169 £2.50 

AN INTRODUCTION TO COMPUTER 
CCMMUNICATIONS 
R. A. Penfold 
Provides details of the various types of modem and their 
suitability for specific applications, plus details of con-
necting various computers to modems, and modems to 
the telephone system. Also information on common 
networking systems and RTTY. 
96 pages Order code BP177 £2.95 

THE PRE-COMPUTER BOOK 
F. A. Wilson 
Aimed at the absolute beginner with no knowledge of 
computing. An entirely non-technical discussion of com-
puter bits and pieces and programming. 
96 pages Order code BP115 £1.95 

NEWNES COMPUTER ENGINEER'S 
POCKETBOOK 
Michael Tooley 
An invaluable compendium of facts, figures, circuits and 
data, indispensable to the designer, student, service 
engineer and all those interested in computer and 
microcomputer systems. It will appeal equally to the 
hardware or software specialist and to the new band of 
"software engineers-. This first edition covers a vast 
range of subjects at a practical level, with the necessary 
explanatory text. The data is presented in a succinct and 
rapidly accessible form so that the book can become part 
of an everyday toolkit. 
205 pages (hard cover) Order code NE01 p8.95 

DIRECT BOOK 
SERVICE 

(A Division of Wimborne Publishing Ltd.) 

TO ORDER 
Please state the 
order code clearly, 

and 
add the required 
postage to the total 
order. 

Add 75p to your total order 
for postage (overseas readers 
add £1.50, surface mail post-
age) and send a PO, cheque or 
international money order (£ 
sterling only) made payable to 
Direct Book Service (quoting 
the order code and quantities 
required) to DIRECT BOOK 
SERVICE, 33 GRAVEL HILL, 
MERLEY, WIMBORNE, DOR-
SET, BH21 1RW (mail order 
only). 
Although books are nor-

mally sent within seven days 
of receipt of your order, please 
allow a maximum of 28 days 
for delivery. Overseas readers 
allow extra time for surface 
mail post. 

Please check price and availability 
before ordering from old lists. 

Note—our postage charge 
is the same for one book or 

one hundred books! 
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PC C E 
Printed circuit boards for certain constructional projects (up to two years old) 
are available from the PCB Service, see list. These are fabricated in glass 
fibre, and are fully drilled and roller tinned. All prices include VAT and 
postage and packing. Add £1 per board for overseas airmail. Remittances 
should be sent to: The PCB Service, Everyday Electronics Editorial Offices, 6 
Church Street, Wimborne, Dorset BH21 1JH. Cheques should be crossed and 
made payable to Everyday Electronics (Payment in £ sterling only.) 

Readers are advised to check with prices appearing in the current 
issue before ordering. 

NOTE: Boards for older projects-not listed here-can often be obtained from 
Magenta Electronics, 135 Hunter St., Burton-on-Trent, Staffs DE14 2ST. Tel: 
0283 65435 or Lake Electronics, 7 Middleton Close, Nuthall, Nottingham 
NG16 18X. Tel: 0602382509. 

NOTE: please allow 28 days for delivery. We can only supply boards 
listed in the latest issue. Boards can only be supplied by mail order 
and on a payment with order basis. 

PROJECT TITLE Order Code Cost 

Car Timer - SEPT '86 - 538 £2,53 
Freezer Failure Alarm 534 £2.38 
Infra Red Beam Alarm (Trans) 536 £4.16 
Infra Red Beam Alarm (Rec) 537 £4.16 
Scratch Blanker 539 £6.80 

- OCT '86 - 
10W Audio Amp (Power Amp) 543 £3.23 

(Pre-Amp) £4.78 Pair 544 £3.97 
Light Rider-Lapel Badge 540 & 541 £2.97 

-Disco Lights 542 £5.12 
-Chaser Light 546 £4.04 

Modem Tone Decoder - NOV '86 - 547 £3.46 
200MHz Digital Frequency Meter 548 £5.14 

- DEC '86 - 
Dual Reading Thermometer 549 £7.34 
Automatic Car Alarm 550 £2.93 
BBC 16K Sideways RAM 551 £2.97 

(Software Cassette) 551S £3.88 

Random Light Unit - JAN '87 - 552 £5.88 

Car Voltage Monitor - FEB '87 - 553 £2.48 
Mini Amp 554 & 555 £5.68 
Video Guard 556 £3.80 
Spectrum I/O 557 £4.35 
Spectrum Speech Synthesiser 558 £4.86 

- MAR - '87 
Computer Buffer/Interface 560 £3.32 
Infra Red Alarm : Sensor Head 561 £4.19 

PSU/Relay Driver 562 £4.50 

Alarm Thermometer - APR '87 - 559 £2.60 
Experimental Speech Recognition 563 £4.75 
Bulb Life Extender 564 £2.48 

Fridge Alarm - MAY'87 - 565 £2.40 
EE Equaliser-loniser 566 £4.10 

Mini Disco Light - JUNE '87 - 567 £2.93 
Visual Guitar/Instrument Tuner 568 £3.97 

Ferrnostat - JULY '87 - 569 £3.34 
EE Buccaneer Metal Detector 570 £4.10 
Monornix 571 £4.75 

-AUG '87 - 
Super Sound Adaptor Main Board 572 £4.21 

PSU Board 573 £3.32 
Simple Shortwave Radio, Tuner 575 £3.15 

Amplifier 576 £2.84 

Noise Gate - SEPT '87 - 577 £4.41 
Burst Fire Mains Controller 578 £3.31 
Electronic Analogue/Digital Multimeter 579 £6.40 

Transtest - OCT'87 - 580 £3.32 
Video Controller 581 £4.83 

Accented Metronome - NOV '87 - 
Acoustic Probe 
BBC Sideways RAM/ROM 

582 
584 
585 

£3.77 
£2.78 
£4,10 

Pseudo Echo Unit - DEC '87 - 
Dual Mains Light Flasher 
Twinkling Star 
Audio Sine Wave Generator 

586 
587 
588 
589 

£4.60 
£3.66 
£2.61 
£3.03 

Capacitance Meter - JAN '88 - 590 £4.10 
Bench Amplifier 591 £5.51 
Transistor Curve Tracer 592 £2.84 

- FEB '88 - 
Bench Power Supply Unit 593 £4.01 
Game Timer 583 £3.55 

Semiconductor Tester - MAR '88 - 594 £3.19 
SOS Alert 595 £2.78 
Guitar/Keyboard Envelope Shaper 596 £4.23 

Stereo Noise Gate - APR '88 - 597 £6.65 
Pipe & Cable Locator 598 £2.72 
Inductive Proximity Detector 574 £2.97 

- MAY '88 - 
Multi-Channel Remote Light Dimmer 

Transmitter . 599 £2.78 
Receiver 600 £3.07 

Door Sentinel 605 £2.60 
Function Generator-Main Board 606 £5.91 
Function Generator-Power Supply 607 £4.19 
Super Sound Effects Generator 608 £4.78 

- JUNE '88 - 
Multi-Channel Remote Light Dimmer 
Relay/Decoder 601 £4.86 
Dimmer Board 602 • £3.07 
Power Supply 603 £2.72 
Mother Board 604 £7.76 

Headlight Reminder 611 £2.78 

Video Wiper - JULY'88 - 612 £6.75 
Isolink 613 £4.21 

Tea Tune - AUG '88 - 609 £2.56 
Time Switch 614 £4.84 
Suntan Timer 610 £3.07 
Car Alarm 615 £3.12 

Doorbell Delay - SEPT '88 - 616 £3.55 
Breaking Glass Alarm 617 £4.27 
Amstrad PIO 618 £6.77 

- OCT '88 - 
Eprom Eraser 620 £4.07 

- NOV '88 - 
Doorbell Delay 616 £3,56 
Micro Alarm 621 £3.12 
Infra-Red Object Counter 
Transmitter 622 £4.61 
Receiver £9.28 if bought j. as a set 
Display 

623 
624 

£323 
£3.05 

• Seashell Sea Synthesiser 625 £4.84 

- - - - - - - - - - - - - - - 
I Please note that when ordering it is important to give project title a s well 
as order code. Please print name and address in Block Caps. Do not s-end 
any other correspondence with your order. 

EE PRINTED CIRCUIT BOARD SERVICE 
Please send me the following p.c.b.s. 

Make cheques/PO payable to: Everyday Electronics 
(payment in £ sterling only) 

Order Code Project Quantity Price 

I enclose cheque/PO for £ 

I Name  

I Address 

Please allow 28 days for delivery 
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HARDWARE & SOFTWARE 
CONSULTANT 

IL:t FOR POWER CONTROL 

P.C.101 A.C. POWER CONTROLLER 
1.5kW 
Full phase control mains plug and socket 
kit that uses the Plessey TDA 2086A LC. 
power controller ideal for universal 
motor control, heaters, lighting etc. 

£14.90 
P.C.102 A.C. POWER CONTROLLER 
750W 
Full kit that uses a 3 pin plug replacement 
module for phase control of mood light-
ing, heaters, universal motor control etc. 

£11.95 
M.P.C.01 A.C. SOLID STATE RELAY 1.5kW 
Full kit for simple on/off control of mains loads from a logic 
signal (microcomputer output port etc.) optically isolated for 
maximum safety. £9.80 
M.P.C.02 A.C. (phase control) S.S.R. 1.5kW 
Full kit for phase control of mains loads from the printer/output 
port of a micro computer as P.C.101 with additional p.c.b. circui-
try. £21.50 
• ALL KITS ARE AVAILABLE READY [MILT. PLEASE 

SEND S.A.E. FOR FURTHER DETAILS. 
• ALL KITS CONTAIN FULL IIVSTRUC17ONS AND 

CIRCUIT DIAGRAMS. 
• ALSO HIGH QUALITY P.C.B.'s AND COMPONENTS. 
• OFFICIAL SCHOOL AND COLLEGE ORDERS 

WELCOME. 
• PLEASE ADD £1.50 p-i-p AND 15% V.A.T. TO ORDER 

TOTAL. 
P.O. OR CHEQUES MADE PAYABLE TO:-

"MUTEX" 
2 ELVINGTON CLOSE, LOW GRANGE, 
BILLINGHANI, CLEVELAND TS23 3YS 

TELEPHONE (0642) 561181 (24 HOUR ANSWER SERVICE) 

HteUCIUL ©©NP©HnHY tilun 
SPECIAL OFFERS' SfeECIAL •0 FERS 

300 

555 TIMER (IC's) 

741 OP-AMPS 

LED's (5mm red or green) 

GENERAL PURPOSE 
TRANSISTORS (BC548, BC182 etc) 

BATTERY CLIPS (PP3) 

ASSORTED POTS & PRESETS 

ASSORTED CAPACITORS 
(Picofarads-2200uf) 

ELECTROLYTIC CAPACITORS 
(luf-2200uf)  

MIXED RESISTORS (6R2-9M1) 

MYSTERY PACK 

`10 CROCODILE CLIPS 
(5 red and 5 black)  

90db PIEZO SOUNDER 

ANY SIX PACKS FOR A FIVER ! 
ALL TWELVE FOR A' TENNER ! 

P.O. or Cheque to: NATIONAL COMPONENT CLUB, DEPT.EE, 
HIGHER ANSFORD, CASTLE CARY, SOMERSET BA7 7JG. 

Please add £1 P &P but do not add VAT. 

Zrst;, FREE CLUB MEMBERSHIP eYà 

MINIATURE 
PASSIVE 
INFRA-RED 
SENSOR RP33 
Detects Intrusion up to 
12 Metres Awa 

ONLY 
£23.95 
+ WC' 

Quantity discounts 
start at 3 uses 

Size: only 80x 60 x 40rnm. 
Wide 85° coverage. Switclt,,,ew 

detection indicator 
This advanced intrusion deter», 
operates by detecting the boey tee or 
an intruder moving within the Cee--ces 
field whilst ignoring ambient chances 
Easily installed in a room or Rath...ay, re 
unit provides reliable detection cé any 
intrusion. Operating from a 12/ 
and requiring only 1010.0. it it ides. Sot 
use with the CA 1382 or any equivaesi 
high quality control unit. Supplied wen 

lull instructions its performance cowça.es 
ith detectas costing more than twice the pn.a. 

INFRA-RED SYSTEM IR 1470 
Consists of a separate transm-eter 
á receiver, the system provides all 
Invisible modulated beam which 
when broken operates the istelein 
relay. For use with security 
systems, but also ideal for 
photographic purposes and 
industrial applications. 
Size: 80 x50 x35mm. 

Only £25.61 +vî 

DIGITAL ULTRASONIC DETECTOR US 5063 
This advanced module uses crystal control transmitter end digital egnai 
mowing to deb. movement at distances of up lo 200 or my, Wron 

builain timing and IN orderer oft. 
s. r kit& ford, wale range ol aeozoy 
r appleallOns. 

Only £13.95 car. 
_4. Suitable Meal encl.,. complete 

with necessary errounlang prates and 

miney £2 .95 ..ve 

LIGHTING CONTROLLER DP 3570 
This versatile module provides timed 
switching of loads up to 3A for pro-set-
times between 10 secs and 5 mino, the 
timed period being triggered by the 
opening or closing of an external 
loop or switch. The built-In 12V 
250mA power supply is available 
for operating external sensors. 
Suitable plastic enclosure 22.85+VAT 

Only £13.95 +VAT 

.ai0111.111.EleVirt)ISTALLING YOURSELF 

CPU 9000 SELF-CONTAINED 
ALARM SYSTEM 
Lmmedlate Security Without InStallatIon 

For Homes, Storerooms, Clubhouses, 
Caravans, etc. 

I Detects intruders up to 30ft. I Penetrating 103db Siren with 
auto reset I Compact size only 203 x180 x 78mm 12 Easily 
extended for coverage of additional rooms or large areas. 
This scetMg new System which 
contains a Passive Intra.Red Sensor, 
Control Unit arid Power Supply, 
sober...with a high output Siren all 
housed in the one compact steel case, 
p.c.& ea immediate protection of a 
chosen area without the need for 
obedy wiring and expensive 
in...Salon costs. Operating born a 

2•3V supply, provision has 
been evade to incorporate • re-
etargeable 12i battery which is 
caeacie c• operating the System for up 
be 10 days before te-charging 
becomes necessary, and which is 
conned out by the built-in charger. 
Khans protection of mom than one 
room e rKtuited, additional sensal 
may be wired to the main unit. An 
exernal siren unit may also be fitted to 
warn neighbours Supplied with 2 keys 
and full operating instructions, the unit 
is May guaranteed tor 12 months. 
knmecteia protection tor only: 

PrIced £67.72 +VAT 

RiSCOMP LiPliTED 
Dept. Poppy Road - 
Princes %borough, Bucks. 

he SecunetY  P 
HP17908 

ORDER BY MAIL 
P ONE 

Item b5 Appdfarrenl 
Mental Idon-Frr 
I-sc. • 

P&P U.K. Orders 
75p per order 
Export add 10% 
Tel: (08444)6326 
Fax: 06444 7102 

CA 1382 ADVANCED CONTROL UNIT that's 
simple to Install 

and operate. 

• Fully automatic Wren re-set, 
• Audible entry/exit warning. 
• Alarm sounded memory. " 
• 2 separate loop inputs +24hr 
cimuits. 

•aoitt.in electronic siren driver. 
• Easily installed, full instructions 
supplied. 

The latest control panel provides 
effective and reliable control tor an 
types of security installations. Its 
advanced circuitry checks the 
loop circuits every time it is 
switched on, preventing incorrect 

operation. Using a simple 'onlott' key switch, it is easily operated by 
all members of the family. In addition it provides 24hr personal attack 
protection. Hoteed in a steel case, it ia supplied with full operating 
matructions. 

Only £44.95 ,VAT eA.v..e.i. 

'111111111•11•1111111110"4 
CA 1250 LOW COST ALARM 
CONTROL MODULE 
This tried and tested control 
unit represents the finest value 
for money in control systems, 
providing the following features: 
• Built.in electronic siren drives 2 
loudspeakers • Provides exit and entrance delays 
together with fixed alarm time • Battery back-up with trickle 
charge facility • Operates with magnetic switches, pressure 
pads, ultrasonic or IR, units • Anti-tamper and panic facility • 
Stabilised output voltage • 2 operating modes full alarm anti 
tamper and and panic facility • Screw connections for ease of 
installation • Separate relay contracts fer external loads • Test 
loop facility. 

Price £19.95 +vcr 

Only £9.50 
+VAT 

HW 1250—ATTRACTIVE HOUSING 
plus HARDWARE FOR CA 1250 

An attractive steel case dsigned to house 
the Control Unit CA 1250 together with the 
appropriate LED indicators and key switch 
(available separately). 
Supplied with the necessary pillars, fixings, 
and punched front panel, the unit is given • 
professional appearance by the adhesive 
silk screened label. Size 200e180x70Ornm. 

POWER SUPPLY & MAINS 
SWITCHING UNIT PS 1265 

In addition to providing 12/ stabilised 
output of 700mA, this module slay be 
used to provide a switched 2404 output 

, fOr operating security lighting etc, when 
used lo congunction with the CA 1382, 

CA 1250, CPU 9000 aso 
Suitable plastic enclosure E235+VAT. 

pde.d at £12.95 +vAr. 
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by Mike TooleY BA 

A silk purse from a sow's 
ear? 

MR. A. J. HARPER has sent me a long and 
very entertaining account of his 

attempts to customise his Spectrum. Mr. 
Harper writes: 
After the rush of enthusiasm which followed 

the construction of the Z80-P10, Speech 
Synthesiser, and Joystick Interface in early 
1987, the configuration of my Spectrum 
rapidly became a mass of tangled wires and 
badly connected p.c. b. s which was a 
nightmare to modify and very vulnerable to 
damage by children who for some reason (per-
haps because THEY own most of the 
software) felt that they had at least equal claim 
on the machine. 

The general mess was also falling foul of the 
domestic authority who offered some rather 
radical solutions inconsistent with the normal 
treatment of computer equipment. 
Following the formation of a "Computer 

Users' Sub-committee", the following major 
shortcomings were identified: 

(a) Poor keyboard (the old rubber one with 
"sticky" down key action) 

(b) Insufficient sound output 
(c) Poor display (based on an outdated 

black and white TV) 
(d) Configuration of add-ons unacceptable 

(multiple p.c.b.s attached, some 
requiring hard-wiring) 

Solution 
The solution to points (a), (b), and (c) are 

simply "buy a keyboard kit, make an 
amplifier, and purchase a good colour TV" 
(take a deep breath and forget the overdraft!). 
Unfortunately, these solutions only serve to 
exacerbate the "spaghetti junction" problem. 
Mr. Harper's solution to this problem 

(which must surely be shared by a great num-
ber of Spectrum enthusiasts) is that of 
rebuilding the Spectrum into a larger 
enclosure (containing the tape recorder, 
power supply, audio "beep" amplifier, and 
Spectrum p.c.b. together with expansion 
"motherboard"). Mr. Harper continues: 

The configuration, both external and 
internal, of a typical industrial PC (e.g. an 
IBM-XT) has much to commend it. The two 
main features are a solid "box" on which a dis-
play is placed, and an internal hardware 

configuration which permits easy expansion 
by the addition of extra p.c. b.s to a 
motherboard. 

The nub of the problem is the motherboard. 
Here is an area in which Everyday Electronics 
could help. I could find no product designed 
specifically for the Spectrum. In fact this single 
obstacle nearly foundered the whole project. 
The most obvious connectors to use are the 
2x32-way DIN 41612 indirect edge connec-
tors (available from component suppliers). 
These will accomodate the 2 x28-way 
expansion bus of the Spectrum edge connector 
with a small spare capacity. However, 
standard Veroboard will not be suitable for 
use as a motherboard without an unwieldy 
amount of cuts and wiring. The task of a 
home-made p.c.b. was somewhat daunting; I 
can do the odd "through pin track" but with 32 
per connector times 6 connectors on the 
board—I know my limits! 

Amstrad Board! 
My solution involved using an Amstrad 

Motherboard (purchased from Maplin) which 
can accommodate six of the previously 
mentioned DIN connectors. However, there 
are still some problems. The board terminates 
in a 2x25-way p.c.b. edge and a matching 
2 X 25-way IDC socket at the other end to allow 
the board to be extended. Two of the 2x25-
way tracks are power rails and are connected 
to pairs of pins. This is also true of one pair of 
the 2 x32-way tracks which are not connected 
to the 2 x 25-way terminal connections. 
By suitably placing the standard 2 x28-way 

connector at the "tongue" edge of the board, 
the majority of the Spectrum connections may 
be made directly to the fingers of the tongue. 
By sacrificing the redundant negative power 
lines and transferring the OV and 5V 
connections to the 2X25-way power positions, 
the five missing positions to the left of the slot 
can be relocated. 
Fun though this was, a ready made board 

with a standard 2x28-way connector attached 
would, I am sure, appeal to readers. So, come 
on E.E., such a board could unscramble the 
backplane into a data bus, address bus, and 
control bus to aid the wiring of subsequent 
plug-in p.c.b.s. 

Colour Monitor 
Much to my surprise, the cheapest way to 

acquire a colour monitor is to buy a colour 

television with a composite video input. After 
some research, I bought the Philips 15CE1210 
14 inch colour TV with flatishscreen and sharp 
corners. This set has both composite video and 
RGB inputs. The composite video can either 
enter through the video input on the front or 
via the SCART socket at the rear. 

Initially, I connected a video cable to pins 
15B and I4B of the edge connector. The 
picture was of worse quality than through the 
Spectrum's modulator! A hard look at the 
Spectrum's p.c.b. indicates that the video 
signal runs a considerable distance round the 
p.c.b. totally unshielded accompanied by n-
MHz signals in profusion. This surely cannot 
be a good interference free environment for 
the video path? 

Fortunately, the video chip (the LM1889N) 
at the left of the Spectrum p.c.b., provides its 
composite video output in the form of a single 
wire which enters the modulator. It is not too 
difficult to attach the inner conductor of the 
co-ax to this point. The outer (earth) shielding 
can be connected close by (I used the earth on 
the modulator, though other positions are 
possible). The result, much to my relief, was a 
much improved picture. I subsequently 
compared the composite video and modulator 
pictures for several games. Incidentally, the 
Psion Chess programme provides a good test 
card as the pieces and board colour can be 
‘`user selected". 

Finally, I completely disconnected the 
modulator from the video input and its power 
supply. This further improved the picture 
quality. (The capacity of the modulator for 
mischief can perhaps best be illustrated by the 
fact that I can receive a fuzzy picture of the 
Sinclair copyright message even when there is 
no connection to the TV!). 

Audio 
The audio "beep" amplifier is based on the 

LM380N. Some care is needed with the layout 
and shielding of wires. At one point I had 
quite good reception of a French radio station. 
. . The power is taken from the Spectrum's 
raw 9V supply. A three way switch provides 
for LOADISAVEI LOUDSPEAKER. Pro-
vision is also made to switch off the 
loudspeaker since there are occasions when 
the whole house does not want to be deafened 
by crashing space invaders. 
"A silk purse from a sow's ear?" was the 

question posed in the title of this report. To a 

Fig. 1. General arrangement of the improved Spectrum "workstation". 
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wi, SIX 2%32-WAY 
SIN41612 
CONNECTORS 

considerable degree I believe that the project 
has succeeded though I might suggest that a 
Spectrum is really "a silk purse disguised as a 
sow's ear"; it is up to the owner to take off the 
disguise. Essentially it is Clive Sinclair's 
"small is beautiful" philosophy which is at 
fault. To some extent, this has been corrected 
on later machines which at least have a built-
in disk drive (but see last September's On 
Spec . . .) however, I don't think that the add-
on situation is catered for any better. It will still 
become a spaghetti junction which is 
unsuitable for use in the home environment. 

RIBBON 

10-WAY IOC 
FOR JOYSTICK 
tf\ 

20-WAY RIBBON CABLE 

20-WAY IOC HEADER PLUG 
FOR KEYBOARD 

I/ 
3 SPARE 

BUFFERS 

DECODE 

74L 2 

11 
FROM KEYBOARD 
SPARE SWITCH 

TA LA 365 

AO RD 10 RN GE 

DATA BUS 
0 0 -D4 

74 LA 246 

ENABLE 

5V 

POWER 
FOR 

KEYBOARD 
CHIPS 

ADDRESS 

BUS 
A8 -A15 

2%7 CONNECTOR {DIN 61612 TAP 

E169  

Fig. 3 (above). Details of suggested keyboard interface. 

Fig. 2 (left). Outline arrangement of motherboard (*=features to 
be added). 

Mr. Harper has raised many interesting 
points. I am well aware that a number of reg-
ular readers have adapted/rebuilt the basic 
Spectrum for their own use and wonder 
whether any would care to offer some details 
of their own trials and tribulations? 
Furthermore, if anyone else can offer a 
solution to the motherboard problem, I 
would be extremely grateful to hear from 
them. Subject to the response, I would be 
more than happy to suggest a compromise 
backplane arrangement and provide some 
p.c.b. artwork which represents the 

considered thinking of a number of Spectrum 
devotees. 

Next Month: we shall be tackling another 
On Spec Project in the form of a Simple 
EPROM Programmer. In the meantime, if 
you would like a copy of our "On Spec 
Update", please drop me a line enclosing a' 
large (250mmx300mm) adequately stamped 
addressed envelope. Mike Tooley, Depart-
ment of Technology, Brooklands Technical 
College, Heath Road, Weybridge, Surrey, 
KT13 8TT. 

*LEARN BY BU I 

PRO 
*BE CREATIVE*RAISE YO 

BURGLAR ALARM 
CONTROLLERS 

DETECTORS DETER DEUNOUENTS 

MULTIZONE CONTROL 
(PE) SET280 £22.77 
Two entry-zones, anti-tamper loop, personal attack. 
entry-exit timing, timed duration, automatic resetting. 
latching LED monitors. 

SINGLE ZONE CONTROL 
(PE) SET279 £9.32 
With timed duration control and latching LED monitor. 

Both units can be used with any standard detection 
devices, such as contact or magnetic switches, 
pressure pads, tremblers, ultrasonics, infrared etc, and 
will activate standard bells, strobes or sirens. 

CHIP TESTER (PE) SET258F £39.30 
Computer controlled logic and chip analyser 

CHORUS-FLANGER (PE) SET235 £59.99 
Mono-stereo. Superb dual-mode effects. 

CYBERVOX (EE) SET228 £44.76 
Amazing robot type voice unit, with ring-modulator and 
reverb. 

DISCO-LIGHTS (PE) SET245F £62.50 
3 chan sound to light, chasers, auto level. 

ECHO-REVERB (PE) SET218 £57.66 
Mono-stereo. 200ms echo, lengthy reverb, switchable 
muttitracking. 

LDING*ENJOY BY USING* 

JECT KITS 
UR SKILLS*GET KITTED!* 

EPROM PROGRAMMER 
(PE) SET277 
Computer controlled unit for 4K Eproms. 

EVENT COUNTER (PE) SET278 
4-digit display counting for any logic source. 

MICRO-CHAT (PE) SET276 
Computer controlled speech synthesiser. 

MICRO-SCOPE (PE) SET247 
Turns a computer into an oscilloscope. 

MICRO-TUNER (PE) SET257 £55.32 
Computer controlled, tuning aid and freq counter. 

MORSE DECODER (EE) SET269 £22.16 
Computer controlled morse code-decoder. 

POLYWHATSIT! (PE) SET252 £122.69 
Arnazing effects unit, echo, reverb, double tracking, phasing, 
flanging, looping, pitch change, REVERSE tracking! 8K 
memory. 

REVERE; (EE) SET232 £27.35 
Mono, with reverb to 4 secs, echo to 60ms. 

RING MODULATOR (PE) SET231 £45.58 
Fabulous effects generation, with ALC and VCO. 

STORMS! (PE) £29.50 each unit 
Raw nature under panel control! Wind & Rain SET250W. 
Thunder & Lightning SET250T. 

*COMPUTER KITS 
The software listing published with the computer kit projects 
are for use with C64, PET and BBC computers. 

MANY MORE KITS IN CATALOGUE 
KITS include PCBs and instructions. Further details in 
catalogue. PCBs also available separately. 

£25.25 

£31.50 

£64.50 

£44.50 

VOICE SCRAMBLER (PE) SET287 £42.22 
32 switchabie channels to keep your communications 
confidential. 

WEATHER CENTRE (PE) 
Keep the Met Office in check and monitor the wind speed 
and direction, rain, temperature, soil moisture and sunny 
days. 
Six detector circuits - KIT 275.1 £18.07 
Automatic metered control monitor circuit - KIT 275.2 £40.95 
Optional computer control circuit - KIT 275.3 £14.20 

ELECTRONIC BAROMETER 
(PE) SET285 £35.55 
Computer controlled unit for monitoring atmospheric 
pressure. 

GEIGER COUNTER (PE) SET264 £59.50 
A nuclear radiation detector for environmental and 
geological monitoring. With built in speaker, meter and digital 
output. This project was demonstrated on BBC TV. 

DUAL-BEAM 'SCOPE KIT 
DETAILS IN CATALOGUE 

Send rx4" SAE for detailed catalogue, and with ai ens:lures 
(overseas send £1.00 or 5 I.R.C.'s). Add 151 VAT. Add P&P - 
Sets over £50 add £2.50. Others add £1.50. Oversees P&P in 
cataiogue. Text photocopies - Geiger 284 £1.50, others 50p, 
OM 50p post or large SAE. Insurance 50p per £50. MAL ORDER, 
CWO, CHO, PO, ACCESS VISA. Telephone orders: Mon-Frl, gain 
- 6pm. 0888 37821. (Usual,/ answering machine). 

PHONOSONICS, DEPT EE8N, 8 FINUCANE DRIVE, ORPINGTON, KENT BR5 4ED. MAIL ORDER 
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ELTErRONICS 
CLASSIFIED 

Reach effectively and economically today's enthusiasts anxious to know of your products and services 
through our semi-display and classified pages. The prepaid rate for semi-display spaces is £8.00 (plus VAT) 
per single column centimetre (minimum 2.5 cm). The prepaid rate for classified advertisements is 30 pence 
(plus VAT) per word (minimum 12 words). 
All cheques, postal orders, etc., to be made payable to Everyday Electronics. VAT must be added. Advertise-
ments, together with remittance, should be sent to the Classified Advertisement Dept., Everyday Electron-
ics, 6 Church Street, Wim borne, Dorset BH21 1JH. Tel: (0202) 881749. 

Electronic Components 

WALTONS OF WOLVERHAMPTON 
Established since 1947 — offering a 
complete range — I.C.s, transformers, 
switches, pots, capacitors, resistors, kits, 
speakers, test equipment, books and lots, 
lots morel 
COME AND SEE US AT: MON-SAT 9-6.00 pm 
MA WORCESTER STREET, 
WOLVERHAMPTON TEL: 0902 22039 

'STROM:ICING DIGITAL 
ELECTRONICS 

The National Component Club can supply 
all the components required for the first 
six parts of this course (except battery) for 
just £12. 
You will also receive free membership 

details, plus a special introductory pack of 
components worth over £5. Postal order 
or cheque to National Components 
Club, Dept. EE, Higher Ansford, Castle 
Cary, Somerset BA7 7JG. 
Please add £1 p&p but do not add VAT. 

Miscellaneous 

CALIBRATION 

Need not cost a fortune. For a free qoute on your 
oscilloscope or frequency counter. Send type 

of instrument, Make and Model details to: 

DIGIT 
D.M.M. 

FROM £5.00 
(calibrator 
to 8S57501 

Tel: 0983 740845 

Calibration Division, 
Blueharrow Limited, 
Brookside Cottage, 
Main Road, 
Brighstone, I.O.W. 
PO» 4DJ 

TRANSMITTER CIRCUIT DIAGRAMS—me-

dium, shortwave, f.m., c.b. includes crystal con-
trolled. Minimum 17 circuits. Cheques £4.25. A. 
Davies, 33 Gwaelodygarth, Merthyr Tydfil, CF47 

8YU. 

VHF MICROTRANSMITTER KIT 
tuneable 88-115 MHz, 500 metre range, sensitive 
electret microphone, size 25mm x 20mm. SPECIAL 
OFFER complete kit ONLY £3.95 POST FREE. 
Access orders telephone 021-411 1821 (24 hrs). 

Cheques/P.O.s payable to: 
QUANTEK ELECTRONCS LTD 

(Dept EE). 45a Station Road, Northfield, Birmingham 631 31E 

REPAIR YOUR OWN 

HI-FI SPEAKERS 
send large stamped addressed envelope for 
catalogue of replacement drive units from 
stock to: 

RTVC LTD. 
21 High Street, Acton, London W3 ENG 

Tel: 01-992 8430 and 323 Edgware Road, London 
W2. Tel: 01-723 8432 

PRINTED CIRCUIT BOARDS made to own re-

quirements. For details send sae to Mr. B. M. 

Ansbro, 38 Poynings Drive, Hove, Sussex BN3 

8GR. 

In VIM IOW IOUPIflSIMPLY 
I to 24 volts up to 1/2 amp. 1 to 20 volts optai amp. Ito 16 volts 
up to 11/2 amps A.C. Fully stabilised. Twin panel meters for instant 
voltage and current readings. Overload protection. 
Fully variable. 
Operates 

Compact Unit, £36 \ir;dett 

from 
240V AC.  

+Poste 
size 905½ o 3m. 

RADIO COMPONENT SPECIAUSTS 

VISA 
337 WHITEHORSE ROAD, CROYDON , 

SURREY, U.K. Tel: 01-684 1665 ' 

List. Larga SAE. Delivery 7 days. Callers welcome. Closed Wednesday 

11S4 

D.I.Y. COMPUTER/WORK STATION from 
wood. Plans £2.75. Direct Data, 31 Shaftesbury 

Street, Fordingbridge, Hants SP6 1JF. 

PRINTER BUFFER P.C.B. £9.00 and EPROM 
£8.00 (E.E. Feb. '87). Abandoned project. K. Phe-

lan, 11 St. Lukes Road, Dundee. 

El TECHNICAL INFO SERVICES (EE) 
76 Church St.. Larkhall, Lanarkshire PAL911-IE 

Phone 0698-8145115 Mee-Fri, 0-5, 
any other time 0698-M3334, FOR FAST OuCTES 

WORLD'S LARGEST COLLECTION SERVICE MANUALS-Mom moicanene 
elsewhere. Prices range from only E4.50-large sao. any imicamm. et Ne-
gation or buy. 
WORLD'S SOLE Suppliers of TV & Video Repair manuals, etc Mon TYSID-eve., 
also such publishers as Heinemann, Newnes, TV Technic. Time «c„ Epee, 
published service sheet in stock, supplied full size. nut Ms 3 reces, Cre's 
any combination oso plus Lsae; any other single kern BSe. da tad Cad 
plea Circuit Sets for most Videorecorders onlyEi set (no sen Corr vedie. 

LSAF ler QUOTATIONS phis GIANT CATALOGUE -NEWSLETTERS - 
BMGAINS-FME in ....Udell. 

Comprehensive N Repair Manual £950. Complete Radio Service she Few. 
Course £9.50. Complete Repair & Service Manuals-Meng GV £o.w C7-e 
f17.00; Video LIMO. Complete Repair Data with circuit- Nano TV 
E12.50; Video f10.50. 
COO phis (SAE BRINGS THE ONLY COMPREHENSIVE SERVICE SITS 
& MANUALS, CATALOGUES phis FREE CHASSIS GUIDE nod fa NI CY 

VOUCHERS 

CIRCUIT DIAGRAMS 

Most Makes, Models, Types, Audio, Musk Systems. 
Colour, Mono Televisions, Amateur Radio. Test 

Equipment, Vintage etc. £3.50 plus LSAE_ 
State Make/Model/Type with order.. 

Full Workshop Manual prices on request Isith LSAE 

MAURITRON (EF.), 8 Cherry Tree Road. 
Chinnor, Oxfordshire OX9 

TURN YOUR SPECTRUM with an ADC into an 

oscilloscope for just £9.95. Timebase —104s. Pixel 

and triggering program supplied on tape_ R. 

Curtis, 45 Kingsway, Dunstable, Beds LW 411,E. 

MONEY FROM YOUR COMPUTER! s.a.e. for 

free details. Feedback Books, 6 Alma Terrace, 

Selby, North Yorkshire YO8 OJY. 

Kits 

NEW FEATURES! GTI CAR COMPUTER (EE 

JAN. '88). Now kpl, km, litres, kph or m.p.g., speed. 

fuel etc. £64.50 full kits only. Red displays (green 

£1.50 extra). MSE, 11 Church Green Road, 

Bletchky, Milton Keynes, U.K. TeL (24 his) e3C8 

641548. 

• umniummummumiummammunimmiummumummumummumumiunummumaimmul 
ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

• • Please insert the advertisement below in the next available issue of Everyday Electronics for  Insertions. I enclose Cheque/P.O. for III 
111  (Cheques and Postal Orders should be made payable to Everyday Electtrks) 

The advertisement must include an address, box number, or phone number as part of the paid wordage. Please 
• I remember to add 

u 

VAT. 

HEADING REQUIRED: 

11 NAME   

,ADDRESS   

11,  

immuniummulummumummummusumuummumummummiumusummumummal 

EVERYDAY ELECTRONICS 
Classified Advertisement Dept., 
6 Church Street, Wimborne, Dorset BH21 
Telephone (0202) 881749 
RATE: 30p per word, minimum 12 words. VAT MUST BE ADDED 
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ELECTRONICS TECHNICIAN 
FULL-TIME TRAINING 

(FULL TIME COURSES APPROVED BY THE BUSINESS & TECHNICIAN 
EDUCATION COUNCIL) 

2 YEAR 
BTEC National Diploma (ON D) 

ELECTRONIC Et 
COMMUNICATIONS ENGINEERING 

(Electronics, Computing, Television, Video, Testing Et Fault Diagnosis) 

1 YEAR 
BTEC National Certificate (ONC) 
ELECTRONIC ENGINEERING 

1- INFORMATION TECHNOLOGY 
(Electronics, Satellite TV, CD, Networks, Telecomms) 

2- ELECTRONIC EQUIPMENT SERVICING 
(Electronics, Television, Video Cassette Recorders, CCTV, Testing Er Fault Diagnosis) 

3-SOFTWARE ENGINEERING 
(Electronics, Assembler, BASIC, RASCAL, CAD CAM) 

4- COMPUTING TECHNOLOGY 
(Electronics, Computing Software/Hardware, Microelectronic Testing Methods) 

10 MONTHS 
BTEC Higher National Certificate (HNC) 

COMPUTING TECHNOLOGY Et ROBOTICS 
(Microprocessor Based Systems, Fault Diagnosis, ATE, Robotics) 

THESE COURSES INCLUDE A HIGH PERCENTAGE OF COLLEGE BASED 
PRACTICAL WORK TO ENHANCE FUTURE EMPLOYMENT PROSPECTS 

NO ADDITIONAL FEES FOR OVERSEAS STUDENTS 

SHORTENED COURSES OF FROM 3 TO 6 MONTHS CAN BE ARRANGED FOR 
APPLICANTS WITH PREVIOUS ELECTRONICS KNOWLEDGE 

O.N.C. 19th September 1988 
FULL PROSPECTUS FROM 

LONDON ELECTRONICS COLLEGE (Dept EE) 
20 PENYWERN ROAD, EARLS COURT, 
LONDON SW5 9SU. Tel: 01-373 8721. 

N-A -T 1 " 0 N A— I.-
COLLEGE OF 
TECHNOLOGY 

NCT Ltd. 

BE SUCCESSFUL 
WITH YOUR 

ELECTRONICS TRAINING 

From as little as £30.00 you can be on the road to success 
and you may qualify for a career development loan! Our 
services and facilities for training use Open Learning 
techniques which enable you to study at home. We 
supply all the necessary workbooks, PCB, audio tapes, 
meters and components that enable you to update your 
skills in your chosen subject. Each Open Learning 
course is based upon interesting practical student 
centred assignments, so oe successful and make a start. 
For more information on digital, analogue, fibre-optics, 
tutor service, career development loans, multiskill train-
ing and BTEC certification: 

Telephone (0296) 613067 or write to 
NCT Ltd 

Bicester Hall, 5 London Road 
Bicester, Oxon OX6 7BU 

GET INTO ELECTRON le 

PASS THOSE EXAMS (Gesox 

MAKE THAT PROJECT* 

GO FURTHER, DO BETTER* 

DESIGN AND BUILD WITH PRIDE 
*SAFE, NO SOLDERING, BATTERY POWERED. 
(Battery replacing power supply—price 10.00, P&P 1.00 

—Regulated-5 volts, 300mA— 

THE ELEMENTARY LEARNING PACKAGE 
2 BOOKS I> OVER 200 PARTS 
2 WALL CHARTS 

125+NEW COMPONENTS (5 CHIPS) PRICE 25.00 
1 RESISTOR COLOUR CODE CALCULATOR +P&P 5.00 

THE BEGINNER CONSTRUCTOR PACKAGE 
5 BOOKS le> OVER 400 PARTS 

350+NEW COMPONENTS (10 CHIPS) PRICE 55.00 
1 TEST METER +P&P 5.00 
1 RESISTOR COLOUR CODE CALCULATOR 

THE SCHOOLS AND PROJECT CONSTRUCTORS 
-PACKAGE 10 BOOKS 

1000+NEW COMPONENTS (25 CHIPS) OVER 1300 PARTS 
1 VERY HIGH QUALITY TEST METER PRICE 95.00 
1 RESISTOR COLOUR CODE CALCULATOR +P&P 10.00 

THE ADVANCED CONSTRUCTORS PACKAGE 
12 BOOKS 

2000+NEW COMPONENTS (50 ICs) OVER 2100 PARTS 
2 PROFESSIONAL TEST INSTRUMENTS PRICE 160.00 
20+HIGH QUALITY TOOLS (+SOLDERING IRON) +P&P 15.00 
1 REGULATED POWER SUPPLY 

THE COMPLETE CONSTRUCTORS PACKAGE 
15 BOOKS 

3000+NEW COMPONENTS (100 IC's) 
2 PROFESSIONAL TEST INSTRUMENTS 
20+HIGH QUALITY TOOLS (+SOLDERING IRON) 
1 REGULATED POWER SUPPLY 

OVER 3300 PARTS 
PRICE 260.00 
+P&P 20.00 

CONSTRUCTORS SOLDERING PACKAGE-TEMPERATURE CONTROLLED IRON, SOLDER, 6 SOLDERING TOOLS -PRICE 65.00, P&P 10.00 
PROFESSIONAL SOLDERING PACKAGE-PROFESSIONAL TEMPERATURE CONTROLLED IRON, ANTISTATIC MAT, 

) -PRICE 160.00, P&P 15.00 ---1/2 kg SOLDER, 10 PROFESSIONAL SOLDERING TOOLS 
CONSTRUCTORS TOOLS PACKAGE-OVER 50 HIGH QUALITY ELECTRONICS TOOLS -PRICE 55.00, P&P 10.00 
PROFESSIONAL TOOLS PACKAGE-OVER 100 PROFESSIONAL ELECTRONICS TOOLS -PRICE 160.00, P&P 15.00 

ELECTRONICS SUCCESS 
PO BOX 10 
ST. ANNES ON SEA 
LANCS FY8 1SA 

Everyday Electronics, November 1988 683 



MAKE YOUR INTERESTS PAY! 
More than 8 million students throughout the world have found it worth their while! An 
ICS home-Study course can help you get a better Job, make more money and have more 
fun out of life! ICS has over 93 years experience In home-study courses and Is the largest 
correspondence school In the world. You learn at your own pace, when and where you 
want under the guidance of expert 'personal' tutors. Find out how we can help YOU. 
Post or phone today for your FREE INFORMATION PACK on the course of your choice. 

Ik(tl..Ick one box only!) 

Electronics n 
`-' 

Radio, Audio 
and IV Servicing D 

Basic Electronic 
Engineering (city & Guilds) D 

Radio Amateur Licence 
Exam (City & Guilds) D 

Electrical Engineering D Car Mechanics D 
Electrical Contracting/ 
Installation D 

Computer 
Programming D 

GCE over 40 '0' and 'A' level subjects D 
Name 

Addrese 
International Correspondence Schools, Dept. ECSA9, 312/314 Nigh St., 
Sutton, Surrey SM1 1PR. Tel: 01 643 9568 or 041 221 2926 (24 hrs) 

ADVERTISERS INDEX 
ADVANCED CIRCUITS   671 MAGENTA ELECTRONICS ... 626 

BARRIE ELECTRONICS   657 MAPLIN ELECTRONICS Cover (iv) 

BENCHMARK BOOK COMPANY MARCO TRADING   625 

 71 . MUTEX   679 

BICC-VERO ELECTRONICS... 649 NATIONAL COL. TECH.   683 

BI-PAK   624 NATIONAL COMPONENT CLUB 

BK ELECTRONICS   Cover (iii)  79 

BULL,J. N.   Cover (ii) OMEGA ELECTRONICS   684 

CIRKIT DISTRIBUTION   657 OMNI ELECTRONICS   671 

C SCOPE INTERNATIONAL ..624 PHONOSONICS   681 

ELECTRONICS SUCCESS ... 683 RACKZ PRODUCTS  671 

ELTRAC ELECTRONICS   661 RISCOMP   679 

EVERETT WORKSHOP ACCESS. 

 24 

GREENWELD ELECTRONICS  622 
HART ELECTRONIC KITS ... 634 

ICS  684 
JAYTEE ELEC. SERVICES   622 

LIGHT SOLDERING DEVELOP-

MENTS   671 

LONDON ELECTRONICS COLLEGE 

  683 

SPECIALIST SEMICONDUCTORS 

 67 

STEWART OF READING  657 

STAN WILLETTS   661 

SUMA DESIGNS   661 

TANDY   639 

TK ELECTRONICS   628 
TUTORKIT PRODUCTS   684 
ZENITH ELECTRONICS   624 

TUTORKIT MICROELECTRONICS TUTORS 
OP AMP TUTOR OT1 
A versatile teaching aid for Operational Amplifier 
fundamentals. Includes socketed 741, Mode Control 
Switch, Two Potentiometers and close tolerance 
components. Will solve simple Differential Equations 
and generate waveforms etc. 

Op Amp Tutor OT1 (Kit) LZ I . Utl plus vat 
TUTORKIT PRODUCTS 
(Div. of Limrose Electronics Ltd.), 
Llay Industrial Estate, Wrexham, 
Clwyd, LL12 OTU, UK 
Tel: 097 883 2285 

252A HIGH STREET, HARLESDEN, LONDON NW10 4TD 

TEL: 01=965 5748 

TELEX: 265871 MONREF G Quoting 72: IVÏAG3i197 

o NI E C A 

OE 
40000 SERIES 

CMOS 
4001 0.01 
4002 0.09 
4006 0.21 
4007 0.09 
4008 521 
4009 0,12 
4010 012 
4012 0.09 
4014 021 
4015 021 
4016 0.13 
4018 020 
4019 0.16 
4020 0.22 
4021 021 
4022 022 
4023 0.09 
4024 0.17 
4025 0.09 
4027 0.12 
4028 018 
4029 9.22 
4030 0.09 
4032 0.40 
4035 0.32 
4038 0.41 
4040 0_22 
4041 025 
4042 009 
4043 0.23 
4044 023 
4045 0.59 
4047 0.29 
4049 013 
4050 013 
4051 0.23 
4052 0.23 
4053 0.23 
4054 0.38 
4055 0.28 
4056 040 
4060 024 
4063 0.33 
4066 014 
4067 0.68 

4068 
4069 
4070 
4072 
4073 
4075 
4076 
4077 
4078 
4085 
4089 
4094 
41195 
4096 
4098 
4099 
40101 
40102 
40103 
40104 
40105 
40106 
40107 
40108 
40109 
40110 
40114 
40147 
4502 
4503 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4517 
4518 
4520 
4526 
4528 
4532 
4538 
4539 
4543 
4555 
4556 

0.09 
0.09 
0.09 
0_09 
0.09 
0.09 
0.27 
0.22 
0.09 
0.18 
040 
036 
0.37 
0.37 
023 
0.35 
0.29 
0.54 
069 
0.42 
054 
0.19 
028 
0.98 
0.48 
0.62 
1.49 
0.49 
0.24 
018 
0.15 
0.22 
0.33 
0.25 
0.44 
0.45 
0.25 
0.68 
0.25 
0.25 
0.25 
0.22 
0.34 
0.29 
027 
029 
0.22 
024 

4572 026 
4584 0.25 
4585 0.30 

7 HC CMOS 
SERIES 

74HCOO 0.11 
74HCO2 012 
74HCO3 
04H C04 
74HCUO4 
74HC118 
74HC10 
74HC11 
74H C14 
74H C20 
74H C21 
14H C32 
14H C42 
7414C51 
7494074 
741-1C75 
74H C85 
7481226 
74HC75 
74HC76 
748C77 
74H C107 
74HC109 
74H C112 
74HC113 
74H CI23 
74HC125 
74H CI32 
74HC138 
74HC139 
74H C148 
7462251 
74H C153 
74H C154 
74H CI57 
74HCI58 
74HC160 
74HC161 
74HC162 
74HC163 
74H C173 
7481 C174 

0.13 
0.11 
0.11 
0.11 
0.11 
0.11 
0.15 
0.11 
0.11 
0.11 
025 
011 
015 
0.20 
0.25 
0.16 
0.20 
0.19 
0.20 
0.20 
0.19 
0.21 
0.20 
0.23 
0.21 
0.24 
0.19 
0.29 
0.23 
0.23 
0.23 
0.56 
0.31 
0.23 
0.28 
0.28 
0.28 
0.28 
0.27 
0.27 

SPECIAL STOCK CLEARANCE SALE 
74HC175 
74HC192 
74H C193 
74H C194 
74H C195 
74H C240 
74HC241 
74HC242 
74HC243 
74HC244 
74HC245 
74HC251 
74HC253 
74HC257 
74HC259 
74HC266 
74H C365 
74H C367 
74HC368 
74HC373 
74H C390 
74H C393 
74H C573 
74H C574 
74H C640 
74H C688 

0.27 
030 
0.28 
0.34 
0.34 
0.38 
0.39 
0.39 
0.39 
0.39 
0.45 
0.24 
0.30 
0.22 
0.44 
0.19 
0.28 
0.21 
0.21 
038 
0.38 
0.32 
0.44 
0.68 
0.54 
0.37 

74HCT CMOS 
SERIES 

74HCTOO 0,12 
74HCTO2 0.20 
74HCTO4 0.12 
74HCTO8 0.12 
74HCT10 
74HCTI1 
74HCT20 
74HC721 
74HCT27 
74HCT32 
74HC754 
74HC774 
74H C775 
74H C785 
74H C486 
74HC7123 
74HCT132 

0.15 
0.14 
0.21 
015 
021 
014 
0.50 
023 
028 
0.43 
0.26 
0.37 
040 

74HC7138 
74HC7139 
74HC7147 
74HC7151 
74H C4153 
74HC7157 
74HCT158 
74HC7161 
74HC7163 
74HCT164 
74H C7165 
74HC7175 
74HC7190 
74/4C7240 
74H C7241 
74HCT242 
74HCT243 
74HCT244 
74HC7245 
74HCT257 
74HCT273 
74H C7367 
74HCT373 
74HC7374 
74HCT390 
74HC7393 
74HCT533 
74HC7541 
74H C7640 

0_33 
0.32 
1131 
0.35 
0.36 
0.32 
0.26 
0.42 
cos 
0.35 
0.41 
0.30 
0.34 
0.37 
0_39 
0.37 
0.39 
0.37 
0.65 
023 
040 
0.25 
0,59 
0.38 
0.45 
0,39 
0.43 
0.44 
OBI 

74LS TTL SERIES 
741500 
741.101 
741S02 
74LS11 
74LSO5 
741S08 
74LSO9 
741S20 
741S21 
741530 
741S32 
741051 
741055 
741073 
741.583 

0.09 
009 
009 
0.15 
0.09 
0.09 
0.09 
0.09 
009 
0.09 
009 
0.09 
0.09 
0_18 
0.46 

741082 0.26 
7410187 
7415109 
741S113 
1410114 
7410123 
741.0125 
7410132 
7410138 
7410139 
7410148 
7411151 
741.0152 
74111E4 
741_0168 
7410193 
0410196 
7411243 
7410279 
741.0367 
7410368 
0411313 
7410374 

0.18 
043 
0.19 
043 
0.25 
0_20 
024 
0_19 
0.32 
0.39 
0.22 
028 
0.24 
0.54 
024 
033 
0.34 
0.09 
0.16 
0.18 
0.33 
6.38 

TAICOM LOW 
PROFILE IC SOCK-

ETS 
8 PIN 06TS 0.02 

14 PIN SKTS 063 
15 PIN SKIS 0.03 
24 PIN SKIS 0.07 
28 PIN SKTS 008 
40 PIN SKTS 0.11 

RECTIFIER 
DIODES 

114007 0.01 
114031 
115400 
155402 
1115404 
115406 
1715408 

0.01 
0.04 
0.05 
0.06 
0.07 
0.08 

SIGNAL DIODES 
154148 0.01 

MEMORY 
DEVICES 

4116 (THOM) 0.40 
41464 (NEC) 2.56 
6116 (HIT) 0.95 

UNEAR DEVICES 
CA131.25 1.00 
103130E 
CA30181 
CA3018 
CA3646E 
CA3081E 
CA3085 
CA3088E 
CA3089E 
CA3090A 
CA3094E 
CA3141E 
103145E 
CA3160E 
CA3189E 
CA3140E 
CA3240E 
ICL7107 
ICM7556 
1E347 
1E351 
1E353 
LE398N 
46/12902 
1M290771 
LM29171 
LM29175-14 2.22 
1M301AN 
LM301AH 
LM304H 
LM305H 
1M307H 
LM30771 
111308A4 
LM3138AN 
1M3096 
LM310H 
LM31ON 
1403115 

049 
1.03 
0.62 
0.37 
0.33 
0.42 
1.38 
0.72 
0.97 
0.54 
0.41 
0.75 
0.45 
0.78 
0.27 
0.49 
3.00 
0.79 
0.60 
0.79 
0.35 
2.00 
aas 
2.10 
2.22 

0,40 
0.71 
2.60 
0.93 
1.66 
050 
3.75 
0:52 
1.52 
2.05 
1.33 
0.25 

174317M 
1M31714 
111317T 
LM317MP 
LM3t9N 
1M 323K 
1513245 
1M3315 
LM337MP 
LM339AN 
1M3397) 
I.M34565.0 
LM348N 
11135871 
LM359N 
LM36071 
11136171 
11037771 
LM3805-16 
1M38058 
1M3837 
LM 3845 
LM38651 
18433025 
LM39145 
1.71391671 
LM748CH 
1M318H 
MC14081. 
MC1408P 
MC3357 
MC3240 
MC3423P 
MC3441P 
MC3446P 
NE53114 
N554471 
NE5567) 
NE5585 
NE5694 
NE5705 
NE57114 
NE5728 
NE592N14 
RC4558 
0E33255412 

5.50 
2.94 
0.62 
0.67 
2.67 
3.15 
026 
2.94 
0.94 
1.25 
0.18 
7.14 
0.71 
0_24 
1.35 
4.18 
2.40 
2_01 
0.90 
0.90 
1_68 
1.78 
0.67 
0.76 
233 
2.00 
0.26 
1E3 
125 
1/5 
1.02 
102 
0_55 
2.18 
2.19 
037 
7.18 
0.44 
0137 
1169 
1.35 
1.19 
130 
0.49 
033 
175 

SL4rM- 
STR3252 
TEA1256 
ECM 5781 
TDR1472 
TDA250 
1502434 
EDAM 
T0,5Z1:8 
TOMAS 
25015 
71.072 
70.034 
11.011 
T1Ce 
UAMPC 
U13)2333 
Ze4A 
ar_A ec 
71CA DVA 
7xA PM 
215C.E, 
11.1CDIE 
D054-1 
rela 
3280051 
Dr4ME 
114)Df 
21-442TE 
21-7.8,1 
2144.7€ 
Vr-6£ 

VOLTA 8E 8E89-
LATCPS 

74-5 14.4 
7E12 4.14 

1343 
28'3 
293 
733S 
7112 
7075 
at Kea 
Tics 
?ME 
72.12 

711M 

1125 
025 
1125 
033 
022 
0/1 
1.03 
0.17 
035 
425 
811 
1117 

DISCRETE 
CEY/CES 

40221 0.06 
0.06 

00338 
EIC1.43 
SC1.512C 

=Mt 
5C1551. 
05113 
8151132. 
Eau 
003115 
E=141 
KM? 
8CM8 
8=2 
73=5 
6=7 
13= 
30:546 
6C547C 
00240 
1149 
855522 
13C556 
81051 
80158 
62259 
010508 

696 
030 
0.09 
0_02 
0.63 
0.05 
0.05 
0.03 
0.05 
0.02 
0.05 
0_06 
003 
0113 
0.03 
0.03 
0.03 
0.03 
003 
003 
0.02 
003 
0.03 
0.04 
0_03 
0.02 
003 
0.03 

T1C225M 
TIC2463 
TIP4144 
25706 
253)53 
70119 
253331 
27-15061 
255342 
215064 
212546 
213634 
213702 
rx1o8 
moos 
ZTX303 
101301 
215302 
153303 
105310 
ZTX312 
ZTX313 
270314 
111341 
ZTX450 
ZTX500 
053530 
ZTX632 
ZTX650 
105150 
ZTX753 
0131 
0135 
0130 
1.1138 
0139 
CY71 
FX84 
7085 
0806 
0800 
1060 
M P0006 
M P0013 
M PS442 
M PS464 
TIC206D 
TIC225D 

0_42 
1.16 
0.24 
0.14 
0.12 
0.19 
0.14 
0.15 
0.15 
0.16 
0.66 
0.06 
0.07 
0.10 
0.13 
0,10 
0.14 
0.14 
0.11 
0.11 
0.12 
0.13 
0.16 
012 
0.16 
0.10 
0.13 
0.11 
0.20 
021 
0.27 
023 
0.12 
0.13 
0.13 
015 
0,19 
0.18 
0.38 
0.60 
055 
0.22 
009 
0.09 
0.12 
0.14 
0.35 
0.42 

RESISTORS 0.25W 5% FROM 1.0 OHM-10M OHM SAME VALUE 1000PCS £2.00. SAME VALUE 100PCS00.35p. 
PLEASE ADD 15% V.A.T. TO ALL PRICES, CARRIAGE IS FREE ON ORDERS OVER moo., ELSE ADD 75p+VJLT. I) TOTAL VALUE TO COVER CARRIAGE. 

MOTE THAT THESE ITEMS ARE SUBJECT TO STOCK AVAILABILITY AND WHILE STOCKS LAST, 
SO HURRY CALL US ON 01-965-5748 TO CHECK ON STOCK LEVELS. 

ORDERS FROM GOVERNMENTAL AND EDUCATIONAL DEPTS. ARE WELCOME FOR LISTED OR ANY UNLISTED ITEMS. 

Published on approximately the first Friday of each month by Wimborne Publishing Ltd., 6 Church Street, Wimborne, Dorset BH2I 17H. Printed in England by Benham & Co. Limited, Colchester, 
Essex. Distributed by Seymour, 334 Brixton Road, London SW9 7AG. Sole Agents for Australia and New Zealand - Gordon & Gotch (Asia) Ltd., South Africa - Central News Agency Ltd. 
Subscriptions INLAND £14.50 and OVERSEAS £17.50 payable to "Everyday Electronics" Subscription Department, 6 Church Street, Wimhorne, Dorset BH2I IJ H. EVERYDAY ELECTRONICS 
is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade 
at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of 

Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 
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CMD POWER AMPLIFIER • MODULES 
o PRICES INCLUDE VAT. o PROMPT DELIVERIES o FRIENDLY SERVICE o LARGE S.A.E. 
28p STAMP FOR CURRENT LIST 

OMP POWER AMPLIFIER MODULES Now enjoy a world-wide repu-
tation for quality, reliability and performance at a realistic price. Four models available to suit the needs of 
the professional and hobby market, i.e. Industry, Leisure, Instrumental and Hi-Fi etc. When comparing 
prices, NOTE all models include Toroidal power supply, Integral heat sink, Glass fibre P.C.B. and Drive 
circuits to power compatible Vu meter. Open and short circuit proof. 

Supplied ready built and tested. 

OMP100 Mk II Bi-Polir Output power 110 watts 
R.M.S. into 4 ohms. Frequency response 15Hz-
30KHz -3dB, T.H.D. 0.01%, S.N.R. -118dB, Sens. 
for Max. output 500mV at 1 OK. Size 
355x115x65mm. 
PRICE £33.99+03.00 P&P. 

OMP/MF100 Mos-Fet Output power 110 watts 
R.M.S. into 4 ohms, Frequency Response 1Hz-
100KHz -3dB, Damping Factor 80. Slew Rate 
45V/uS, T.H.D. Typical 0.002%, Input Sensitivity 
500mV, S.N.R. -125dB. Size 300 x 123 x 6Ornm. 
PRICE £39.99+03.00 P&P. 

OMP/MF200 Mos-Fet Output power 200 watts 
R.M.S. into 4 ohms, Frequency Response 1Hz-
100KHz -3dB, Damping Factor 250. Slew Rate 
50V/uS, T.H.D. Typical 0.001%, Input Sensitivity 
500mV, S.N.R. -130dB. Size 300 x 150 x 100mm. 
PRICE 062.99+03.50 P&P. 

OMP/MF300 Mos-Fet Output power 300 watts 
„„, R.M.S. into 4 ohms, frequency Response 1Hz-

100KHz -3dB, Damping Factor 350. Slew Rate 
60V/uS, T.H.D. Typical 0.0008%, Input Sensitivity 
500mV. S.N.R. -130dB. Size 330 x147 x 102mm. 
PRICE 079.99+04.50 P&P. 

NOTE: Mos-Fets are supplied as standard (100KHz bandwidth 8i Input Sensitivity 500mV). If 
required, PA version (50KHz bandwidth & Input Sensitivity 775mV) Order-Standard or P.A. 

Vu METER Compatible witj our four amplifiers detailed above. A very 
accurate visual display employing 11 L.F.D. diodes (7 green, 4 red) plus 
an additional on/off indicator. Sophisticated logic control circuits for 
very fast rise and decay times. Tough moulded plastic case, with tinted 
acrylic front. Size a4x 27 X45mm. 
PRICE £8.50+50p P&P. 

LOUDSPEAKERS 5" to 15" up to 400 WATTS R.M.S. 
Cabinet Fixing in stock. Huge selection of McKenzie 
Loudspeakers available including Cabinet Plans. 
Large S.A.E. (28p) for free details. 

POWER RANGE 
8" 50 WATT R.M.S. Hi-Fi/Disco. 
20. magnet, 1 le ally voice coil. Ground ally fixing escutcheon. Res. Freq. 401-1.z Freq. Rasp. to 6KHz. Sens 
92dB, PRICE £10.99. Available with black grille £11.29. P&P £1.50 ea. 
12 100 WATT R.M.S. Hi-Fi/Disco 
550e magnet, 2" ally voice coil. Ground ally fixing escutcheon. Die-cast cti.,ig Whoite cone. Res. Freq. 
25Hz Freq. resp. to 4KHz. Sens 95dB. PRICE £28.601-03.00 P&P.. 

McKENZIE 
12" 85 WATT R.M.S. C1285GP Lead Guitar/Keyboard/Diuo. 
2" ally voice coil. Ally centre dome. Res. Freq. 45Hz. Freq. R.p. to 6.50-ta. Sens_ 98d13. PRICE C34.57+03.00 
P&P ea. 
12" 85 WATT R.M.S. C1285TC P.A./Disco 2" ally voice coil. Twin cone. 
Res. Freq. 45Hz Freq. Resp. to 14KHz. PRICE 035.35+03.00 P&P ea. 
15" 150 WATT R.M.S. C15 Bass Guitar/Disco. 
3" ally voice coil. Die-cast chassis. Res. Freq. 40Hz Freq. Poop. to 4KHz. PRICE 066.39+04.00 P&P on. 
10 -60 WATT R.M.S. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A. 
2" voice coil. Res. Freq. 75Hz Freq. Resp. to 7.5KHz Sens 99dB. PRICE £23.72+02.00 P&P. 
10" 200 WATT R.M.S. C10200GP Guitar/Keyboard/Disco. 
2" voice coil. Res. Freq. 45Hz. Freq. resp. to 7KHz. Sens. 101dB. PRICE £47.49+£3.00 P&P. 
18200 WATT R.M.S. C15200 High Power Bass. 
Res. Freq. 40Hz. Freq. Resp. to 5KHz. Sens 101dB. PRICE 073.26+04.00 P&P, 
15400 WATT R.M.S. C15400 High Power Bass. 
Res. Freq. 40Hz. Sens. 102dB. PRICE £94.12+04.00 P&P. 

WEM 
e 70 WATT R.M.S. Multiple Array Disco etc. 
1" voice coil. Res. Freq. 52Hz. Freq. resp. to 5KHz. Sens. 89dB. PRICE 022.00+01.50 P&P ea. 
8" 150 WATT R.M.S. Multiple Array Disco etc. 
1" voice coil. Res. Freq. 40Hz. Freq. resp. to 5KHz. Sens. 92dB. PRICE 032.00+01.50 P&P ea. 
10300 WATT R.M.S. Disco/Sound re-enforcement etc. 
112" voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 92dB. PRICE 036.001-C2.00 P&P ea. 
12 300 WATT R.M.S. Disco/Sound re-enforcement etc. 
112" voice coil. Res. freq. 35Hz Freq. resp. to 4KHz. Sens. 94dB. PRICE 047.00 +£3.00 P&P ea. 

SOUNDLAB (Full Range Twin Cone) 
5" 60 WATT R.M.S. Hi-El/Multiple Array Disco etc. 
1" voice coil. res. Freq. 63Hz Freq. resp. to 20KHz. sens. 86dB. PRICE 09.99+01.00 P&P ea. 
61/2 " 60 WATT H.M.S. Hi-Fi/Multiple Array Disco etc. 
1" voice coil. Res. Freq. 56Hz. Freq. Resp. to 20KHz. Sens. 89dB, PRICE 010.99+01.50 P&P ea. 
8" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 
11/4" voice coil. Res. Freq. 38Hz. Freq. resp. to 20 KHz. Sens 89dB. PRICE 012.99+01.50 P&P ea. 
10" 60 WATT R.M.S. Hi-Fi/ Disco etc. 
11/4" voice coil. Res. Freq. 35Hz, Freq. Rosy. to 15KHz. Sens 89dB. PRICE 016.49+02.00 P&P ea. 

HOBBY KITS. Proven designs including glass fibre 
printed circuit board and high quality component! 
complete with instructions. 

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive micro-
phone. Range 100/300 metres. 57 x 46 x 14mm (9 volt). Price £8.62+75p 
P&P. 
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled 
professional performance. Range up to 3 miles 35 x 84x 12mm (12 volt). 
Price £14.49+75p P&P. 
SIMGLE CHANNEL RADIO CONTROLLED TRANSMITTER/RECEIVER 
27MHz. Range up to 500 metres. Double coded modulation. Receiver 
output operates relay with 2 amp/240 volt contacts. Ideal for many applica-
tions. Receiver 90 x 70 x 22mm (9/12 volt). Price £17.82. Transmitter 
80 x 50+15mm (9/12 volt). Price £11.29+75p P&P each. SAE for complete 3 watt FM 

k_ list.  Transmitter 
111' POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL ORDERS ¡ 

vim WELCOME, SCHOOLS, COLLEGES, GOVERNMENT BODIES, ETC. 
--- 1 PRICES INCLUSIVE OF VAT. SALES COUNTER VISA/ACCESS/C.O.D. 
- _-), ACCEPTED. 

BURGLAR ALARM 
Better to be 'Alarmed than terrified. 
Thunder's famous 'Minder' Burglar Alarm System. 
Superior microwave principle. Supplied as three units 
complete with interconnection cable. FULLY GUARAN-
TEED. 
Control Unit-Houses microwave radar unit, range up 
to 15 metres adjustable by sensitivity control. Three 
position, key operated fada switch-off-test-armed. 
30 second exit and entry delay. 
Indoor alarm-Electronic swept freq. siren. 104dB out-
put 
Outdoor alarm-Electronic swept freq. siren„ .38dB out-
put. Housed in a tamper-proof heavy duty metal case. 
Both the control unit and outdoor alarm contain rechar-
geable batteries which provide full protection during 
mains failure. Power requirement 200/260 Volt AC 
50/60Hz. Expandable with door sensors, panic buttons 
, etc. Complete with instructions. 

SAVE £138.00 Usual Price £228.85 
BKE's PRICE £89.99-1-E4.00 P&P 

?Why buy a collection of self-assembly boards! 

OMP LINNET LOUDSPEAKERS 
The very best in quality and value. Made specially to suit today's need 
for compactness with high sound output levels. Finished in hard 
wearing black vynide with protective corners, grille and carry handle. 
All models 8 ohms. Full range 45Hz-20KHz. Size 20"x 15"1- 12". Watts 
R.M.S. per cabinet. Sensitivity 1W. 1 mtr. dB. 

OMP 12-100 Watts 100dB. Price £149.99 per 
pair. 
OMP 12-200 Watts 102dB. Price £199.99 per 
pair. 
Delivery; Securicor £8.00 per pair 

IDEAL for Work-
shops, Fac-
tories, Offices, 
Home, etc. Sup-
plied ready 
built. 

19" STEREO RACK AMPS 

Professional 19" cased Mos-Fet stereo 
amps. Used the World over in clubs, pubs, 
discos etc. With twin Vu meters, twin toroi-
dal power supplies, XLR connections. 
MF600 Fan cooOled. Three models (Ratings 
R.M.S. into 4 ohms). Input sensitivity 775 
mV. 
MF200 (100+100)W. £171.35 Securicor 
MF400 (200+200)W. £228.85 Delivery 
MF600 (300+300)W. £322.00 £10.00 

1 K-WATT 
SLIDE DIMMER 

 4 
Control loads up to 

' 1 kW 
• Compact size 
, 42/3x rx 21/2 " 
* Easy snap in fixing 
through pa nel/cabi-
net cut out 
* Insulated plastic 
case 
* Full wave control 
using 8 amp triac 
* Conforms to 
BS800 

* Suitable for both resistance 
and inductive loads. Innume-
rable applications in industry, 
the home, discos, theatres, 
etc. 
PRICE £13.99+75p P&P 

BSR P295 ELECTRONIC TURNTABLE 
* Electronic speed controls 45 & 331,3 rpm * Plus 
Minus variable pitch control * Belt driven * Aloud-
niun planer with strobed rim * Cue lever * Antiskate 
(bias device) * Adjustable counter balance * Manual 
arm * Standard 1/2" cartridge fixings * Supplied com-
plete with cut-out template * D.C. Operation 9- 14V 
D.C. 65mA 

Price 036.99+03.00 P&P 

ADC (14 mag. cartridge for above. Price £4.99 
ea.+50p P&P 

NEW ELECTRIC TWEETERS-MOTOROLA 
Join the piezo revolution, the low dynamic mass (no voice coil) of a Pieza tweeter produces an improved 
transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not 
required these units can be added to existing speaker systems of up to 100 watts (more if 2 put in series). 
FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER. 

TYPE 'AlKSN2036A) 3" round with protective wire mesh, 
ideal for bookshelf and medium sized Hi-Fi speakers. Price 
£4.90 each+40p P&P. 
TYPE 'B' (KSN1005A) 31/2 " super horn. For general pur-
pose speakers, dico and PA systems etc. Price £5.99 
each+40p P&P 
TYPE 'C' (KSN6016A) 2x5" wide dispersion horn. For 
quality Hi-Fi systems and quality discos etc. Price £6.99 
each+40p P&P 
TYPE 'D' (KSN1025A) rxe" wide dispersion horn. Upper 
frequency response retained extending down to mid 
range (2KHz). Suitable for high quality Hi -Fi systems and 
quality discos. Price £9.99 each+40p P&P 
TYPE 'E' (KSN1038A) 33/4" horn tweeter with attractive 
silver finish trim. Suitable for Hi-Fi monitor systems etc. 
Price £5.99 each+40p P&P 
LEVEL CONTROL. Combines on a recessed mounting 
plate, level control and cabinet input jack socket. 
85 x 85mm. Price £3.99+40p P&P 

STEREO DISCO MIXER 
STEREO DISCO MIXER with 2 x 5 band L & it graphic 
equalisers and twin 10 segment LED Vu meters. Many 
outstanding features. 5 inputs with individual faders 
providing a useful combination of the following: 3 
Turntables (Magi, 3 Mico, 4 Line plus Mic with talk 
over switch. Headphone monitor, Pan Pot L & R Mas-
ter Output controls. Output 775mV. Size 
360 x 280 x 90mm 

Price £134.00+£3.00 P&P 

B. K. ELECTRONICS 
UNIT 5, COMET WAY, SOUTHEND-ON-SEA, 

ESSEX. SS2 6TR TEL: 0702-527572 
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