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DID YOU MISS THESE ISSUES?

Copies of issue 1 are now sold out, but a reprint of the
projects from issue 1 is available and contains:

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

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

Temperature Gauge. Coloured LED indication of 10°C to 100°C.

Complete construction details.

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

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

All this for just 70p. Order As XA01B (Maplin Project Book Volume 1 No 1). Price 70pNV

Copies of issue 2 are now sold out, but a reprint of the projects from issue 2
is available and contains:

Digital Multi-Train Controller. Our superb digital train controller can control up to 14
locomotives individually on the same track. Any four loco’s can be controlled
simultaneously. The unit has automatic short-circuit protection and because it uses
digital control a DC supply is present all the time for carriage lighting etc. The locomotive
modules will fit in most modern 00-scale engines. Complete construction details.

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

Home Security System. Full construction details of our new home security system
offering a high degree of protection for domestic or commercial premises coupled
with excellent long-term reliability. The unit's features are: six independent
channels, 2-wire or 4-wire operation, detects open or short circuit or just resistance
change, tamper-proof main cabinet and external cabinet. The external cabinet
has its own protection as well. There are presettable entry and exit delay timers.

With the extra peripherals being added each issue, this is a really versatile system.

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

All this for just 70p. Order As XA02C (Maplin Project Book Volume 1 No 2). Price 70pNV

Copies of issue 3 are now sold out, but a reprint of the projects
from issue 3 is available and contains:

ZX81 Keyboard. A full size, full travel 43-key keyboard with the electronics to
make graphic symbols, function mode and shift lock, single key selections.

The two-colour legend for the keys is the same as the ZX81 keyboard. The keyboard
plugs directly into the sockets in the ZX81 and a special adaptor is supplied

to run the keyboard from the ZX81 power supply, so there's no soldering in the
ZX81 at all. This full-size keyboard gives you fast, reliable entry — use it once

and you won't be able to do without it again!

Stereo 25W MOSFET Amp. Supplied as a complete kit including wooden cabinet
and printed and punched chassis, this superb 25W rms per channel amplifier
has inputs for magnetic pick-up, tape deck, tuner and auxilliary. The kit is
extremely easy to build, all but 5 components mounting directly on the pcb.
There are only 7 interconnecting wires in all and when completed, no setting-up
is required. With its superb frequency response, low noise, low distortion and
the grandeur of MOSFET sound, the amplifier is second-to-none at the price.

Radar Doppler Intruder Detector. Home Office type-approved microwave unit
gives coverage adjustable from about 2m to 20m. May be used on its own,
or with our Home Security System.

Model Train Controller Remote Control Facilities. Full details of infra-red, radio or
wired remote control units for our Digital Multi-Train Controller.

All this for just 70p. Order As XA03D (Maplin Project Book Volume 1 No 3). Price 70pNV
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Vic20-

RS232 Interface

* Allows the VIC to connect to Modems, Printers, VDUs, or any other
RS232 compatible device
* Converts TTL levels to true RS232

* Provides full buffering for protection of computer

* Full ‘X line’ interface possible as well
as simple ‘3 line’ interface

by Mark Brighton

RS232 is the name given to an
industry standard form of serial data
communication which is used on many
peripheral devices to interface them
with a computer.

A byte of serial data is represented
by a series of transitions between +12V
and -12V on a serial data line. The
marks and spaces created by these
transitions contain the information for
the byte of data as well as some other
signals, the purpose of which is to
synchronise the receiving device to the
serial data stream.

The format of a ‘word’ of data,
including these synchronising signals,
is as follows:

1. The start bit. This signal alerts
the receiving device that a byte of data
follows, and synchronises the receiver
circuitry to the incoming data.

2. Data bits. This is the ASCII
encoded data, and may consist of seven
or eight bits as selected by the user. Itis
sent least significant bit first.

3. The parity bit. Thisis an optional
error checking bit selected by the user
to conform with the requirements of the
receiving set. It may be set for odd or
even parity, or disabled.

4. Stop bit(s). These are one ortwo
bits of data which are transmitted at the
end of a word to separate it from the
next word.

The polarity of these signals may be
selected by sending normal or inverted
data, either of which may be required
by different devices. Apart from the
serial data lines (SiNn and Sour), several
other status and handshake signals are
provided.

Those available on the VIC 20 are:

1. Data terminal ready (DTR). This
signal is sent to indicate that the data

2

terminal is ready to send or receive
data.

2. Data set ready (DSR). This
indicates that the data set is ready to
send or receive data.

3. Request to send (RTS). This
signal tells the receiving device (usually
called the 'data set’) that the VIC (data
terminal) wishes to send data.

4. Clear to send (CTS). This allows
the data set to signal that it is ready to
pass data from the data terminal.

5. Carrier detect (DCD). This lets
the data set tell the data terminal that
the communication link is established.

In addition to those lines already
mentioned, there are two ground lines,
protective ground and signal ground.
Signal ground must always be connec-
ted, since RS232 requires that both
devices have equal ground potential.

Any equipment which cannot meet this
requirement is not RS232 compatible.

Circuit Description

The circuit consists of two transmit
channels and four receive channels,
with a power supply which provides
approximately +12 and -12V from the
9V AC output on pins 10 and 11 on the
user port.

Transmit Mode

Sout from the VIC (pin M, user port)
is connected to the base of TR9 via a
10ka resistor, R17. As TR9 turns on,
bringing its collector down to OV, TR10
turns on, raising its collector voltage to
+12V. The normal, or non-inverting,
output is taken viaR23, a 3308 resistor
which limits the current that may be
drawn from this output to about 30mA.
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Figure 1. Circuit diagram
A second output stage is also driven g . . .
s ] measure test points 1to 4 with a
from the coliector of TR10, and this is COﬂStrUCtlon ==y s e test p

identical in operation except that the
output is inverted with respect to the
input. The output that is used depends
on the requirements of the data set.

Receive Mode

The incoming signal first has any
negative content removed by D1. It then
turns TR2 on and off via R4. The
inverting output of the receive circuit is
taken from the collector of TR2 which
also drives TR1 via R2 to obtain a non-
inverting output at the collector of TR1.
The choice of which output to wire to
the VIC is determined by the polarity of
the incoming data. The VIC requires a
signal which sits high between ‘words’
and drops low for data. Sin is on pins B
and C on the port, and these are
connected together.
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Referring to the circuit diagram and
parts list, first insert all through pins
(see figure 1 for signal polarity pins)

and Veropins. Solder them in, not ~

forgetting to solder both sides of the
through pins. Insert all other com-
ponents and solder them in. Attach the
edge connector to the board, bending
its pins flush with the pads on the
board, and solder. Clean the board
thoroughly and inspect for dry joints,

| shorts etc.

Testing

Piug the board into the user port,
component side upwards, and switch
the computer on. If the computer fails
to initialise, switch off and re-check
carefully for incorrectly placed com-
ponents, etc. After the computer initia-

ha

multimeter. These readings should be
approximately as follows:

TP1 — OV
TP2 — +5V
TP3 — +12V
TP4 — -12V

if all is well, switch off the VIC and
remove the interface card. Wire the
board to the data set. Reconnect to the
VIC, switch both the VIC and data seton,
and type in program A. Run the
program, and the receiving party
should receive the message ‘the quick
brown fox jumps over the lazy dog’
continuously. Also included is a pro-
gram to make the VIC act like a ‘dumb
terminal’, for use with a modem, to call
information and ordering services such
as the Maplin on-line computer, South-
end (0702) 552941. , .
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|6I5| El 3|20
PARITY OPTIONS
STOP BITS BAUD RATE
0=1STOPBIT BIT| BIT|BIT !
- OPERATIONS
1=2STOPBITS ol o] o]|o| USERRATE (N} 71615
ojojoj 50 BAUD 0 Parity disabled, none
olol1lo 75 Generated/Received
WORD LENGTH Odd Parity
11 "
919 ¢ ojof1 Receiver/Transmitter
=7 ToATA o[1]olo 1345 v
6 [5 |WORD LENGTH 0j1j0]1 150 op1 R;z:iv::%yransmitter
11 -
0jo] 8BITS 0 0 300 11oln Mark Transmitted
o] 78ITS op i 600 Parity Check Disabled
1/0] 6BITS 1/0j0j0] 1200 1 | 1 | Space Transmitied
1|1 5BITS 10|01 1800 2400 ! Parity Check Disabled
1{foj1]o 2400 DUPLEX
1ol 3600 (NI) 0= FULL DUPLEX
‘ 11100l 4s0 o = HALF DUPLEX
LR 111|011 7200 (NI _J
1lif1fo 9600 (NI UNUSED
{N1) Not impiemented in the VIC-20 system e 19200 (NI
HANDSHAKE
0= 3LINE
1= XLINE
Table 1. Function of bits in the VIC RS-232 Control Register Table 2. Function of bits in the VIC RS-232 Command Register

10 REMxxXFROGRAM A *xxxx

20 OFEN200,2,0,CHR$(166)+CHR$(0)

30 FPRINT#200,"THE QUICK EROWN FOX JUMFED OVER THE LAZY DOG."
40 GOTO30

0 R MR 300K0K K 0K KK KK KK K x U.,D.U, FPROGRAMX 20030 03 3K 3K 300 K 3K 3 3 3 3 00K K 3K
PrNKER6879,8IFRINTCHR$(S) tWALIT 203 ,64

G FOKE36876,2003FRINTCHR$(147) 3" VIC 20 V,D.U. FROGRAM"
10 R$=CHR$(146)+CHR$ (D) .

20 OPENZ200,2,0,R$%

25 IFPEEK(203)<>64THENSO0 )
30 GET#200,A$

35 IFA$=""THENGOTNZS

40 IF ASC(A%$)PSTHENGOTOZS

50 IF A$=CHR$ (13) THENFRINTA%::GOTOZ2S

60 IF ASC(A%)<3Z2THENGOTO2S

70 FRINTA%$::GOTOZS

500 FOKE203,64: GETS$

510 IFS$=CHR$(17)THENS$=CHR$(10)

920 IFS$=CHR$(19)THENS$=CHR$(140)

530 PRINT#200,8$33'0KE203ﬁ64$S$=””8GOT030

A complete kit of all parts is available.
. Order As LK11M (VIC 20/RS232 Interface kit). Price £9.45.
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Figure 2. PCB layout
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Usage

To use the RS232 serial data porton
the VIC the channel must first be
opened as a file, specifying Baud rate
(speed), number of bits per character,
number of stop bits, and odd/even or
disabled parity bit. This information is
given by two characters after the ‘OPEN’
command in the form:

OPEN LF,2,8,A%. Where LF is the
logical file number, i.e., any number
between 1 and 255 (if LF is greater than
127, then linefeed follows carriage
return), and A% is two characters sentto
control register and command register,
the functions of which are explained in
tables 1 and 2. So, for example, we can
see that to set Baud rate to 300, 7 bits
per character, 2 stop bits, and no parity,
the OPEN command would be:

OPEN 200,2,8,CHR$(166)+CHR$(0).
Having opened the RS232 channel,
data is sent and received using
‘PRINT LF,DATA $' and ‘GET LF,DATA

$.

Note: Totype ‘PRINT ' do notusethe
abbreviation ‘7", Instead, use ‘P shift R’
followed by logical file number etc. It is
possible to list through the RS232 port,
to send a program to a friend for
instance, by typing ‘CMD LF : LIST,
where LF=logical file number.

Remember when programming that
the VIC allocates two 256 byte buffers
(for transmit and receive) in the 506
bytes below RAMTOP, so there is less
memory available to BASIC. Also ‘DIM’
statements or variables should be left
until after the ‘'OPEN’ command, as the
computer per,orms an automatic ‘CLR’
before allocating the buffers.
Bibliography:

VIC Revealed by Nick Hampshire
VIC Programmers Reference Guide,
Commodore

Connecting to the
Maplin Modem

With reference to figure 5, page 5,
issue 5 of Electronics, the following
connections should be made:

VIC 20 Interface Maplin Modem

pin 2 (Sour) to pin 17 (RS232 i)

pin 6 (Sin) to pin 10 (RS232 our)
pin 7 (Scrounb) to pin 21 or 22 (Serounp)

Ensure that the link onthe Modemisin
the RS232 position.



Part One

Introduction

he 6502 MPU from MOS Tech is one of

the most popular microprocessor

chips and is used in a number of well
known microcomputers including PET and
Apple. However, in machines of this type the
MPU is usually wedded to BASIC software
and interfaced to an ASCH keyboard and
VDU. Apart from the addition of a cassette
deck and a printer and, for the more affluent,
a ‘floppy disc’ system most people regard
this as the limit of their peripherals. In such
‘high level language' operation, memory
capacities from 4K to 64K arethe rule; in fact
more exotic games, for example, demand
large amounts of memory. Therefore, some
may be surprised to learn that MPUs can
perform a whole variety of interesting and
useful functions with only 1K to 2K of RAM. A
VDU is quite unnecessary and the man/
machine interface consists solely of a HEX
keypad and a seven-segment display. This
was the concept of such microcomputers as
Science of Cambridge’s Mkl4, AIM 65
Acorn’s System One, KIM, etc, the last three
all using the 6502. But the more sophisti-
cated computers such as PET and Applecan
also usually be programmed in machine
code. One result of this is that, since they
also contain an input/output chip, they can
be used for control functions as well as the
more usual keyboard/VDU usage.

There have been many series and there
are many books that teach BASIC pro-
gramming, since this is avery popular high-
level language. What this series aims to
show is that machine-code programming is
an entirely logical process which is not too
difficult to learn and which can also be great
fun and a source of satisfaction. Therefore, if
you feel like a change from ‘Pacman’ or
nested FOR/NEXT loops, this series will offer
you the chance to write effective programs in
6502 machine code. Using the computerin
this way will teach you a lot more about it at
‘grass roots’ level than you will ever learn in
programming in BASIC and will greatly
increase your ability to realise your com-
puter's potential more fully.

The Choice of Chip

The 6502 has been chosen for this series
for several reasons:
(i) there are many microcomputers using
this chip

Graham Dixey C.Eng., M.l.E.R.E.

8-8it Data Bus [ ]

Se808:

16-Bit Address Bus

N

D

Figure 1. Simplified Architecture of the 6502.

(ii) the architecture and instruction set are
both quite straightforward and easily learnt
(iii) the author has, for the past coupie of
years, been teaching machine-code pro-
gramming on a 6502-based machine and
has demonstrated its capabilities in a
practical environment.

Why Machine-Code
Programming?

There is no doubt that a program written
in machine-code to perform even a fairly
simple function takes very much longer to
write and encode than its equivalent in
BASIC. This is not because there is some
magic about BASIC that permits this; itis not
super-efficient, far from it in fact. There is
one fundamental fact that is so obvious that
it is likely to be overlooked — every MPU, no
matter what function it is performing, is
working in binary and using machine-code.
Itis the presence of software, inthe formofa
BASIC interpreter, that allows the user to
bypass the low-level operation and enter the
commands, etc in English. This need to
interpret the high-level input actually slows
down the computer when the program is run.

by bo
[sIv] [s[p]r]z[c]

SIGN CARRY
OVERFLOW ZERO
BREAK INTERRUPT
DECIMAL
MODE
“FLAGS™

Figure 2. The 6502 Processor Status Register.

When the BASIC interpreter is not used, all
commands are entered in machine-code
and the programmer has the utmost flexi-
bility in the use of the machine, limited
almost entirely by his own imagination and
wits. Programs, ailthough taking longer to
write, will run very much faster than high-
level programs. The low-level language is
directly concerned with data transfers
between MPU registers, memory locations
and input/output ports. As a result, inputs
from various types of transducer, switches,
etc are processed and decisions made from
the input data that will produce signals on
output lines to energise relays, motors,
solenoids, lamps, etc or even generate a
variety of output waveforms. Because of the
sequential nature of the program, control
sequences are possible giving rise to com-
pletely automatic decision-making systems,
hence MPU-controlied washing machines,
robotics, process-control systems, safety
systems, etc. Machine-code programming,
in short, opens up a whole new world of
possibilities.

Enter the 6502

A good starting point for learning about
the 6502 is its ‘architecture’. This is shown,
in simplified form, in Figure 1. For program-
ming purposes the essential details are the
various registers and the arithmetic/logic
unit (ALU), the full functions of which will be
made clear as the ideas of programming
develop. For the moment, a simple state-

‘ment about each will suffice as an introduc-

tion. There is alsothe system ‘clock’,which is
usually crystal-controlled and can be
thought of as the co-ordinator of events in
the computer.

The 6502 has only six registers, as
follows:—

The Accumulator (A): This, the first in

‘importance, isan 8-bitregister whichisused

in most computer operations. Like any other
register or memory location, it is nothing
more than a ‘string’ of flip-flops arranged to
store a byte of binary information.

The Index Registers (X & Y): These two
registers, which are more or less identical,
are also eight bits wide and are extremely
useful in a variety of ways, which will be
introduced fully as the series develops.

The Program Counter (PC): This is a 16*

Maplin Magazine June 1983
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Figure 3. The Arithmetic-Logic Unit: flow of data during an addition.

bit register, which holds, sequentially, the
addresses at which the program is stored
during the norma! course of running a
program. Otherwise it may be thought of as
holdingthe address of the next instruction to
be accessed. As it is ‘incremented’ the
computer steps through the program.

The Processor Status Register (P):
Another 8-bit register, each bit of whichis an
independent ‘flag’. Because of its particular
importance and usage, this register is shown
in more detail in Figure 2. Each flag is
nothing more than a flip-flop which is either
SET (equal to 1) or CLEAR (equal to 0).
Whether a flag is SET or CLEAR depends
upon the result of some previous computer
operation.

For example, if a number held in the
accumulator is negative, the negative flag
(N) will be set; otherwise it is clear.

If, however, the number held is zero, then
the zero flag (2Z) is set.

If, during an addition, a ‘carry’ is pro-
duced, the carry flag (C) will be set.

From these few examples it is possible to
see that decisions can be made during the
course of a program by testing various flags
to see if a particular result has occurred.

The Stack Pointer Register (S): In the
6502 this is a 9-bit register with its most
significant bit set permanently at ‘1'. Its
purpose is to ‘point’ to an addressin anarea
of the RAM known as the ‘stack’. The purpose
of the stack will be made clear in due course
but, for now, it will be stated that it is a
reserved area of RAM used to ‘stack’ data
during certain aspects of computer opera-
tion. Because the 9th bit is always set, the
6502 stack occupies the range of addresses
from 0100 to O1FF in HEX.

The Arithmetic Logic Unit, or ALU for
short, is where thecomputingisreally carried
out. It is showninFigure 3 in association with
the Data Bus, Accumulator and Status
Register. The ALU has two ‘input ports’ and
an ‘output port'. The arrows show the flow of
data during the addition of two bytes of data.
If the bytes or ‘words' to be added are known
as ‘p’ and ‘q’ respectively, then ‘p" may be
placed or ‘loaded’ into the accumulator
initially and ‘q’ arrives on the data bus from
some memory location at a subsequent
interval of time later. At the moment that the
addition operation is actually carried out,
both ‘p' and ‘q’ enter the ALU by their
respective input ports, and their sum then

leaves the ALU by the output port where itis -

placed in the accumulator, thus replacing
the original contents ‘p. If the addition
operation yields a ‘carry bit, which is
effectively the 9th bit of the result, this will
set the carry flag C in the Status Register (P).
Thus, at least temporarily, the carry is stored
for subsequent use. An example of this
series of operations with sample binary data
-is illustrated in Figure 4.

Binary and Hexadecimal
Numbers

Since computing, whatever its aim, is
essentially concerned with the manipula-
tion of numbers, the user of a computer
must be fully conversant with the number
systems used. As already stated, the MPU
itself does all of its work in binary i.e. using
‘ls’ and ‘Os’ only. However, since binary
numbers tend to be rather long, addresses
and data are specified and entered via the
keypad in hexadecimal (HEX for short), this
being much more compactand less proneto
error. To appreciate how binary and HEX
number systems work (or indeed how any
number system works) it is necessary to
appreciate how a number is made up.
Consider the following examples:

The denary number 255

=(2x10% + (5 x 10" + (5 x 109,

=200+ 50 +5(N.B.10°=1),

=255

The binary number 11111111

=(1x2) +(1x2% +(1x2%
+(1x2H+(1x2»+(1x2»
+(1x2Y)+(1x29,

=128 +64 +32+16+8+4 +2+1,

= 255 (denary)

Figure 4. Example of addition and effect on the ‘carry’ flag.

Thus, denary 255 means the same thing as
binary 11111111,

It should be noted that each columnhas a
‘weighting’ or power to which the base of the
system is raised. In binary the basé is 2 and
in denary it is 10. It will be noticed in
diagrams of registers thatthe bit positionina
register is identified by its power of two. For
example, in an 8-bit register the least
significant bit position is called bo (power of
2 = 0) while the most significant bit position
is called b7 (power of 2 = 7).

How then does HEX work? The base is
sixteen and since there are only ten indi-
vidual digits available (0-9), it is necessaryto
provide six more to make up the set and this
is done in practice by using the first six
letters of the alphabet (A-F). Thus, these
letters have to be thought of as representing
numbers, suchthatA=10,B=11.. .F=15.
As an example, the HEX number

FF=(F x 16%) + (F x 169,

i.e. FF = (15 x 16 + (15 x 169,
=255 (denary).

Thus, FF is the HEX way of writing 255
(denary) or 11111111 (binary).

The problem with HEX, of course, is its
unfamiliarity. It takes some practice togetto
grips with it properly but, gradually, one gets
the hang of it. continued on page 13

Binary §| HEX |Decimal | HEX | Decimal | HEX | Decimal4 HEX [ Decimal
0001 0001 1 0010 0100 256 | 1000 4 096
0010 0002 2 0020 0200 512 2000 8192
00M 0003 3 0030 0300 768 | 3000 |12 288
0100 0004 4 0040 0400 |1 02& 4000 | 16384
0101 0005 5 0050 0500 | 1280 5000 | 20 480
0110 0006 6 0060 96 0600 | 1536 6000 | 24576
oM 0007 7 0070 12 0700 1792 7000 | 28672
1000 0008 8 0080 128 0800 2048 | 8000 32768
1001 0009 9 0090 144 0900 | 2304 | 9000 36864
1010 000A 10 00A0 160 0A00 | 2560 | A0ODO | 40960
101 0008 1" 00B0 176 | 0BOO | 2816 | BOOO | 45056
1100 000C 12 00C0 192 0C00 | 3072 €000 | 49152
101 000D 13 00D0 208 0D00 | 3328 D000 ] 53248
110 000E 14 00E0 | 224 0E00 | 3584 E000 |57 344
1M 000F 15 00F0 | 240 OF00 | 3840 | FOO0 | 61440

HEX to decimal: Add equivalent decima‘l values of each HEX digit in turn.
Decimal to HEX: Find largest HEX number less than or equal to decimal Aumber
required. Subtract decimal value of this number from decimal number required.
Repeat successively for remainder until it is zero. Add HEX equivalents.

Binary to HEX and vice-versa: Replace each HEX digit with &-bit binary group
and vice-versa.

Binary to decimal and vice-versa: Convert to HEX first, as above.

Table 1. Binary — HEX — Decimal Conversion Chart.
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A SIMIPILIE SWIEIEID
W TEND

by Robert Penfold

r frequency response measure-
ments most electronics enthu-

siasts use an audio sinewave gene-
rator plus an A.C. millivoitmeter or
some other piece of equipmentcapable
of measuring audio frequency signals.
A quicker way of obtaining audio fre-
quency response graphs is to use a
sweep oscillator plus a pen recorder.
Here the audio oscillator is automatic-
ally swept up through the entire audio
frequency band while the pen in the
recorder responds to the output signal
level from the equipmentunder test. As
the oscillator is swept upwards in fre-
quency the paper is moved past the pen
so that the required frequency re-
sponse graph is drawn out, and units of
this type normally havethe Xand Y axes
accurately calibrated in terms of fre-

+VE
Frequency
Ram Log. Triangle/ Out
Genera':or _— Ampmgier —— Amplifier —ﬁ- V.C.0. |—Sinewave |— Buffer |—o
Converter
Sweep
Width
Trigger
Output
H \

Figure 1. The simple sweep generator block diagram.

quency and relative gain in decibels so
that a meaningful graph is produced.
While this method obviously saves a
great deal of time by avoiding the need
to write down numerous results and
then (if necessary) draw a graph on the
basis of these, the cost of such equip-
ment makes it impractical for the

amateur user. However, useful results
can be obtained using a simple sweep
oscillator in conjunction with an oscillo-
scope, and a suitable sweep generator
can be builtat quite a modest cost. With
this system the Y input of the oscilio-
scope is fed with the output of the
equipment under test, and the spot is

’
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100k
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RV1
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22k
. R20
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8

Figure 2. The ramp generator and log amplifier circuits.
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swept across the screen as the oscil-
lator is swept over the audio frequency
range. The spot can either be swept
across the screen using triggered
sweep with the trigger signal being
obtained from the sweep oscillator, or
the ramp signal from the sweep oscil-
lator can be fed to the X input of the
oscilloscope.

This gives what is only a compara-
tively crude representation of the fre-
quency response of the equipment
under investigation, but the results
obtained are perfectly adequate for
making quick checks on tone controls,
equalisation amplifiers, testing for irre-
gularities in filter responses, and so on.
If necessary, checks using the sweep
oscillator and oscilloscope can be fol-
lowed up by detailed measurements
using an ordinary sinewave generator
and a miilivoitmeter. The accompany-
ing oscillographs show a few examples
of results obtained using the simple
sweep oscillator featured in this article.

Block Diagram

A voltage controlled oscillator
(V.C.0.) is at the heart of the unit,ascan
be seen from the block diagram of
Figure 1. !n this application it is not
necessary for the oscillator to have a
very pure output, and a distortion level
of around 2% is perfectlyadequate. The
V.C.0O. used in this design has a tri-
angular output waveform and not the
required sinewave output, and the dis-
tortion on a triangular waveform is too
high to give really good results. A
triangular waveform can be converted
to a reasonable sinewave signal by
either using a filter to attenuate the
unwanted harmonics, or by using a soft

+O——————
. [J
Vin
s
o ¥ V out
-0 O -

Figure 3. The basis of a log amplifier.

20 4l _an_ e

—_—

clipping circuit to round off the wave-
form to give the desired shape. In this
circuit a soft clipping circuit is used,
and one of the oscillographs shows the
effect of this circuit. A buffer stage is
used at the output of the unit to give a
low output impedance.

Although it might at first appear that
controlling the V.C.0. from a linear
ramp (sawtooth) signal would give
acceptable results, this is notin fact the
case. The V.C.0O. has an aimost linear
relationship between control voltage
and output frequency, and the output
frequency would therefore increase ina
linear fashion using a linear ramp
waveform as the controi signal. Audio
frequency response graphs are nor-
mally drawn with a logarithmic fre-
qguency scale so that (for example)
50Hz to 100Hz occupies the same
space as 500Hz to 1kHz and 5kHz to
10kHz. Using a logarithmic frequency
scale rather than a linear one gives
results thatare much clearerand easier
to interpret, and ideally a sweep oscilla-
tor should have a logarithmic frequency
scale.

A suitable sweep waveform is ob-
tained by first generating a linear saw-
tooth waveform and then feeding this to
a logarithmic amplifier which provides
suitable shaping of this signal. One of
the accompanying oscillographs shows
the processed and unprocessed ramp
waveforms.

An amplifier is used to boost the
output from the logarithmic amplifier to
a suitable level, and this represents a
convenient point in the unit to add
frequency and sweep width controls.

The Circuit

Figure 2 shows the circuit diagram
of the ramp generator, logarithmic
amplifier, and amplifier stages of the
unit.

The ramp generator uses what is
almost the standard triangular and
squarewave, generator circuit with ICla
acting as the integrator and IC1b ope-
rating as the trigger circuit. However,
the inclusion of D1 in the charge path of
C1 results in C1 charging almost in-
stantly, giving a sawtooth waveform

’ra‘ther than a triangular output at the

output of ICla. RV2 controls the dis-
charge time of C1 and acts as the sweep
frequency control. This gives a fre-
quency range of approximately 0.2Hz
to 10Hz. The output waveform IC1lbisa
brief positive pulse, and this is used as
the trigger signal for the sweep gene-
rator of the oscilloscope. The output
from 1C1la could be fed to the X input of
the oscilloscope, but there could be
problems in interfacing this signal to
the X input. Using the triggered sweep
method of operation should give good
results with virtually any oscilloscope
and is not difficult to set up.

IC2 is a dual transconductance

The response of a speech processor having high and low pass filters.
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The response of a 6dB/octave low pass filter.

operational amplifier, but in this circuit
both amplifiers are fed with fixed bias
currents and are used as straightfor-
ward operational amplifiers. These are
used in the logarithmic amplifier, and
Figure 3 shows the basic circuit which
is invariably used in amplifiers of this
type. This is simply a forward biased
silicon diode, and this provides an
output voltage of about 0.6 volts or so
provided the input voltage is at about
this figure or higher. Although this
circuit is often used as a simple voltage
stabiliser there is some change in
output voltage with variations in input
potential. In fact, raising the input
voltage by a factor of ten gives an in-
crease in the output voltage of about
100 millivolts, and successive in-
creases in the input potential give an
almost identical rise in the output
voltage.

This gives a good logarithmic re-
sponse, but the gain of the circuit is
reducing with increased input voltage,
whereas this application requires a
circuit which gives increased gain with
rising input potential. The necessary
transformation is obtained by using the
resistor and diode in the negative
feedback circuit of an amplifier. In this

The response of a narrowband bandpass fiiter.

case R6 is the resistor and the diode is
actually the emitter - base junction of
what would normally be the Darlington
Pair output buffer stage of IC2a.

Apart from bias current, the voltage
across a forward biased semiconduc-
tor junction aiso varies significantly
with changes in temperature, and the
logarithmic amplifier incorporates a
temperature compensation circuit to
minimise drift. iC2b and its Darlington
Pair are used to provide this tempera-
ture compensation, and excellent re-
sults are obtained since the amplifier
and compensation components are on
the same chip and are therefore main-
tained at the same temperature.

IC3a is used as a simple inverting
amplifier which boosts the output from
the logarithmic amplifier by a factor of
just over three times. IC3bisusedasan
inverting amplifier which converts the
negative ramp output of IC3a back to
the required positive ramp signal. The
closed loop voltage gain of IC3b can be
varied from unity with RV4 at minimum
value down to a loss of over 20dB with
RV4 at maximum value, and this en-
ables the sweep range to be adjusted.
S1 enables the ramp signal to be
disconnected from the V.C.0O. so that

the oscillator can be used at a fixed
frequency which is set using frequency
control RVS.

V.C.0O. Circuit

The circuit diagram of the V.C.0.,
waveform shaper and output stages of
the unit are shown in Figure 4. The
V.C.0. uses IC4a to charge and dis-
charge C5 at a constant rate, and IC4b
is used as a trigger circuit. The charge
and discharge current of C5 (and the
operating frequency of the V.C.0)) is
controlled by the bias current fed to pin
16 of 1IC4a. A resistor is used in series
with this input so that voltage rather
than current controlled operation is
obtained, and this resistor is fed from
the output of IC3b. The V.C.0. pro-
vides two output waveforms; a roughly
squarewave signal at the output of
IC4b, and a good quality triangular
waveform at the output of IC4a.

It is the triangular waveform that is
used in this application, and it is fed to
IC5 which is used as a triangle to
sinewave converter. IC5 is another
operational transconductance ampli-
fier, and it is used here as a fixed gain
amplifier which is overdriven by the
triangular input signal. Unlike most
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Figure 4. The VCO, waveform converter, and buffer amplifier circuits.
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The response of a notch filter.

amplifiers, which provide hard clip-
ping, an overdriven transconductdnce
amplifier gives soft clipping, and in this
case gives the required rounding of the
input signal. RV6 is adjusted to give the
best possible output waveform.

As the output impedance of IC5 is
fairly high, IC6 is used as a straight
forward unity gain buffer stage at the
output. RV7 is the output level control,
and S1 can be adjusted to reduce the
output signal by about 40dB (by a
factor of one hundred times). This
makes it easier to adjust RV7 for very
low output levels. The maximum out-
put signal level is approximately ten
volts peak to peak.

Mains P.S.U.

The unit requires a supply voltage of
between about 12 and 18 volts, and a
suitable 15 volt stabilised power supply
circuit is given in Figure 5.

This is a straight forward circuit
using a push-pull rectifier and a three
terminal monolithic voltageregulator. A
small (100mA) voltage regulator is
more than adequate since the supply
current is only about 15mA. C9 is the
smoothing capacitor and C10 plus C11
are needed to aid the stability of voltage
regulator IC7.

Construction

A metal instrument case which has
approximate outside dimensions of
229 by 133 by 63.5mm is ideal for this
project. The general layout of the front
panel can be seen from the photo-
graphs, and the final wiring of the unit
will be more straight forward if this
layout is not radically altered.

Apart from T1, FS1, and the compo-
nents fitted on the front panel, the
components are all mounted on a
printed circuit board, as detailed in
Figure 6. Construction of the printed
circuit board is mostly straightforward,
but be careful not to omit the link wire
(next to R28). Also, IC3 has a MOSFET
input stage, and this device should
therefore be fitted in a socket, and
should not be plugged into circuit until
the board is in other respects com-
plete. Fit Veropins tothe board at points
where connections to the controls and
other off-board components will even-
tually be made.
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Top: The triangular output of the V.C.O.
Bottom: Output of the triangle/sine converter.
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Figure 5. Mains power supply circuit.

The completed board is mounted on
the base panel of the cabinet, on the
right hand side, leaving space for T1 to
be mounted on the left side of the unit
with the fuseholder for FS1 to the rear of
the board. The component panel is
mounted using one inch 6BA bolts plus
% inch 6BA spacers. The fuseholder for
FS1, and T1 are both mounted using %
inch 6BA bolts. The mountings screws
for the top and sides section of the case
protrude about ¥ inch into the case,
and T1 must be position where it will not
obstruct one of these fixing screws.

An entrance hole for the mains.lead
is made in the rear panel of the case
near to T1, and this hole is fitted with a
small grommet.

Figure 7 shows the point-to-point
wiring of the unit. The identification
letters in Figure 7 correspond with
those in Figure 6, so that point ‘A’ in
Figure 6 connects to point ‘A’ in Figure

7, point ‘B’ connects to point ‘B’, and so
on.

Adjustment

Thoroughly check all the wiring
before initially testing the unit, paying
particular attention tothe wiring around
T1, S3 and FS1. Start with all three
preset resistors at a roughly mid-point
setting.

If an oscilloscope is used to moni-
tor the signal at pin 12 of IC2 a non-
linear ramp waveform should be pre-
sent. If clipping of the signal is evident
RV1 should be backed-off slightly in an
anticlockwise direction so as to eli-
minate the clipping, butit should not be
turned back much further than is abso-
lutely necessary. If no clipping is evi-
dent, advance RV1 as far as possible in
a clockwise direction without clipping
being produced.

Top: Processed ramp signal.
Bottom: The linear ramp signal.
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Figure 6. Legend and artwork.
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RV3 is given a setting that gives an
unclipped output signal at pin 7 of IC3,
and the setting of this component wil!
probably not be very critical.

With S1 set to cut off the V.C.O. from
the ramp generator circuit so that &
fixed output frequency is obtained, an
oscilloscope is used to monitor the
output waveform of the unit and RV6 is
adjusted for the optimium output wave-
form. Alternatively a crystal earphone
can be plugged into SK2 so that the
output of the unit can be monitored by
ear, and with RV5 set for a fairly low
operating frequency it should be pos-
sible to hear the fundamental fre-
quency plus the harmonics at higher
frequencies. RV5 is then adjusted to
minimise the harmonics.

Normally the unit will probably be
used to cover the whole audio fre-
quency over each sweep, and this
requires RV4 to be set for maximum
sweep range, or very nearly so (i.e. setin
a fully clockwise direction). RV5 must

— = o = s - e Ty

g

be set so that the unit is swept over the
appropriate range of frequencies, and it
is helpful here to use a slow sweep
speed and to monitor the output of the
unit using an earphone.

SK1 is coupled to the trigger input of
the oscilloscope, and if the latter has a
positive/negative trigger switch this
should be set to the “positive” position.
SK2 is coupled to the input of the
equipment under test, and the output of
this equipment is coupled tothe Y input
of the oscilloscope. S2 and RV7 are
adjusted to give a suitable input signal
level for the equipment under test, and
the Y gain control(s) of the oscilloscope
are set for a satisfactory trace height. A
sweep speed of about 1HZ is suitable,
and RV2 must be adjusted to matchthe
sweep rate of the oscillator to that of the
oscilloscope with reasonable accuracy.
There is no real advantage in using a
sweep frequency of less than about
1HZ. It is not advisable to use a higher
sweep frequency since this would re-

sult in the oscillator being swept over
the low frequency range before there
had been any significant output at
these frequencies, and misleading re-
sults would consequently be produced.
A higher sweep frequency can be
employed if the unit is only being used
at output freguencies of a few hundred
Hertz or more.

For detailed investigation overonlya
small section of the audio frequency
band RV4 is backed off in an anti
clockwise direction and RV5 is ad-
justed to give coverage of the appro-
priate section of the audio spectrum.

Most oscilloscopes have a green
medium persistence cathode ray tube,
and with the low sweep speeds used in
this application the ieft hand section of
the trace fades out before the right
hand portion is completed. Despite this
the shape of the trace canbe seen quite
clearly without having to resort to a
storage oscilloscope of some kind or
oscillographs.

-
She

~ A complete kit of all parts, excluding the case, is available for this project.
Order As LKO6G (Sweep Oscillator Kit). Price £18.95.

6502 Machine Code Programming from page 7 10110111. This ‘byte’ divides into two

What, for example, do you make of the
number (yes, number!) DEAD?

if you followed what went before, you will
realise that this is simply equal to:

(Dx16%) +(Ex16?) +(Ax 16" +(Dx 169,
=(13 x 163 + (14 x 16%) + (10 x 16Y) +
(13 x 169),
=6563248 + 3584 + 160 + 13,
=57 005 (denary).

HEX numbers can always be converted to
denary in this way but, to make life a bit
easier, Table 1 is included.

- Conversion from binary to HEX is very
easy. The golden rule is as follows — ‘starting
from where the binary point would be, divide
the binary number into four-bit groups;
convert each four-bit group into a separate
HEX digit’. If you find that the ‘highest’ group
doesn't have four bits, include zeros to make
it up, if it helps to see the corresponding HEX
digit more easily.

For example, consider the binary number

‘nibbles’ (as half-bytes or four-bit groups are
called).

Thus, we have 1011 0111. Now all you
have to do is consider these as if they were
BCD (Binary Coded Decimal) groups, write
down the denary equivalent and, from this,
the HEX equivalent. Of course you can miss
out the denary stage and write HEX straight
away if you wish, but you may need practice
to do this consistently and without error. The
two groups are seen to be equal to. 11
(denary) and 7 (denary) respectively. Since
11 (denary) = B (HEX), the binary number
10110111 is written as B7 in HEX.

To take one further example to empha-
sise the point, take the case of the Stack
Pointer Register mentioned earlier. it was
said, in effect, that this could point to any
address in the range 0100 to 01FF. However,
the register itself has only nine bits, the 9th
bit being permanently SET. Obviously the
eight bits bo-b7 can take up any values in the
range 00000000 to 11111111 (in binary),

while bs is always ‘1’. Therefore, the con-
tents of the Stack Pointer Register must lie
between the limits:

0001 0000 0000 = 100 (HEX)
and 0001 1111 1111 = 1FF (HEX)

Note that three zeros have been addedto
the highest bit to complete this nibble and,
since addresses are usually written with four
HEX digits, another nibble of four zeros
should be added to the left to give the
address range as0100to01FF, as previously
stated.

If machine-code programming was
something entirely new to you, then perhaps
this article has given you enough to think
about for the time being. For anyone who
cannot wait to find out more, | suggest they
buy one of the several 6502 programming
manuals available; it would be a good idea
anyway for the serious programmer. My
personal preference is for ‘Programming the
6502’ by Rodney Zaks from Sybex, but at the
time of writing it is about £10.50.
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Now available in the UK exclusively through Maplin

Fifty-seven years ago, Ed Heath, a young aviation
enthusiast designed a low-cost, light plane in kit form that
you built yourself at home. The company he set up in 1926
to sell the kits was The Heath Airplane Company based in
Chicago. Although Ed was killed in a crash just five years fater,
his name lives on and he became synonymous with a range
of superb do-it-yourself electronics kits and training courses
renowned for their excellence.

Each kit contains a “tell-all” guide for first time builders,

a highly detailed step-by-step assembly manual and all the
components and hardware you need. Every component, from
the lowliest resistor to the most complex IC is thoroughly tested
at the Heath factory in America prior to inclusion in the kit.

Now this superb product range will be available in the
UK through Maplin. Over the next year we shall be stocking
a large range of Heathkit products and we begin this month
with some of the established products.

An ultrasonic intruder alarm
that looks like a book! It wili
protect any room in your house,
detecting an intruder's move-
ments up to 7.5m (25ft) from the
unit. Two alarm outlets are pro-
vided, one triggers after a short
delay, and the other after 30
seconds. The total load permis-
sable on these two outlets is 3A
either individually or shared. The
short delay gives time for you to
leave the room after activation
and time to deactivate the alarm
when you re-enter the room.

The alarm can be set to turn
off automatically after 30 seconds
or to remain on until switched off.

ULTRASONIC INTRUSION ALARM

Digital Alarm Clock

One of Heathkits' simpiest
kits and ideal for beginners. This
budget-priced digital alarm clock
features a pleasant blue-green
display that automatically adjusts
to ambient light conditions. You
can wire the clock for 12 or 24
hour display with AM and PM
indication. The clock also shows
when the alarm is set and alerts
you if there has been a power
failure.

14

The alarm is a pleasant elec-
tronic tone to start your day right
and there's a snooze control to
switch the alarm off for nine
minutes. The clock has a built-
in speaker and is styled in a
handsome simulated wood-grain
finish that fits any decor. Size is
168 x 120 x 60mm (7 x 5 x 2%in.).
Order As HK01B (Dig Clock Kit)

Price £34.95

Thus it could be used as an
automatic light switch for your
garage, basement attic or any
place where you want entry into
an area to turn on the light. It
could be used to sound a buzzer
when movement occurs, such as
a child leaving its bed.

The intruder alarm is com-
pletely enclosed in metal and can
be installed anywhere that a
power socket is available. A fur-
ther case is provided that looks
like a book cover and helps to
disguise the identity of the device.
Size in book cover: 257 x 191 x
60mm.

Order As HKO2C (Informer
Alarm) Price £69.95

ALARM BELL

A 240V AC alarm bell that can
be connected directly to the out-
put of the ultrasonic alarm
HKO2C. The bell is fully weather-
proof for external use.

Order As YK58N (Large Dome
Bell) Price £24.95

June 1983

Maplin Magazine




Infra-Red Intruder

Detector

Your home is most vulnerable
during the night when intruders
can approach unseen and can
damage or steal from your garden
or outbuildings even before they
break into your house itself. Now
here's a revolutionary new device
that can detect the movement of a
person at night in the open air
over an 80 square metre (875
square feet) area and keep your
dwelling safe from breaking and
entry.

When a warm-bodied object
moves into the protected area, the
alarm relay operates and can be
used to operate floodlights or an

alarm/light combination making
a burglar or vandal think he has
been observed. The aiarm relay
remains operated for four
minutes, then resumes its silent,
sleepless protective work.

A built-in phototransistor de-
activates the device during the
daytime. As darkness falls, the six
infra-red sensing elements are re-
activated. In cold weather, the
infra-red rays from a person's
exposed hand or face is enough to
trigger it. A manual sensitivity
control adjusts the temperature
differential so that pets and small!
animals won't cause accidental

SUPERB HEATHKIT

EDUCATIONAL COURSES

Heathkit's programmed self-study courses are ideal for
students, hobbyists and for technical staff in companies large
and small. The easy-to-follow format saves time and costs far less
than comparable adult education or vocational courses.

Heathkit's programmed self-study courses are ideal for
students, hobbyists and for technical staff in companies large
and small. The easy-to-follow format saves time and costs far
less than comparable adult education or vocational courses.

Clearly written, well-illustrated programmed-learning texts
speed learning, and experiments provide the hands-on
ingredient so important for learning. Courses range from basic
electronics to robotics. You can brush up on a specific area of
electronics or stay abreast of new technological advances as they
unfold: 'Heathkit's new course on Fibre Optics will be available

soon.

Concepts of Electronics

for Hobbyists

Learn the basic principles of
direct current, alternating cur-
rent, active devices, electronic
circuits, digital electronics and
digital computers. Experiments
assure your understanding of do-
it-yourself electronic projects and
all components required are in-
cluded. To do the experiments
you will need the ET3100 Trainer

:
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described on page 17 and a mul-
timeter. No prior knowledge of
electronics required.

Over a thousand pages of
simple to understand text and
illustrations in a durable binder
are provided.

Order As HKO4E (Course
EE3140) Price £64.95
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alarms.

The unit can be mounted on
an outside wall and measures just
206 x 133 x 76mm. Up to 500w
load may be connected directly to
the relay in the unit.

Order As HKO3D (Infra-Red
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FOR BEGINNERS

This course forms an excel-
lent starting point for those just
beginning to learn electronics.
The course covers current, volt-
age, resistance, magnetism,
Ohm's Law, electrical measure-
ments, inductance and capaci-
tance. It has been completely up-
dated to ensure that you learn
the most up-to-date material
available.

This professionally-designed
course leads you step-by-step to a
complete understanding of DC
electronics, and allows you to

learn at your own pace. Hands-on
experiments increase your know-
ledge by putting your newly-
gained information to work imme-
diately on practical exercises.
The course includes the com-
prehensive text in a durable vinyl
binder and all the components
needed for the experiments. To
complete the experiments you
will need the ET3100 Trainer
described on page 17 and a
multimeter. )
Order As HKOSF (Course
EE3101) Price £49.95
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AC Electronics Coursé
Expands Your Education

An easy-to-understand self in-
struction course to advance your
knowledge of electronics theory
from the point where the DC
course finished. The course
covers generating AC, waveforms,
measurements, capacitive cir-
cuits and their applications, in-
ductive circuits including an un-
derstanding of Q, bandwidth and
filters. The course concludes with
a detailed look at transformers.
The concepts you learn will come

to life as you conduct experi-
ments that turn theory into prac-
tical experience. The course in-
cludes the comprehensive text in
a durable vinyl binder and all the
components needed for the ex-
periments. To complete the ex-
periments you will need the
ET3100 Trainer described on
page 17 and a multimeter.
Order As HKO6G (Course
EE3102) Price £54.95

Electronic Circuits Course
Theory To Practice

Put the knowledge you've learned
in previous Heathkit courses to
work. The course covers basic
amplifiers including biasing, and
coupling, then goes on to explain
audio amplifiers, power ampli-
fiers, video amplifiers and RF and
IF amplifiers. There are detailed
sections on operational ampli-
fiers, power supplies, oscillators,
pulse circuits and modulation.
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The well-illustrated and con-
cise text comes complete with an
attractive and durable vinyl bin-
der and over 100 electronic com-
ponents for use in the experi-
ments outlined in the text. To
complete the experiments you
will need the ET3100 Trainer
described on page 17 a multi-
meter and an oscilloscope.
Order As HK08J (Course

EE3104) Price £64.95
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Carrying on from the AC Elec-
tronics course, this completely
up-dated course continues to
build your understanding of elec-
tronics. This course cortinues to
build your understanding of elec-
tronics. This course covers the
fundamentals of semiconductors
then looks in detail at diodes,
zener diodes, tunnel diodes, var-
actor diodes, PIN diodes and
others. You will learn about the
operation of bipolar transistors
and their characteristics, field
effect transistors, thyristors,
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Semiconductor Devices
Course The Third Step
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“triacs, unijunctions and opto-
electronic devices. There is also a
brief introduction to integrated
circuits.

Hands-on experiments using
the components supplied with the
course give you first hand ex-
perience with semiconductor de-
vices. To complete the experi-
ments you will need the ET3100
Trainer described on page 17
and a multimeter.

Order As HKO7H (Course
EE3103) Price £54.95
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Learn to use a wide variety of
test equipment. The course gives
you the knowledge you need to
make measurements with ana-
logue and digital meters, explains
the operation and use of oscillo-
scopes in electronic testing and
servicing. You'll also learn to use
frequency generators and coun-
ters. A further section covers
bridge circuits, curve tracers,
spectrum analysers and logic
probes.

The course is split into four

Test Equipment Course
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sections, each with its own vinyl
binder. In addition to the texts and
electronic components supplied
you will need the ET3100 Trainer
described on page 17. To fully
appreciate the various parts of the
text, it will also be necessary to
have access to an analogue multi-
meter, a digital multimeter, oscil

loscope, frequency generator and
frequency counter.

Order As HKO9K (Course

EE3105) Price £64.95



You'll get maximum benefit
out of the six courses, DC, AC,
Semiconductor, Electronic Cir-
cuits, Test Instruments and Elec-
tronics for Hobbyists by doing the
hands-on experiments on this
Trainer.

The Trainer features solder-
less breadboard sockets for ease
of component substitution, a 2-
range variable sine and square
wave generator (200-20,000Hz),
dual variable power supplies for
positive and negative voltages
from 1.2Vto 16V upto 120mA, 1k
and 100k linear potentiometers.
A.centre-tapped transformer pro-
vides 30 volts rms for AC ex-
periments.

The Trainer measures 308 x
298 x 89mm and is available in kit
form or ready-built.

Order As HK10L (Trainer
ET3100 Kit) Price £74.95
HK11M (Trainer ETW3100 Built)
Price £159.95

EXPERIMENTER TRAINER ET3100

Digital Techniques Course

Learn to design and apply
modern digital circuitry. This ad-
vanced course is a comprehen-
sive treatment of the subject,
beginning with fundamentals and
theory and guiding you through
digital logic circuits, Boolean al-
gebra, flipflops and registers,
sequential logic circuits, combi-
national logic circuitry and digital
design.

As you complete each step-
by-step section, hands-on experi-
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ments and tests will further aid
your understanding of digital
techniques. The course includes
the text in two heavy-duty vinyl
binders and electronic compo-
nents for performing the experi-
ments. The ET3200 Trainer des-
cribed below is required to com-
plete the experiments. A multi-
meter is also needed and an
oscilloscope is recommended.
Order As HK12N (Digital Tech-
niques) Price £79.95

TRAINER FOR DIGITAL
TECHNIQUES COURSE ET3200

S -

This versatile trainer lets you

put your digital knowledge to work
and allows you to build and test
prototypes, confirm circuit opera-
tion and test digital IC's. Solder-
less breadboard sockets make
experimenting and design easier
and faster with a fiexible capa-
city for eight 14-pin or 16-pin
dual-in-line IC's and 24-pin, 28-
pin and 40-pin IC's.

The trainer has four binary
data switches to pulse logic
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clock generator and four LEDs.
The built-in regulated power sup-
plies furnish +12V at 500maA, -
12V at 100mA and +5V at 500mA.

The trainer measures 308 x
298 x 89mm and is available in kit
form or ready-built.

Order As HK13P (Trainer
ET3200 Kit) Price £89.95
HK14Q (Trainer ETW3200 Built)
Price £169.95

Microprocessor Course | &=

Teaches Latest
Technology

This superb introduction to
microprocessors won first prize
from the International Award
Society for Technical Communi-
cation. You will learn about micro-
processors, microcomputers and
computer programming ina com-
plete efficient and well-organised
way. You'll understand micropro-
cessor basics, computer arith-
metic, programming and inter-
facing.

The course adopts the finest
models of successful self-instruc-
tion techniques with concise
steady-paced  textbooks and
hardware experiments that make
important microprocessor theory,
application and design, easier for
you to understand.

The course is organised in ten
learning units. Unit 1 covers deci-
mal, binary, octal and hexadeci-
mal numbering systems; conver-
sions, binary codes and positional
notation. Unit 2 teaches you
terms and conventions, intro-
duces you to several instructions
and shows how programs are
written and executed. Unit 3
covers binary addition, subtrac-
tion, multiplication and division,
twos-complement arithmetic and
Boolean logical operators like
NOT, AND, OR, Exclusive-OR and
INVERT.

The fourth unit of the course is
an introduction to programming
including branching, conditional
branching, algorithms and pro-
gramming instructions. The 6800
microprocessor is covered in
units 5 and 6 and includes a study
of architecture, instruction set,
addressing modes, stack opera-
tions, subroutines, input/output
operations and interrupts. In units
7 and 8 you'll learn the funda-
mentals of interfacing, interfacing
random. access memory (RAM),
interfacing displays, interfacing
with switches, the peripheral in-
terface adaptor (PIA) and using
the PIA.

You will write and experiment
with a wide variety of increas-
ingly complex programs in unit 9.

In experiments you will turn the
ET3400 trainer into a teaching
machine that will give you drills
and practice in computer num-
bering systems. You will use all
instructions and  addressing
modes and experiment with sub-
routines, stack operations etc.

In the final unit you will use the
electronic components supplied
with the course to convert the
ET3400 trainer into a digital
clock, a musical instrument and a
digital voltmeter. You will experi-
ment with address decoding,
PIA's, input and output of data,
parallel-to-serial conversion tech-
niques, digital-to-analogue and
analogue-to-digital conversion
techniques, and interrupts.

Units 7, 8 and 10 assume
knowledge equivalent to the Digi-
tal Techniques Course whilst the
remainder of the course requires
no prior knowledge.

The course comes complete
with text, two binders and 62 elec-
tronic tomponents including
RAM's, a PIA chip, a digital-to-
analogue convertor, op-amps and
a variety of other microprocessor-
oriented devices. The ET3400
trainer is required to perform the
experiments.

With the computer age upon
us, now is the time to begin your
education in microcomputers
and programming by ordering
this tried and proven course to-
day.

Order As HK15R (Microprocessor
Course) Price £99.95
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Beginning where the Micro-
processor Course ended, these
750 pages of complete and de-
tailed text contain eleven learn-
ing units and ten hands-on ex-
periments teach you the funda-
mentals of microprocessor in-
terfacing. Topics covered in-
clude Advanced Peripheral In-
terface Adaptor and analogue
conversion, serial data commu-
nications, peripheral devices,
memory devices, programmable

timers, an in-depth discussion of
the 6809 advanced micropro-
cessor and the 16-bit 68000
microprocessor.

The text is contained in two
vinyl binders and the course
comes complete with a variety of
components required for the ex-
periments. The trainer ET3400 is
required to complete the experi-
ments.
Order As HK16S (Interfacing

Course) Price £99.95

MICROPROCESSOR
TRAINER ET3400

Functioning as a miniature
digital computer, this trainer
used with the Microprocessor,
Advanced Microprocessor and
Interfacing courses, features a
1K ROM monitor program and a
six-digit hexadecimal 7-segment
display for address and data
readouts and monitoring internal
logic states.

A 17-key hex keyboard per-
mits you to access a memory
location to examine contents,
step forward or backward,
change the contents of memory,
examine and alter any of the
MC6808's internal registers, set
break points for program de-
bugging, or reset the MPU. The
flexible instruction set of the
MC6808 permits five addressing
modes and uses two accumula-
‘tors, an index register and stack
pointer.

The trainer has 512 bytes of
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random access memory, 8 buf-
fered LED's for display of bread-
board logic states, 8 SPST DIL-
switches for binary input and a
breadboard for prototyping
memory and interface circuits.

All microprocessor address,
control and data busses are ter-
minated on the front panel and
there is provision for a 40-pin
external connector to expand
memory and /0 capacity. The
trainer is therefore ideal for any
applications that require a
microprocessor-based software
development system or as a
design aid for developing special
interfaces.

An accessdry containing a
VDU interface, BASIC interpre-
ter, RS232 output and more RAM
will be available fater this year to
extend the trainer.

The trainer measures 310 x
298 x 89mm and is available in
kit form or ready-built.

Order As HK18U (Trainer ET3400

Kit ) Price £189.95
HK19V (Trainer ETW3400 Built)
Price £329.95

Advanced Microprocessor

Course Introduces The 6809

This course covers 6809 pro-
gramming and interfacing com-
pletely. The text is split into seven
units. Unit 1 teaches funda-
mental 6809 concepts and chip
structure. 6809  addressing
modes are discussed in unit2 and
unit 3 covers registers and data
movement instructions, while
artithmetic, logic and test instruc-
tions for 6809 are taught in unit 4.

Unit 5 covers branch and
miscellaneous instructions, unit 6
covers 1/0 and interfacing and
applications for the 6809 is the
subject of unit 7. The 6809 has a
flexible instruction set with over
1,400 different commands avail-
able.

The course includes a-special

adaptor module that converts the
ET3400 trainer into a 6809-based
microprocessor  trainer.  This
assembled module includes a
handy debugging routine con-
tained in the 2K ROM monitor
program.

Ten optional programming ex-
ercises reinforce the concepts
presented in the course, and the
ET3400 trainer is required for
these.

Order As HK17T (Advanced
Micro Course) Price £99.95
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A 1,200 page self-instruction
text with 11 sections covering
robotics from fundamentals. Op-
tional experiments give you
hands-on experience with the
HEROQ 1 teaching robot. Subject
areas covered are:

1 Robot fundamentals

2 AC and fluidic power

3 DC power and positioning

4 Microprocessor
fundamentals

5 Robot programming

6 Heathkit robot
microprocessor

7 Data acquisition (sensors)

8 Data handling and
conversion

9 Voice synthesis

10 Interfacing

11 Industrial robots at work

The programmed self-study
materials guide the student, step-
by-step, until important concepts

are mastered. Self-test reviews at
the end of each unit make sure
you understand what vyou've
studied, before moving on to the
next unit.

Using HERO 1 lets you apply
what you've just learned and you
get the type of reinforcement that
makes learning-by-doing one of
the most effective education
methods ever devised. The
course is also fully functional
without the robot.

You should have at least a
basic knowledge of DC and AC
electronics, digital techniques
and basic microprocessors be-
fore starting the robotics course.
Order As HK21X (Robotics

Course) Price £99.95
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Introducing HERO 1:
The World’s First
Sophisticated Robot

HERO 1 is one of the most
important microprocessor-con-
trotled devices ever conceived. it
is the perfect robotics training
system for industry and schools.

HERO 1 is a completely self-
contained  electromechanical
robot capable of interacting with
its environment. It can see, hear,
speak, detect moving and sta-
tionary objects and determine
their distance, pick up small
objects, move in any direction
and can learn from your instruc-
tions!

Controlled by a program-
mable on-board computer,
HERO 1's 6808 microprocessor
can guide the robot through
various complex manoeuvres,
activate the robot's sensors and
modify the robot's behaviour in
response to inputs from its on-
board sensors and real-time
clock. The straightforward pro-
gramming process allows step-
by-step debugging and other cor-
rections, as needed.

HERO 1 can be programmed
in three different ways. Through
the keyboard mounted on the
robot's head, with its hand-held
remote-control teaching pen-
dant, or through its serial cas-
sette port using a program pre-
viously stored on a conventional
audio cassette tape recorder.
The computer can store pro-
grams with over 1,000 individual

charging.

steps.

Use HERO 1 to guard your
home or office. It could auto-
matically detect intruders in its
range and warn them away ver-
bally. And HERO 1 can remain on
guard for extended periods of
time, using its power-conserving
“sleep” mode.

You can program HERO 1 to
pick up small objects with its arm
and gripper mechanism capable
of seven axes of motion. The arm
extends, retracts and turns, per-
forming mechanical tasks with
precision. The robot can also be
programmed to speak complete
sentences with its phoneme
based speech synthesiser.

Expand HERO 1's capabilities
to the limit of your skill and
imagination with the on-board
experimental breadboard. This
board allows you to design cir-
cuits for interfacing with the
robot's computer.

When HERO 1 tells you that its
batteries need charging, simply
plug in the external battery
charger. HERO 1 can continue to
be used while its batteries are

Use HERO 1 with the robotics
course described on page 18.
You'll quickly get a hands-on
grasp of industrial electronics,
mechanics, computer theory and
programming as applied to
robots by putting them into action.

on cassette tape.

and power.

part in 256.

object up to eight feet away.

- with four levels of inflection.

Exceptional capabilities!

Convenient Control Panel: Control HERO 1 from
the keyboard on his head. You can also use the
remote teaching pendant, or a program written

Experimenting Circuit Board included: HERO 1's
breadboarding area provides direct access to an
170 port, user-defined interrupt, CPU control lines

HERO 1 can see: The robot's light sensor beam
can detect ambient light over the entire visible =
spectrum, with excellent resolution - down to one

HERO 1 can hear: The robot’s omnidirectional
sound sensor can hear ambient sound from 200 to
5,000 Hz, with the same one-part-in 256 resolution.

Detects still and moving objects: HERO 1's
ultrasonic sensors can “see” movement up to 15
feet away, and can determine the range of an

HERO 1 can talk: With the Phoneme Speech
Synthesizer, the robot can simulate human speech step.

HERO 1's Hand grips small objects: The gripper
wmmme Can hold up to a pound when fully retracted
and horizontal - pivots up to 350 degrees.

Arm: Rotates up to 250 degrees, pivots wrist upto
180 degrees, extends or retracts gripper over a
five-inch track.

“Learn” mode lets you teach HERO 1: Just switch
to “Learn” mode and take the robot through your
task. It remembers - and repeats the steps at your
command.

& “Sleep” mode conserves power: This makes HERO
“1. 1 ideal for home and plant security duty - when

n it sees intruders, it “wakes up,” and warns them
away verbally.

Self-contained rechargeable batteries: Two
separate power systems - one for the logic
circuits and a second for the drive system.
External recharger included.

World-famous Heathkit manual: Easy-to-follow
instructions from the world's largest builder of
electronics kits guide you through each kitbuilding

Highly manoeuvrabie: HERO 1's three-wheel drive
system, with one wheel both driving and steering,
allows the robot to move any where - and to tum in

a 12-inch radius. Order As HK20W (Hero 1 Robot Kit) Price £1,599.95
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Morse Code Practice Oscillator

Use this practice oscillator to
learn morse code and pass the
RAE for the HF bands. Most
components mount on a single
circuit board for easy assembly.
The unit operates from a PP3 9V
battery (not supplied) and is com-
plete with a telegraph key with
adjustable rebound. There is a
built-in speaker, volume and tone
controls and a headphone jack for
private listening.

The manual includes sections
on operation, application and
learning the code. Once you get
your licence, use the kit as a
sidetone oscillator for any trans-
mitter using negative grid-block
keying. The two-tone emerald/
grey cabinet measures 111 x 105
X 67mm.

Order As HK22Y (Morse Code Kit)
Price £24 .95

One of the best solid-state dip
meters around, this kit features a
MOSFET paraphase amplifier and
hot-carrier diodes for more sen-
sitivity and a better dip. The
Colpitts oscillator cover 1.6 to
250MHz in fundamentals and
uses a Q muitiplier for greater
detector sensitivity and a respon-
sive 150uA meter movement for
positive resonance indications.

SOLID-STATE DIP METER

The meter operates from a 9V
battery (not supplied) and is com-
pletely portable. A moulded grey
carrying case protects the rugged
aluminium meter and the seven
colour-coded, pre-adjusted, plug-
in coils. The assembly manual
has a detailed section on opera-
tion.

Order As HK23A (Dip Meter Kit)
Price £79.95

Cantenna 1kW RF
Dummy Load

This improved dummy load
now handles 1kW RF energy (2kW
PEP) with VSWR's less than 1.5:1
up to 450MHz. Cool, stable ele-
ment works to eliminate unneces-
sary QRM during tune-up, main-
tenance or alignment. Holds one
gallon of transformer oit (not sup-
plied). For the smart operator -
the finest 50 ohm impedance you
can buy. Save your finals!

Order As HK24B (Cantenna
HN31A) Price £29.95

A SELECTION OF KITS FROM HEATHKITS
SUPREME RANGE OF TEST GEAR

RF Oscillator For
Radio/TV Alignment

This unit which includes
probes is suitable for use in align-
ment of tuned stages in AM, FM
and TV receivers. Output is divi-
ded into five bands, from 310kHz
to 110MHz and features an extra
100 to 220MHz band of cali-
brated harmonics. An added fea-
ture is the 1kHz audio output at
2V rms.

This signal available at a front
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panel jack is ideal for tracing and
isolation of circuit defects in re-
ceiver audio stages and also
/serves as a source of internal AM
modulation. Test leads are in-
cluded. Requires two PP3 bat-
teries (not supplied). Size: 279 x
197 x 146mm.

Order As HK26D (RF Oscillator

Kit) Price £54.95

Antenna Coax
Switch

Designed to switch one RF
source to any one of four anten-
nas or RF loads while grounding
the unused outputs. -Standing
wave ratio to 250MHz is 1.1:1
max. Power capability is 1kW
(2kW PEP). A bracket is provided
for mounting on equipment cabi-
nets, desk or wall.

Order As HK25C (Co-ax Switch
Kit) Price £24.95
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This superb instrument is
ideal for gain and frequency re-
sponse measurements in audio
amplifiers, as a signal source for
harmonic distortion measure-
ments or as an external modu-
lator for RF signal generators. A
meter calibrated in both volts and
dB, monitors the sine wave out-
put.
Specifications:

Sine wave output
Frequency range: 1Hz to 100kHz
Output voltage: 8 ranges - 3mV
to 10V rms (up to 1V there is
600 internal load).
dBranges: -62dB to +22dB
-12dB to +2dB on
meter
-50dB to +20dB in
eight 10dB switch
positions
+2dB. max into 600
load
Output variation: +1dB from
10Hz to 100kHz
Output indication: Two voltage

Low-Distortion, Sine-Square
Wave Audio Generator

scales and one dB scale on
front panel meter
Quput impedance:
10V range: 0-10009
3V range: 800-10008
1V range and lower: 6008

Meter accuracy: £10% full scale

Distortion: Less than 0.1% from
10Hz to 20kHz

Square wave output

Frequency range- 5Hz to 100kHz

Output voltage ranges: 0.1V, 1V

10V peak-to-peak into 20009
or greater

Output impedance: 529 on 0.1V
and 1V ranges
Up to 2209 0n 10V range

Rise time: Less than 50ns

General

Frequency selection: First two sig-
nificant figures on 0 to 100
and O to 10 switches each in
ten steps. Third figure on Oto 1
control. Multiplier switch x1,
x10, x100, x1000.

Frequency error: Within 5% of
first and second digit.

Power requirements: 240V AC,
50Hz, 6W

Dimensions: 337 x 178 x 130mm

Order As HK27E (Sin-Square Gen

Kit) Price £145.95

Hand-Held
Digital
Capacitance
Meter

This compact hand-held
meter will measure capacitance
on its easy-to-read LCD display
from 0.1pF to 199,900uf. The
auto-range feature automatically
selects the correct range of mea-
surement from a choice of ten
ranges. Four separate LED's in-
dicate the correct unit of measure
i.e. pF, nF, uF or mF,

The built-in polarised “Kelvin’
terminals allow for direct mea-
surement and a remote extension
lead allows capacitors to be mea-
sured in situ. A zero offset con-

trol equalises the display level to
compensate for stray capaci-
tance within the meter.

Protection from excessive cur-
rent is provided by clamp diodes
and a 0.25A fuse when the in-
strument is turned onand bya 2.2
ohm, 2W resistor across the input
when the instrument is off.

The meter can test capacitors
with a low operating voltage; it can
detect leaky capacitors and it can
measure electrolytic capacitors
as a low bias voltage is super-
imposed on the test voltage.
Specifications
Ranges: 199.9pF, 1999pF,

19.99nF, 199.9nF, 1.999uF,
19.99uF, 199.9uF, 1999uF,
19.99mF, 1999.9mF.
Accuracy: With standards sup-
plied:
Ranges up to 199.9nF +(0.5% of
reading +1 count +0.5pF)
Ranges over 199.9nF +(5% of

reading +1 count)

With laboratory standard:

Ranges up to 199.9nF +(0.2% of
reading +1 count +0.5pF)

Ranges over 199.9nF +(5% of
reading +1 count)

(Over temperature range 19 to
25°C).

Display rate: Up to 1999ufF: less
than 1.5 seconds

Over 1999uF : less than 10
seconds

Operating temperature: 0 to

40°C

Battery: 9V PP3 (not supplied)

Battery indicator: Displays “LO
BAT" when voltage drops to
5V.

Test voltage: 2V DC max. 0.6V
to 1.4V DC typical.

Dimensions: 191 x 83 51mm.

Weight: 450G including battery.

Order As HK28F (Cap Meter Kit)
Price £139.95

More Heathkit items will
become available from
Maplin. Watch this
magazine for details.
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ZX81/MODEM INTERFACE
ZX81/MODEM INTERFACE

* Connects ZX81 to Modem or other computers
* TTL/RS232 compatible

* Plugs into expansion socket via motherboard
* 300 Baud standard transmission rate (adjustable)

by Dave Goodman

Modem project has prompted us

to develop a series of connecting
interfaces for most ofthe popuiar home
microcomputers. This will enable two-
way communication; either direct to
other computers or via telephone links
to systems such as the Maplin on line
computer.

The ZX81/Modem interface utilises
an EPROM code translator for convert-
ing ASCII coded signals to ZX code and
vice versa, as the ZX81 is not ASClI
coded.

Included in the article is a machine
code program for running our interface
with the ZX81. Perhaps the thought of
machine code programming is ana-
thema to many Sinclair BASIC users,
but don't be put off. All that you
need to do is type in the codes given,
store the program on tape for future
use, and RUN. If you so wish, the
program can be used as a basis for
further development by the more
experienced programmer.

Circuit Description

REG 1 is fitted so that the power
supply can be taken from the un-
regulated side of the computer PSU
(+9V). This saves undue loading on the
internal regulator of the ZX81, and, if
link 1 is not used, any external supply of
+8V to +30V may be connected to P2
instead.

Serial data transmissions enter the
UART (iC6) via level change triggers
from pin 3 and 6 (OV). Ali signais are
TTL level, and may be connected direct
or inverted by S7 to suit the system.
IC7 is a 4.8kHz astable multivibrator,
and supplies the UART, which needs a
clock frequency of sixteen times the
required Baud rate. Dividing 4800Hz by
sixteen will give the standard Baud rate
of 300.

I he immense popularity of our

Receive Mode

The 1/0 port IC3 has three ports
designated A, B, and C. For the
computer to access these ports it is
necessary to make roomin the memory
map, so that IC1 and IC2 decode
address lines A3 to Al5 for addresses
8312 to 8315, which appear in the
‘ghost’ ROM area in the ZX81. D1 de-
selects the internal ROM area for use by
the interface. IC3 is an 8255, which has
quite a comprehensive operating in-
struction set, but for our application all
that is necessary is to set Port A to
output mode, Port B to input mode, Port
C upper(pins 10 and 11) to input mode,
and Port C lower (pins 14 to 17) to
output mode.

To do this a control code must be
placed on the computer D@ to D7 data
lines at address 8315, and the control
code to set the mode is 138. Of course,

setting the control code must be done
immediately at the beginning of pro-
grams used to control the port, and
would be something like POKE 8315,
138.

Port C, address 8314, is set next to
disable the EPROM output (OE HIGH-
I1C4), and prevent IC6 from transmitting
data DS HIGH and setting RDE low. This
allows data from IC6 to be placed into
Port B (address 8313). The DAV (data
available) output goes high when serial
data enters IC6, and this acts asa FLAG
to tell the computer that information is
ready to be read from Port B.

Unfortunately, the ZX81 code
system is not compatible with ASCII, so
received CHR$ will need to be trans-
lated. Port B is read and this data is
placed into Port A (address 8312) and
EPROM IC4, where it is translated and

ZX81/MODEM INTERFACE
ZX81/MODEN INTERFACE
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Figure 1. Circuit diagram.

placed into Port B again. Reading Port B
will produce the required character for
printing to the screen display. Using an
EPROM for code translation makes
programming much simpler and
reduces memory requirements, al-
though IC4 could be omitted and data
read from Port B direct. This arrange-
ment would be used when communica-
ting with another ZX81.

Transmit Mode

Port C is used to reset the DAV
output via IC5. Disable the receive data
lines P5 to P12 by taking RDE high, hold
IC4-A8 high (this address line must be
high for Tx codes and low for Rx codes)
and enable 1C4 output by taking OE low.
ZX codes for transmitting are then
placed into Port Aand IC4, and henceto
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the UART. DS (transmit data strobe) is
taken low, to tatch data from pins 26 to
33 into IC6, then DS is taken high to
transmit data in serial form viaIC5, S8,
to pins 6 and 4 (OV).

Switches S1 to S6 set various status
bits, character length and parity as
shown in Tables 1a and b. Switches S7
and S8 allow the user to select either
normal or inverted signals for receive or
transmit, depending on the system
connected. R1 and C6 reset both
UART and 1/0 port when first switched
on, and D2 and C7 apply a fast nega-
tive puise for resetting DAV output.

£t

Table ia. '

e

Table 1b.

A standard switch setting would be
switches 1, 2, 3, and 5 open and
switches 4 and6 closed. This gives 7 bits
per character, 2 stop bits and no parity.
S6 would normally be left closed, as this
places all status bits onto the output
lines.

83

83

8313

8312 P ]
Table 2.  All Port addresses and their functions.
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Construction

Start construction by fitting all 83
track pins. They are inserted through
the holes in the PCB marked with a
circle. Press them home and apply
solder to both sides of the board. Next
fit the five resistors and four diodes.
Around one end of the diode body is a
black band, and this should be lined up
with the white bar on the PCB legend.

Now place all seven IC sockets in
position. ICs 3 and 6 use 40-pin
sockets, IC4 uses a 24 -pin socket, ICs 1,
2, and 5 use 14-pin sockets, and IC7
uses an 8-pin socket. Solder these into
place to prevent them falling out whilst
you are completing the assembly.

Insert the DIL switches S1 to S6.
They are of dual construction, and have
two switches per package. Each switch
is operated by moving one of the plastic
arrows on the top, the numbers 1 and 2
being the ‘on’ position. The arrow
crossbar is shown on the PCB legend to
assist with correct orientation. Switches
S7 and 8 are of a different construction,
being the changeover type of switch,
and these have a large plastic cap on
top with three small arrows. Again, the
legend will assist you in locating these
components.

Insert the disc and plate ceramic
capacitors. C9is asilvermicatype, and,
being much larger than the others is
easily recognised. When fitting C1 and
6 ensure correct polarity. Preset RV1
can now be fitted, as can the six
veropins. Finally, insert a %in 6BA bolt
through the PCB, from the track side,
and place a vaned heatsink in position
over it. Mount REG 1 onto the heatsink,
ensuring that the bolt goes through the
mounting tab on the regulator body. No
mounting kit or silicon compound is
necessary here. Use a 6BA washer and
nut to clamp REG 1 to the heatsink and
PCB. All three leads can now be bent
and inserted through the board for
soldering. Solder all components care-
fully in place, cut off the excess leads
and inspect for bad joints and short
circuits.

Scrubbing excess flux from the
track, using thinners and a stiff brush,
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Figure 2. PCB legend and artwork.
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Figure 3. Pinouts.

will make inspection easier and often
remove solder blobs and whiskers
otherwise overlooked.

Testing :

Do not insert any ICs at this stage.
Solder a connecting wire between pins
1 and 2, set RV1 wiper with its centre
pointing tothe arrow legend on the PCB.
Set S4 to ‘on’, that is with the brown
arrow at 1, and also set S6 to ‘on’.
Switches 1, 2, 3, and 5 are set to the ‘off’

IET T =0
POKE 8315, 138

POKE 8314, 9
10 FOR I = 0 TO 255

40 NEXT I

50 CLS

45 IF T = 256 THEN STOP

PRINT TAB 6; "RECEIVE CODES"

1
2
3 LET HS = "0123456789ARCDEF"
4
5

15 PRINT AT 9,5; "ADDRESS DEC HEX"

20 POKE 8312, I ~

25 LET P = PEEK 8313

30 PRINT TAB 7; I+T; TAB 14: p; " "s TAR 19;

35 PRINT HS(1+INT(P/16)):HS(1+P-(16*INT(P/16)))

55 PRINT TAB 6; "TRANSMIT CODES"

5 REM TEST PROGRAM 2.

10 LET CW=8315

15 LET C=8314

20 LET B=8313

25 LET A=8312

30 POKE CW, 138

35 POKE C, 15

4@ IF INKEY$C> " THEN GOTO 40
45 IF INKEY$= “” THEN GOTO 45
50 LET W$=INKEY$

55 POKE A, (CODE W$)

60 POKE C, 13- )
65 POKEC, 5

70 POKEC, 15

75 IF PEEK C{128 THEN GOTO 75
80 POKEC, 14

85 POKE A, (PEEK B)

90 POKEC, 8
60 LET T = 256 95 PRINT CHR$(PEEK B))
65 POKE 8314, 13 106 GOTO 40
70 GOTO 10
Program 1. \ Program 2.
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1IC2 741530
ZX81 MODEM INTERFACE PARTS LIST IC3 8255A
. Resistors — All 0.4W 1% Metal Film. IC4 23161/2116
- A o :gg ZYLZ? 10150
M100K -3
;g }&Ok ( (MIM; iC7 ICM7555
R45 150R 2 off (M150R) .
3 3 i 4 Miscellaneous
i s B A WL iies DIL Switch SPST Dual 3 off
Capacitors S78 [)'L~ Switch SPDT Single 2 off
Cl 100uF 10V PC Electrolytic (FF10L) i;f;g DII)L' LS;; : e
C2-5inc, 8 100nF Minidisc 5 off (YR75S) 24'P§ﬂ g
C6 2u2F Tantalum (WW62S) -Fin o
c7 1nF Ceramic (WX68Y) 3;*:3 3; Lat S;rt‘k o
i P
Cc9 100pF Silvered Mica (WX13P) by P % m
Semiconductors f cUt G%AZMI : v, . car
D1,23 1N4148 3 off (QL8OB) - Veropin L21X) =
D4 BZYB8CAY7 (QHO6G) Track Pin . 2Pkt ngbi <
REG 1 uA78MOSUC {QL28F) PCB , ( -BZI?& 2
ic1 7aLs27 (vFi8u) A complete kit of all parts is available for this project.
' Order As LKO8J (ZX81/Modem Interface). Price £24.95. =
et

position, and switches 7 and 8 to ‘INV'.
With no power attached, plug the
interface PCB into your ZX81 or Exten-
diboard, and switch on. Use a voltmeter
connected to OV (pin 4/5), and check
for +5V on the output pin (right-hand
side) of REG 1. Switch off, insert ICs
and re-apply power. You should be
rewarded with a cursor on the screen,
as normal. If a frequency counter or
oscilloscope is available, check for a
4.8kHz signal on pins 17 and 40 of IC6,
and adjust RV1 to suit. When testing
programs, note that on a 1K only
machine the interface will still function,
although you will not be able to run the
machine code program and have a full
screen display.

Now enter and run test program 1.
This will test all port locations, along
with the EPROM addresses 0 to 511.
The display data, printed in decimal
and hexadecimal, shows ASCIl and
ZX81 CHR$ codes stored in 1C4.

After typing the program enter
RUN/NEWLINE. The program will stop
after printing EPROM.address 511; with
an error 9 at line 45, whichis all right. If,
however, your test program fails before
this make sure that you have entered ali
eighteen lines correctly. If you still have

problems the Port may be faulty, in
which case you will need to POKE data
into Port A and PEqEK Port B to get an
indication of the failure.

Next, enter and run program 2.
Connect pins 3 and 6 together on the
module, and press any key. Data will be
transmitted and received, then printed
on the TV display, proving that the
module is functioning correctly. The
display is limited to around 400CHR$ in
1KB.

Using the Interface

As mentioned previously, the pro-
gram and working system require a
minimum of 1050 bytes of memory,
which means that to display a fuli
screen of data a RAM extension is
required. You could, however, write a
simple receive only routine, for testing
your interface with modem systems,
but BASIC is too slow for this applica-
tion, so machine code programs be-
come necessary. Program 3, entered
into a REM statement, will allow two-
way communication with the Maplin
on-line computer, and also several
other commercial data links. The TV
display will be blank until data is
received, whereupon the bottom line

10 REM "MI"

Go into FAST mode,

press RUN then NEWLINE
and enter the following Decimal codes.
(Enter each code then NEWLINE.)

Each code is a number between 0 & 255 inc.

62 138 50 123 32 205 14 12 14 0 33 122 32

will fill with characters and scroli
when full.

Carriage return codes will scroll the
display while line feed codes are
trapped and not used. Once you have
established a data link, transmission
can be direct from the keyboard — no
transmit or receive mode control codes
are required here. Provided that sys-
tems connected to the interface have
echo facilities, you may print to the
screen via the transmission path, not
directly from the keyboard. Many shift
characters are valid, but some of them
will be decoded as question marks,
along with all the unused EPROM
address codes.

Function and Graphics modes are
not used, and should generate either
shifted or direct key characters. Faci-
lities do not exist for deleting characters
or for clearing the screen. The BREAK
key returnsa space and NEWLINE gives
carriage return when typing program 3.

Once the last character has been
entered the program will stop running.
Return to SLOW mode and press
NEWLINE. You will see line 20 full of
characters and symbols. Parts of the
line will be biank due to code 118 being
entered, but this is all right. Now check
the data by changing line 40 toPRINT,
and line 50 to PRINT PEEK |I. Now RUN
30 and a check list giving each address
and the number stored there will fill the

20 REM (Tvpe in 110 full stops) screen. To continue press CONT-
30 FOR I = 16524 TO 16632 NEWLINE.

40 INPUT A When you are happy with your
50 POKE I,A efforts RUBOUT lines 30 to 60 and type

tion USR is below key L, and 16524 is
the starting address of the machine
code program. You would be well
advised at this stage to save '‘MI’ on
cassette a few times. ‘MI’ is short for
Modem Interface, although obviously
any recognition code could be used. If
line 10 REM statement length is in-
creased, the starting address 16524
will also be increased, so you must

54 11 54 10 126 230 128 40 28 58 121 32 254
10 40 237 50 120 32 54 9 58 121 32 254 118
40 220 215 62 32 12 185 40 213 24 216 229
197 237 75 37 64 33 255 255 167 237 66 40

40 17 0 1 167 237 82 40 32 205 189 7 126 237
75 37 64 33 255 255 191 237 66 32 244 50 120
32 33 122 32 203 118 40 252 54 13 54 5 54 10
193 225 191 24 164 s

calculate this when changing the pro-
gram name, or all will be lost!

To operate the system, hook up the
modem, or whatever you are trying to
communicate with, to pins 3 (serial
input), 4 (OV), and 6 (serial output), and
load the program. Type RUN-NEWLINE
and make the communicating link. You
may now receive or transmit data as
required.
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CASHTEL — THE NEW WAY OF SHOPPING

Maplin's brand new Computer Aided
SHopping by TELephone service (CASHTEL)
opens on June 1st. After this date, the
message currently available on 0702
552941 will be replaced by a real time
computer order system

After accessing the system you will be
able to enter stock codes and check the
current price and whether we have sufficient
stock to meet your requirements. If you wish,
you may then placean order. You will only be
able to do this if you have aiready bought
from us by mail order and have been
allocated a Customer Number. Alternatively,
please send or phone your name and
address to us and we will aliocate a number
for you. A credit card is aiso necessary.

You will then be asked to enter your
Customer Number and name and address.
You must enter them exactly as they appear
on the label on the order form returned to
you. if what you enter matches what is on file,
you will then be able to enter your order.

Type in the stock code and quantity of ali
the items you want. When this is completed,
you will be asked for your credit card number
(Access, American Express, Barclaycard or
Mapcard). Note that goods will only be sent
to the cardholders address as advised by the

credit card company.

You will then be told exactly how much
you will be charged and if you accept, when
you hang up the order you have placed wiil
be passed to the printer in our warehouse. A
few minutes later your order will be col-
lected, packed and despatched.

Any European standard (CCITT) 300
baud modem will be able to communicate
with our computer. Our computer is a Digital
Equipment (DEC) PDP11/70 with 2Mbytes
of MOS memory and 200Mbytes of on-line
disk memory. Aithough you will not notice
(our computer's response will appear instan-
taneously), there will be around 36 other
interactive users accessing the systemat the
same time you are.

If the main computer is not available, you
will receive a message showing the times
when Cashtel is operating. If you continu-
ally receive busy tone or have any opera-
tional problems, please telephone 0702
554155 and ask for the DP manager. If he is
not available, please leave a message with
the switchboard operator. This will help us to
monitor the service and provide more lines if
necessary.

Try our Cashtel service today - it's
tomorrow’s way of shopping!

MAPLIN'S ""
TOP
TWENTY
'‘BOOKS

1. (4) Audio Circuits and Pro;ects by
. Graham Bishop (XW46A) (cat.
P41)
(1) Games for the Atari by S. Roberts
(WA47B) (cat. P62)
3. (2) De Re Atari (WG56L) (cat. P62)
4. (5) Cost Effective Projects Around
the Home by John Watson
(XW30H) (cat. P.41)
5. (3) Master Memory Map (XH57M)
(cat. P62)
6. (6) Projects for the Car and Garage
by Graham Blshop (XW31J)(cat.
P30)
(12) VIC Programmers Reference
Guide (WA33L) (cat. P63)

~

8. (-) The 6809 Companion by M.
James (WG88V) (cat. P55)
9. (9) The BBC Micro - An Expert

Guide by Mike James (WKO4E)
(cat. P63)
10. (-) Electronic Security Devices by
R. A. Penfold (RL43W) (cat. P40)
11. (-) Remote control Projects by
gwe)n Bishop (XW39N) (cat.
43

12. (13) Power Supply Projects by R. A.
Penfold (XW52G) (cat. P38)

13. (8) Atari BASIC Learning by Using
by Thomas E. Rowley (WG55K)
(cat. P62)

14. () international Transistor Equiva-
lents Guide by Adrian Michaels
(WG30H) (cat. P32)

15. (14) Electronic Synthesizer Projects
by M. K. Berry (XW68Y) (cat.
P50)

16. (16) The TTL Data Book (WA14Q)
(cat. P33)

17. (11) Programming the 6502 by Rod-
nay Zaks (XW80B) (cat. P54)

18. (17) Towers' International Transistor
Selector Update 2 by T. D.
Towers (RR39N) (cat. P32) ’

19. (-) How to Use Op-Amps by E. A.
Parr (WA29G) (cat. P35)

20. (-) Practical Repair and Renovation
of Colour TV's by Chas E. Miller
(RH27E) (cat. P48)

These are our top twenty best-selling books
based on mail-order and shop sales during
November and December 1982 and January
1983. Our own publications and magazines
are notincluded. We stock over 450 different
books reIatmg to electronics or computing,
and the full range is shownon pages29t065
of our 1983 catalogue. For prices see page
29 of this magazine.

NEW ITEMS IN

BK74R P.C. Edgecon 2 x 12 Way Price £3.86
GB19V  DXers Audio Processor PCB  Price £1.90
GB21X  CMOS Crystal Calibrator PCB  Price £2.72

GB22Y  Sweep Oscillator PCB Price £3.25
GB23A  ZX81 Modem interface PCB  Price £4.75
GB24B  Eniarger Timer PCB Price £1.40
GB28F  VIC20 RS232 interface PCB  Price £2.90
LKOSF DX'ers Audio Processor Kit Price £14.95

THIS ISSUE

LKO6G Sweep Oscillator Kit Price £18.95
LKO7H Enlarger Timer Kit Price £27.50
LKO8J ZX81 Modem interface Kit Price £24.95
LK10L Crystal Calibrator Kit Price £15.95
LK11M  VIC 20/RS232 interface Kit  Price £9.45
QY52G  2716/M6 Price £8.50
QY534  BF173 Price £0.19

‘and Syntom

'D'WRSZ& #nterfaee

MANCHESTER SHOP
OPENS SOON

Our new Manchester superstore offering
the full range of Maplin's electronic com-
ponents, computers and software will be
opening in mid-August 1983. Part of the new
store will be a seif-service area where you
can browse around and choose the parts you
want. Counter service will be available as
well. Upstairs you will find our computer
demonstration area with displays of hun-
dreds and hundreds of different software
packages for Atari, BBC, Commodore 64,
Dragon, Mrcroprofessor Sord M5, Spectrum
and VIC20.

You willfind us at 8, Oxford Road opposnte
the BBC, between Piccadilly and UMIST.
We're just a few steps from Manchester's
Oxford Road station and about five minutes
walk from the city centre. There is excellent
parking on meters in the adjacent sideroads
and we're about five minutes drive straight in
from junction 10 on the M63 at the start of
the M56. We'll have more details for you in
our next issuey

CORRIGENDA

Vol. 1 No. 2 Burglar Alarm

The value of C8 on the Main PCB is now
68nF (WW39N).

Vol. 1 No. 4 Remote Controller for Amplifier

In Figure 2, Pin 14 of IC1 goes to $2/6/5
(Note PCB is correct)

Vol. 2. No. 5 Modem
D9 Function is “LOCK"
D10 Function is “Tx DATA"
D11 Function is “Rx DATA”
D12 Function is “ON LINE”

On cct dia. IC10a & IC10c should be
swapped (1C10a drives TTL O/P).

In Setting Up instructions, the signal at
TR2 emitter should be a stepped sinewave of
800mV (not TR1).

On some PCB's the “+"” sign of C33 is
shown incorrectly, the positive should gothe
outside of the board.

Vol. 2 No. 6 VIC20 Talkback

in Parts List, C8 should be 10,000pF not
“nF".

ZX81 Talkback

In text on page 8, second paragraph in
the centre column “with suitable program-
ming 1C6 will place D@ to D8 to.......etc",
should read “D@ to D7".

First Base

In text on page 21, in last sentence of
paragraph before “CONSTRUCTION" head-
ing, “D5” should be “LED 1",

In Figure 10, on page 25, the vaiue of D5
is “6V2".

In Figure 4, the arrows shown on D10
should be in the opposite direction.

COMING SHORTLY
VO Ports for the Dragon 32 and Specmm
TTL/RS232 Converter . :
1K RAM extension for the ZXSI
be easily expanded up to 7K
Part 2 of the Telephone Exchange
VIC Extendiboard with an opt:onal 3 W'
An article on How to Interface the BBC Micro
Synchime umtto 80 w:th swm!m&,;stai -

Minilab project aoorbea for the Deaf
Electronic Codelock _Logic Probe

JRAPLIN MEWS  JHAPLIN MEWS
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to +12V DC.
Specification:

This meter has 14 ranges, and
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GOOSTER AMPLIFIER

FOR AUTO RADIOS
F/AN TR

A high gain car aerial booster
amplifier covering the Long,
Medium, Short and VHF
wavebands. The unit simply
plugs into your radio and the
existing aerial lead, plugs
into the amplifier. We have
measured gains of 20dB at
90MHz, which should give
largely noise-free reception on
previously noisy FM stations
and a big increase in signal
strength on weak AM stations.
The unit is only suitabje for
use with negative earth cars,
and the red lead from the
amplifier must be connected

i
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Supply: +12V DC @ 10mA

Frequency range: 150 kHz to 106MHz

Body dimensions: 85mm long x 18mm dia.

Coax cable: 300mm long terminated in car aerial plug
Supply wire: 450mm long

Our usual price £6.95

Order As SP02C (Car Aerial Booster) Price £3.45

and get one for less than half price!

MULTIMETER 2050

features a 20,000 ohms per
voit DC and 10,000 ohms per
volt AC movement, making it
more accurate on transistorised
circuits. Overall size: 120 x

85 x 30mm

Ranges:

DC Volts: 5, 25, 125, 500, 1000 at 20,000 ohms per volt.

AC Volts: 10, 50, 250, 1000 at 10,000 ohms per volt.

DC Current: 50uA, 250mA

Resistance: 0-6ku , 0 to 6Ms (3004 and 30kg atcentre
scale)

Decibels: (switch at 10V AC)-20 to +22dB (ref:

0dB=1mW in 6002 )
Supplied complete with detailed operating instructions, one
red and one black test lead with probes and one battery
replacement type HP7).
Our usual price £11.95 _
Order As SP03D (Multimeter 2050) Price £9.95
and save yourself £2.

LOW-COST DIGITAL MULTIMETER

This digital multimeter offers excellent value for money

at our normal price, and with our special offer it is even better.
The meter features automatic zero and polarity, full overload
protection, 10M@ input impedance, and low battery
indication ‘BT’ on left side of display. It has a basic accuracy
of 1%, and 13 ranges. The last three digits are blanked to
indicate that the input is over range.

Qverall size: 138 x 86 x 36mm
Weight: 300gms
input
impedance: 10Ma
Accuracy: DC Volts: +1% +1 digit
AC Volts: +2% +1 digit
DC Current: +1.5% +1 digit
Resistance: +1.5% +1 digit
Ranges: ‘
DC Volts: 2, 20, 200, 1000V
AC Volts: 200, 500V
DC Current: 2, 20, 200mA
Resistance: 2k& 20ks , 200ka 2Ma

Supplied complete with operating instructions, one red and
one black test lead with probes, carrying case, wrist strap,
and battery (replacement type PP3).

Our usual price £29.95

Order As SPO4E (Low-Cost Digital Multimeter) Price £24.95
and save £5. Webelieve this may be the lowest price you

have ever seen for a digital multimeter.

FOUR TYPE AA NI-CAD BATTERIES

A pack of four type AA NiCads, replacements for HP7
batteries. Used in conjunction with one of our NiCad chargers
you can enstire that you never have to buy disposable batteries
again. For full details see page 26 of the 1983 Maplin
Catalogue.

Our usual price £1.25 each

Order As SPO5F (Pack 4 NiCads AA) Price £3.99

and save yourself over £1.
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PRICE LIST

1

All 'prices shown in this price list are valid from 16th May 1983 to

13th August 1983

Please note new telephone number for Sales Only (0702) 552911

Prices shown in this listinclude VAT at 15% where applicable. ltems
marked NV are rated at 0% and the price shown applies both to
inland and export orders. Overseas customers should add up the
total cost of all items except those marked NV and deduct 13% to

" arrive at the total price excluding VAT. Alternatively multiplying the
total price (except NV items) by 0.87 will give the total price
excluding VAT. Please add extra for carriage on all overseas orders.
Carriage will be charged at cost.

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

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

All prices are for the unit quantity shown in the catalogue (unless
shown otherwise on this list) i.e. each, per pack, per metre etc. All
prices include postage and packing. Thereis a 50p handling charge
which must be paid on all orders having a total value of under £5.00.

The price list is intended for use with our 1983 catalogue and
applies to all mail orders. Prices in our shop are generally lower on
heavy items as mail order prices include postage and packing costs.

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

NYA Not yet available
NA Not available

DIs Discontinued

TEMP  Temporarily out of stock

ooP Out of print

FEB . Out of stock, new stock expected in month shown
1 While stocks last

NV indicates that item is zero rated for VAT purposes
* See Amendments to Catalogue
$ Please add £6 carriage if your order contains one or more

items marked thus

- TRADE QUANTITIES

The letter in brackets after the price indicates the minimum
quantity of that item you can buy and qualify for a trade price. If you
buy less than the quantity shown then the price is that shown. If you
want to buy the quantity shown or more of that item, then please
contact us for a trade price. If no trade quantity is shown, then the
price shown is the best price we can offer regardless of the quantity.
Trade quantities shown for wires or cables of any type isin metres,
not reels or parts of metres. Trade quantities for nuts, bolts,
washers, Hiatts etc. refers tothe number of packs, i.e. to ualify fora
trade price on Tag 2BA for example (trade quantity 50%), you will
need to order 500 packs which is equal to 5000 tags.

Most items in the price list have a letter in brackets after the price
which indicates the trade quantity as follows:

(A) Trade quantity 5

(B) Trade quantity 10
(C) Trade quantity 25
. (D) Trade gquantity 50
(E) Trade quantity 100
(F)  Trade quantity 250 ‘
(G) Trade quantity 500
(H) Trade guantity 1000

Prices charged will be those ruling on the day of despatch

1983 VAT 1983 . VAT 1983

Catal inclusive Catalcnue inclusive  Catal

Page No. PRICE Page No. PRICE  Page No.

Page 15 :g}" Mast Bracket Type 3. . . . :s50(5$ Page 25
XQ54)  Mast Bracket Type ... )

XF30H  Pirate Attack Poster ....... £1.00NV (D]

o M:;tl.in l;‘:cﬂu o tle o(Is) 44X Mast Bracket Type 14 . £4.6!

2W45V Loft Bracket EM4 ...

AERIALS

X

Page 20 XQ57M
227 i oig X shing Kit T
x¢248 DIS  XQ61
x425¢ i . i Xi Mast G
xQ27€ i TTTE25208)  xQ63T  Mast
XQ28F  Mushkilier FM284T. ...DIS ~ BW4GA
X(29G Trucolour TC i BWA9D £11.94 (A)
XQ30H  Trucolour TC10 Grp B .62 BWS0E £14.65 (A)
XQ31J  TrucolowrTC10 GrpC/0 94
rucolour TC10 Grp E... .
£11.85 (A)

XQ32K  Trucolour TC13 Grp A..

33L  Trucolour TC13Grp B ..
XQ34M TrucolourTC13 GrpC/D
X ggg Trucolour TC18 Grp A.. .95 (A
X Trucolour TC18 G B...... £13.85 (A

375 TrucolourTC18 GrpC/D ... £13.25 (A)
XG248 Trucolour TC18 Grp E....... £13.25 (A)

Page 27

WY22Y Ni-Cad Charger..........

YK31J Unwst Ni-Cad Chrger.
PP3 Nicad er.

g

pie
38588

Boe:

8 H88uR
a8

g gEREE
& 58

_oRa
8 SHR8S
Z 02TEd

I 008

XQ38R XG5 £17.60 (A len
SN Extragain XC8 -£2200 8 2p (G)
again ... £23. BWS54J  Sfce Dble Co-Ax Ot
xga1u SepC £22.50 (A) A LX)
2V Extragan XG8 W £21.95 () 20
W
it £7884)  BWSaN Aenai Swich Hp
xQasy £€37.30(A)  LeO9K  75/300 Balun ...
X £3730(A)  RKA7B 3dB Attenuator.
£53.60 (A) gwsw memn: ?‘2’38
XQS1F . . lenual - B
fggg’é B2HE BN M o HBO ok
.. £10.25(A) v Fernte Rod 810 .. 33p(E
Page 22 Vgg‘]):l Ferrte Rod 814, . . ...46p f; Page 28
szzv Univ. Clamp Type 1 £1 95 (D) YESIh Ferrae Rod10s = ;ep(g N |'3"'mm° o Doty """"'"”‘2’ X Undrstdng Dig El
niv. Clamp . . errit e u 1) RSO Ny leC
BWAIW Mast Bracket Type 2. £2.35 (8]  LBIIN MW/ W aernd”. . “TE2308  Xoar Bel Battery torder . EL98 ) Book IWT48.© ooy

TRADE QUANTITIES

The letter in brackets after the price indicates the minimum quantity of thatitem you can buy and qualify for a trade price. See table at start of price list. If you buyless
than the quantity shown then the price is that shown. if you want to buy the quantity shown or more of that item, then please contact us for a trade price. If no trade
guantity is shown, then the price shown is the best price we can offer regardless of the quantity,

Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equal to 5000 tags.
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1983 VAT 1983 . VAT
Catalogue inclusive Catal inctusive
Page PRICE Page PRICE
WG22Y Book JWSE7.. £19.99vv  Page 44
WGB7U Book BP101.. .. CUBSONY  \wacon Book FT1076 SRR,
RQ25C Book NB278 . WAS9F Book FT1391 £7.93NV
RLO7H Book NBO76 RLO4E Book NBO7] . DIS
tRLI7T  Book NBIIS. RROOA Book NB19S -£10.20NV
RQ26D Book NB319 . XW86T Book AGa71 ocT
WG34M Book NB472 £4.40NV
Page 35 ;«Agg} ook Nggg ‘g.gzm
" v W ook N £3.
o el Npenes = I aeNy  WGS9P Book BPII £2.15NV
67% Book BPEL CUUUUg1.05My  XW92A  Book WDXG £5.74NV
RE25C Book BP225.. £l 67Nv XW27E Book NB4O; _£6.94NV
RR21X Book NB879 o my e g6l
:glaga gm:ko%e;l‘;ops Book ﬁéaz Page 45
WGA3W Book BPB7 crbowy  XNSOH-Book FTLGSH B8
el \LndrtamiOglonics. 517NV 2g56n Hook BP226 .. £2.15NY
WACSK Opto Theory/Practice £7.0any  RRZEN Boow HDaZ6 i
WAQBJ Ti Opto Data .. £5.50NV  WG52G Book NBSOZ 52N
LYOSF  Book BP4S “£1.99NV 950 Book FT1305. €9 72N
WG33B Book F11235 £3.6INV
Sae» 36 RSN Book Pbs oy
00!
RN B rEpe -2 030NV XWa3W Book NB467 £5.64NV
WGB5G Guide Yo saar Elect .. £4.95NV  XW91Y Book WRTV £12.10NV
RRO3D Book N £4.18NV
RR27E  Book NBZO26 £4.62Nv  Page 46
RRO4E  Book NB203 £4.10NV  WA97F Book NBLS6 £7.12NY
XW30X Book AG4TS £4.23NV  RQI3L k BP52 (£2.25NV
WGO018 Book NB447 £599NV  WAGIR Book FT1409 €9.15NV
WG44X Book AG600. £4.45NY  §XWI6E Book FT933. £2.05NV
RRO9K Book NB229 . £4.56NV  1WG20W Book AG652. £5.76NV
RFO9K  Book BP227 £220NV  WGOTF  Book KNO35 .
RRI0L  Book NB230 DIS  WG7O0M Book KN40O 1
XWB9W Book AG437 £3.85NV . WGI3Q Book BP9E. £2.10NV
RH59P Book NBO16 £5 49NV
Page 37 +RH66W Book NBOS4 £3.46NV
g . RQ31) Book NB268 DIS
RRLIM Book NB231 TEMP  LW28F Book BPA6. oIS
PRHITT Boo Br23 aony
. i
28F  Book BP4B. croony Fage 47
1WA34M Book BP92 75NY  RHS7M Book NBOOL £11.20NV
RL24B  Book NB144 IS
Q029G Book BP49. £165NV. wGaow Book NB132 EBBBNV
o ey Sy el S A B
WA35Q  Book BP99 criodny, X3 [BaskiBRIO. oonv
WA36FP Book BP103 £1.95NY R ;g'j oo: #37336?1 £2 7%75V
WG57M Book £T1300 E17208V  SRAAF Book AG3ST. £6 9NV
tWG28F Book BPB3.... £215N  RUT0L  Book NBOBA 50 Ny
RL14Q Book NBICI '£4.98NV
Page 38 RR24B  Book NB970 £6.32NV
tREB21X  Book BP221 £1.450V
tRH29G Book BP36 £I50NV  page 48
RR19Y Book NBB64 £6 168V
08J Book BP £1.90NV RHS58N Book NBOIY £3.3NV
RM30H BP €02y WASSW Book NBA44 £5.18n
RLOSF  Book NBO74 £sioany piiae Dok NESIS o oalny
S HE ngggg £7.64NV  RLI2N Book NBOBY - DIS
{ool
tRLAIY NB3 £410Nv  RL21X  Book NBI34 oIS
H25C Book BP32. . ‘el9snv  RFIT? Book NB240 ci38eay
WAYTS  Book BP105. ELINV FHETE Goon BRIE, 1 36ny
00! v
5 13 S £200NV WALC Book NE577 496NV
Page 39 Page 49
WGSOE  Book NB500 £4.56NV  WASTM Book BF100 £2 15NV
WG18U Book HD748 £7.45Nv  WAJ6E Book NB166 23y
WG35Q Book HD893 . £7 36NV WA95D Book NB506 £12.67NV
WG94C Book FT1349 £11.69NY  WG77) Book NBS53 £3 44N
WA490  Book BP104 4 AUGUST tWG02C Book NB475 2.36NY
WGO1Y Book FT1261 £545NV  TRF14Q  Book NB274 _£5.43NY
RH18U Book BP24. £1.35MV  XW26D Book NB336 £10 200V
RL30H Book NB1S3 _ ‘€6 82NV HLW29G k BP&7 1.50NV
WASOE  Book BP106. £215NV  WGE9A Book AGE02 8. TSNV
LYC4E Book BPa4 :210~v XW85G  Book AGS10 6.96NV
XW3BR Book NBASO . 75NV RRI4Q Book NB238. IS
$RQ27E  Book BPSO. B UMY RFI3 Boon NBadd] £5.70NV
XWB3E Book AG512. £6.17NV
Page 40
tRB23A  Book 99223 ...£1.45NV  Page 50
. (oot BPa7 L199NY  RFI5R  Boox NB252 £13.61NV
RIGLD. Book NBOSE £6;780y | BELSS) PooutiBabd i
B 00 P35 -00P  RRi6S  Book NB262 ... .. EASINV
G296 Book 8P4 £2.15NV  RQ79L Book FT546.. . . ... .DI§
e 130Ny WGO9K Book JW266.. £1398NV
RAO7M  Book NB216 692Ny eSO 2:: rgggg iy
RL44X  Book BP58 172w YEER! Book oy
WASZS Book NBTED. E336Ny  XWO%K Book Nassi (EA 46NV
. 1 NV
] XW40T Book BP74 .£2.05NV
WaSe) ook NeB3s 456Ny RIa0T B Bpas. £ 15NV
Page 41
Page 51
RB10L Book NB269 5.63NV
RF20W Book HD734 . Eaony RROLB Book NB196 £13.97NV
XW30H Book MM700 £2.39nv  RQ34M Book NB369. €5,
XW4dX Book BP71 . £190Ny  WGB2D Book FT1364
tRLAV  Book NB346 . £4.050v 184260 Book spgs -
tWG51F  Book NBSO1 £3.95WV B3k
XWIOL Book NB383 ga54ny  TRQ3TS Book BPS4
XWO08s ook BP60 . £1.65NV WA23A Undrstang Caic Maths
WG46A Book BP0 .. £2 150V WAOQOA Computers For Peaple .
XW46a Book MMSI3 £250NV  GOED Book HD116.
RLAOT  Book NB338 £4.34NV ook
1RO00A Book Sybex C200.
tWE76H Book NB5SS
Page 42
1RH52G  Book BP220. c1osvy  Page52
$RH22Y Book BP29. £1.20MV  WGO6E Book C400 ... ..
XW375  Book BP6I £1'85NV  tRQ4OT Book MD678
tXwilM Book NB379 £4.10NV  XW14Q Book MM604 .
+RHSIF  Book BP219 £1.05NV {RQ38R Book NB359.
XW47B  Book MM396 £2.10vy  XW33L  Book BP66.
WGSE3H Book NB529 £4.56NV  WGGBY Book AGEO].
XW51F Book BP75 . £2.00NV  WA22Y Undrstdng Micros.
RH50F Book BP218. ;DS RQOI8 Book Syber C201.
XWO?H Book BPS7. €215NV  'WAB7U Book NB579 .
RQI0H Book NB353 5,04y TRQIZN Book Sybex M1
w5600 Book BP9S. £235NV  RQL3P Book Sybex M11
twh79L Book NB580 £5.99NV
Page 43
RQBOB  Book FT926.... £6.60NV
Rssn Goon B! Bo s
00k
XWEEW Book BP7D 0oy SRG Uodseng ComP Sence - R E0NY
XWOEG  Book FT1071 EB.20NV  1xw25C Book NBA14 L eABINY
RL4GA Book HDEBL . £10.99NV  WG7BK Book NB496 ... T £5.93NV
Xwz8r  Book 1841 655NV WALTT Ti Microsystems
Book FT1241 £6.98NV
WGS2A Book FT1341 I I o — T 111
I (Book WaRA', ES.99NV  xwesv Book BP78. .. _E2.05NV
WGGIR Book HD192 . £1318W  XWISR Book HOBL3. T£3.89NV
WG47B Book FT1191. ..£789NV  WASBN Book FT1200 ... . ... £9.25NV

TRADE QUANTITIES

1983 VAT
Catal inclusive
Page PRICE
XW98G Book FT1070 S .31
AQU2C Book Sybex €207 .. £14 64NV
Page 54

WA92A Book NB129 . .6ANY
WA41U Aou»ced 6502 \/Fac

WAQ2C Book -

XWS57M Book ND]77

WG81C Book FT1330.

Beyond Games
Page 55
WG63T Book HD183 £7.20NV
XWI0M Book M3 £1
06G £9.
Wi ]
WAQ4E
XWG69A Y
RQ158 .. DA
Wi z
WG21X Book HD167 . £10.95nV
WAS54) Book BP112.. ... AUG
RLIIN Book abex LB. —~..DIS
XW7IN Book M4 . -£13.75NY
Page 56
Xw72P - £)4. lJNV
177 L £9.
91,
WA38Y Book NB120 . £AI95NY
WG16S Book JW33I1. .. £9.62NY
WAZ4R Instanl Basu: Book. ... £3.28NV
tweazy £2.15NV
WA938 Book NBlB‘ ~EA 99NV
WG12N Book JW500. £8 64NV
XW43D Book MM304 £4.74NY
Page 57
XWSOE  Book MM286 . 7INY
RLASY Book HD106 £11.33NV
2¥  Book HD! 5 £11.24NY
WG13P Book JW20: 7. 18NV
WAG9A  Microsoft Basxc Book. £9.26NV
1XWO4€ Book FT1055 -£5.60NV
WGI8G Book HD534 £7 27NV
tWG31) Book B250. - £10.94NV
WG39N Book JW412. " £8 45NV
Book Jwd15. o £6.95NY
WALI6S Ti vare Dvipment ... .£15.43NV
tRQ41U Book NB528 ... . £6.60NV
X Book JW729. £11.75NV
Page 58
tWG3 ook HD138 £9.22NV
Xw42v  Book HD115 £5.46NV
ATOM Lmle BASIC Style........ £7.76NV
WAT2P Book JW332 12NV
WAGLU Pascal !ov Humans £4.67NV
WG03D Book P310.. £11.36NV
WG26D Book JW180. GAINY
WG32K  Book P320 £16.40NV
$XW24B Book HD124 £10.42NY
RQ43W Book HD682 .7
WA68Y Drscover FORTH -£12.53NV
WG25C Book JW609..... £8. 11NV
Page 59
79L  Book €300 £12.99NV
WGISR Book JWO11 .. £6,98NV
1XW59P  Book HD154 £10.87NV
WGIOX Book FT1369. £10.71NV
tWGI9V Book HD180 £6.13nV
WG38R Book JW410. -.£6 21NV
ook JW34] £14.10NV
WGABC Book HD162 ... .£10 58NV
WA7IN BASIC for Screntists.... £l3 54NV
XW60Q Book HD762 £11.34NY
Page 60 -
C Book FT1095
tRLABC ook HD112
RQ21X Book Sysbex Ra..
tRL478  Book HD109
WG490D 'Book B245 ..
tXwi8U Book HD170 ... .. . .. _E548NV
WG278 Book HD476 £14 11NV
{WGOTH Book HD181 .. £8.60NV
tXWOSF ook FT1085 .. £6.25NV
1XWT5S Book FT1062.....ocoveicnns . 25NV
XW23A Book HD155 £15 99NV
Page 61
XWB20 Bock G402 -
WA77J) Visicalc Companion ..
WAE7. oro oncessms
wGalU M46.
WAGSY Bm‘l FT1394. €9.11NV
WGASY Book FT1275. ..£6.48NV
G Book JW466..

Atart Basic-Rowley
Games For The Atar:

WAJIIN Book JW593.. 59NV
WALQT  Your Atar: Co 345NV
XHS57M  Master Memory Map. 00NV
WA46A Op-Sys Users Manual.........£16. 95NV
WGS56L De Re Atari.. £16.95NV

AB3T Get Acquainted Atom............£7. 40NV
WA76H 39 Programs for Atom ......... £5.87NY

Page 63

Learn Prag VIC. .. . 5¢

WA33L VIC Prog Ref Guide... .I5N
WAQIH Glg Acq Mh VIC 2 £6.44N'
WA32K £10.00NV
WA75S VICZO S phon 44Ny
tWG33L Book N faus . £4.99Y
Page 64

WG74R Book NB178 ... £5 95MV

inclusive
PRICE

Making Most of ZX81 .....
Book JW413.

Book NB223 ..
Get Acquainted 2X8] ..

1983
Catal
Page

VAT

VAT

inclusive
PRICE

instrument Case NM2..... £11 95 (A)

Instrument Case NM3...__. £12.90 gA

Instrument Case NM4....... £14.50 (A

Instrument Case NM! £14.90 (A,

Instrument Case NM6.. ... £10.90

Instrument fase NM7_. g

e 108
Blue Clse 227

Blue Case 231 ...

x81
WAQ3D Peek, Poko Bﬁe & RAM
WG755 ZX81 ROM by Logan . R
WAB820 ZX81 Machine Code. Blue Case 2
WABET  Sinclar Machine Cde. Bive Case 232
wxg&g gpeclvrum Sinclair. £6.83NV  XY47 Bive Case 237
KA rog Your trum.... £6.
WHO, Spectrum Programme £6.8 Biba/ie %33
WKO30 Spectrum Games Bool £6.
WAT7BK 20 Prog for Spectrum.. .......£8. -
WA98G 60 Games Spectrum..... _£A.57Ny XYS7M Wood-End Case 1437.
BOXES XYS8N Wood-End Case 1449 ... £24.20 (A)
Page 66
LMS6L  Porting Box Min.. Page 72
LH57M  Potting Box Small. 1 et Cab...
LH58N Potting Box Medium FW38R Suck-on Feet.
LH59P Potting Box Large 3 HD Feet ... .
LFO1B Box PB1 White, HH23A Recess Plate
LH140 Box PB] Black YR54) Eurocard Guide.
BK Box PB1 Grey ) YRS55K Mad Int Card Gu»de
Snap Box BY... . YRS53H PCB Brachkets
*#YK49D Snap Box B2 E  Castors...
#YKS0E  Snap Box B3. FXOSF  Castor Cup
#YKSIF  Snap Box BA .. B i PrapeLess
H2 ABS Box MB1 FXi Cool Gritle ... =) [{
1H21X ABSBox MB2 . .. ... 1FX03D  Inst Handle PLastic ,.592
1H22Y ABS Box MBS, K2 HD S(up t Recess.... £2.95 (C
LH23A ABS Box MB4 .. . e FW81C Handle... ... M—
WYO3D ABS Box 2002 XO0A Insl Handle Small.. £2.68 (C)
LM6(8 ABS Box 2004 ... FXO1B inst Handle Large..
LH61R ABS Box 2005 2 errule. 3
LH62S ABS Box 2006 ...
LH63T  ABS Console M1005 .. Page 73
H64U ABS Console M1006... FW82D HO Strap Handle £1.55 (D)
YK24B Calc-Style Verobox .. ¢ Recess .
LHIIM Hea
Page 67 YLOSF  Flip
t:ssv Agg Console nsoos oo 5 g 5% YX00A  Cab Corners Smail ..
66W ABS Console M600G . FXi L =
LH67X  ABS Console M600 €5 it %g?,.i?',":;.s?gi'_ =
H68Y  ABS Console MBOOS .......... £4.55 (C)  FX95D Correr Three-Side .
LHE9A ABS Console M80Q7 .. . £6. BK25C Cab Corner/Foot Lge .
YR72P Pcb Guide Adaptor.. BK26D Cab Corner/Foot Sm_ ...
WYOOA Metai Panet Bx M40G HB20W Flexthinge . ........
WYQLB Metal Panel Bx M40O: YL24B  Simall Hinge
WY02C Metal Panel Bx MaG05 YLOME Lift off Hinge.
*LHO9K Foot Sw Box .. £3.95 YL25C Lockable Catch..
YK260 Pedal Switch Box £5.99 (e; YLO6G  Buttertly Catch.....
LFO3D  Boa PB30L £1.85 (D;
HY25C Dispiay Box £1.25(0) Page 74
XY17T  Laminate Japan Teak... ...
Page 69 Xvigy: Lahuate Pera Wit
L XY19v  Laminate Alum Small ..
NS Tmiegiarge. o £1L63 (O oxY20W  Lamunate Aium Large -
LHOIB  Verobox 102.......... e RY06G  Acoustic Wadding.
LLOOA Vercbox 103 52 (B, '00A  Black Tygan 45m
LLO1B  Verobox 104. £l4 62 (A) RYO1B Black T{gan 2.1/2i
RY02C rygan 45in.
LLO30 £3.45 (C RYOSD Bvown an 22.1/2in..
LLO4E  Verobox 107. ;_3 86 YOAE Co«enng toth 50in.
LLOSF  Verobox 201... $B RYOSF  Covering Cloth 25in.
06G  Verobox 202.-.. £6 94 [ CABLES
LLO7H  Verobax 203..... £8.96 (A)
MR B e
‘erobax .
LLIOL  Verobox 213 6569 (8) BLEAD wiewrap Biack
LQO7H  Verobox 214 £568(B) BIGIE  Wire Wrap Wh
L&(;g) Verobox 215 .£5.84 (B) L8SG Bell Wire Biac
}: xeroggx gig gggé gg; BLB6T Bell Wire Blue
i1l erobox )= .
LH248 Verobos 221 G2 BLEaV B Wire Brown
H25C verobox 222 .60 (C L8 Bell Wire Grey
LH26D Verobox 223... ... BLIOX Bell Wire Orange
t“gg vevobox 305. BLS1Y Bell Wire Pink..
D L92A  Bell Wire Red.
TROE Yerperaid. . 938 Bel) Wire Vioiet .
sl S L94C  Bell Wire White
L9SD Bell Wire Yello
L46A L/C Wire Blac
L47B  L/C Wire Biue
e 48C L/C Wire Brown
L49D  L/C Wire Green
QO5F  Fip-Top Box 602 Bik .4 L50E L/C Wire Grey .
tngg !evobo: ;81 £5.96 i:i L51F -L/C Wire Orange .
erobox
LH30H Verobax 705 84 ( L/C Wire Pink..
Page 70
LFOBJ) Box AB7 ... e EL.
LFO9K ox ABS . £1 D}
LF10L  Box AB9 = - £1.15 (D)
LF11M Box AB1O..... . £1.35 (D]
LFI2N Bcox ABll ... ceesrmenass £1.29
Wire 10M Grey...

.. £3
03
A
£6
- £6
LM Case WB7 Viny! =% (:) RO9
;Lu« se TP] Teak £ CE s
HA4X Case TP2 Teak £ R
LH45Y  Case TP3 Tesk ois  YRI4Q
LHA6A Case TPA Teak DIS Rggx
7 XR33L
XRIAM
X83!
XR36
5%
LH74R  Box DCME . £6.36
Xi G-Range £11.20 (A
9K G-Range £17.20
XQ1O0L G-Range £22.60 (A
Page 71
YK41U Instrument Case NM1......£10.50 (R)

Wire 10M On'\ge

Wire 10M white.
Wire 10M Yeliow
Wire 11C..

Bicol Green/Req
Bicol Green/Yell
Bicol Orange/Blac!
Bicol Orange/Red
Bicol Pink/Black ...

Bicol Purple/Red

Bicol Red/Black
Bicol Red/Blue

Bicol White/Black.
Bicol YeHow /Blac!
Bicol Yeilow/Red
Wire 3202 Biac
Wire 3202 Blue.
Wire 3202 Brown
Wire 3202 Green.

Wire 3202 White...............

.17p
Wire 3202 Red. oo e };D §G
Wire 3202 Gra/Yiw........ ._.l7p

The letter in brackets after the price indicates the minimum quantity of that item you can buy and qualify for a trade price. See table at start of price list. {f you buyless
than the quantity shown then the price is that shown. If you want to buy the quantity shown or more of that item, then please contact us for a trade price. If no trade
quantity is shown, then the pnce shown is the best pnce we can offer regardless of the quantity.
Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equal to 5000 tags.
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1983 VAT 1983 VAT 1983 VAT 1983 VAT 1983 . VAT
Catalogue inclusive  Catalogue inclusive  Catalogue inclusive  Catalogue inclusive Catalo'sue inclusive
Page No PRICE  Page No. PRICE  Page No. PRICE  Page No. PRICE Page No PRICE

XR43W Extra Fiex Green 20p (G] BHOSF  Systofiex 1 mm Yellow BX26D Polystyrene 47 ... .- .Y ()] Page 90 FF45Y  SW Trim SO0pF ... .. £5.23 (B)
XR44X  Extra Fiex Red G, BHO6G Systofiex 2mm Black BX27E Polystyrene 68 00 PC 5 (G) FFA6A  SW Trim - £6.15 (B)
XR45Y  Extra Flex Yel 20p (G; BHO7H Systoflex 2mm Blue BX28F Po!yslyv:r: 100 FFO18  PC 80 (G FFABC SW Tnm 1 £6.10 sB;
XRE8Y  Min Extra Flex Black 15p (G) BHOBJ Systofiex 2mm Green . Bx39G tyrane 160. o S} FF49D  SW Trim 150pF. £6.76 (B
XR69A  Win Extra Flex Red.... 150(G) ook Systofiex 2mm Red. BX30H Polystyrene 220. FFO30 PG D(G) FFSOE Dilecon 300pF . £4.45 (C)
Bl = Bl Wi 2@ guloL sysioflex 2mm Whee BX31J Poiystyrene 330 FFOME PG b (@ [FB1F Diecon S00BF e
L. trappg Wire 16sw (] BH Systoflex 2mm Yellow rys| » o
8Ll trappg Wire ] Bswi 87p g[ BHI2N --;sloﬂe: 4mm Black g;g{ :&',’:g:x gzg ;;865{; % 0 g HX62S FS Crystal MMz £5.95 SB
BLI3P Strappg Wire 20swg. 95p BH13P Systotlex 4mm Blue. BX3UM Poiystyrene 880, Froon e @) FY7BK  FS Crystat 10MHZ.. £2.95 (C
BL14Q Strappg Wire 22swg 94p (E BH14Q Systofiex 4mm Green.... 15p (M BX Polystyrene 1000.... FFOR} PC o FY79L  MP Crystal 1MHz .. £4.75 (C,
BLISR Strappg Wire 24swg .........96p (E)  BHISR Systofiex 4mm Red .. S5p (M Bx Polystyrene 1500 FFO9K  PC Elect 47uF 63V, geoa ::: gryslall %1’5‘;6\»1 Sgg 8
B2 ECwieloome ~UISH(E 15T Sruone ammvaoss skt NS Fotwene 2200 o S o FYBID e Crvsa aMRz 180 (8
gtégcn e Whe 18 g 880 (E)  BHAZV Systofiex 6mm Black BX3ION Polystyrene 4700 . FF12N  PC Elect 100uF 63V FYB3E  MP Crystal 6.144MHz......... £1.25 (D)
CWire20swg. . ........89 (E) BH43W Systoflex 10mm Biack... 4p (! BX40T  Polystyrene 5600 FF13P PC F 16V FYBAF  MP Crystal 18.432MHz £2.65 C;
BL27E  EC Wire 22 swg. ... -..93p (E BL65Y Lacing Cord ............. . 1.18 (H; BX41U Polystyrene 6800... PC Elect 220uf 63V HX30H MCR Crys Brown Pairs. £3.62
BL28F fre 24, o é"% % & HX31J MCR Crystat Red Pair £2.96 (C;
BLSG EC Wire 26 vk~ £103(D) BLIEN owowron 1/om “HDM B2 povsrene 10000 140 (@) ISR PC Elect 470ur oV HAAZK MCR Crys range P . £3.96 c§
BLIIN EC Wire 28 swg. BLS9P Spirawrap 1/2in. .................. 46p (| BXJ4C Polystyrene 47,000, _2592 FFS9P  PC Eiect ‘70u“' §3v HX33L MCR Crys Yellow Pair £2.96 (C.
BLAOT  EC wire 30 swg Pago 82 BX950 Polystyrene 100,000 .. 490 EFI7T  PC Elect 1000uF 16v.. " 24p HX34M. MCR Crystat Green P 23 8
BLALU  EC Wire 32 swg Page 88 FF18U  PC Elect 1000uF 25V.. " 28p s Blue Pair. .
BLA2V  EC Wire 34 swg. ... ven FY8! Colour TV Crystal.... £1.20 (D)
BLAIW EC Wire 36 awg. oy e e ap e 2000 Bxasa 1% Poysty 100 glog 800, FCElct ZZOOLIGY ... o
BL44X  EC Wire 38 swg BF93B  Tie-Wrap 186 L ap(H BX478 1% Polysty 150..... a2lp 1 al 0.47uF 250V...... Page 93
BL60Q EC Wire 40 swg BF3AC Cabie Tie Base. .~ igp (@ e i) ::;gg Lo -27 5,) Fr8eT  Crystal SOMEX216. . £315 8
BL6IR EC Wire 42 swg. .. RK59P  Re-Usabie Cable Tie ... 2p (H, BXSIF 1% Polysty 330 A Axial 1.5uF 63V rystal 3 3
- HX tal Socket 25, -26
BL62S EC Wire 44 swg. BH260 Safix 4 FBISR Axlal 2 2uF 63V. 100 (G) HXGIR Crystal Socket o >
BLE3T  EC Wire 48 swg BH27E Safix 8. . . BX52G 1% Polysty 390_.... FBIS  Aiol 3 20F 450V 0 A
oo zpwire T Clie ;gi BH28F Safix 12" SRp( I pobeinizo. EBITT  Anta) 2,20k OV, 111 e e
her Cable......... i S . s =
00 HD Loudspeaker Cable o LRasx  Cabie P Ciip 3/16in. BX35K 1% Pobven 720 FBIBU Aial 4.7uF 63V .. --120(G) CAR ACCESSORIES
Yeos) Ltz Speaker Leads ... .£6 84 (B) c DL/ BX56L 1% Polyaty 1000 FBI9Y  Axial 4.7uF 450V 330 =t
XROTH Rivbn oo 20way . gf20 LRAGR GablePChp 3/léin BIGTM 1% Polysty 1200.. 200 ERIN M eoor v 1048 Hwisy Car aeria P
XR67X Ribbon Cable 30 Way.......£1.80 (D) BHIS8U Hiatt Rd 2.3/4mm . BX58N 1% Polysty 1500 ...290 Fo32y M“| %o “F 750 - 16p U a‘r erial Pull Up. ..
BHIOV Hiatt Rd 3.172mm BX59P 1% Polysty 29p Ho ial uF i (4 LH99H Windscreen Aerial ...
Page 77 BH20W Hiatt Rd 4mm...... X % Polysty 2200.. ..........29p e i AR SR 4 D G Al BoOaer
e BH21X Hiatt Rd Smm XGOS A%TRhsy KY00h < I0LE) i 3 £ YBeoy Cor Ligher Bt Lo
RODH Fecable ey “simiey BH22Y Hiatt Rd 6mm BXAD (HMikohsy Rigo FB3ED Aani 1OuF 420V~ 20T WSoP Cu Power Lant
RK31J Flexicable 10-way " '65p BH23A Hiatt Rd 7mm SREN) Al oy spnn -29 FB27E  Axial 15uF 40V 1p(G) FQ73Q Map Light... .
XR478  Twn Mains DS Black. . . . 28p fc‘i AR it Ral B BX65V 1% Polyety 5600 TU370(F)  FB2BF  Awial 15uF 63V TG WA 1o e o Tamip
XROOA Twn Mains DS White 20p (G! e & ";3" rd ;’"’L BX66W 1% Polysty 5800 ‘37 (;{ FB30H  Axial 22uF 25V 11p(G)  HQ30H Wiper Control.
XR61R  Twin 6A Mains Orange .. _...49p (E, 21 et S FB3LJ Al 22uF 63V .. 160 (G
XREZS  Tuin 6A Mains White. - 49p (€)  BHI7S Hiat Flat Shm BT I o e FB32K  AXiai 22uf 100V, ... .2 Page 95
;:g;g z!n zalns algc(k Hiatt Flat 9mm BX87U 1% Polysty 22,000 48p “ ;g 2; AA::I: g%u; gSgV :VY%; Igem‘sler. ——
in Mains White .. X B =y 2 uF 6. ar Ammeter ...
XRO3D C6A Mains Black . e :::: :2:: 4 e - arpoa dle(0 SOl o 30 PG maia] sgu; 16v ':%(315 Gharger Ammeter
XRO4E  C6A Mains White ... .. i FBI6P  Auial 330F 40V g e
XROSE  Ceh Mains range 700 (£) e (Gabonate; 0.0028.. -3000  FB38R  Axial 470F 10V THWITT Car Flash 6-Lamp._.
XRO9K HD Mains Black ... ...._..99p(E) CAPACITORS WW260 Carbonate 0.0047. 9p(Hy  FB39N  Awiai 47uF 25V . ) 5 tHWO1B Supp Cap Small Lucar
XRIOL  HD Mains White . ... -80p (E) WW27E Carbonate 0.0068 M FBA1U  Axial 47uF 63V e ATP HWO3D Supp Cap Spade.......
XRLIM HD Mains Orange...................990 Page 86 WW2BF Carbonate 0.0082 - FBA2Y  Axiad 47uF 100V ~-32p(F}) 4FQB7U Supp Cap 3uF....
Ban g, s emeds i cumnt 01, il pmguee oo G DEIRIRI
BL72P Stretchiies 6A. ... WX37S Ceramic 2.7 S o 0012, FB4SY  Anial 88uF 16V FQIOX  In-Line Piug Supp. ...
1 WX38BR Ceramic 3.3. WW32K Carbonate 0.018 9p(H) FB4BC  Axiat 100uF 10V FQO1Y Suppresscr Choke ..
Page 78 WXIIN Ceramic 3.9.. WW33L Carbonate 0.022._ 9p(G)  FB49D Axial 100uF 25v o Yamlano- iy
. i yre Pressure Gauge....
XR4BC  d-Core Mains ... ...£1.28 (E) ﬁ:% Reamici 7y WW34M Carbanate 0.027.. 1y ;gg?g ARG XBA4X Car Speakers Shel
XR49D 1.0mm TE Cable 43p (E Ww35Q Carbonate 0.033 11p (G ,
1.5mm TE Cable .. . 48p Eg WX42v Ceramic 6.8. ww323 Carbonate 0.039. - FB52G  Axia} 100uF 100V XG26D Sim Line Car Sphers. ... £12.60 (A)

;gg(lx; 2.5mm TE Cable .. (E) WX43w Ceramic8.2. FB53H Axial 100uf 250V

WW37S Carbonate 0.047.

.65p (E) —
XR52G 6mm TE Cable . . £1.75 (E) :::;: (C:m"'fc :g WW38R Carbonate 0.056. - ::55:: :j': ::“i :53:' - ---";;F ((z; Page 96
eramic 12 .. ia ul . 0 10W Shelf Spkrs... (A
g iniedteco  pe@ W fmeld - R eomeags @ G MERIR - @ g mee,
XRI2N Cable Single Biack TI190(G) WX47B Ceramic 1. . .. WW41U Carbonate 0.1 .. 110 (G) Axiat 220uF 10v 120(@) XGITE 15w Shell Speskers. 99 (A
XRI3P Cable Single Grey...... ... 19p(G) WX48C Ceramic 22 VIWA2V Carbonate 012 . llng FBBIR  Axiai 220uF 16V ... 140 (G)  xG25C 20W Sheif Speakers. A
XR14Q Cable Single White [19p(G)  Wx49D Ceramic 27 WWA43W Carbonate 0.15. 200 G; :566';51 Axial 220“: 25V... - “;"(G AFOOA  Booster Amp........ (Al
WXSOE 'Ceramic 33... B63T  Axial 220F 40V. 27 AF Booster Equaliser ... £39.99 (A
Page 79 WXB1F  Ceramic 39 R [Carbonate 1 g 20008 FBeau Aual 220uF 63V 320 015 S0 u-Eatsen &
WX52G Ceramic 47 WWA4BA Carbonate 0.27 20p(G) FB65V  Awal 220uF 100V . .55p Page 97
XR16S  Single Mic Cable . - 420 (G)  WXS3H Ceramic 56 WW478 Carbonate 0.33 22p(G)  FBOTX  Axsal 330uF 10v. Mo @) \yaon g,
JRIBY  Low Noise Scnd. 420 (G)  Wx54) Ceramic 68 WW48C Carbonate 0.39 "226(G) FB6BY Asial 330uF 25V 11200 (G)  YXB3G Speed Sensor
e ot C CAE o i3IBS WXSSK Ceramic 82 WD O bonaie 07, 25p FBEOA  Axial 330uF 63V... AR (E) L
XROB)  Twin Mic Cable. " ."82p (&) WXBEL Ceramic 100 WW5O0E Carbonate 056 . 279%8 FETAN, A Lok 10V —-2(G  COMMUNICATIONS
ramic - 13l ol
XR20W Lapped Pair. 210(8)  WX38N Ceramic 150 .. e IR T o e ] £B730 Auiol 470uF 25 0 Page 98
XR2IX  Cable Twin. 20 (Q)  WX50P Ceramic 180.. "2 wwagy Carponate 082.... o230 (0 FBTAR  Anial 470uF 63V AF46A  CB Model GT-868. £49.95
BRI Cavlenuad....=... P WX60Q Ceramic 220 BX70M Potyester 0.010F gog  FBISS Adisl470F1OOV. ... ..890 () XGIOL 12 3A Power Unt £16.95
Page 80 WX61R Ceramic 270 BX7IN Poiyester 0015uF. " 9p (M FBI7J Asial 680uF 16V. 30p YK29G Ext CB Speaker . ;
age WX62S  Ceramic 330. BX72P  Polyester 0.022uF . 9p (M) FB78K Axial 68OUF 25V -.380(F)  YL42V  Filter Choke..... > TEMP
XR25C Muni-Core 4-Way.. WX63T Ceramic 390.. BX73Q Polyester 0.033uF.. T ap (M FB79L  Aalal 680uF 40V. YK30H Nosse Fiiter System _._ - £7.34 (A)
XR260 Muiti-Core 6-Way WXE4U  Ceramic 470. BX73/  Poiyester 0047uF. ... . 9p(H) 1FBBOB Axial 1000uF 6.3v. YBOOA Low-Pass RF Filter £3.95 (C)
XR27E  Multi-Core 9-Way WX65Y Ceramic 560 = obsdn i e 534
XR28F  Multi-Core 15-Way. ... WXEEW Ceramic 880 BaAEs Nopeshro0ealtE i Page 99
AISF EiikGare 25,y WXE7X  Ceramic 820 . 8 (o BX77) Polyester O.150F " 15p (G YLAIW  TVI Fiher....
XR54)  Muiti-Core 36-Way. WX68Y Ceramic 1000 8p (M BX78K  Potyester 0.22uF . . 13p YL44X CB Aenial Converter .
XR66W  4-Wire Phone Cable ... WXE9A  Ceramic 1200 . -80(HM)  Bx79L Poiyester 0.33uF . 180 (G Y973 CB/Radio Aerial Coir..
XR55K 7-Core Trailer Cable WXZ0M Ceramic 1500 8p (H) 8 0.47uF 21p (G) Y801 RF Antenna Switch
BH30H  Scr Strtchfix Bick L1 WX7IN Ceramic 1800 ... @p(H) BXB0B  Potyester uF 340( YQ74R CB Aera) Matcher
BH31J ScrStchtix Blue. - £1BO(D)  wx72P Ceramic 2200 — ] S:S;S Defestar 0,681 —— 4;‘55
BM34M Scr Stretchtiex Red £180(0)  WXT3Q Ceramic 2700 .. 80 (H)  BXBSE Poester 1 buF. 1
g 34098 ;wmdsuﬂé:nﬂ;x,. - QSQO&C;) WX74R  Ceramic 3300. R ()] BXBAF Polyester 2.2uF _64p (E) Axial 2200uF 40V 2m Rubber Duck.
pain el G otk “aaop ic 3 —_— 8p (H FBI2A  Axial 2200uF 63V. ")
XR29G Low Loss CoAx. . . 80p (G) gg;g;ﬁ %:::2}2 ,:280800 gg W Page 89 e g _ggp}é sglcé 10: y
eramic 10.000.......... o wWw Myl. L H ¢/ 4p ag Mount.............
Page 81 Ceramic 22,000 . llep es War 0001 000 FBOSD  Awial 4700uF 10V, o fz; HL94C  30W Dummy Load
XR31) BalFeeder Monocap 0.001u -28p (1 WW17T Mylar 0.0047 _Sp(H FBYGE  Axal 4700uF 25v £1.25 (D; m(iolAM %m ScannP-r;zARecewu
YRIGV Marker AQ - WW1BU Mylar 001 .. pgﬂs F 40V. L£1. ompact o
YRIOW Marker AL Monocan 00043ur = 2800 Wwiov Mylar 0025, LT ED LM ;K.Z:.D R b £1400)  wyiaN 1ow PAAmp .
arker A2 . Morocap 0.01uF
YR22Y Marker A3. Monocap 0.022uF . mg% m:: 8:?‘?7. g((g; FBO7F  Reversolytic 1uf. Page 101
YR23A Marhker A4 . Monocap 0.047uf WWB3E Mylar 0.22. 0 (G FBO1B  Reversohytic 2.2uf . XYS81C 40W PA Amp
Rainpamen Al By e 0.82.— & rBO2C Reversowtic 33uf XY820 60W PA Amp .
Yoo e ag Monocap 0.1uf ... Pom B Py o FBO3D Reversolytic 4.7uF 72P  Megaphone
poier Minidisc 0.01uF.... . 5 R 16 Gan 81022k 250 (F)  EROEG  Reversohtic 10uF XVI6H  Pistol Grip
;:252 Ther A7 Minidisc 0.04 7uF 5P (M) FF55K IS Cap 0.047uF .28p ¥ XQ73Q Car PA 8W
276 Marker A8 . inidisc 0. 1uf ... 7o (H FFS6L 1S Cap 0.1uF .. "45p (F FBO8) Reversolytic 22uf ..
YR28F  Marker A9 . Minidisc 0.47uF. 150 (G)  FFSTM 1S Cap 0.22uF. 3 :g?gf Aeiesoh g XQ74R  Car PA 15w
VRS Marker 0. Disc Q.01WF. ... 109 (G)  FFSBN 1S Cap 047uF .. p(€) FREOE Roversotc4Tuf. Page 102
YRIL)  Morker B2 D0 0%AuE o A TWEed Migalt 01115150V, oG PGy Can To0bF 100V LB72P  Intercom 2-Station £9.60 (B
31 Marker B2, Dlsc 0.047uF 2 120(8)  YY30M Minelect 0.47uf 50V. b (G RKEIC P Door Brone Set " bh9.99{
YRIZK Marker B3 . Oisc GuuF . 125 (G 1) Minelect 1uf 50V p(G) EF20W Can 1500ul 63V ..... XYTIS  &Chanmel P imtecom . £29.95
YR33L  Marker B4 . YY32K  Mmnelect 2.2uF 50V p(Q) FF2LX  Can 2200uF 40v.. XG18U P Telephone £21.90 (8]
YR34M  Marker BS . Page 87 YY33L  Minelect 4.7uF 35V puG)  HEZ3Y | Can 2200aF Gav XG19V Set 4 PE Telephones - £69.99 (A
YRI5Q Marker 86 lap(@) YY34M Minelect 10uF 16V, oe) TLSEY "Gan300uF 0N road A e . e
e By e LAY my0sE v Dise 10, ) g .
YR37S Marker 68, e 1 A s e 0@ rFrae0 con 4700uF 25v AF10L  AM/FM Radio .. 28
YR38R Marker B9... BX10L HV Disc 470, “CTIp{G)  YY37S  Minelect 47uF 16V p () BF2JE Candrgeut Aov...
YRION Marker CO BXI2N HV Disc 1000 ... ... 11p(G) RKSOE Minelect 100uF 6.3V p() RS Gao 4200sF 6N COMPUTERS
T ke CLwe BX13P MV Disc 2200 . ey | Be a0 1uF GhiC. e (G CEF30H  Can Page 103
YR42V  Marker €3 EoLIQ Ik Dec 400, L R 0@ wrF3l  Con 10.0000F 25V —
i ,000... ant 0.22uF 35V.. i : A i — " Y
Marker C4 . HYI18U 1000V Disc 4 7005F - WWS7M Tant 0.33uF 35V, pa) *FERE’ - 2am10,000uF 63V, W LSR5 {Hesbo
BX165 Feed Thro Cap.. YWoSN Tant 047uf 35V.. 1008 Fe3am Ciip Con 35,0 Page 104
WX02C Mica 58[ WW59P Tant 0.68uf 35V. PG 350 CipCando AF36P  Atarl 400 with 16K.
WX03D Mica 10pF WWE0Q Tant 1.0uF 35V... 0 (@ (r36p  Clip Can 50 AF37S  Atari 400 with 48K .
WXOSF  Mica 220F WW6IR Tant 1.50F 35V o(G) [r36F Cib Can S0 AF28F  Atari 410 Cass Redr
WXOTH Mica 33pF WW62S Tant 2.2uf 35v o (G, FFIBR  Moriz Clip 35. AFO6G  Atan 810 Disk Drive
WXO%K  Mica 47pF WW6E3T Tant 3.3uf 35V, o(Q) Ay o iR AFOME  Atari 822 Therm P
gl estighe Nl CP 124l WX1IM Mica 680F WWEAU, Tarit &, Juf 1671 P& Wigsa Trmmer 10F HY248  Printer 822 Paper..
BFESW Heat Shrink CP 43 WAEY Micanger A 08 wizom Tammer 22¢F... Page 105
Meat Shrink CP WX14Q Mica [200F dp g, - Tnmier GRak AFALU 400 Cent 1/F
WX15R  Mica 150pF “250 AF42y 800 Cent I/F
: ‘28p AF23G  Atari 850 Int
w: g% :' %ggg‘ ¥ AFA3W  Versawriter ..
Yoy, (hac2ges 140 AFOB) 16K Memory Modu
Ht-Resist Sleeve Red....... ... WX2LX Mica 47Cp| .6%p (E AF44X 48K RAM Memry Module .
BHOOA Systotiex 1mm Biack. 6p (M, WX23A Mica 680pf ... '] AF45Y  Atari 400 48K rad.
BHO1B Systofiex 1mm Blue 6p (M WX25C Mica 1000pF 57p (E AC37S Game Joystichs.
BHO2C Systotiex 1mm Green 6p (M; WX3iJ Mice 470025 WW76H Tant 47uF 16V 750 (€ AC53H  Single Game J
BHO3D Systoftex 1mm Red ep(H) WESL) Mica 47000F i LU L 35!?{% AC30H Games Paddie
BHO4E  Systofiex 1mm White. 80(H)  BX25C Polystyrene 3 WW79L Tent 100uF 1 1.25(D)  FFA4X  SW TAM 250F.........£523 (B) ACASY Le Stick..........

TRADE QUANTITIES

The letter in brackets after the price indicates the minimum quantity of that item you can buy and qualify for a trade price. See table at start of pricelist. If you buy less
than the quantity shown then the price is that shown. If you want to buy the quantity shown or more of that item, then please contact us for a trade price. If no trade
quantity is shown, then the price shown is the best.price we can offer regardless of the quantity.

Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equal to 5000 tags.
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BG22Y Crossfire Cassetis.

3E  Crush Crumble Cass.
F  Crush Crumble Disk. £20.
1Y Mission: Asterowd. 17.
25C  Wizard and Princes: 1
2A  Ulysses Gold Fleec

BGASY Canyon Cimber Disk
Founta

in Shoot ... . .
38R Haunted Hitl Cass
BG3SN Haunted Hill Disk . .

BG23A Crossfire Onsk ...
B8G248 Protector Cassette.
8G25C  Protector Oisk
KBI12N Chopiifter Disk .
BGI8U T Dish. ..
BG34M Deluxe Invaders Disk . 5 AC14
25 ‘g5 ACIS
] 95
32 Page
35 AC16S
AC18U
s A ;
35 WChoy Phono Conn
£19.95 2.5 Plug Plas.
£1995  A%248 23 g sor
AC25C 278 Jack Soc
g Page Stereo Plas 3.5
Q53 Serotn 95 AC26D Tg|senss
%5:5:( M‘:h‘wn: Cas : AZa tu Sock: :!'
Page Flipping Disk. AF56L  Commodore 64 Computr.... £33900  AC28F ulﬂe s;‘::&gs_."‘g
ne
Page 107 2 Page 124 P Jack Plug P
BGO4E  Sounds & Music Cass £14.50 .50 AF478 VYIC20 Colour Computr. I AC20W Swde Jach P
BGOSF  Sounds & Music Disk. 14 50 50 ACI7T
BGO6G Tri i 9.95 20 AG23A
BGOTH £69.95 20 AC3L)
YLION  Visicalc..... 1995 35 -33 AC32K
YGA2V  APC Word Proc £99.95 o 90 acan Jack P1 Sto Scr.
9H  Text Wizard Disk ... £75.00 64 95 ACIM Jack Skt Brk ...
i Word £14.50 64 9% Chro Mono Jack Skt
BGO9K £14.50 53
YGSIF £1495 : 95
YG52G 14. 95
5V £49.0( 95
£14. y
1M 1
BGI2N 1 26
1 .£14.50 495
el iz S A e 12 o sy s :
8G77J £1.26 YIC A 9% Stereo Line Skt
' KB iius Disk %%m 332 A ?Aca;n%ozz.w}f(?:“L 49, f%}
Page 108 B 3;8 Thunder island o o5 .25in Jk Colr D
21X Rescue Rigel Cass. 20.75 13P Pacific Hiwey Cass IS pidventurets £ s
RescuelRias! Disiem 2075 BSI4Q Pacifi Howay Dk VIC Mission impoasbi 95
225 o 380 KBO7 ie Cassette . VIC Voodoo Castie 95
2D Datestones Ryn Disk ........ 5 380  \508) ie Disk . ... VIC The Count. 95
248 Star Warmor 745 BGIJE Chicken Cassefte %
79 Star Warrior Di £2745  BG285 Chicken Dish B
9% Voyager 1 Cassette 493 BGAGA Tumble Bugs Disk.. .. ‘
oyager 1 Disk 895  BG3EP Bug ssette..... .. ..
725 BGI7S BugAmack Dsk. .
- BG78K Guns Fort Defance.. ... . ..
Flanct Minars Groe 1%'33
et Min 3
umble Cs 2075 Page 116
{g BGA44X  Canyon Chmber Cass ... 17p (G)
.79
.64

Soc
YWOOA BNC Square Socket
BNC Earth Tag.

Acquire Drsk ..
BGILY  Stocks and Bonds Css.
BGI2A Stocks and Bonds Dsk...
Scram ... .
YG6IR Basketball. ...
BQ20W Cypher Bowl . .

5§
Ug:: Reaches Disk
9:1 Curse of Ra Cass

BWSS5G Socket S0239...

1 1V Euro Scene Puzzie
Easel. .

80000 20000

53p
Curse Of Ra Disk . 13P Sunday Golf . UHF Elbow Adaplor. .
96738 Empire Ovr-Mind Cass. 3¢ 5Y  Pool ... - ssg (8
BG74R Empire Ovr-Mind Disk.. o
BG79L Lords Of Karma Cass . 3%
BOIS olsharma sk - £1694 1380 3%
£13.80 3% RKOOA UHF Female T Adaptor. ..... £1.75 (D)
BQOOA Adventure Land .. . ... £1795 £24.95 .3% RKOLB UHF Adaplor FFLA .. £165 o;
£16.95 ) RKO2C UHF Adaptor FMLA £1.75 (D
Page 110 £1453 328 - £1'33 (B
18 £17 £1995 .3% Adaptor 25 £1.40 (D
2C £17 £14.95 28p YX51F  Audio Conn 2-way £1.15 (D)
30 Voodoo Castle 17 1995 99 -28p YX52G  Audio Conn 3-way £1.35
£ £1795  1BOAIW 1495 .28p VIG3H  Audio Conn 4-way £1.36 (O
5F  Strange Odyssey . 17. 38:77 Poker Soltaire Cass . 1095 "30p YX54)  Audio Conn 5-way £1.55 (D,
Mystery Fun House £17. 3H Poker Sotaire Drsk 1495 28p YXS5K  Audio Conn 6-way £1.75 (0,
7H P,‘:smuomoom 17 YG62S Biackjack o 1495 28p RK52G 10 Way Line Skt
8) Ghost Town. ... .. .. £17 YG54) Hangman ... 14 95 9p RK53H 10 Way Line P
9K Savage Island 1 R 3 ¥ KBO9K wgguce Disk ... . £19.65 62p (E) RK54) 10 Way Chassrs
10U Savage istand I ... .o 17 KB10L Wordrace Access Disk 1566 ‘62p B BWSOW XLR Line Plug ...
11M Goiden Voyag 1795 4 Super Cubes and Titt _£1495 BWI0X  XLR Chassts Socket.
38 £20.64 i 38R Hu -£1995 XLR Line Sock
o E Hickory Dickory Dock £19.95 20p (G)
YG3K  Kmeat >
1%
17p
%
7
7p
8p
%
]
5p
5p

58 88888 23882 B8LLS £LLLYL $882E 2888

72P Video L =n
S6L  Micro Painter Digk . .
KB822Y Paint Disk ..
.£2595 KB1IM Abuse Disk. .
£2895 v
. £2895
. £1895 G
£2195  y 32K A er ... .. G
gggzg }."::5‘ %gne 5{; 73Q Macro Assembler ... . G
anktics Drsk ... ........ £21. SICAYDISK... . ..
BG83 N Como Ruicwr Cit . £119 .g?é& Errg Eqhsmai G
KBOIB Tigers in anow Cass . ... £289 R e
KBO2C Tigers m Snow Disk £28 7p (G)
&lC M; Campagn Cass . {é ;p g g
Dag! B 4
AL Wander Plug Whi 7p(G) HH34M DIN Socket 5-pin 14p (G
15 o Wander Phug Yo B8 HisQ DN Sochet 5o 185 {8
" Wander [ 4p HH; DIN Socket 6-pin 21p (G,
3 4p(G) HH3TS DIN Socket 7-pi 20p (G|
.£11. 4p (G; HH40T DIN Lineskt{pin 15p (G]
15. 4p(G) HH41U DIN Line Scket 3-pin 16p (G)
1 e e e e
ine - AN
29 Atan World...... g'; ‘é HHASY OIN Line Scket .pin 2
14 129G 30 -Supergrapiucs Cas 5p (c; YX90X -
18. 28F JD-Suwmma Dsk 50 (G YX91Y
29 U The Next Step Orsk .. ®
£29. BG1OL File-t 2Disk ........ ...... 5o Page 147
29 35 (6
£2095 Page 120 S SO
.£27 50 5p 7
. £27.50 6p RR61R
£3495 sk 6p (G ¢
BG57M Dick Detecove (8 vousn
Page 113 +BQ30H MACES & Op-Sys At e £59: v 60 743
BGS1F K-RazyKntters. .. ... .. £3495 YG59P Telelnk, . . .. . . .. £21 B 16p BX;
3?26 K-Slazvyhlrol. s - £3495 GG248 Anal;( Subscnption . .£9 0033 Basketball Game . HE75S  4mm Sochket Y lg Y4
331 Pethfinder Desk £2666 XHE0Q Mapsoft Catalogue £100  ACO7H Surround Game . £1. 14Q

TRADE QUANTITIES

The letter in brackets after the price indicates the minimum quantity of that item you can buy and qualify for a trade price. Seetable at start of price list. If you buy less
than the quantity shown then the price is that shown. If you want to buy the quantity shown or more of that item, then please contact us for a trade price. if no trade
quantity is shown, then the price shown is the best price we can offer regardiess of the quantity. '

Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is egual to 5000 tags.
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YX63T  Cassette Lead 955,
Euroboerd 4-way
WYI7T Euroboard 6-way .

HL2OW  Mains Plug P42
HUAAX  Maws Socket PG4E

XX36P Box

FQISR  Securily Dsnmer .

. FQ168  Auto Security Switc
YBO9K  FI Pattress 16mm Sgi

Page 160

Page 153 Ft Pattress 25mm
e s =

% .
HLAGA Mmms:;gm P650 . L] FW13P Studd ‘azm
HLA7B Maws Plug SA2403. Sur Patt 29mm Sn Stading 48A
HL48C Mains Socket SA2404. Sur Patt 29mm D& 72 (D,

9 (Eg FW14Q Swdding 4BA .

Sur Patt 87mm Dble ... £368(C) FWISR Sludding 68A
Conversion Pattress .

15

i

[(9]

©)

(2] LR70M 88A

G, -£17.62 (A)  LR7IN Thrded Spcr 4BA
® L2480 3720 Tiwded Socr 68A

X378 Plug 24-way.

YX38R 36-way. 7
Plug 3 8p

EGGLG)

E€GLG)

..£1.92 (D)

™
&=k
»
o

50 (€)
g T
EE s é
3p (G % e
23p (G 38p
ign G 40p (F) YB32K Cassette Mic DIN .
299 30 ew YBI3L  Electret Cssette Mi
299 ( 46p WF3 Dynamic Ball Mic.
P 30 f_; €/S Screw 48A 1/ D) LRl Dynamic Sterso Mic
> 38 BFLIM /S Screw 48A lin G W7 ConmZIonll
s 55p (€)  LRS6L C/S Screw 68A G)
e :11% p(D) BF12N cg Screw £8A Jz2m g Page 171
™ Leh Mini ew in,
mllsz :: =t 1p 4o ;r { €78 Screw 8BA 1/2in P7 Ink Cassette 2750 oI
RKETX  BA Loh mimicn B 5p (F) 3p(H) XH3IN Transter 1/BinBiack.. [ £156(0) uasn
ch Minicn P 5 £1.55 (0) ] . £1.56 (D)  yw7sKk
RA Leh Minicn P16 F) £1.56 (0}  yw7gL
YW18U RA Lch Minicn P 8 % &) . Transter 1/4in Blac! £1.56 (D) 5
RX68Y RA Lch Minicn P1 £130 té 120 () 443w Transter 1/4in Red. £1.45 (D) QVK%E ""“B.,.'s.".';f;'.’tﬁ"' .
RA Lch Minicn Pl 12w. 99 ( 120(G)  XH44X Transfer 1/4in Wiute £1.45 (D)
42p 12p(G)  XH45Y Panel Transfer Black ... £1.56 (D)
48p .9p(H) XH46A Panel TransferRed . ...£156(D) Page 172
{ g s; XH478 Panet Transfer Whete . £1.56(0)  xG11M Base Stn Mic DX357.....

XG12N Base Stn Mic BSA610A

r
°

0~

-
)
8' i,
cSoomm O

Lt
e =
s &

Polarcon 0.1in.. .
e Pozi Screw M5 12mm.
IMmucon T_evmmal B8F32K Po;! Screw M5 25mm.

BF33L  Pozi Screw M4 6m
BF34M  Pozi Sci

BF38R  Pozi Screw M3 25mm
LRS8N Pozi Screw M3

BF3I9N  Poxi Screw M2.5 6mm.

LOAE -pil BFAOT  Poz) Screw M2 5 12mm
O Vatorcon ics 333'1 2 {33 BF41U Pox Screw M2 6mm. ..
HLOSG  Watercon Plug 6-pin 19p BF46A  Isobolt M5 12mm.. ...
HLO7H Wafercon Plug 8-pi 19p BF48C  Isobolt M4 6mm .
HLOB) Watercon Plug 12-pin . 29p

e s bt

PR 7

HL14Q Watercon Terminal ELECTRICAL LB9GE  Table-Top Mic Stand.
‘% Polarcon 0.2in. XBASY 5-Foot ﬂ'& Stand
2P 3 way PC Terminal Page 157 XBA6A Boom Arm

Rl 33 R T HEP JomonSsdite -3 cTs

ermin,;

RK74R 12 way PC Terminal HLS5K  Terminal Block 30A 1.10 ( MUSIC & EFFE

YW40T Comp Terminal Block Conn A7 (13 Page 176

22Y CB Pin Blue. HLS7M 5 Amp Plug ; ( LB97F  Pre-Amp EQ2S.
YYZ3A B Pin Red RWE7X 13 Amp Plug Nylon E BN bre Amp £925--
260 CT Pin White HL58N 13APig D? XB30H ic M
YY27E AT Pin Black HL59P  15A Plug Nylon.. S 1
Kettie Connector i

YB08) Large Patch
HHIIN Myl i-potil":m?l

NLG(?
HL6IR Flex Connector.
HLE2S  Mains Adsplor 2-way

63T " 3y,
HH6]R lm’ Pwr Plug 2. HL64U Shaver Adaptor ..
H62S  Std Plug 2

YB30H Fuzz Box.

5‘3g (%)
K37S  PC mm: Socket HLEEW Junct Q Page 178 -
HHB87U Cassette Skt Nivico HL67X  Junction Box 65 XBAlU Fuzz-Wah Pedal
M Cassette Skt Paros. HL68Y Single Skt Unswiched £2.14 (D XB34M Vibre .
HLIZT  USA Mains Plug. HL69A Dbie Skt Unswitched . £3.99 (C s e Chiarug®
HL18U  Fiat Pin M/S . HL7IN Single Sw Socket £2.72 () XB33L Echo Chamber...
HL19V  Fiat Pin Conn :t;?ﬁ’ ?ou‘ e ss:'s«:m E? ;g g LB67X  Echo Chamber Tape .
rai £l
&7& 3 B,.:,:,’: D.,:,s‘s’ﬁ" an §S§ XYB0B BBO Echo Machne....
Page 152 ey BT Vil Sit-Tpr No.d x 1/2 6p WLS1F  15mm Collet Prtr Bik Page 179
HL16S % e aiacd t1875 (A) BF6AU SI-Tor No2 x 3/16 20(G)  WL52G 15mm Cotiet Prtr Bl YBAOT  Cry Guitar Pick-Up
fhite Bt A S ke R e e s e
. ) 3 e G
HLAZW Euro Faciy g}l% RLE20NE Gt U e BRG BHM Mgl 950 ()~ WLSSK 13mm Colet P Red YLO9K  Pickup TransiAJ
BWI9H Euroconn Lead.. 75 (D; 59 BF72f Nyl 4BA 1/2in . WLS6L YLOTH P Switch
RWS6L Cas Lead Crown. Page 1 8F73Q Nyl 4BA lin LB98G  Strap Button ..
7M Cas Lead Hitachi HLB3E  Switched Flex Outlet .£4.38 (C 4BA 1.1/ LB60Q Guitar Stnngs Steel
RW5BN Cas Lead Nat Pan HLBST  Blanking Piate. 85 (8 BEISS
RWE9P Cas Lead Nivico.............. .60 HLB7U  20A Piateswrtc "£3.20 (C 684 1
AW60Q Cas Lead Otake-Orion HLBBY  20A Water Hir Switch ... £4.95 (C OPTO
HLBIW Light Swch ST Single.._ £1.28
RW61R Cas Lead Paros. (3
gas Lead mim (3 ggg (g) Page 180
as Lead -5 Hidr ...
AW6AU Ces Load Sham -£384(C s By
RW65V Cas Lead Sony.. gg(‘) B, X2

RWEEW Cas Lead Teletunken
YX62S Cassette Lead 05219
TRADE QUANTITIES
The letter in brackets after the price indicates the minimum quantity of that item you can buy and qualify for a trade price, See table at start of price list. If you buy less
than the quantity shown then the price is that shown. I( you want to buy the quantity shown or more of that item, then please contact us for a trade price. If no trade
quantity is shown, then the price shown is the best price we can offer regardless of the quantity. -
Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equal to 5000 tags.
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8 RIC Page No PRICE  Page No. PRICE  Page No. PRICE Page No. PRICE
RX6IR Holder MES Red . £1.45
it e il R W_lasp(D Page 186 Page 194 Page 200 BBLIM Gate Board.... 48, (r;
RX77) Dmd LES Lhidr Green 35p WL3SQ  ODIO-ISOIALOr .o 69p (€) BY25C Mar Key Tab Diap 16' Pin 0266 Pk of 100 ... BBOAE  Tone Board 'C'... £4.90 (C
RX78K . Dmd LES Lhidr Red | YY62S5 Dual Opto-lsolator £1.48 (D Y260 Mar K Tab Dbar Acc . Pin 1657 Pk of 10 BBOSF £4.82 (C)
RX79L Dmd LES Lhidr White...... ‘QG;JM :;f - o!;"»llss‘gla:g £27.36 E(E: ;g;; e & ] Tab DbDav Solo Verowire Kit.......... BBO6G £4.96 (C!
RXB0B Dmd LES Lhidr Yellow .. . @ ar Key Tab Dukc 8. Verowire Pen BBI2N .20 (C
RXE7X  FiiTp LES Lhidr ;Iu.* g YYb4U  SCR Isolator A£2.lg ©) Y29G  Mar Key Tab Flute Verowire Spooi... B8B15R Mother Board ‘A £10.30 ((A)
RX68Y Fit-Tp LES Lhidr Grn o 3910t Trac 1501ator ... ..£1.55 (D) Y304 Mar Key Tab Flute Verowire Comb BB13P A/B Switch Board...... 1.68 (D)
RX69A  Fit.-Tp LES Lhidr Red o 65Y  Intra-Red Source J— X Y31) Mr Ky Tb Fite 2.2/3' Track Pin BBl MES Amp Board ‘A’ 72p (E)
FF66W  Fluted Lhidr Amber. -30p YY66W  Infra-Red Sensor 31p( \ggr Marl °1'b7?x° Flule3 4-Way Tag .. XHOOA MESS]. — i) xfn&v
FF67X  Fluted Lhidr Ch . r t x Mounting Strip. XHO2C MES52...... 5
FF68Y qud }_’:lg: gre:e’r. . 38:2 Page 187 Y34M  Mar iey Tab Flute 8 Tag Board ... XHO4E MES53
FF69A  Fluted Lhidr Red... 300 (F RK22Y  Solar Panel 6V. £795(8) BY39Q Mar Ky Tab Fute 16 Vero Plugblock. XH31)  MES54..
YYOOA LES Cover Amber . 8o ( RK23A Solar Panel 9V..... 9,74 (B Y36P  Mr Ky Tb Frch Hm 3 Verobloc Bracket ... XH33L MESSS....
YYOIB LES Cover Biue.. 8p(H) RK24B Solar Panel 12V £12.20 (A Y37S  Mar Key Tab Gedkt 8 Engineer Design Sht P
YY02C  LES Cover Green o4y YHIOM IR Emiter TIL3S isp Y38R Mr Key Tab Gedkt 16 BKEIT Verobloc Kit..... age 212
WOSD  LES Cover Purple. 5 YH7IN Photodiode TIL100 £1.10 () BYISN Mar Key Tab Hnky Trk. Page 201 XF11M  Stereo Synth Book
WO LES Cover Red. P8 BLo3A SobrCeliMsaa.. .. £295(C) BYACT M Key Tab Hom & BB41U Synth Mizer PCB
YY05F  LES Cover White p (H QF30H BPX25 e £4.20 EC; YA1U Mar Key Tab Mix 1 YRBIE Eurcbreadboard. .. B4 Synth VCA PCB.....
YY06G LES Cover Yeliow. o (H) ;ﬁg\& mr KK:y }ag Oboe 8. Vl;l‘“z; ;131 J'"ﬂ"ﬁ'&; o g;ew gm: Tge;;tx "&‘, scga.
BK52G  Min Neon Red. s Page 188 r Key Tab Octve o Hogbiock Py :
BKE3H Min Neon Green 6 HQEIR MEL12 VAL Xy KeyjTab PSS bit-Fil Rl BYBW  Synth Binary Encoder ... £8,
BKS4J MinNeon Amber. 38p Y3625 Xenon Tube Y45Y  Mar Key Tab Piano.. ¢ BB4OT  Synth PSU Mkl PCB. -
RX820 Pan Neon Amber p (8 ¥363T Trigger Transfmr Y46A Mr Ky Tb Prsts Cncl YR87U Plugblock PCB..... ... BY9OX ~ Synth Smpi & Nse PCB :
RX83E Pan Neon Red. 20p(F)  XRS6L 1mm Light Guide Y478  Mr Ky Tb Prsts To Rr XB43W Seno Etch System ... ggjg\cl Synth Trns Gen 1 PCB .
BKSIF  Pan Neon Green g3lp  XLIIM LaserTube...o e o Recced Page 202 T e
RXBIC Square Neon Red.. KXY HY19V 5KV Laser PCB. oy Key Tabiteye®’: ; BY8IC Synth Trns Rept PCB ... £1.38 (D)
RX9BG Square Neon Green ‘330(F)  HQB3IT Lens - YSOE  Mar Key Tab Rtr Fs! XY10L UV Exposure Box. _£4820 (A) BY82D SynthRvrb & Phs PCB...... £3.20 (C,
BKE5K  Crrome Neon Red 5gp HEERT hens o Y2IF  Me Ky Tb Rtr To Main BWI9V Photo-Etch PCB. ¥$294(C) BYSIE Synth VC Pn & AncPCB.  £8.36 (53
BK56L Chrome Neon Green 88p ¥52G  Mar Ky Tab Sahict 4" é)svlzgw E'Ch Crystals £1.49 BB38R Synth Oscillator PCB £4.98 (C
ORGAN Y231 Mar Kby Tab Saiic 8 a5 20W Phot-Etch Dritg Pk ‘95 (D) BB48C Synth Ext i/P's PCB 154 (O
Page 181 Y54) Mar Key Tab Sax 1 DIS WFI0L Etcher Fluid.. L BB6SV 3600 VCF PCB..
Page 189 Y55K  Mar Key Tab Strng 45  HX02C PCB Pen....... .£1.35(D) BB64L 4600 Hinge .
Worap Ve Boe v Ur® e samr £l20@  DeSky MarierTab Sima f bS (O30 ResstRemove - 900 BBad Smh ox o
WL74R LES Bulb 6V = ) =l SR TR T 45 ISR PCh SREP Med Sing Smin tiser Chiset
;&g}f kﬁfg‘&gzv Page 190 V35P  Mar xe¥ Tab Sus Sok 2?, WF39N PCB SRBP Lrg Single Synth Pwr Spt ms:u
. y XBIOL DMO2 £14.82 (A i Mar Key Tab Trmpt 8 DIS HX01B PCB F.Glass Sm Sngl. Synth Mixer Bkt...
WiTS Bulo MES VG ziw XGliM oMozt HER BYeIR Mar ey TanTuna MESOT pCB ¢ Giss Med Sty Sntn VOF Mg Bt .
WL78K Bulb MES 6V 0.6W Y625 Mar Key Tab Vibrato Wiy e F-g{“s bl'gdsa - Synth Trns 1/Env Bkt
WL7OL Bulb MESE5V. Page 191 VeI, Mar K Tab Vo b 8 o “ A e
REACER BUI MES 12V 124, XLOBJ  Short Spring Line FL76H  Key T: . Page 203 o R
WLBIC Bulb MES 12v 2.2W FB98G Rubber Coupling .- B svys ab . HXD4E  Polish Block XQ01 56'00"?1 Panel .
WLB2G  Bulb MES 24V. XBAAT Long Spring Line T80 Xxsp KT Sm XB9OK  Fixircuit. . o S e
Bk Borane famp XB85G  MES Drver Module EE2E  BRély S T s XGZOW CM100 PCB Kit. Bva4r 5600 Rear AR 115
VI arsxan (amp. YU17T  Reverb PSU Module .......... £4.73 ic; BRA2V Drawbar White .. RKA0T  Film FPFOL12... - XQ02C 5600 Caby
LLISR 240V P XBI7T  Mid Kbd 49-Note C-C.......£26.50 (A Drawbar Blue RKAIU  Etching Kit CM100E. ; 2000, Cabinetstia > 2100
HEchs B n .plebcléon Lamp. £5.60 (B, XB13P KB Mounting Strip 46p (F; BRI9H Drawbar Green. RK42V PCBOO6 Pack ... XB79L Teak 5600 Cabinet T iA)
Hesss g:y :Ib Glue.r.‘ . 909 € XB18U Contact Pedal Board XG21X Chemicais Kit CM100C. Carr In UK with XB79.............. £7.
HBS3H Pyamy Sulb Gree 2008 page 192 BWZIX Track Tape 31. LW5E3H 56008 Synth Kit £599.95 (A)
HB55K  Pygmy Bulb White... 700 (E)  XB14Q Keyboard 48 Note . Page 195 BWEaY, Tiaok Tape o Carr in UK with LW53. £20.00
HBS6L Pygmy Bulb Yellow. . 904 XB15R Keyboard 49-Note ... B19vV  Free-Stdg Pedalboard Page 214
WF25C ;ypo( mp Ambe:l £298 (E) XB16S Kgmm 61-Note XB99H Pdl Unit Front Panel Bagdﬂ Track Tape 62 o 21
WF26D Spot Lamp Blue. £5 82 (C 2)(V92A Tean Kbd & Frame XBO6E 32-Note PdIba. ... ; BY86T 3800 Interface PCB £2.62 (C
WF27E  Spot Lamp Clear £18a(C) $XYOTF  Kbd Separator . Carr in UK with X £14 BN D ik Tane 125 88478 Synth Otpt Sige PCB ... £634 (B
WF28F  Spot Lamp Green £285(C) BHE2$" Spacer Block XB21X  Piano Pedal £1185(A)  Bwasr Track Tape 150 B 637[X) %%g 5'c°rn Mg BKi zusga E
WF29G  Spot Lamp Red. £2.85 (C; BH63T Keyboard Spacer XB20W Swell Pedal............. £11.95 (8] BW29G Track Tape 200 BF96E 3800 Sp.Ext IRYP Bkt !
WF30H Spot Lamp Violet .. £2.85 c; X894C Contact Block 1WG. XYBQW Switched Sweil Pegal €1145(A) BwW30H Ped 075'9' - -Ext.l/P.
YB29G Spot Hoider..... . £3.96 (C XBO1B Contact Biock GJ. XY98G Swell Pdi Hsg & Trl £3.75 §C - F98G 3800 VCA Bkt....
X831J BC Clip-On Hdr Sngl JE 3 XB02C Contact Block GB2... XY28F Remote Foot Control " gc%%g gggg g‘e‘:‘:cifaxe Bl
X832K BC Clip-On Hdr Twin . TEMP  XxB03D Contact Block GC3 ... h, Page 196 XQO4E 3800 Cabmet ... ...
YO7H Contact Springs. D iH; Carr in UK with XQO04...........
B0OA Gold Wire ) £110 (D) SXY99H RO TOP. . ..o .. £19.50 (A) LwS4) 3800 Synth Kit £336.75 (A
Page 182 xegon ool Guldes (pr) ......... £2.50 (C) ) ot in UK-with LW 000
WF22Y  Gooseneck Lamp. g586(8) Page 193 X6980 Ore: Stoor £4.75 (C) YQ46A Synth Demo Tape. ... £4.50 (A)
VEEES Raron Beacon 8358 YOO0E ‘e Ba A gan Stool . 1£29.50 (A) XF4lU  Synth Guide Book......... £2.30NV (C)
m:ggt mini 'EEg gea }gp g FLEGW  Stop Tab Black 5 %EE Page 204 XF42V  5600S Patch Chart........... 70NV (H)
ni reen
WL34M Mini LED Orange RUAT R TR R 72 (Ei PANEL METERS BW4OT IC Pads 200 ... XF43W 3800 Patch Chart. TONV (H)
“ggz M LEB r:enow. 19 c; FL69A  Stop Tab Grey 750 () Page 197 E;’:slvu ?r':r"*;‘;‘eﬂ' 759'1';‘51'31(2 92 s
ini LED Clip 3p FL7OM  Stop Tab Ivory. Aep(E) RWTAR Level Meter .. £435(C)  HX46A ) & YUIT 2716/M3 .o £1435 (R
W27E LED Red, }ggé'é FL7IN Stop Tab Maroon 7 g};i {BEOB Sig Strength Meter £1.95 go HRASB Trancrer Sheet 3 AZ0(R KK e e heh. -165p (€
WL29G LED Orange B FaP ZooTab Ruree j£31 P W e £195(0)  1xaBC Transter Sheet 4 Ay e M OB, £5.4 (€
WL30H LED Yelow. 170 ﬁc FL74%  Stop Tab White 7 f,(sg YQ478 Dual VU Meter O heae Irepeler Sheet YQ57M  Seq Display PCB. £1.65 (D!
B S8 wn e, JwE R EmOSh ey T 18 s Xopapce... - BRE
600 Square LED Green “3ep BROSE | §itabikce bel Trem L1100 RGP QUi Meter SouA I HX65V Transfer Sheet LWEEW Sequences Kit.. . '£125.00 (A)
YH61R Square LED Yellow 43p BR67X S Tab Bourdon 8 £110 (D! RKO7H Qulick Fit Mte 100uA i HX66W Transter Sheet 9.. XHS9P Sequencer Leaflet.. 40pNV (F)
YH625 Square LED Ciip  Jp(H) BROGG S Tab Cello 16 . £110(D) RK0B) Quick Fit Mtr S00UA ........ £2. HUBTX,: Rpanter Shack 10 208 Page 216
Y410 Uarge LED Red. £148%0)  BRo7M S Tab Clarivet 8 RKO9K Quick Fit Meter 1mA........ £2 e Teanste e 2p
YYazv Large LED Clip.. 21p (G ab Clarinet 8. 11040 oy b eerenraens 83 Transfer Sheet 12 Spectrum Front Panel...... £14.95 (A
YVéoy Shape LED RI Hed 200(%  BROB) S IabClerol b £110(D)  RKIOL QuickEit Meter oPAL 2 HX84F  Transter Sheet 13 pectrm Joystk Panel ... £2.25 (C]
YY46A  Shape LED R1 Green 250 O R 120 b et MO Rxign R i Meter SOmA. . £2198 (€)  HX44X Transfer Kit....... pectrum Bus Bapet - B e
YY478  Shape LED Rl Orange 37p (F, Y02C S Tab Dly Vbrato Acc .. £1.10 503 RKI3P  Quick-Ft Meter 100mA..... £2 ) PROJECTS 2 Way Contact PCB 5‘32 &
Tvasc Shape LED R Yelow. 2 gp(c BY03D S Tab Diy Vbrto Soko 110(0) RK14Q QuickFt Meter 500mA .. £2.99 c; 5.way Contact PCB £2.98 (c)
338 Shape LED 52 Green 2P (R BROAK [STab Dlspasondy, LIOO RRisR QuickFit Meter 14 T £295 ) Page 208 A36F  Spectrum VCO PCB. €475 (C]
REBY S Tab Diapason 167 £110(D)  RK16S Quick-Fit Meter SA. .. £2.95{C HE4U  Mi GA53H Spectrum LFO PCB £250
YYSIF  Shape LED L3 Red () R 3D D hec 1100} RKI7Y  Quick it Meter 25v " £2195 BHIEAY " Minicon BLLTwAYY B cass e o PCB . £188 (0
Y526 Shape LED L3 Green. 26p 8 ROk 213 Dravbars 86 - £110(0)  RKIBU Quick-Fit Meter 50, £295(0)  Bx98G Ju}ng'a;fe"l;,},ay + 990 {8 GASTM Spectrum VCF PCE. £2.64 (C
ng:{ g:aoe tEg #3 ;zl‘ljow. 22269 9 R12N S Tab Duicrana 8' 1.10 (D) RK19V  Quick-Fit Meter VU...c........ £295(C) YKOGG Pedalboard Cableform £298 (C) GA59P Spectrum Shaper PCB .26 (C
YYE5K Sr\:g: LED T4 i 260( R13P Tab Flute 1° .£1.10 (D RK20W Punch 27.5mm. ... .£6 58 (B) HY31J Steel Washer 4BA 1 G; LW60Q Spectrum Synth Kit... )
YY55K. - Snape LD 14 Sonon. 2 6g§ R1dQ S Iab flute Z; { (30 ol Matinee Front Panel.. (A; XHpes, esym Synth Book... ]
YY57M Shape LED A5 Red. Zp Q) BRIES STavFuaed £1100)  Page 198 L] K B) BY7BK Piano PSUNoice PC 250
YY58N Shape LED AS Green 270 ( RI7T Tab Flute 5.1/3". £1.10 (D 98G  2inPn Mt 100-0-100uA.... . £6.65 (B) YKQ4E Matinee PSU D BY79L Piano Top Oct PC
R1BU STab Flute 8 ng %ggv %{“PS msoegoézogul\ ..£6.65(B)  YKOSF Pot Mntg Brit (E) BYBOB Piano Two-Dct PC
Page 183 2%3& }8 ggi Rwazh 2&: P:n Mm: 1 03u £6.45 (g; :-."867 'L“(m a“,‘:‘g‘ *H XQ06G Pianc Cabinet Black
9 atchl p—
YH53H  Cliplite Amber ... (G BRZIXS Tab Ceceokt b ‘J0(p)  FW93B 2n Pan Meter 500u HV268 Latch Brit 16 way. 70(E)  Page 217
YH54) Clipiite Clear .. 16p (G YOSF S Tab Gedeckt 16" 10(0) RW94C 2in Pan Meter ImA... HY27E  Reset Bar 15way XH20W MES25 ...
YHS5K  Cliplite Green 16p (G Y06G ‘Jolp) RWsD 2in HY28F Latchbrkt Iway BB16S Orgn/Gtar Bass PC
561 Ciplite Red. 166 (G R22Y 10 RWI6E  2in Y2 GA32K Hexadrum Pcb. L £2.60 (C
YH57M  Cliplite Yeilow 16 & o 10101 TRIE 2 bon Meter Tooma B3 Smamrch i8] fe;
YY61R  Muiticolour LED TEMP : N £ o . £1
R54) Rect M sty o R248 3 RX34M 2in. Pan Meter 500maA. .99 (B T X BH Syntom Front Panel. ..£1.10 (D
S9p c:c'ém:lt'scg'g‘;a']f?" Zg%g% R25C ; 8 g &36 %m ;un meler lszv = .20 (B! XYB8V Matinee Contact pcl ;7?8 B ngg? Syntom Kit.... . £10.90 ((A))
Y46A Chrome LED Smali Gn. 5 o 10(D) RAEE 2in Pan Meter SOV, — - £ (8  XYOIY  Matinee Organ it £299.95 (o) Page 218
64(;0 Chrome LED Large Red 54p ( TRK a0 Deers Caoes 1000} 4ax526 2im Pan Meter . : BB wyosn Tragesty XYoLy .. £] GaZsQ synwme PCB
Y478 Chrome LED Large Gn 56p . g ¥ nee Cabinet Kit . BX! ynwave Front
Y4BC Black Y11M Tab Reed ¢ ) [ RXS53H 2in. Pan Meter YU'. Carriage with XY93B
§V490 Black &;;‘I I[Eg g:d 7 - R26D S Tab Reverb ... Y 8 D RXS54) Large Panel Meter XGOSF  Matinge Module Kit ;::I:Vcek';lc
Y65V Bargraph Dsipy Y12N S Tab Rotor Fast.. .10 (D, g{go m:::,' m: ég\év Carr in UK With XGO £15 synclock Fro
B B ey B3 PA3E § Tab Rotor ToiMa 0@ RxBow Meter MI 1A XX43W Matinee Dem Cassette....... £1.99 (D) LWS5K Synclock Kit
YGIAM Ornge Bargraph Osply... £322(0)  groge § Tab pown il Lo FXI0X Meter MISA. MREER g e Bkl LWBBY _Volume Pedal Ki. ..
To3R Yen Re'fraf:ebfp'y —£333(C R29G S Tab Saxophone I 3B RXOLY  Meter MI 15A £7. Page 210 Page 219
FR38R 7-Seg Red Type 4 £125(0) BR3H 5 Tab Soio Del Trem dofo)  RXO3B Meter MIZSA- £7958)  grasy Asan 33, GAZEG, | [huto. Sl EB
a gl ranan
R32K S Tab Sting & 108 BRBBY  Mi/Spac B8 s 6‘.‘.‘;&?“1':'!.,".%3
Page 184 R33L S Tab Sub Bass 16 oo PCB EQUIPMENT TLeowi Mstr Turing Madute £1820 (A)  YL26D Guutar Tuner Fri Pay
FR3IN “1/2" Display Type 1 99p ey BYIAQ S Tab Sustain Acc 100 BB018 Drider Board & ey (L aO Sl Tuned 4%
FRAIU "172" Dispiay Type 4 o8 b Y15 Tab Sustain Solo. ‘10(0) Pagel99 o -28 GAMBC Harmony Gen PCB
BKO3D Verhsocket Type 1. £1115 (D R3IAM S Tab Tremulont ... £110 (O}  FL02C SRBP O.lin Type 3. 8802C Tone Board 'A' £4.45 (C) LW9LY Harmony Gen Kit
BKOSE Vertisocket Type 2. . £2.45 (C R35Q S Tab Trumpet 8'. £1.10 (D) 14354 Tone Board '8 £1.98 (C
B betsochet Iybe 2~ £198(5) BRIGP $TabTubale. £110 (D Controtitfosrd & “Ei2s () Page 220
BY67X DD Display Type AF 500 (E BY16S S Yab Vibrato........ £1.10 n} smoom?;am A 2 (c:
BYESY DD Display Trpe C. 6 ggén BR37S  § Tab Vox Anglica £1710 (D! =5
XX08J  4-Dig Y oo Cath €295 ¢)  BR38R 3 Tab vox Humana 8 £1.10 (D Sawtooth Board B 49 (B!
BY70M 4 Dig Dis Emn Anode ... £1.50 (D} BHA9D Tablet Rocker Grey.... 96p (E; 2.“,',"’,';80 &frq .95 (C
HSOE Tablet Rocker Orange 96p (E, 324:0!0 sedl B’% g
H51F Tablet Rocker Red .96 (Eé Pedal Diode PCB &5 Stereo Amp Heatsink £1.25 (D
Y17T Mar Ky Tab Celio 16 .&,4 N 65(0)  yG16S Stereo Amp Woodworl £6.95 (B
YI8U Mar Key Tab Clar 8 DIS P Auto Ogn Gen/Clk PCB ... £4.36 (C)  XGISR Sterec Amp Chass
Y19V  Mar Ky Tab Cirion 4’ 0I5 Auto Ogn Crd Cdr PCB. 95(C) GA7IN Stereo Amp PCB .92 (C!
Y20W Mar Key Tab Cla £3.45 Auto Ogn Auto St PCB 32 GA78K Stereo Amp Sw PCB.
V21X Mar Ky To.D/B o Rir £345 A O e 2 fc LW7IN 25W v
R —. Sl 870 B l dzmAne
: v Dly Vbr Slo . £345 €135 RKIGP  Swich Ponel ...
FY89W Lqd Crystat Display. ... £482 (C)  BY24B Mar Fey Tab Oiap & .. B T2 Pndlde 32 Note Pdl PSU FCS £3.42 ?g);, A%ar 3k Ao Tk Contier
Downbeat Indictr PCB. £220 (Cy» 4AW77) Amp Remote Cntri Ki

TRADE QUANTITIES
The letter in brackets after the price indica

than the quantity shown

then the price is t

tes the minimum quantity of thatitem you can bu
hat shown. If you want to buy the quantity shown

yand qualify for a trade price. See table at start of price list. if you buy/less
or more of that item; then please contact us for a trade price. If no trade

quantity is shown, then the price shown is the best price we can offer regardless of the quantity.
Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to quaiify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equal to 5000 tags.
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1983 VAT 1983 VAT 1983
Catalogue inclusive  Catalogue inclusive Catalwue i Catalogue
Page No. PRICE  Page No. PRICE  Page No. ICE
Page 222 LW58N  Ext Homn Kit . £3220 (A Page 248 Stylus ADC RSQ30 .
x:A‘ac MES33 . y(p) GASIC Channei/PSUPCB. . 185 o XF52G  E&MM October 1981 . .. . ssm"z ?mmgal"
A5 frimeere - HHE G gugere Cgsn HBE MRS e
H el 5 4 e Kit . I .
FLSEE HIFi Amp Eal Min PC . €347 (C) LW72R Radar Ch/PSU Module ™ £15 40 AE XFSSK  E&MM January 1082 . €1 1 Stylus DS107AL £4.95 (C
FIS7F HFIAmpEQIPCB .. . £220(D) LW755 Radar Extr Ch Module €490(C)  XFE6L E&MM February 1982 Stylus ;sug'réa B 3558 fo
S LnAmBRTe g fam 2 Y il RgRmis HES
iF1 Amp fe e e
XX32K H/Pnones SktBrckt .. 59, 3:) GROTB Ditresoms Wheps .- cE1E3(B  Xiaoy EEMM Apni L8 EiusIesRISTION -£185 (0
nE AL ERE e Skesndgd G MWLE s e
N0 o i sonic Interface Kit | o :
YY23A HEAmpFPrtPanel . £1198(8) XF44X Magnum Booklet . | SOpAV(E)  xreas EaMM August 1982 M 3",& ﬂ?«fcﬂ%lloof..j ' 2%% 53
;Vi’lszzﬂsn Amg Cover Black £6 95 (B) i%g mgu:: 5 %g Lo 2.223% gg% Page 249 Stylus JVCDT31.. . .... £550 (B Resnet 47k . . .
e " : tYXI2N - Stylus Garrard GAIS0  £10.50 (A)  YY21X  Resnel 100k.... .. 85p (E)
YQ72P  Magnum Mode Chng PCB £1 65 (D! XF63T MM Septem| £l S
LRI3P  HQ Mixer PCB No 2 . £196 (D) 79U Mulercun Board . C* £132 (B P Eamm e a3 o2 £l iowy R76H  Stylus D110E .. - £5.50 (B .
LR1AQ  HQ Mmer PCB No.3 " .~ £1 68 (D) XUBLR Eomm october 1982 | HR775  Stylus D110H £295 (C
LRISK HQ Mmer PCBNo4 . fl6z2(D) Page 241 A Mapim Mok Bobed B HRAAC Soaus D1lOSH - £195
LR34M HQOMixer PCBNo24 . .£198(D) LWSOE Electroncs For Al YADID ot Mag Subscrptn ooy e, HR4ID StiusDI20SR . 7 €245 (©) Hor S-Min Prest 1k . ..
XGO9K  Train Control Case o HR78K Hitach STIOL . . £5 40 WRS6L Hor S-Min Prest 2K
P:xts.s 224 ner P8 s 1o 478 Tran Cor Fromt Raoeg ;'g:ccg bl Toony &) v{zé} Srius mch §Tigs. g7 % WRSTM Hor SMim :’2«'«72
u H £l rain Common Book Hetachi 5T104 . WRSBN Hor 5-M 1
LR350  HQ Mixer PCB No 35 HE &ﬁ GA73Q Train Control PCB. . XACAE  Projects Book Four T0pAV 55) 'vxu? wgmm'us o MRS WRSOP Hor S Mem Prest 300 133 icg
t:g%v : :::::: %S :‘Jgg é:ll 7lg ((E) GA7;§ Tean Seceuver 1 %B S gs %g PROTECT'ON FQ54)  Stytus JVC DT33. £495(C) WR60Q Hor $-Min Prest 47k 10p {(G]
;. GA7! Train Recerver 2 PCB.. . .35 8 BK14 us Tno STY111.... £495(C) WRGIR Hor S-Min 100k G)
LR23A HQ Mixer PCB No 8 E160(D)  [w61R Tram Common/PSU Kt '.£37 50 fA Page 250 HRB1 wus Lvesd770 T L 80 (6 WR62S Hov S Min Presy 83 G
Page 225 LW62S TranControiKit . . "£675(B)  mxge Sa o a5p () tHRBIE Stlus NPEPSIE .~ | '£225(C) WR63T Hor S-Min Prest 470K 0p (G
LR24B  HQ Muxer PCB No 9 £178 (D LW63T  Train Revrl ML926Kit ( RXI7F  Safusehoider 1.1/4in ng&p HRBAF  Stytus NP EPS52 .. . (€495 (C) WR64U Hor S-Min Preset 1M 0p (G)
(RAZ2V 1O Mer PEBNo 20 . 38 LwodU Tram Row2 MLOZ6Ke . £6 99 B)  RX49D < F/H “"5“5 YX16S Stylus NPEPS53 . | . . '£550 (B) WR6SY Vrt SMin Prest 1000 . 11p (G
LR25C  HQ Mixer PCB No 10 £210(D) LW6BY Train Rovel MLO27Kit. .. £6.99 (B S0E 170 G YX17T  Stylus Philip AG3306 £185 D; WR66W Vrt S.-Min Prest 220R 1p (G)
LR2EG M Muer PCB No 19 £187 (D) LWE9A Tran Rcvi2 MLO27Kt €699 (8 3p(H)  tHRB7U Sty Phily £185(D) WR67X Vrt SMin Prest 470R 110 (G
Pagn 226 roge 242 e e Ruliee 2 IR nHeaRlT g
Chnr s peB 1200 AR RemoteOwalchitE  £2100) WD %gﬁg RS o T e 1 )
YQI8U Yone Con PCB 1850) GABST Do Decoder pés  © H3e0 ) 60 () YXIV Syl Philps G £495(C)  WR7IN Vrt S.Min Prest 10k 10 (G
YQO6G Ster%%phmer PCB 110(0) GAB7U IR Tx PCB £125 (O 20m -9 (H)  YX20W Styl Philps GP4O1MK2 £675(B) WR72P Vit 5-Min Prest 22k 1p (G
YQI9V  LM380 Amp PCB 220 (D) : ; WRO2C Fuse 20mm S00mA 9p (H Styl 5%20 ...... £599 (B) WR73Q Vrt S-Mm Prest 47k 1p (G
YO020W 20W Amp BCB 12310 CABSY mmpcB . £125(0)  WhDZC Fuse 20mm S(x HgH 8F40D £185 (D Vi S Min Prest 100k . . . 118 (G
GABIW 27MHz Tx PeB 9%) WROSE  Fuse 20mm 1 5A 3B (H £572(C) WR755 Vi S.-Min Prest 220k . . 1lp (G
Page 227 BEA30 Mo vaurd PCB a3l hy WROSE Fuse 20mm 24 M) tvxo2y  Stylus Sanyo STI0) £495(C)  WRTEH VrtS.Min Prest470k.. .. . 11p Q8
HQEBY S0W Hi Fi PCB £325(C) BBB3E VOU Logic PCB £1096 (A) -9 M) HRISD  Stylus Sansu SN28 £495(C) WR77) Vet SMinPrest IM .. | [ 11p{G)
BB9&G VDU PSLI PCB £238 (C) B TEE Radme P - HBE page 265
. 12p B
Page 228 XYA24 VO Front Panel L%E WRIV RumASIA D 12pig) #HROTF StyiusSayo 2611 T£495(0) wayaK tior Skereton 100R s
LW35Q 50W Amp Kit .. . 495 (A) UHF Mod ©) wWR20W Fuse A/S2A.. . 120 (6)  4F us . £220(C) WR79L Hor Skeleton 220R - 14p (G,
B i, HLE o o) fom 1 14 ook, oy R i oo BB s [ SsRm it ol @
H58N Print 2X81 . 25 4 WA us o5 A o or on 1k "26p
BRISY Do MOSFET Amp kit £ el ey P Revbaacd thse D wRoe) foe i 14 1%ma - - S48 Thrdon Sy S I% - HA35() WRE2D Ho Skeleon 2K2..... [ Z6p
1sco @) GAB3E ZX81 Ext Kyboard PCB ~ £295(C)  wioot Fuse 1174 250mA . .. To(H)  BKI6S Stylus PN1Z . . - £550(B)  WRE3E Hor Skeleton 4k7 . . 26p (F)
Page 229 LW72P 2XBI Keyboard Kit .:2190(03 WRIOL Fuse 1 174 500mA | 60 () HRGIR Stylus Sonotone VIO  £4.95(C) WRBAF Hor Skelton 10K | 26p
age XG22Y 2x81 Keyboard . £299! WRIIM Fuse 1174 1A . -80(H)  ¥X26D Stylus Sonotone V101 £572 (C) WRBSG Hor Skeleton 22k pg?;
tW32K 150w Power Amp Kit £19.62(A)  GASOX 1/0 Port PCB . £199 (c; WRI2N Fuse 1.1/4 15A.. ... . Bp(H) FOASY  Stylus2509. ..., .. £1.85(D) WRB6T Hor Sketeton 47k P
LW76H 2x81 1/0 Port Kit £925(8) WRI3P Fusel1/42a.. "7, .spfu) H Sylus STAHC DD .. . £185(D) WRB7U Hor Skeleton 100K 0 (F)
Page 230 GB08J 7x81 Extendiboard £2 32 (C} am; ;u: } 15: g: R % mf HR53H  Stylus KS40A DD £185 (D) W" :u k.:e(m zgm D (F)
u o k
GAGE) Waoter PcB 299 Puse 244 WRIGS Fusell/410a 0 op(h  Bulal S IIROUM.  £3%0(B) VRS Hor Sweleton 4o 3
LW40T  Tuner Metalwork Kit. £4390 (A XFO3D MES26 £1 28NV 7 X 435 WROLY Hor Skeleton 2M2
Page 231 BE28F RC Coder PCB 195 MRLTT Ruselliglsa BE ioa SamlwidD. - E32(Q WRSLY Hor Skeieton 2Mz. 3
X . . - -
LW41U  Tuner PSU Module £2096 (A) BRI BE houmer PCB £ HowK Pugruein. . . 14p (G} FQ490  Stylus Sony ND133 . £550 (8) 00A Vrt Skeleton 100R . o ()
LWA2Y  Tuner Switching Mod ~ £16 20 (A)  BB31J RC Interface PCB £155(0) MYl ;ﬂ HE3h SR S Stylus Sony ND134 - £550(8)  WwOIB Vi Syeeton 2208 ng
CWaax Torer o e8 U1 SZ’%% Boaar BC Decoder PCB ELISMD go1x Thermal Breaker 1A £2 35 (C) rse S Nsooies BB & WWoib Vit Seereamer i OR b
YQUOA iF Tuner Mono Module  £950 (8) BRI RC Relay Drwve e "835(F) BKIIY Tnormal resker3A . £105(0) 1YXION Soualamsd®l.. 622 (& WWOAE vrt Skeleton 242 o ()
YQIOL  12/30V PSU Module €670(B) BB35Q RC Some Ame 4 BK23A Thermal Bresker 5A ~ .. £135 (D) tFO53H Stylus Toshiba N3C £220(0)  wwo5F vrt Skeleton 4k7 £
' rvo Amp PCB 320 &) BK24B Thermal Breaker 124.. " £13% (B - 4!
Page 232 88368 AC Tons Gan'PCs 850 () k20w Thermal tresker 154 €138 () 102K Sy JonbeNsE 2108 W va Sheleton o :S(R
. s i . St .
LWASW Tuner IF Module £1898 (0 YOOI MM Eosvin TS S8 Page 251 POIX Solus Toshba NSO . €455 (C)  WoBy Vi Skeleton 471 30
LWABC  Stereo Tuner Kit cie100 v E MM Recewer PCB £273(D) HBSIE Fuse Wire ... 30p( Page 258 Skeleton 100k. ..26p (
LWA6A  AM Tuner £1795 %Ag YQOSF  McM Revr Dedr PCB £194 (0) HWOLE RF Supp Choke 1A 290 (| vnt Skeleton 220k. - 26p (F)
XF22Y  Tuner Schedule YQO7H McM Transmutter PCB €267 (D)  HWOSF g; Supp Choke §A 32p( gggg g&c.m f:';“ HC%OOG I Sheteton :'7‘0k 33"‘
g B Y 1 e Wikt \n Smeen 2 28
0010 Woeameice rca SR &;g X4y lgniton PCB. R0 wigr MavsTamsus . 680 ®)  \Wezd QemnerCor.| oy o elen el
B SRR W2 O S LRE WL RGBS vow mwmesc €
GA30H ander PCB £320(C) GA23A Strobe HTY pcb . £120 (D) incowlioTEE I '
. o SRR N hes £110(@) YWSIF folTerms. eseE N iy &
o Compander PSU PCB £160 (D) YWA9D BA junction Box 59 (E)  FRE3G  Antr-Stat Fluid 695 :
Page 25 R et DS eEe % 8 s s 2
{] 1§ Tacho Main 1 D] 00p.. . - & §
x:;.( Cassette Mechamism  £1495 (A Gr3ay D%, acho,Dsply PCB el gg.fg) YBILY Pressure Mat BRE FRESD  Stros mausmme Bi1” . SR Wheen o iMoo 28 gg
;:135‘1}4 hsn‘g'sga%hpe Module 517220 Ael GA98G Car Burglar Alrm FCB ' £] 30 fn) RECORD & VIDEO FRSOE  Gram Speed Indicator. . .| 9p (H) WR47B 15.Turn Cermet ik . 20 So;
;. - . . LW78K Car Burglr Alarm Kit . £695 (B) 252 P: 259 WR48C 15-Turn Cermet 5k .20 (D,
YQ30H Tape Swich Board . 42p Page age
M o | g e ane G | oey b5 e
X0 Qpefsures 1w o XB25C Beft Drve Turntable. ... L3840 (A) 4B !  Contet et 2
Wiz Cassette b GAZ6H MPG Meter Main PCB_ . £2 45 (C) «BK28F Deluxe Head Clouner
ssette Recrder Kit . £39 95 (A) GA77)  MPG Meter Disply PCB £175 (D) Page 253
e 235 LW67X  MPG Meter Kit 84498 (A ag tRBO4E Cass Head Cinr C118
Pag RK39N  Freq Cnt Front Panel . .:19950 FQLIT  Cartndge Side MPEO . ‘25'3‘0) YWB7U Cleaning Stick C109.
XFO4E  MES4L 40pNV  GBO2C Fregency Counter PCB £495(C) FQI8U Cartndge Side 710 . . DIS  ywasv Tape Cteaning Fluid
XB76H Disco Front Panel . £12 50 (A) GBO3D Freq Ctr Display PCB £185 (D { %gg g:lﬂ SD?GBSB'IQJS% - n.---leDS FRS4)  Cassette Cinr Tape
XY26D Heatsink Mtg Plate . £395(C) LWISL Freqency Conter ko . e58 50 @ N Bsnll?eDn pkidias o :go %C; YWBIW Cassette Cin & Derma, Pot Lin 4k7 . 45p (F
XY27€  Heatsink Cover £6 45 (B) 5 YW58 ve £2 FR62S
BB18U Heatsink DR2 74p (E) BB72P Sine/Square Gen PCB £312(Q) 76H Dr Pot Lin 10k 45p
: : : BB73Q0 Audio Osc Frt Panel £235(D)  LB76H Dr Wheel Gamrard Lrg £255 fc Fae2s Pot Lin 22k 45p
XB77) Disco Cabinet . £4995 (A)  xH24B MESIS o i5pnv  FQIOH  Dr Wheel Garrard Sm. .. . £2 85 (C BK27E Pot Lin &7k .. 45p
BBBIC OrcoPre A 1omls  £4 B Page 247 FOIK Sl o Long o BI§ YWSLY Splaing Block. L 00k - 45p ¢
ISC (3 n
BBI9V Disco PSU PCB | £195(D}  XF11M Stereo Synth Book (£200NV (C) 1FQ33L Sondle Auto Short ... "£450(C) Page 260 Pot Lin 220k . ...45p (i
BO2OW [SOWAmp Boarg . E235(Q3 FIME ey PN frons CB Weight SP251V _ £460(C) YW90X Cassette Spircer. DIS  Faody porbm4iok . 45p
BB26D  Motor Switch PCB £115(D) XF37S MESI2C o FREE P38 Garrard Drwve Bett £2'50 LXI7T  Spiicing Tape . €) AL 450
BB27E Lght Mod £581 . XXM Headshell . .. £3.50 RBO3D Cassette Case. (@ Fw21X Pot Log 4k7 (3
B82Y FET.Corame PUBG . £195 (0 YX76H Drive Belt 46mm | 98p (F)  Fl (D!
BB24B Disco Fader N £220 (C YX77)  Drive Belt S7mm . 9 5 (C! FW?gX :&t toc 50:
BB25C VUM & HP Amp 8d DI YX78K  Dnve Bett 66mm EMP w248 Pot Log 47k
XH23A MES42 . 250NV RKI9H Drive Belt 71mm 25C  Pot Log 100k
XB37S  Sound To Light Case £12 50 (A) YX79L Orive Beft 76mm FW260 L
2 X808 & Pot Log 22
Page 236 HROIB Cirig BOR XAM © FW27E Pot Log 470k
: 28F  Pot Log 3
f@;% hm:: i.‘.." o 582 gg ((g HRO2C Ctrag BSR X5H . HLHI2A gg{ FW29G  Pot Log 2M2 953
121X Sna/Light Conv PCB. . £2.10(C () page 266
25C  Power ol pcb uxsgn £4.25 (C age
GAS8N  The Bomb PC £1 65 (D “£449(c) Page 261 m:w g: :: tgn :sz 2 . g
. in .
Page 237 B0 FOL Nona Lot () Fwaw s ot 22k €112 (0
o4 d m .
fiesy Seowmchree g2 200 TR S Lose e, §)  FWASY Sw Pot Lin 100 120
mscc incn LlcPh, usl g{o«n 1@ -;65 g tFQ69A Tape hd Four-Trck A} FWA6A  Sw Pot Lin 220k £1.12 (D)
GAGAU Timer Fronbamer™? " | ¢34 95(8)  FOTOM Toe Md Four Trk Eras DI S Poxbin T 13 §B
GAGIR Timer Man PCB .. ... . £2.80 (C 28 Jarp §Tien Bracke 8 2
GA62S  Timer Switch Board ... £3.85 (¢ } 0
GA63T Timer Relay PCB .. €110 (5 408 Page 262 124D
LWI4C  Unwversal Timer Kit . . .£3995 (A) U g gD
8 12(D
B B 124D,
.£1050 §A 8) 112 (©f
€4.95 (C (I £1.12 (D!
£380 (C A . -£1.12 (D
BO6G T/ | £16.20 gA AL1Z 1D
GBO7H T/E PSU PCB.... €450 (C A Page &3
LWB0B Digi-Tel ELC Kit .. £25.60 (A) %\2 | £2.2 fo
LWBIC Digi-Tel Connect Kit £9.95 2 ) - £2.24 (D)
LWB20 Digi-Tel Main Kit.. £68'50 (A oa 6368 (0
HR25C Stylus GPIISC DD . X i
Page 239 BROSE  Shes Semve S0 T 4138
s 3 oy SIS - s
Burgiar Alrm FSU . £2.40 < FIREEW Sons Seadd oo Page 264 2
GA4SY  Burglr Alrm Main PCB £6 75 ( *BKOBS Stylus ATN7L... ... ... £550 | TWWW. . 290 (P gae

TRADE QUANTITIES

The letter in brackets after the price indicates the minimum quantity of that item you can buy and qualify for a trade price. See table at start of price list. If you buy less
than the quantity shown then the price is that shown. If you want to buy the quantity shown or more of that item, then please contact us for a trade price. If no trade
quantity is shown, then the price shown is the best price we can offer regardless of the quantity.

Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equal to 5000 tags.
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TRADE QUANTITIES

VAT 1983 3 5
VAT 1983 VAT 1983 ; H ue inclusive
1983 . VAT giﬂl ue inciusive  Catalogue inclusive  Catalogue inclysive  Catalo PRICE
=l o Woluse) Face T PRICE  Fage No PRICE  Page No. FRI0
ge NO. i - 75 (8
i 150 (G) BHAGA JO4 ..£195(D) WH20W TDA1022 £6.75 (8)
RREAy \DERAPSLIn 7. £124(0) QR B - 136 (6) BHA7B KO1. . 141 S e oy
FWB5G  Dual Pot Lin 10k. . 68Y BC337 .. 150(G)  B14BC KO .....oocomncmn £4.25 (C YI2K  TDA 110251
FWBET  Dual Pot Lin 22K...... B69A BC3I38 150 (G} vy74R (200 £2.68 (C OM  TDA2005M
FW87U Dual Pot Lin 47k... B70M 8p Wi (F3a7 94 (C)  WQ66W TDA2006
Duai Pot Lin 100k.. B7IN BCadl/461MP wG30H LF351 6p wO67X TDA2030
FW89W Dual Pot Lin 220k..... B72p 461 wo3ls LF353 9p VY867 TDA3410
R Sutperto 4 i s P it B e
u A 7 411CN . ¥ L .
PR ! ot t&?‘*‘kg QOISR BC549 - §;22§§ gaggu :1.33(03 7iN 1P33A
L X y
FX09K Dual Pot Log 10k .. I les BCSS? }}gg Y29G LF441CN .. ‘5.1735((3
FXLOL  Dual Pot Log 22k... 4 (D oy Bcaes 11p(@) UY30H LF442CN. =B
FX11M  Dual Pot Log 47k. 1.24 (D 74R BCH . 29p ( wsu LF444CN
FXI2N Duai Pot Log 100K 240D §9A LF13741 £
FX13P Dual Pot Log 220k.. .24 (D; FOOA BCY70 ... 18p (G; ussg LHO042C ]
FX14Q Dual Pot Log 470k .. £124 (D F01B CV;I - - 14890 G, §H36 LM301A. .
PSR Dual Pot Log M. ... £124 (D) QEG3E BDI3L/awie ELIS ) QHaTS LM30S. . :
Rigp DEfustae. hael GRS ST iont® o g
ontrot enes . . v . . 4
FX97F  L/S Control SOR 330(8  grosc BOI Ee1 2 o TV KT S— £142 }o Yvasy Ly "£8.90 (B!
FX98G L/S Control 100R .......... -55p (E) 55 BD136. ~33p 38Rk LM377. r.z_zszc
FX99H L/S Controt 200R ... = SEpYE) | QEOTEDLIR - —-:gg £ GH3N LM3798 €552 (8 §\L12132 y#gggn. = d :;
A e £4.90 (C : - e 750 (E .
YO0 Rncosit 1008 g0 WHISR BOMT. ey ey H3EE T T R e —
YGO6G Rheostat 150R. £4.90 ( WH16S BD712 680 (E)  YygaF LM382. £1.45 (D) 8L2?V UA741C 8. pin DIL. 23 (G)
YGOTH Rheostat 200R . EAEO(E ROEIBEL LD . HR Y L23A UA741C 14-pin DIL ... 780 (E)
F11M BF180. (248 UA747C. .o 759%5)
FISR BF200 £1250 Quasc uA74sC '59p (E)
=il4g 260 UATBLOSAWC ip ()
Page 267 fics (DR £9010 Wo77) GATBLIZAWC. 450 (F)
FX32K  Shde Pot Lin 5k.. ... ) F18U BF259 £2.85 L27E  uAZBLISAWC.. 2oy ...4SD§ w12N 2114 450ns..
FX33L Shde Pot Lin 10k........... F19v BF337 L28F uA7BMOSUC . .79 (E W13P 2708 450ns
FX34M  Shde Pot Lin 25k 19y BF494 £1.95(Dg 129G uA7BM12UC 7% 716 480
FX35Q Siide Pot Lin 50k Q £265(C) (L23G uATBMIZUC w720 QQO7H 2716 450ns
FX36P  Side Pot Lin 100k owl lBrace £146 () WQ7BK uATBMGUIC. D 8 2732 450
FX37S  Slide Pot Lin 250k ) F2IX BFX29... .. i _£5.90 (B) L31) uA7805UC .78p (E 52(’;‘ N140
FX38R  Slide Pot Lin 500 F22Y BFX30. £2.45 (C L32K uA7812UC. ~ R53H 3N141
FX53H  Shide Pot Log Sk F23A BFx8d. 524 fD L33L uA7815UC. HB1F 3403
FX54)  Siide Pot Log 1Ok F24B  BFX85 e (B 791 uA78GULC.
FXE5K  Stide Pot Log 25k ) wiQFecR 0o 98p () QL34M UATBOSKC. X018 4001BE
FXS6L  Slide Pot Log 50k ) F26D 88 €131 (D) w.as% UATBISKC. 103D 4001UBE
FX57M  Slide Pot Log 100k. p (€) F27E 50)... £3.51 (C) UA7BHOSKC %02C 28|
fice PoyLGR2807% ) F28F  BFY5] 5308 wBiC ua7aHI2KC X035 4006BE
A R E Rl 5  QF2sG BFvs2 C e UAZOHBEC XO4E  4007UBE
FX76H Dual Slide Ltn 3 1 £33 BRvID i gD WOBSF UA7SPOSSC KOst JLE
FX77)  Dual Shde Lin 10k.. .25 (D) FI2K BSX20. £4.76 WO85G uA79LOSAWC .62p (€, XO5F. 4011BE.
FX80B  Dual Slide Lin 100k - 25 (0] F33L  BSX21 s WGBeT -68p (E OAE  4011UBE
R faafiale s aae G e g hE B o ik
uat St L - Vv ’
HBOSF Dual Slide Log 100k.._..... £1.25 (D! F37S) | Bu2as 3(: SiY  MidT a5l gA o o ® QoI 40138
ERITHL it Slide Log 500~ £1L20U0. Qraly Byl 2o (g L IE — £749(8)  wQoox el Wies ao188f T
e Bezel. . 4 — 1]
X8O Jogstick ol ) 55) (%2 ey MY 760 (6)  QHA3IW MCRIO0Z..—.. 59p (E) agg)x €138 @ i
xis Joystick..... )
e L~ 1 a—— ] Gser e Qoo i
F46A 1651 p Page 270 WQ94C 125 (D) QLT 20198
F478 X61C5V6. 0 (G} 3 C wQ9sD .£859 3
jase Q) Qnasy Mmcl3lop 30 ( & o) 18U 40218E.
ERah, 260 :Agf) e o(@) Sage NS, 80p (F 3 £ad e
4 X b 0 k3
FX87Y  Thermistor KRIS2CW .......790(E)  JFsof  BIX61C7VS| 0(G) QH49D MC33A0P . 228 (B 29G IO grian 4038
FX21X  Thermistor VAL0555 ......51p (€ F51F BZX61C8V2 p (G) Q42v  MCM4027 250ns £240(0)  wooeE euog X120 4035BE.
2Y  Thermistor VAL056S.. 49p F52G X61COV] D G; WO43W MCE800P £5.10 (8 wO97F £1.55 XISR  4076BE.
FX42V  Thermistor VA1066S.. P F53H X61C10. N p (G) 3 £4.72 (C wO98G £1.76$D X165 40278
FX43W Thermistor VA1067S.. .39p (F) FBdl) “RZNEICL 60 (G) a 55 w 1B iE0ns T E1.86 (D) 80“M £4.30 (C
FX62S  Thermistor RS3. .95 (B) FBSK  BIX61C1 p{G) WO4EA MC6821P T £1.99 (D (375 . 28p (F wn’w :g gg,
WH23A Thermistor G16 ...... 5.40 (B FS6L BZXBIC] p(G) QQ03D MC6845. £7.95 (A L3BR 34p 20! 40298¢.
WH24B Yg;ng:‘s:;rzcn = . g B F57M  BZX61C1 P WO4BC MC6850P ,£2.20 c; LIIN 38p W21X 43 %B'
+BLTW LOR ORPES S £172(0 ‘53;‘ B;"x Ela "(g; w§;530 MCe8a2P 1 gg LaoT e W23A 40338E.
HBO9K LDR RPYS8A cLi8 @) e DX %%0 gg, VA MCIOUEE o8 fgg L42v < :;p(c V218 40348E .
F61 ZX( 2 P Y35 LA L4 3w ) P r
Fo2s  BIX61C24 2 M54 MIEIA0 750 L44X 15"2“2 WoIE 40408E
F637 BIXE1C27 R AT S — o6 Quasy 210 (&) dw2sF 4041UEE.
F6ay BIX61C30 P (G) Deak WIEB0SseTiPIgRS. 99p (D) QLaGA q AP O et ace
1p(G) QFESV BZX6IC3 50 (G QHS6L  MJE3055=TIP3055 ... ...ﬂlng L478 P Y o
36(  Qreew BIX61C p(G) QHSTM MJZB01 . €298(C) guasc 20(6)  SWEOH 4044BE
38p re Bhela 0 BLIaR  MJ29s5 £1.10(D)  QLSOE 2#p@E QW1 aoasar
38p f-i 68Y P wsau MJ3001 _£2.40 (€ L54) 114 W32K 40468
-39 (F; FE9A BZX61CAT 6 @) 92  MK5039 £10.50 (A, L56L 290iCH i
a20(h QF70M BIX6ICS oEG YHETX  ML922. (£6.25 (B L57M o 20w 4047BE.....
34p (F F7LN B2X61C5 0(G)  QRS7M ML926. £2.45(C L ZTX500. 21p (G $oIX  404908E
_350% g dopsice - o4& grsen M7 g QLees e 0@  Oxaav  40508E
1370 (F 4 H68Y ML928 . i £2.40 L64U  ZTX504. 3 W34M 4051BE
77p (E) F74R  BIX61C75 16p(G)  YH69A ML929. . £2.40 (C L667;V %?,ﬂ - 330 W350 40528 -
.DIS HOOA BZYBBC2V7 9 (H) QH59P MPF102 529}5 L6 133p Wisg 4052BE . ..
£155D: HO18 BZYB8C3V0 ECR HE60Q MPSA14 360 L68Y  ZTX541 31p¢ W37S 40548E.
8135 (B)" , QHOEC, BZVBCVS.: P Y QHEIR MPsAes. 45p(F)  QLE9A  ZTX542 ok ¢ W38R 40558
e Slp (€ : ) H625 MPS363 ap L7OM 25 25 & Qwian 4ose8
£12§( HO4E BZYBSC3V9 o (H)  QH63T MPS3638A . 18p (G, CPU oo i) (c
61p(E) QHOSF BZY8BCAV3 D (H) 53H MVAMI15 .. £2.62 (C WO1B 280 CTC =i
£4.4 scg =8§H BZY H— gg:g wQh4) NES31 £1.52 (D] w;)lg'? ﬁ?gﬂo £3492((£
650 (E . w NE 544 £2.18 (C L
STl Guoel seacon oy Sl N3 g gz wele 1
H Y -
o dnior Bavescev o8 §«"‘%eu. NE 365 £168 (74R  IN4002 i(H)  Page 271
G (O H11M BZY8BCTV p(H} QH68Y NE 566 £1.72 (D L75S 1N4003 6p (M waoT
: g199ny | SHISN B2vasciv, 00 queoa NEser £130@)  QL7GH INaooa ot Qwaly 4003
8 ¥ £8.30 (8] &nm NES570 £4'28 (C ELTo NI o X23A 4066
YYB9W AY-3-1350.. £595 (B mgg vulc_}cl). 3 »gg: wggv ~E§§§u gggg(c: t;gl'.( 11N4007 e ;73 n
ey AY-3-104 30k ti3os(B  QHies BZvesClz. o (H)  YY67X NE5539 £785(8)  QLBoB 1IN4148. 40 (M
Q23 Bifose e QuiTT ezvesci) 008 qurom oasr 1204G) QLBIC IN3400. Lopia
N H18U BZYBBC1S. .90 (K, HIIN OA90 b 9p (H! 1820 1N5401 _{gp g
ol Qi Brveacis ot SHI2e OAs B g INsed 195 (€ :
. a) I .
> 12040 H2IX B2v83CX0.. B QH7ER 0k2 Sp (H LgSG  1N5406 200 (G
L
{gggg; ey Bhveacs: Bl Qs oazoe 1p@ Sl 1N
op(0)  Qne Blvasca 'gg & HsG oc72 353 Heba 148t WABC 4081BE .
T R e S0 e ae ol gu sus
4 HE9W OCB3... 45p i S — 3
Bl oot e g R — 1l
350 (F) §H296 CA3140T 39 iE; ¥37S  Sstronics PCIR.. 568 2N1893 .32 W53H 40938
34:§r w%g?;f G - ssgs Y38R Satronics PCI2R L£6:94 (B 3
270 {F] i PN3643 . sy 30
43 ri G378 glg - 2 ‘(‘ e oW E.ls?g 3§
H30M C106D ... ....c. p wg58N PWO6
22Y C116D ... 99p (E)  wQs9P RQ.3-2513..... £8.95 (B
SEMICONDUCTORS agggg gize0. LR T 1
wd2s5C €2260 . ... _64p () QLOZC AMTT. S
QB49D BC161 36p() QLAY 2860 o 1240 e e .
50F 91x buizoow e oL
227 V1205w . i SEISE-
23A DVI2loW
248 DV1220W
25C  OV1230W
260 DVI1240W 40
28F HSCH1001 ... o
yi ICL7109 40
YY755  ICL7660CPA....... 40
YY938  ICM7045iPI N 4016
60Q BC2 C ICM7216DIPi ... 40
e B $YY95D  ICM7226BIPI . 3
25 BCZIAL 10 YHE3T ICM 7565 i
U4
ga BC301 el Il Imi2e0. &;79{3 r
«QB65Y  BC303/6.... n360 (P BL3EP 102 e £180 () WQBAU TCA4500A. . 40

The letter in brackets after the price indicates the minimum quantity of thatitem you can buy and qualify for a trade price. See table at start of price Iist.‘lfyou buyless
than the quantity shown then the price is that shown. If you want to buy the quantity shown or more of that item, then please contact us for a trade price. If no trade

quantity is shown, then the price shown is the best price we can offer regardless of the quantity.

Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade_Quantities for nuts, bolts, wash.ers,AHiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equal to 5000 tags.
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1983 VAT
1983 VAT 1983 VAT 1983 At inclusive
Catalogue inclusive Catalogue inclusive gatalwue "‘Cf',"’?sl‘(‘:/g %:tae‘ e PRICE
Page No. PRICE Page No. PRICE  Page No. 8 J
40193BE .. .67p () WQ30H LF351 Page 317 Page 334
40194BE 85p (€ w LF353 78S TLI70C. ... A ADCOBOALCN. .
B w§:U tHa) ok Ssaes - H59P ICL7109....
3 Y3E LEaTICN W ihaag
SF 4 Y28F LFA12CN wcua& [M3911. il
18 4136 Y29G LF441CN . e £1
§wsoa : 51 égggr t;ﬁgg: £ Ag 3 Page 318
02C 4195.. 69A LF13741. S S Y\'BBIGU f»:gséﬁm‘ BE® BY76H 7106/7 PCB... .. .. £1.45 (D
X30H 4416 £ LM3 £3.24 WR29G Transkt 3-Lead TQ18 . 16p (G
WBIC 4502 Page 297 WR30H Transkt 4-Leaa TO18
1U 4503 87 WR3L) Transkt 3-Lead 705 ..
D 4508 T Chaoaie = ik WR32K IC Skt 8.Lead
Wast 4ai8 YH64U LM13700N £1.39 (D) = .
Mg e A ool
- ns .
X31Jr :1 R UpATeL., Y45Y  Insulator P.
vl H30H  74C917...
W85G 4 Page 298 FY0X tal 655 R248 Kt TO3 .. ..
wasl 431 ( MR LM3gg .. YY938  ICM70451P1_ WR25C it T066.
2K 4 i NRSES K so,
X33L 4 5 é‘ Page 299 Page 320 WR23A Kit (P) Plas ... .
2 4 . & YY88V  TMS1I21... .£890(B)  XX14Q Soidercons
a4 D% Vo3 tuase 08) 74C925.. .. £5.95 (B]
o o P 5P Yates Foo MKB0395 _TUTE1050 (A)  Page 336
pC 7T DIl Socket 8-pin...
E“ggg futic SWimrs Briay Bit Scket s pin.
- _g%p [E) Page 300 Page 321 e BL
- D [ J— . .
BN 3N IM3B3...... . -LLEL(@)  XIRAC) [ ICMIZIE0IP! .. TR
- £3.15 (€] VIR o Ame ks o2n B (0% Essenie m.sogAS HQ7BK DIL Socket 22-py
£2.62 (C R 23288 ‘orerx WNESsSe.... 820 (E)  BLOOW DIL Socket 24.pin
127 (5 v, : e HE6W NE 5SS 21p(G)  BLIIX DI Socket 28.pin
157 8 WQ66W TDA2006 . e £1.65 (D) HO3ER OIL Socket 405
£348(C FR25C  Insertion Tool.....
£58 wi A v 78 e S e i
. YF75S 7418175 =0 eader 16-pin.. .
6.36 (B)  YF76H 7405181 o o YS26  Heager 24 pun
8.15 (B] YF78K 741 33 15W Amp PCB N YX50E ZIF Socket 24-Way.
-£795(B)  YF79L  741S191.. Yi 15W Amp Bracket. & % FLS6L  Transisior Cover
17p (G, YQ38R 30/2PSUPCB... .. - Page 323 Q;EL Heatsink 92F
2 HQBOB Heatsink 18F ..
1% {6 YQ37S 15W Amp Module........... £649 (B) o460, NESET ... -£l§%0(2§ FLYBK Heatsink ClipOn. "7
P Page 302 ,;‘i‘? E&?é%m = ﬁ:s 5 ::::M:i ;;)5 Chassis Heatsink
gcligg 2 »'3215 l%elllqzﬁf o ﬁ‘sggi 8"‘3‘” 8211 CPA.- T €325 (C) FLS9P  Vaned Meatsink TO3
21p (G ROAE LM38] PCB..... .- £2.15 {C] YH3IN 8069 DCQ. £2.95 (©) ;tgl;a v:‘»:g :Lsar::‘:‘!‘a'sc
.30p 4
70M Heatsink 2E.
gé" ‘g) E) Page 303 Page 324 FLSIU  Meateink 4.
"'212 G, p(E) YYB&F  LM382... EE— Y LY (1) 32K LM334 .. . £1.10 (D; HQE9A  SOW Hi-Fi Heatsink
20p (G 9p (E %;JL NE57? . g-ggg YY78K TLA97A. . LT u.gs (:E) F'uazlvc BW MiFi Heatsink
. atsink....
ggf g ) yast TDA3410 £1.90 \‘,'4"5735 {'ifggo .....gsgﬁri F154) Heatsink 100N
3 G 7 WO3BQ LM3s? £1.25(D)  yy95S |CL7660CPA. . £324 (C FLS5K  Meatsink 10DNDR _
‘220 (G 28 (C XX02C 4195 . ~£145(D)  FL77J  Heatsink 6W-1
20 (G o Page 304 Page 338
p (E Y19V LM1035 --£430(C)  page 325 YB26D Heatsink 60DN......... £13.95 §A
YI3L LMIO37N. £2.72 (C) FL79L  Thermpath ... £3.60 (C
D € §v3m (M1038N . 2850 POE Gt PO PR L Shemot ise Tabe S
225 BL22Y uA723C T099. - -85 (6 WY0R Standard Fan 0y
) f( Page 305 QL21X  uA723C 14-pin DIL 55 SPEAKERS
o HA9D MC3340P _. v £2.25 (D)
690 (E' 85G LMIBIE. e £1.95 (0)  Page 326 Page 339
1 vg; xgégcn - ﬁ?g 8 HY12N  Ultrasonic Transducr ... ..f.63%0 (?_)
LR e W § T S
L39N  Buzzer 6V.
FL4OT  Buzzer 12v..... I
FL3BR AC Beil. v . £1.90 (D]
Bell Xtormer. . £5.60 (C!
Page 327 FGoR) Bl et £ 3
¥37S  Satronics PCIR. e £3.62 (c; FQO9K  Nameptate Belt Push_...........55p (E
Svasn Satronics PC12R.__._" " £6.94 (B Page 340
YB25C Baby Siren £9.25 (8)
Page 328 LHoeE Pactic Sren :!:.992 g
-.£636(B) LHI8G i 2
GW WeesooP 1008 XG14Q £19.95 (A
WQ44X MC6802P £4.72 (C XQ7IN £26.50 (;
"c595§a g a1t SR0 w526 20 Piero Tweeter ... £2.49.(C)
WH20W TDA1022. 6675 si : o5 ) Page 341
TAESRTGME, - £364 (B)  UG20F S EZE  wesas Drectraciam eso._£295 ©
00A 280-CPU. 2358 W 26 Hom Flush .. £5.96 (8)
: s
Page 308 03D 280 - £3.39(C)  WFS5K  Piezo Mom Recessed £6.56 (B;
a8 wOl8 £450(C)  WFS6L Wide Angle Piezo. £8.64 (8]
YY79L TCA350Z ... LB23A  Mag Earpiece 2.5mm. ~25p (F
YHI2K 76477 YH40T u.9séc§
H | YHALU - £5.99 (B LB24B  Mag Earpiece 3.5mm. 5p
R ... BA.! Ng YQ42v  Sound Eftects 1 LBZ.’;C g”s;a, e e gp (E
Flomed o YW57M Stethoscope ... .
L5610 . waliYA WF20W Mag Headset 185 ci
629-7418124. T ENL Page 315212 0268C) - UBIC Losoron Hesdprone " £8 52 &5
670... wagLe 2% (£A 94 (g LH82D  Boom Mic Headphone......£13.90 (A)
276 CA3089€ 4 e A
L m Sozcw CAILBOE 3233 fc; LHB3E  Stereophone OH150P ... .25&:)
~£9.95 (8
Page 311 646 (8) Page 342
375 LM1820 £1.95 (D WF13P Stereophone HP110C.
AT L ee0 - - : E1 ) WHEQ Siereapnone OH207
W TCA4500A " £33 YH3AM 871287 - £1.99{C)  LHBAF Stereophone M1108
45Y MC1310P .. = £230(C) YH35Q 8Ts5.. T - £255(C)  LHB5G Stophone SH590/M!
R P IUELBA(D)  woiov AYS2376 . g1390(8) VKSEL Pereni Stereo Phones
WQIBU AY-3.10150. ~£5.38(B) LBI3P Meadphone Adaptor
rago 312 R JY 115
age o
WB08) LU/S Lo-Z 508
L2 — Page 330 WB09K (/S LoZ 568
SFFI6364... ~£945(B)  WB13P L/SLloZ668
Page 313 93330’ MC6845. 7.95 WFS7M Hi-Z L/S 64R
315 5101-Li.. £3.48 YW53H (/S 102768,
HA78 MC1496. ... W1IM 2102 450ns 1.98(D)  WFS8N 3 inch Tweeter..
% 505:330 3045\1 MC6810AP 450ns . 186 (D) YW54) 15W Cone Tweete
8279 s WI2N 2114 450ns. -£1.30 (D
825126M1. Qi Voreaesi” TR e —T kT Page 343
YHEEW SL4%0. . £.350) 538 4116 Pagne 0 ek w:::s Mutti-Cell T 8
o ! W ey £ - eter..... . £5.
Page 295 - e pe Bz
301A...... ome Tweeter. . .
3;4375 LM306 Page 314 Page 331 Rectanguiar Twestor . £5.45 (8
054 MES31 el S e e 6G 4164 250ns ossover 2-Way... - £4.20 {C
gnssN ML927 0T o £2. 13P 2708 450ns Crossover 3-Way.... ... £5.20 (B!
927 et m £245 (€ 7H 2716 450ns Controlled Crossover £10.69 (A
TY68Y  NESS34A... - £2.26 (€ 2732 450ns. . Low-Cost 4in Sk £2.94 {C
YY67X  NES539 . 09K 2764 450ns . Sphr Fixing Clamp .25
ngw uA709C... .. astic Car Grille. B
Y
1248 Page 332 P
L25C XYB4F  Softy 2 System.. .£169.00(A) Page 344
HEbA XYA3E  EPROM Ereser. uz.%s WE4BC  Mvy Duty Car Spir....
HS1F YH52G B2S126M]. S1(C)  WFS0E  Elipteal Spkr CM64T
gxom WQ59F RO-3.2513 95?3 WF18U Elliptcal Spkr CM742
YH38R 8038 CCPD. 80 (C) WF23A  Elliptcai Spkr CMB52
WYI3P Elliptcal Spkr LT853 . £6.45
Page 296 Page 333 WFOOA Rd Speaker LT530.
M28F CA3130T .........o........£126 (D) WES2G  Rd Speaker LT610...
H29G CA31407 99p ( YQe5Y 8038 PCB . WFOBJ Rd Speaker CMB20 ;
73 21X CA3240€ .. . E138(5) B0B 4151 . WFLIM Rd Speaker LT830. £7.30 (B
74123 03350 LHO042C £4.46 O 18 DACOBOILCN WFI2N Rd Speaker LTB40 . £11.45 (A

TRADE QUANTITIES

The letter in brackets after the price indicates the minimum quantity of that item you can buy and qualify for a trade price. See table atstartof price list. If you buyless
than the quantity shown then the price is that shown. If you want to buy the quantity shown or more of that itemn, then please contact us for a trade price. If no trade
quantity is shown, then the price shown is the best price we can offer regardless of the quantity.

Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equal to 5000 tags.
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1983 VAT

VAT 1983 VAT 1983 VAT 1983 VAT inclusi

inclusive  Catalogue inclusive  Catalogue inclusive Ca!akﬁue inclusive  Catalogue Im#s!‘(‘llg
PRICE  Page No. PRICE  Page No. PRICE  Page No E

£325(C)

FY53H  Mini Vice

YW43W Square Psh Lck Red . .. ;59 8 Page 364

AOW Squawk £5. YWa4X  Square Psh Lok Yiiow 50 LH79L  Rehant Kit
XGO2C L or 12n 35W £ YBBAF  Microtest 80. £2400  BwoID Reliant Dr i
XQ77) Fane S0 4R ... £19.05 () Page 352 YBE3G gupertester 000 £3330 Bw02C Tran Drrl EN25(8)  LBA
o RS gy pmemge o HRG | 7 o
LB44X Former Base... 12p (G)
FHO4C Pressil Switch .. 3G Page 365 Page 375 LB36P Screening Can EI
FH92A Press Toe Sw T £1 5 ) LHBOB Clamp Meter ... . ...£31.50 (A YW6SY Wi Mams Dnlt. £14.25 (A LB39N Screemin .. 14p
... £2945(A) BK31J Press Toe SPST 2 £1 39 (D) YKIGP  Low Cost DMM . .. £29.95 EA XB12N Dnii . 14.95 ié LB62S A/P Beads... .39
M Puue PesToeswTpe2  £195(0) YK3ZK Mutmeter DDE0L .. 4250 (W) gradr et Cola Jop &) WXOS  SmatPotCore ... . £136)
LB64U  Foot Switch . €4 25 (C 366 WO 4 ; HX Core Type 2 . .. £155(0
Forte 1250TC 16R.. ST oot Swich c RBE P eter csasoa BROSY Twist Burr 0Bmm 43p ( — = =
Forte C12857C 8R LBI1Y  Flasher Unit 2 Wa £789 ﬁag HeEekd (e 0 W Breow TwstBurr 1. 46 Pago 381
X Forte C1285TC 16R . LQOOA - Begmners Morse 1900 L DM ey Weisr  £€5o% ()  BRBSG S Twist Dril 0.8mm. 7% (€ xo7H Bobbin Type
X C15 Bass 8R. I 1B Profess) Morse Key. £586 (B)  YBOAE Grd Dip Meter ... ... . £4650 (A) BRB6 Twist Drill 1mm 7% HX0BJ Chps Type 2..
t C15 Bass 16R . £57.80 () HY00A  Touch Pads fect - 2%p (Gf 36 BRB7U HS Twist Dnll 1 4mm % HXO9K Type 3'Core. ..
XB28F Power L/S Cabinet.. . .£4900(A}  HYOLB Touch Pads Tn .. . 27p(F) Page 367 YY28F  Long:Lite Drill 1mm . - HXIOL Type 3 Bobbin Sp (E
YRBEY Solenad 12v . .. .£564(C)  XY755 Ham Multimeter.. . ..cslssw HX11M Type 3 Chips H
Page 346 YRBOW Solenowd 240V AC £598(C)  tWYIBU SWR Meter 310 .£10.75 (A 99p (€
1475 (A HX12N Large Pot Core . .. p (E)
AF33L M Speaker System . £4550(A)  Page 353 WISV SWR Meter 110 - E1475 HX13P Bobbwn Type 4 .. 0p (G)
AESM W Spkt in Cab P 015 v A g L LA e ¢ HX14Q Mtg System Type & £110(D)
AFSS? 15W Spke Pa £33.50 (A)  LHocy f:‘;"‘{ch ke 599 (E TOOLS HwW23A GE Coif L15..." £2.36 (D)
YAF3L]  20W SpkrPair. . .. '£63°00 (A)  pHBSL | ACEAtER PO i E 00! HX58N GE Coil L9. .. £236 (0
PA SpkrinCab . . .£2199(A) FH7OM Latchswich B L ELab( GECoil LB..... . £236(C
E1175(A)  FH7IN Latchswich 10-pole £125(0) Page 368 GE Coul L4 230
iTeo0(a) EWLM Laichsoftzpole . . 60p (B LHISR HS Dn SECoite L L. 2RE
YKS4)  Wallclamps Duo 230 [T £1595 (a)  BWIZN Latcheott é-pale “5,28((" BRASC s Onit 3732, GECoil L5 . . £236 (C
FH74R Mains Latchswitch ~ £159 (D, BRSIF - Tnm Tool ... .. i GE Conl L12. ... £236 (D)
SWITCHES RELAYS FH768  Latchbracket Sigle . 1ép fG BR4SD  Preset Trimmer GE Codl L11 £236 (D)
Page 347 FH76H  Latchbracket 2-way ::Bp(f'
FMO7F  SPST Ultra Min Tggle ... ... 660 () FrIIOK LaichbracketCway ik
£H35G SPDT itra Win Tes S8 FHB2D LatchbrackeiBway. . bdo(E Jewllers Scrwdvr Set (D
A L 735{E) FHB4F Latchbracket 0-way. . 69p(E 1 Pce S/Drver ®
::7001: ::::m I?;:Ja ) Page 354 BRT9L  Intrchgbl Sodrvr Set £169 (0] 8U HS Onll 5/164 Etc’
] rc rvr oo 5 1 11 5/16in .
FHO3D Sub-Min Toggle D :B%# gg LG{S:%;‘",. Blacl'x' i:g }g tYW60Q Mmn Tool Set . . . g lg &c: +HQL9Y  HS Drrl 21/64in (D
FHOE  Sub-Min Toggle £ F33L  Rd Latchoutton Grey . 14p40)  rodk  bon o & W HS Drill 11/32in (©
b-Min Toggle K FLIaM  Rd Carchbution & Y YX74R  Win {.30 G)  tHQ21X HS Drill 23/64in . . {©
s AT U Tl : FLI6P Rd Catcnutton Chwm . 32(0)  BR52G Smal Screwdn P 2Y HS Dnll 3/8in. . Choke RFCOA «
FHOTH Sub-Min Toggle M. .. £125(D)  guisp ooloicnn oo g lip(q) ERS3H Large Screwdnver 36p  11HQ23A HS Dnill 25/64in £175(D) HW2BF Choke SuH HC. 53
FF72p SubMinTogglel ... .. £215{0)  BwiaQ Sm Latchbutton Chom . | 33p O e S Xo @) HQ24B HS Dnll 13/32in 2 DIS  x16R Choke 16mH .. .. .. 58p (E)
gom, thedefae o 2s@ AU MEGMOAT G S ems o BY mis guee U el
YLOIB Toggle Switch Cover ..~ 47p(F)  EHOZS Ret Latchbutton }:g g; BK35Q Dnver S7 125( 7€ HS Dnll 29/64in | I o TV e d v
FHI0L Std Toggle SPST ... sopé ) FHGAU Ret Latchbution Whte 14p G BK36P Dnver SB . 28 éC) nszsr HS Onfl 15/32in . ... ..DIS WH25C Choke0.22uM . . ..
it 3d Jommle pPOT. - §70(6) IBIL Mogengni BBl 499 (G Miay pomarver £ %8 29G WS Drl 1/2in . £299C)  WH27E Choke 0 47uH .
LN T logme Dol {0 fHeaw Magclight Brin Omg 49 BRITS Pordmver 3 2 WH29G Choke 1.0uH ..
BK3IIL 10A SPDT Toggle (©) FHSOX Magchght Bttn Yiw 43¢ BK38R Poadrverd | . 25} Page376 WREA s
' BWISR Latchbush Blue 39p () FYSOP  Retractable Rule... .  .£275(C) WH3LJ Choke22ub ..
FH17T  H/D Toggle Type 4 £2 98 (C) BWI16S Latchbush Green 45p (F) BR7IN Mains Tester . .. ........... . .......60p (E) nwa Feeler Gauge imp . .......96p (E) WH32K Choke 3.3uH....
AR WoimenRl ARG MM LGRSEm.  BH rean nelt [Smosi e T Lon i, aoeinn -
FH20W H/D Toggle Type9 .. .£320(C) BWIBU Latchbush Yellow 39p ( LH7SS Spiraldnver .. .. FY63T Element C T £280(0) wné‘ Y Eﬂ: ?‘g&m o
Page 355 SEP i il da FR30H B 6/1106. WH36P Choke 15.0uH ...
Page 348 BK&7B  Micro-Min Relay . 600 (E)  IYIOV Low CodMhn Cotters FY64U Bt 1100. WH375 Choke 220uH ... ..
FHI3P Duck BilToggle . . . ... SSp (€ YX94C  UR-Mn Riay 12V SPDT 968(5 BR75S  Ins Min Cutters FYESY B 1101 . WH38R Choke 33.0uH
YX56L Chrome Buséqle .. 85p(E YX950  Uit-Mn Riay 12¥ DPDT £1 49 (D, FR31J Bt7/1101 WH39N Choke 47 OuH
YX64U  Min Rocker - .69g E) BK48C UR-Mn Riay 6V DPDT £110(E)  BKAZY Sant Edge Cutters FY66W Bit 1102. . WH2IU Choke 100uH... .
YX65Y  Min Rocker DPDT €115(D) YX96E 3A Min Relay 99p (E)  FY20W BoxJT End Cutter WHA5Y Choke 470uH.~ 7. "55p (E)
FH30H SPST Rocker 39 () yxg7F  10A Mains Relay E165(0)  1hvatr Lo Low tont b WHATB Choke 1mH. 75p ()
;g: 8 Page 356 BR74R  Side Cutters .
.69 (:; YX98G 54 Mains Relay £195(C)  FY22Y  Box JT Side Cutters .. Page 383
98p ()  YX99H 12v 30A ""'?} £215(C)  BR72P Side Cutters S55 . HX42V Toko YRCS 11098 .. .. Slp(E)
(D)  FX23A  Open Relay 6 £325(C)  YWE7X Tweezers YG30H Toko YRCSI12374. ..  .6lp(E)
£699(8) X288 Open Relay 12v £383(C) page 371 HX43W Toko YHCS 11100 .. . "62p (E)
S 55) FX26D  2p Sub Min Relay 6V £345C) LW Pearl Catcher YG3lJ Toko CSK3464 53p (E)
(D) FX27E 2p Sub Min Relay 12V £3 45 (C) Phers . YG32K Toko YMCS17104 . . 620 (E)
99g ; FY248  Low Cost Min Phers
£165 (D FX30H 4p Sub-Min Relay 12V £399 (C) BR78K ins M Snipe . - FR13P 12V Iron MLX12 .. £748(B) HX97F Toko ACS 34342.. ... 72p (E)
95 (€}  page 357 BK41U Hooked Pliers FRIAQ ElementX25. . .. . £2.65(C) HX38G Toko ACS 34343 .46p (F)
£295(C)  yaac  Power Relay 12V £395@) BR77J BrghtPliers FRISR ElementMLX12.. ... £249(C) VB3N Toko KACBA4S. - 480 ()
78 (E) (X490 Power Relay 230VAC  £425(C) FY25C Low-CostPlers. . FRIES Bt No 50.. o -8y rO3EE Toko KACBA49 YL
700 (E)  [NUI0, R e 1838 1280 Box Combined Priers FRI7TT Bt No 51 92p (B) E—
’ 33" (E) FX50E  Reed Relay 6 to 9V £198 (D)  BR7IQ Long Smpe Pliers . FRIBU Bt No. 52 . ...89p (E) .. £175(D)
0 (E)  EXEIF  Reed Relay 910 12V £215(C) BRIOX Box Radw Plers . .£172 (D)
85p (E) FY27E  Low Cost Long Phers IFT15 0.7, £181 (D)
- 820(F)  rx88V  Du Reed Relay 1p 5V £195 (D IFT 18 865KHz. . 19 (€)
0 FXB9W Dil Reed Relay lpL2V £170(C) BRI2A Combination Piers £246 (©) 606G IFT 18 1 6MHz. OIS
EHA4X  Rotary SW - 850 () oox il Reed Relay2p 5V .. £399(C) 1FY28F  Low-Cost Elec Phers . -1p G
TSy BTN . . SBE Rel DinRbEOYC BEG mee bl e FBE N Tl o HB0
e n Ir
FX33B DilRdRly [pC/OI2V  £760(8) o 0 409 B (810 Mnrlie B (3
in . . .
Page 349 Page 358 B Breenes - 4@ wer smemmere il ol Wi inSaecn asfl
FFB3E  Thumbwheel Decimal ... £332(C)  (xg8Y Reed SW Standard ©®  FY3lJ  Crump Toot. £215 YXB4F ZChanger.... ... . . £845(B)
Eoty humbwheel BCD ... £332(C)  Fxg9a  Reed SW Compact £175(0) BRIEH End tion Stnp 599 B;
Bhadp . 350 ( FX70M Reed SW Miniature p (E BRI3B  Wire Strippers 3A £2 35 (C . P 3
Bkt sof B BAIN Magnet Small .. 38p(f)  BRIAC Wure Strippers 8B 49(D) _20p(r) Page 384
2 FX72P Magnet Large .. 88p (B) BRISD Wire Stnppers 9 96 (C HXBIC Pulse Transformer.. .. £3 82 (C)
YR79L ..99p (E. BR9I6E  Stripmaster .25 (A Line Transformer . £335 (Cg
FHAQT £3 60 (C XXL1M Blade L4421 . . 25 (B 600 Ohm Isotran . £54
ey o B TESTGEAR R i 2 e SRAE o Hue
roswa . 1] in Ir PR
FY32K  Hand Wrap Tool . . .......£6 48 (B
Maka Shaft . R Page 359 g hene o e 2 %gs Sub-Min Tr 12V. £140
HFL9V  Test Prod Black . asp(fy K ping Hands t Mag.. -
Page 350 HF20W Test Prod Red 4535 gg‘" It AF z ﬁg;
YXa7M M Probe Black Polp N0 Senkehan: - '
in {+]
1YX58N M Probe Blue 38p ( Page 373 Trioua lsv
YX59P Min Probe Green 42p(F) 1YRB2D Min Spanner Set . £2.10 (C, ' -
VX200 b Probe Red L4328 "YWSIR Box Spanner Set 219 :
FHSZC Maka Water Lo 12 MB 750 (B "ESKL Bl Robe Black ;1‘55&2 YIS Min 113 (D L £785 (B
Foay Mara pater 2o qv D HL (B HE3IL Pstol Probe Red €124 () FY38R Ring £1.99 )
Maka Screen.. .. . 5p(H) HF22Y Lo-Cost Test 74p (E) FYI9N Ring 1.69 (D;
FF87U  Click Switch HF32K  Moulded Test Probe 79p () FY4SY £3.35 £655 (B)
FFBSV  Click Cap Black HF33L  4mm Test Probe 83p (€ 46A £4.38 (€
oW Click Cap BI YRIIB Test Lead Kit £299(C)  Fydor 1.25 0 0
e ickit o Bluel Logic Probe $50 ( 125 g
FFI0X  Chick Cap Gree 8 Tr32-0-32 4A.
ngx 8:: gp IGvey. FY88V  Continuity Probe 7 g ig Torondal 30VA 6V .
HC | P Ivory .. 5
Page 360 20 (C Torondal 30VA 9V .. .
Toroidal 30VA 12V
FL61R  Signai Injector . . %?B Torondat 30VA I5V.
FY74R IC Test Clip : Torodal 30VA 18V
tv;!mxF a:’ebloc e %;g Toroidal 50VA 6V .
3 Torordal SOVA OV ... . . ... .
YRSSD Lo-Cost Scope Probe Y Fire Extinguisher Torordal SOVA 12V
XB82D Crotech 3030 ... Evostik | Toroidal 50VA 15V . .
Carr in UK with XBB2 . Cyar ;ovo-g:: g&: égx
oo B
Page 361 Araldite Rapid vl
XBB3E Crotech 3131 ... . Toroudal 120VA
Py (R '"ms*” PYC Tape B Toroidal 160VA 35V
L Transistor Testr HFE Jape Twaz %A ng
YB82D LCR Bridge- FVe jlanelBrow oro

FF99H
Ywalu

TRADE QUANTITIES

Page 362
YBBIC Seesure Sig Gen .. ...

Low Cost Mult
FLI Pocket Multimeter
YBB3t Small Multimeter .
Page 363
Y37 me S et
ir { i
Muitimeter Type

130 Tr9v1.1/2A
Tr20V 1A

Tr2gv 1.1
TR 32032/6.1/2A.
Tronsformer Mtg Plate

15/22V Power Tran
Te 240V isotran. .

Page 386

Matinee Transformer
n Motor ...

The letter in brackets after the price indicates the minimum quantity of thatitem you can buy and qualify for a trade price. See tabie at start of price list. If you buy less
than the quantity shown then the price is that shown. If you want to buy the quantity shown or more of that item, then please contact us for a trade price. If no trade

quantity is shown, then the price shown is the best price we can offer regardless of the quantity.

Trade quantities shown for wires or cables of any type is in metres, not reels or parts of metres. Trade quantities for nuts, bolts, washers, Hiatts etc. refers to the
number of packs, i.e. to qualify for a trade price on Tag 2BA for example (trade quantity 500), you will need to order 500 packs which is equai to 5000 tags.
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The following is a list of all
items introduced prior to this
price list but since publication
of our 1983 catalogue.

BATTERIES
BKASY HPH Single Box Price 19p
BK46A HP 2 Single Box Price 19p

BOOKS & MAGAZINES
WKOSF Mastering Visicalc by Douglas
Hergert Price £12.95NV
WK06 Harts Dictionary of BASIC bz
W A Price £6.95N/!
WK07H The Spectrum Pocketbook by
Trevor Toms Price£7.65N
WKO&I The Spectrum GamesCom anion
Bob Maunder 95NV
WK Mastering CP/M by A|an Milier
Price £14.50NV
WK10L Adventures With Digital Elec-
tronics by Tom Duncan Price £4.25NV
WK11M Assembly Language Pr ram
ming for the BBC Micro IanB|

WKI12N VIC Innovative Computnm
Clifford Ramshaw

WK 13P Understanding Your Spectrum b&
Dr lan Logan Price £7.95N'

WK14Q Practical Design of Digital Cir-
cuits by lan Kampel Price £11.20NV

WK15R Programming the BBC Mncro by
P. Williams Price £

WK16S Programming Languages for
Micros by G. Marshall £6.75NV

wK17T Programmun Macrocomputers
With Pascal by M geer Price £7.70NV

WK18U Over the Spectrum

9SNV

Price £6.
WK19V Introducing Spectrum Machine
Code by lan Sinclair  Price £8.95NV
WK20W Programming With Graphlcs by
G. Marshall Price £6.9'
WK21X Machine Intelligent Programs for
tJhe 16K ZX81 by Chartton, Harnsosr;v f(
WKZZV Games ZX Computers Plazsb; Tim
Hartnell
XAO5F Maplin Magazine Vol 2 No 5
Price 7

NV
XA06G Maplin Magazine Vol 2 No 6
Price 70pNV

BOXES

HY25C Display Box Price £1.25
COMPUTERS

Atari

A.E. 1D-48K-KF26D Price £27.50

Adventuretand with Graphics
D-48K-KF95D Price £28.95
Alien Garden 1E-8K-KFOOA

Price £27.45
Andromeda Conquest 1C-32K-KH19V

Price £13.45
Andromeda Conquest 10-40K-KH20W

Price £17.45
Ant Eater 1E-16K-KF58N Price £29.95
Anti-Sub Patrol 1C-  -KF66W

Price £15.95
Anti-Sub Patrol 1D- KF87X

0.£24.50

Apple Panic 1C- IGK-KBQZ%
Arcade Machine 1D-48K-KF28F

Price
Armour Assauit 10-40K-KB99H
Price £27.45
Astro Chase 1E-16K-KFE5V
£29.95

Atarwriter 1E-16K-KF18U £59.95
Attack At Ep-Cyg-4 1E-16K-KF54)

£34.95
Baja Buggies 1C-16K-KB74R  £22.95
Baja Buggies 10-16K-KB75S  £22.95
BASIC Compiler 10-48K-KF25C £7500
Basic Routines 1C-16K-KB84F £17.99
Basic Routines 10-32K-KB85G £17.99
Battle For Normandy 1C-32K-KB38R

£28.95
Battle for Normandy 1D-40K-K aagrac .
Beauty & Beast 1E-16K-KF64U £29.95
Boulders & Bombs 1E- lsK-KF“:u -

Brainbogglers 1C-16K-KF82D
Brainbogglers 1D-32K-KF83E
Bug Off 1C-16K-KBE1R

Bug Off 10-32K-KB62S £21.95
Candy Factory 10-32K-KF53H £21.95
Character Graphacs 1C-16K-KF70M

Character Graphics 10-24K-KF71N
£21.2

Chicken 1E-16K-KB91Y £34.95
Chopluﬂer 1E-16K-KB87U £34.95

£23.50

Claim Jumper 1E-16K-KB67X £34.95
Clowns & Balloons xc-m(-xm
38

Clowns & Balloons 1D- lsK-KBBOEz
Controller 1C-16K-KH16S £18.95
Controlier 10-40K-KH17T £21.95
Crossfire 1E-16K-KB938 £34.45
Crypt Of The Undead lD-AOK-KBgoLm
Curse of Crowley Manor 1C-16K-KHO7H
£17.95

Cytron Masters 1C-32K-KB41U £28.95
Cytron Masters 10-48K-KB42V £28.95

er in Drindisti (Part 2)
1c-§ -KFO4E £13.80

Dan&er in Drindisti (Part 2)
-32K-KFOSF £13.80
David's Midnight Magic 1C-48K-KB95D

7.50
David's Midnight Magic 10-48K-KB78K
£2 .50

Defender 1E-16K-KF10L £29.95
Deluxe Invaders 1E-16K-KB89W £31. 95

Dig Dug 1E-16K-KF17T £29.9
Disk Utilities 10-32!-”8” £21.25
Diskey 1D-32K-K886T £35.99
Dragon’s Eye 10-40K-KB32K  £20.75
Draw Poker 1C-16K-KH15R £11.95
Drelbs 1E-16K-KF39N .95
Earthquake — San Francisco 1906
1C-16K-KHO9K £17.95
Eliminator 1E-16K-KFE61R £29.95
Embargo 1E-8K-KB43W £34.95

Escape From Vulcans isle
1D-40K-KB30H £20.75
Escape From Traam 1C- ISK-KHO&I

7.95
ET Phone Home 1E- ISK-KFIQV £34 95
Fathoms 40 10-48K-KF33L DiS
Firebird 1E-8K-KB70M £29.95
Fort Apocalypse 1E-16K-KF40T £34.95
Fortune Hunter 1E-16K-KF57M £29.95
Frogger 1C-16K-KB68Y £22.95
Frogger 10-32K KB69A £22.95
GFS Sorceress 1C-48K-KB26D £21.95
GFS Sorceress 10-40K-KB27E  £25.95
GTIA Graphics 9 to 11 1C-16K-KF72P

£21.25
GTIA Graphics 9 to 11 10—24K-KF733
Galactic Gladiators 10-48K-| I(F(Jail2

Galactic Trader 1C-32K-KB25C £14.50
Galaxian 1E-16K-KF11M £29.95
Genetic Drift 1C-16K-KB65V  £23.50
Genetic Drift 10-32K-KB66W  £23.50
Ghost Town with Graphics

1D-48K-KHO3D £28.95
Golden Voyahe with Graphics

10-4 .95
Golf Challenge 1C-16K-KB820 £17.19
Golf 1E-16KEXBA4X £34.95

Graphic Master 1D-48K-KF34M’ £33.50
Graphic Generator 1D-32K-KF3 ey

Graphics Machine 10-48K-KF88V
Guess-What" s Commg To Dinner

1C-16K KF: £17.95
Guess What's Commg To Dinner

1D-32K-KF92A £17.95
Guns of Fort Defiance 10—32'(-!(2?259 s
Helifire Warrior (Part 1) lC-32K-KFO'20
Hellfire Warrior (Part 1) 10-32K- ggs‘o
Home Filing Manager 20-16K-KF52G

£34.95

Instedit 1C-16K-KF89W £14.50
Instedit 1C-32K-KF90X £14.50
Journey To The Planets xc-szx-«azar
Journey To The Planets 10-32K- ggﬁ
Juggles House 1C-16K-KF49D £22.95
Juggles House 1D-16K-KFS0E £22.95
Juggles Rainbow lc-IGK-KF47Bm
Juggles Rainbow 1D-16K-KF48C

£22 95
Jump Man 1D-32K-KF68Y 45
Kids 3 (4 programs) 1C- 18K-KF78K

Kids 3 (4 programs) 10-32K-KF791I.1‘75
Kids 4 (4 programs( IC-ISK-KFOOBL
Kids 4 (4 programs) 10-32K-KF81€1
King Arthur's Heir 1C-16K-KB97F

£20.
King Arthur's Heir IDMK-KB%

Knockout 1C-16K-KBS81C £14.95
Labyrinth 1C-16K-KB71N £2350
Labyrinth 10-32K-KB72P £23.50

Mama Mia 1E-16K-KF63T £29.95
Memory Map Tutoriat 1C-16K-KF76H

Memory Map Tutorial 10-24K-KF77J
Mnssnon Im_Rossabie with Graphics
Monster Maze 1E-8K-KFO1B  £27.45

Moon Patrol 1C-16K-KH23A  £18.95
Moon Shuttie 1C-16K-KF22Y  £27.50

Moon Shuttle 1D-16K-KF23A  £27.50

Morloc's Tower 1C-32K-KF1 £13.80
Morloc's Tower 1D-32K-KF1! £13.80
Mountain King 1E-16K-KF45Y £34.
Music Lessons & Player Piano
1C-16K-KF42V £19.95
Music Lessons & Player Piano
1D-32K-KF43W £19.9%
Music Major 1C-32K-KFB6T  £28.95

Music Major 1D-32K-KF87U  £28.95
My First Alphabet 10-32K-KB23A

Myst _?.Fun House with Graphics

Necromancer IE 16K-KF37S  £34.95
Nitro 1E-16K-KF59P
Number Stumper 1€-16K-KF93B£

14.50
Number Stumper 1D-16K-KF94C

£14.50
O'Riley’s Mine 10-16K-KF32K DIs
O'Riley’s Mine 1C-16K-KF31J DIS
Page 6 10-24K-KB24B £27.50
Picnic Paranoia 1E-16K-KF13P £34.95
Pirate Adventure with Graphics
1D-48K-KF96E £28.95
Plattermania 1E-8K-KF12N £27.45
Princess & Fro, IE 16K-KF55K £29.95
Protector 1E-16K-KB88Y £34.95
Prototype's Adventures 1C-16K-KF84F

Prototype's Adventures 10-32K-KF85G
£17.95

Pyramid of Doom with Graphics
1D-48K-KH02 £2

ix 1E-16K-KF16S £29.95
ear Guard 1C-16K-KB478 £14.50
Rear Guard 1D-24K-KB48C £17.95
Reptilian 1E-16K-KF41U £34.95

Rosen’s Brigade 1C-16K-KF29G DIS
Rosen’s Brigade 10-16K-KF30H  DIS
S.A.G.E. Pack also contams 48K version
on Disk 1C-32K-KH12N £35.95
Sava‘? Island | with Graphics
1D-48K-KHO4E

.95

Savage Island il with Graphics
1D-48K-KHOSF £28.95
Sea Dragon 1C-16K-KB58N £25.49
Sea Dragon 1D-32K-KBS9P £25.49
Sea Fox 10-48K-KB57M £23.50
Serpentine 1E-8K-K £34.95
Shadow World 1E-16K-KF36P £34.95
Shamus E-16K-KB90X £34.95
Slambali 1E-16K-KF38R £34.95
Stime 1E-16K-KB98G £34.95
Sound Effects 1C-16K-KF74R  £21.25
Sound Effects 10-24K-KF758 £21.25
Space Games 1C-32KKBS5K £17.95
Space Games 1D-32K-KBS6L £17.95
Speed Reading SC-16K-KF51F £59.95
Star Blazer 10-48K-KF27E £24.95
Starcross 1D-32K-KB37S £29.95
Stellar Shuttle 1C-16K-KB45Y £23.50
Stellar Shuttle 10-32K-KB46A £23.50

Stone Of Sisyphus 1()-4(!-(!41022 .
Strange Odyssey with Graphics

10-43 - %A £2
Stratos 1C-16K-KB53H £25.4

Stratos 1D-32K-KB54J £24.95
Syn Assembler 10-48K-KB83E £39.95

Racer 1C-16K-KB7. £19.95
Tank Arcade 1C-16K-KH180 £11.95
Telengard 1C-48K-KH21X £17.45
Telengard 1D-48K-KH22Y £19.95

Time Trials 1E-16K-KF46A £34.95
The Count with Graphics 10-48K-KF99H

£28.95
The Cosmic Balance IDM-KF%

95
The Eliminator 1C-16K-KH13P £17.95
The Eliminator 1D-32K-KH140 £17.95

2ekys Of Acheron (Pt 3)
1c-3 £13.80
ThesK;%s Of Acheron (Pt 3)

£13 80

The nghtmare 1D-40K-KB3 £20.75
The Sands Of £gypt 1D-16K-KF24B

£31.50
3D Tic-Tac-Toe 1C-16K-KH11M £10.95
Treasure Quest 1C-16K-| KBW £10.95

Tutti Frutt 1C-16K-KB6: £17.95
Tutti Frutti 10-32K-K564 £217.9%
T(x’po 1E-16K-KF56L X
VC1C-32K-KH24B £14.95
VC 1D-40K-KH25C . £18.95
Voodoo Castle with Graphics
1D-48K-KF98G £28.95
War 10-32K-KB4OT £17.95
Whiz Kid 1E-16K-KF628 £29.95

Wizard Of Wor 1E-16K-KB94C £34.95
Zaxxon 1C-16K-KF20W

Zaxxon 10-16K-KF21X
Zork til 10-32K-KB31J

Commodore 64
Crush, Crumble & Chomp ID-BCGIR

Curse of Ra 1D-BC59P
Jump Man 1D-BC62S £27.45
Sword of Fargoal 1D 5
Temple of Apshai 1D0-BCS: £27.45
Upper Reaches of Apshai ID-BCSO N oo

Dragon
Alcatraz 1) 1C-BC63T £8.00

NEW ITEMS PRICE LIST

Astroblast 1E-BC77J £19.95
Black Sanctum 1C-BC78K £7.95
Breakout/Middle Kingdom xc-scatxc

(éalixto Island 1C-BC72p

238
28

hess 1E-BC76H £24.95
Deadwood 1C-BC87U £6.90
Defense 1C-BC67X £8.00
Dragon Mountain 1C-BC758 £7.95
Dragon Trek 1C-BC82D £9.95
Escape 1C-BC70M £8.00
Flag 1C-BC74R £7.95
Flipper 1C-BC6SV £8.00
Galax Atfax 1E-BC79L £19.95
Games Compendium 1C-BC86T £7.9%
Golf 1C-BC84F £7.95
Mansion Adventure | 1C-BC64U £8.00
Planet Invasion 1C-BC66W £8.00
Rail Runner 1E-BC80B £19.95
Scarfman 1C-BC69A £8.00
Space Monopot 1c-acsav £8.00
Space War 1C- £8.00
Typing Tutor l BC730 £7.95
Vuican Noughts & Crosses 1C-BC85G o
Wizard War 1C-BC83E £7.95

rum

eteor Storm 1C-8C91Y £4.95
Space intruders 1C-BC90X £4.95
Sﬁeakeasy 48k) 1C-BC938 £4.95

e Chess Player (48K) 1C-BC92A
The Hobbit (48k) 1C-BC88Y £14.95
Timegate (48K) 1C-BC89W £6.95
vic20
Ant Eater 1E-KK17T £29.95
Chess (+16K) 1C-KKO7H £7.00
Crush, Crumble & Chomp (+16K)

1C-KK10L £20.75
Datestones of Ryn (+16K)

1C-KK13P , £13.80

Hopper 1C-KKOSF £9.99

Innovative Cassette | 1C-BC94C £5.95

Imﬁ:suon Orion (+16K)

Junior Maths: Birds & Apple Tree (¢3K)
1C-BC98G

Junior Maths: Engineshed (+3K)
1C-BC9I9H
Junior Ma(hs Sub-Traction & nghthouse
KOOA M

(+3K) 1C-K| 99
Martian Raider 1C-BC96E 9.99

Monster Maze 1E-KK11M £27 45
Muitisound Synthesiser 1C-BC97F

£9.99
Myriad (+3K) 1C-KK02C £9.99
Night Crawler 1C-KKO4E £9.99
Plattermania 1E-KK140 £27.45
Princess & Frog 1E-KK16S S

£29.
Rescue At Rigel (+16K) 1C-KKO08J

£20.75 *
Ricochet (+8K) 1C-KK15R £13.80
Shark Attack 1C-BC95D £9.99
Skrambie 1C-KK01B £9.99
Space Phreeks 1C-KK06G £9.99

Space Storm 1C-KKG3D £6.99
Sword of Fargoal (z16K) 1C-KK09K

£20.75
Tank Arcade 1C-KH18U £11.95
Typo 1E-KK18U £29.95

MUSICAL & EFFECTS
XG30H Echo Machine EM-006 £55.00

Projects and Kits
BK66W Modulator UM1286
Price £11.90

BK67X Moisture Scale Price £0.20
GA16S Panic Button PCB__Price £1.25
GAL7T MOS-Amp Bridge PCB

Price £1.96
GA96A Programmable Timer PCB

Price £1.49
GBOK Modem Main PCB  Price £4.99
GB10L Modem PSU PCB _ Price £1.75
GB11M Sound Generator PCB

Price £2.25
GBI2N Inverter PCB Price £1.99
GB13P Scratch Filter PCB  Price £2.20
GB14Q ZX81 TV Sound/Inverse Video
Price £2.20
GB17T VIC20 Taclkback PCB
rice £3.36

GB18U ZX81 Talkback PCB Prieo £2. 25
LKOOA VIC20 Talkback Kit Price £24.

LK01B ZXSI Talkback K:t Price £19. 95
LKOZC 1 TV Sound and inverse \llédgg

Price £
LK03D MOSFET Bridging Am Knt

ce £9.95

LKO4E Scratch Filter Kit Prieo £24.90

LWISD (nverter Kit Price £49.95
LW9GE Sound Generator Kit

Price £10.95

LW97F Panic Button Kit Price £4.50

LW98G Programmable Timer Kit

Price £8.45
LW99H Modem Kit Price £39.95
SEMICONDUCTORS
39N 4412vP Price £14.74
§943W XR2211CP Price £4.45
YS0E SP0256 Price £11.98
WOUND COMPONENTS
XG29G Inverter Transformer
Price £22.50
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* Enables calibration
of receivers.

band allocations.

* Checks the position of
the edges of amateur

* Produces markers at switchable intervals of

151 13l 81

b
1MHz, 100kHz, 12.5kHz, or 10kHz. . . )
. BC108 BF173
by A. J. BG//, BSC, GW4JJW Pin view case
. . . . c | B { A LiNnmiBIT| OE z
! tion of the crystal calibrator is less than
] IntrOdUCthn , 3mA at 9V (27mW) - less power than oroley = -
This article describes a crystal cali- would be consumed by a single 74- oo |1 ) ) x1
brator designed around CMOS logic series TTL integrated circuit. o 1|0 o 0 x2
IC's, which produces markers switch- O t o 1 11 ) ) x3
able at intervals of 1MHz, 100kHz, pera ion T 1ol o ) ) x4
12.5kHz or 10kHz. When the calibrator The circuit diagram of the crystal T o1 0 0 x5
was tested using a spectrum analyser, calibrator is shown in figure 1, and the - o N o G
the markers were found to be complete various semiconductor pinouts and TS S = =3
to 300MHz - beyond this frequency logical functionsinfigure 2. A stabilised — o ——
they approached the spectrum-analy- voltage supply, comprising TR2 and D2, L o 0
ser noise level. The markers can be supplies power to all the CMOS logic. In i b N L ”_'_z
amplitude modulated with a 1kHz tone, order to reduce power consumption the - - Dontcare. HiZ - Tristate condition
a facility which produces markers at zener diode is run at a lower current Figure 2. Semiconductor pinouts and logic
1kHz intervals. The current consump- than normal. Three different zener function chart.
T 3
1C1a ic1d 16| 1C2 16 IC3 6| 1ca
1 3 12 14
- n 14 12 _ 14 12, 14
L 7 m 10nF

4 g C
R1 1MO ° = 2 |B {
16l 1C5 16| 1c6 o i) - —‘—0/0—4
- e :E S20F 4] 100k| {100k o 7
e 65pF 14 RS
2 L6
13 100k 3
IClb o e )
4 | 12 L
3 nc —3 1 mSF SK A B! :
15[13] 8 1,235] [1a C2g49100F BNC PP3
8.15. Grn[ Yet __L
TR1 J
R6 27k BF173 R
5 ,

Figure 1. Circuit diagram.
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diodes were tried under these condi-
tions and all functioned satisfactorily. A
single CMOS NOR gate(ICla) isused as
a 1MHz crystal oscillator, whose fre-
quency may be trimmed using VCI.
The output from the oscillator is buf-
fered by another section of the NOR
gate(IC1d) and then fed into a chain of
dividers which produce frequencies of
100kHz, 12.5kHz and 10kHz. These,
together with the original 1MHz, are fed
into the data selector(IC6). /

A “data selector” is a type of logic IC
that selects only one of many inputs.
The selection is performed according to
the value set on its address line inputs.
Figure 2 shows the logical functions of
the data selector, type 4512, used in the
crystal calibrator. It can be seen that if
all address lines are high, data line “X7”
will be selected. For the crystal cali-

- brator, inputs X7, X6, X5 and X3 are

used for the 1MHz, 12.5KHz, 100KHz
and 10kHz signals respectively. These
particular input lines were chosen be-
cause they can be selected by making
none or any one of the address lines
logical zero - this is the function of the
interval switch SW2.

The use of a data selector allows the
marker interval to be chosen by switch-
ing DC signal levels, instead of the
standard method of switching the RF
signals directly. This keeps the lengths
of the wire carrying RF to a minimum,
thereby reducing radiation or pickup.

When SW1 is closed, IC4 is freed
from its reset state and produces a
1kHz signal which is inverted by IClc
and fed to the inhibit of IC6. This
amplitude modulates its output which
is fed to the base of TR1 via a 27k ohm

resistor and a paraliel ceramic capa-
citor. TR1 is a UHF transistor with a very
high ft. Inits collectorisa 1N914 diode,
a non-linear load, which generates
harmonics. Finally the RF output is
taken via 10pF ceramic capacitor, C3,
to both a BNC connector and aterminal
post, thereby offering a choice of con-
nection.

Construction

The calibrator was constructed on

I ICQ
c1

B

VC1 |

" O]

XTL1 1 1

o

7 Ic1

© O orEm "’U@ JuE

S

e O IC5 1C6

CMOS CRYSTAL CALIBRATOR GB21X

s1

Terminals

Figure 3. PCB layout and wiring diagram.

double-sided, copper clad glass fibre
epoxy board, size 100mm x 60mm. The
top surtace of the PCB was used as a
ground plane and the underside for
interconnections. The artwork for the
PCB and the component tayout are
given in figures 3 and 4. If you drill the
PCB, copper surrounding the holes on
the component side should be removed
by countersinking with a 3/16 inch
drill. The author used IC sockets
throughout, but there is no reason why
the IC’s could not be soldered directly
on to the PCB provided a low leakage
soldering iron is used -and normal
CMOS precautions are observed. The
two capacitors, C2 and C3 must be low
inductance type, such as disc ceramic,
so as to obtain a good high frequency
response from the calibrator. Alithough
IC1 is specified as a quad NOR gate, itis
used throughout as an inverter - one
input of each of the three gates used
being grounded.

The crystal calibrator described is
possibly more comprehensive than will
be required in some instances. Various

- functions can easily be removed from |

the circuit if required. For example, if
IC5 is omitted then the 12.5KHz option
will be unavailable. if {C4 is omitted and
pin-12 of its socket is connected to Vdd
via - 100K ohm resistor, then the tone
facility will be unavaitabte.

Alignment

The calibrator is best aligned when it
has been installed in its working posi-
tion (box or rig). The station RX is
switched to AM and tuned to one of the
standard frequency services, such as
MSF on 5MHz. The calibrator is
switched on and loosely connected to
the RX antenna socket in parallel with
the antenna used to receive MSF. If the
RX uses “UHF” type connectors, un-
screw the outer skirt and pull the plug
half way out of the socket. Take a length
of wire, strip both ends, connect one
end to the terminal post and loop the

40
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Figure 5. Test Graph.

other end over the exposed inner sec-
tion of the plug. A beat note generated
by the mixing of the standard service
and the calibrator should be heard from
the RX. To align the calibrator, trimmer
capacitor VC1 should be adjusted to
zero beat the two signals. An oscillo-
scope connected to the AF output from
the RX is useful for monitoring the beat
note frequency down to a few Hz. Zero
beat is the position at which the beat
note disappears after the note becomes
progressively lower in frequency. Very
low frequency beats, less than 1Hz,
manifest themselves as a cyclic slow
rise and fall in background noise level.
The higher the frequency of the stan-
dard service used, the sharper, and
hence more precise, will be the zero
beat position. Note thatan errorof 10Hz
| at 5BMHz will multiplied to an error of
1kHz at 500MHz.

Applications

A crystal calibrator is used to check
the calibration of receivers, and in the
amateur sphere is particularly useful in
checking the position of the edges of
the amateur band allocations. To do
this, the RXis tuned as close as possible
to the required band edge. The cali-
brator is then loosely connected to the
antenna socket of the RX. If the band
edge isona 1MHz boundary (28.0MHz)
then 1MHz markers should be selec-
ted. Alternatively if the band edge is on

2,

PARTS LIST FOR

then select 100KHz. Failing this,
12.5KHz and 10KHz intervals are avail-
able for use. Receivers are usually cali-
brated according to the type of emis-
sion to be received.

For AM tune the RX for a peak S-
Meter reading from the calibrator sig-
nal. If no S-Meter is available switch on
the tone facility and tune for loudest
tone. Using the tone facility, however, is
of limited value as markers at 1KHz
intervals tend to be generated but are
lower in amplitude than the 100KHz
and 1MHz signals. For SSB reception
the RX should be set to receive the
appropriate side-band and tuned so as
to zero beat the calibrator signal. For
CW, the situation is a little more diffi-
cult, as the RX is usually tuned about
800Hz lower in frequency than the
incoming signal - this produces the

Miscelianeous

gé L) SPST uftra min. toggle 2 oft (FHI7F)
Rotary SW4B (FF75S)
CRYSTAL CALIBRATOR o o e o Wk
Terminal post green {HFO5F)
Resistors - All 0.4W 1% metal film unle ified. Terminal post yetlow (HFO9K)
B . e 1) DIL socket 14 pin (BL18U)
R2-5 100k 4 off (M100K) DIL sacket 16 pin 5 off (BL19V)
R6 27k (M27K) e PR
ery
by 4 2off (M10K) 1MHz FS crystal (HX625)
Crystal Socket 6u (HX61R)
Capacitors PC Board {GB21X)
Cl1 22pF Mica (WXO05F) Box DCM5005 (LH73Q)
C24,5.7.9 10nf Disc 6 off {BXOOA) Collet knob black {RX16S)
C3 10pF Ceramic (WX44X) 15mm collet cap black (WL45Y)
c6 100uf PC elect. (FF11M) 15mm collet nut cover (RX18U)
vCil 65pF Trimmer (WL72P) Stick-on feet 1 pkt {FW38R)
Bolt 6BA %in. 1 pkt (BFO6G)
X Washer 6BA 1 pkt (BF22Y)
Semiconductors Shake 6BA 1 pkt (BF26D)
IN914 (QL71N) Nut 6BA 1 pkt (BF18U)
201 BZY88C8v2 (QH12N) Tag 6BA 1 pkt (BF29G)
TR1 BF173 (QY53H) Wire black 1 metre (BLOOA
TR2 EC108 (QB32K) Veropins type 2141 1 pkt (FL21X
iCl 4001BE (QX01B) Track pins 1 pkt (FL82D)
1c2-4 4017BE 3 off {QX09K) 2 4 Al
iIC5 4022BE (QW19v) A complete kit of all parts, excluding the case, is available.
1IC6 4512BE Order As LK10L (X'tal Calibrator Kit). Price £15.95

(QWB4F)

audible tone. Usually, however, re-
ceivers are calibrated such that SSB
and CW give identical readouts, and
therefore the RX should be set to
receive CW and then tuned to zero beat
the calibrator signal. It may not be
possible to hear low frequency beat
notes when using narrow CW filters.
Note that a station transmitting on the
same frequency as the calibrator would
be inaudible, being zero beat, and the
RX would normally be tuned about
800Hz away from the zero beat posi-
tion in order to copy CW-transmissions.
It is important to remember that if the
TX carrier is positioned close to a band
edge care must be taken to ensure that
no sidebands are radiated outside the
authorised frequency bandg.
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WORKING WITH

Feedback

~
AMPS (Part six) by Graham Dixey C.Eng., M.I.E.R.E.

/

Figure 1. Basic astable waveform generator.

with circuits that, in one way oranother

are concerned with sound - either its
generation or control. In previous parts, the
role of the op-amp. as a linear amplifier, asa
waveform generator and as an active filter
have been discussed. Applications of these
ideas in practical situations will now be
shown. A ’'generator of sound’ circuit im-
plies ultimate connection to a loudspeaker
and, hence, the need for some form of power
amplifier. The exact nature of such an output
stage depends upon the nature of the
application - consequently such details are
lefttthe individual experimenter. The excep-
tion to this is the ‘frost alarm’ which, being
intended for automobile use, includes a 12V
output stage suitable for this specific appli-
cation.

Sound Generators and
Alarms

Figure 1 shows the basic square-wave
generator, first introduced in Part 2 of this
series'as the ‘astable multivibrator’. The non-
inverting input is ‘tied’ to a fixed poten-
tial by R1/R2 and the circuit changes state
,every time that C1 charges to a value just in
excess of this value. The rate at which the

This, the final part in this series, deals

N
7 \\‘QLDR
» o 741
Output Output
R1 p:
47k| [R1
(03] "L 10n
R2 a7k| |R2
* o0V ® —o0V
Figure.2. A ‘light-to-sound’ converter.

charging occurs is determined by the values 1°
of Cl and the feedback component. This l [
latter is often a resistor in the basic astable wSN |
circuit but it may be replaced by an alter- ' \ [
native component to give more interesting 210 |
results. &

In Figure 2 the feedback component is a §1°3'r I}
photocell or L.D.R. (Light Dependent Re- 3 |
sistor). This has the property that, ‘in the 5_102.% = S
dark’, its resistance is extremely high but = [ ~—_
falls dramatically when illuminated. ‘The S 10} t :
actual resistance in the extreme cases de- i
pends upon the photocell type. Some idea of = - 3 = =
values can be gained from the characteri- 10 m:gmm:?m 10 10

stics of Figure 3 for a typical small photo-
cell. If the resistance of the cell is high
enough, the frequency will be too low to be
audible. For example, if C = 100nF and the
cell resistance is 1My, then the frequency
will be a mere 4.55Hz, well below audi-
bility. But, when the cell resistance falls to
10ks2, the frequency is 455Hz.

This leads to the idea of using the circuit
as the basis of an ‘alarm system’, using the
word alarm in the broadest sense of the
word, to mean an audible indication of some
event having occurred. Thus, in general, the
presence or absence of light may be indi-
cated; such a circuit may be called a ‘light-
to-sound’ converter.

Figure 3. Characteristic of typical small
photoconductive cell (LDR).

As an alternative to the photocell, a
thermistor could be used. in this device a
change of temperature causes a change of
reistance, either an increase - positive tem-
perature coefficient (p.t.c.) or a decrease -
negative: temperature coefficient (n.t.c.).
Figure 4 shows a thermistor used as the
feedback component in a circuit that could
now be described as a ‘heat-to-sound’ con-
verter. Normal temperature variations may
not produce such dramatic shifts of fre-
quency as the light-to-sound converter, but
they are nonetheless significant.

GKQ%RG

% o >y
/ - Output o= 47k| |R1
R1 [
! 3k r‘ R4
Thiint.c. a7x| [r2
C1 == 10n l
T 47k | |R2
L 12V Car battery
e o0V
®RV1:Thl at “alarm™emperature _

Figure 4. A ‘heat-so-sound’ converter.
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Figure 5. A ‘frost alarm’ for a car.
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Figure 6. Circuit to detect presence of water.

Still on the subject of sensing tempera-
ture changes, Figure 5 shows a variation on
the theme put to practical use in a car. The
circuit is of a ‘frost alarm’, intended to warn
the driver by an audible signal of the immi-
nence of freezing conditions. The sensor is
an n.t.c. thermistor mounted low down at the
front of the vehicle. However, this time the
thermistor is wired in parallel with the
capacitor C1 andthe feedback path is a pre-
set potentiometer RV1. The idea behind this
arrangement is that if the value of Th's
resistance is less than that of RV1 (such as
will apply above freezing point), then the
charge on C1 leaks away too quickly for the
switch-on point to be reached; resuit - no
oscillations, no audible output. But at freez-
ing point the thermistor resistance has
increased enough to aflow oscillations to
take place, giving an audible warning. RV1is
adjusted to set the precise point at which the
circuit burst into oscillation. Try the domes-
tic ice-box as a means of testing it! Because
it is intended for. automobile use, the power
supply is organised to use the car's 12V
battery and a simple complementary-sym-
metry outputstage isincluded. Alternatively,
an [C power amplifier could be used.

Figure 6 shows a very simple on/off
alarm to detect the presence of water or

Figure 7. A door calling system.

switches, S1-S3 (or as many others as you
like) causes the circuit to oscillate, each
switch having its own unique frequency
because of the resistor value that it selects.
Thus, in a door-calling system, each door is
identified by its own distinctive tone. De-
tails of tone frequencies appear on the
figure.

These are just a few of the ways in which
the op-amp astable circuit can be put to
good use. As a change from this ‘switching’
mode, consider now two examples of its use
as a linear device in the field of audio.

The first of these is shown in Figure 8 and
is an automatic level control circuit as used,
for example, in a tape recorder. It is used in
conjunction with a field effect transistor, the
well-known 2N3819. This FET is employed
as a 'voltage variable reistor’, making use of
the pre-pinch-off region of the drain charac-
teristics. Together with R4, a 330k resistor,
it forms a potential divider across the output
of the op-amp. The proportion of output
voltage developed across the drain-source
path is fed back through R2 to control the
gain of the op-amp. Thus, op-amp gain is
controlled by the value of the FET's drain-
source resistance. This, in turn, is con-
trolied by the bias on the gate of the FET, and
this is derived from the output signat itself by

Finally, Figure 9 shows an op-amp used to
give equalisation to the signals from a
magnetic pick-up for disc reproduction.
These magnetic pick-ups produce an output
voltage which depends upon stylus velocity;
since the latter rises with signal frequency,
sodoes the output voitage. What is required,
of course, is a level response at all audio
frequencies, the only ‘tailoring’ of the re-
sponse being carried out by the tone con-
trols.

This level response is achieved by using a
pre-amplifier with a falling response that
more or less balances the rising response of
the pick-up. This is called ‘equalisation’ and
produces the R.|.LA.A. characteristic, also
shown in Figure 10. (R.[.A.A. = Radio In-
dustry Association of America). The feed-
back components shown as parallel pairs
together with the gain of the op-amp produce
an active filter with the required charac-
teristic. Resistor R1 presents the required
load to the magnetic pick-up.

This series has explored a variety of
circuits involving op-amps. Even so, it has
only scratched the surface of the possi-
bilities. Nonetheless, it is hoped that it has
been both instructive and inspirational to all
those who now find themselves ‘working with
op-amps.’

some other conducting liquid between the a simple rectifier circuit (D1; R5; R6; C1).
‘probes’. These are closely spaced soas to be Thus, the level of the output signal controls N H
easily bridged by the moisture droplets; two the op-amp gain which, in turn, controls the & g
adjacent tracks on a P.C.B. would serve. The output level - a closed ioop of dependence. % !
liquid closes the otherwise open feedback All being well, the output maintains itself a8 ¥
path and the circuit oscillates. Possible fairly constant over a wide range of input s 0 } b
applications include its use as a rain alarm signal amplitude. For a small input signal, = g
or as a sensor of liquid level in some the op-amp gain rises in an attempt to hold s ® b
container. the output constant. With a large input
Figure 7 likewise is extremely simple. signal, the op-amp gain is turned down, » 100 *® 10K
Operation of any of the push-button giving the same result.  am e e 5
Figure 10. The RIAA equalised disc playback
curve.
R4 47k R5 470k
C3 15n) ca gaop
c1 741 ———o
% b Output
Input 100n
R3| |[470R
Rt R2
47k 510k +
c2 T47’a
L & ® oQV

Figure 8. Automatic sound level circuit.
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Figure 9. RIAA equalised pre-ampiifier for disc reproduction.
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* Improved
performance

* Needs no
modifications to
receiver

* High filter
attenuation rate

* Easy to build

by Robert Penfold

he performance of many com-
munications receivers is not all

that one would desire, and prob-
ably the most common failing is a lack
of really good I.F. filtering which results
in an excessive amount of adjacent
channel interference. A simple way of
obtaining improved performance is to
use an audio filter to process the audio
output ofthereceiver, and although this
does not give a level of improvement
equal to that produced by adding high
quality |.F. filters to the receiver, it
nevertheless gives a substantial im-
provement. An advantage of this
system is that it avoids the need for any
modifications to the receiver (which,
even if successful, could reduce its
resale value), and the filter is simply
wired between an audio output socket
of the receiver and the headphonesora
loudspeaker.

This filter has a 36dB per octave
lowpass filter with a cutoff frequency of
about 2.5kHZ, and an 18dB per octave
highpass filter with a cutoff frequency
at about 150HZ. This very restricted
audio bandwidth helps to greatly atten-
uate adjacent channel interference but
does not impair the intelligibility of
speech signals. The high attenuation
rate of the filters, particularly the low-
pass type, gives the unit a level of
performance which is superior to most
audio processors of this type.

An additional and useful feature of
this audio processor is an expander. In
the presence of a reasonably strong
signal this allows the signal to pass
through to the output normally, but
when the signal level is low (during
pauses in a voice signal for example)
the signal is severely attenuated. By
reducing the noise during gaps in the
wanted signal it is often easier to copy
44
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the signal, especially where itis neces-
sary to copy the signal for some time.
Under some circumstances the use of
the expander can produce an apparent
boost in the signal to noise ratio of the
processed signal, and it can make a
worthwhile reduction in general back-
ground noise as well as adjacent chan-
nel interference.

Just how well or otherwise the unit
performs depends almost entirely on
the receiver with whichitis used and on
reception conditions. There is ob-
viously more scope for the processor to
produce an improvement if it is used
with a wide bandwidth receiver under
poor conditions than if it is used with
one that has good I.F. filtering and
under good reception conditions. How-
ever, the prototype has been tried over a
period of a few months with a short
wave receiver which ‘has 7kHZ mech-
anical LF. filters, and a comparison of

the processed and unprocessed signals
almostinvariably revealed a substantial
improvement with the processorin use,
especially for S.5.B. reception. The
unit has also been tried with an F.M.
C.B. transceiver with similar resuits.

Block Diagram

Figure 1 shows the block diagram
for the processor, and as will
be apparent from this, the filtering is
used before the expander stages. This
is important as it helps to prevent
unwanted signals from operating the
expander, and it does so simply be-
cause the filtering prevents some of
these unwanted signals from reaching
the expander. A buffer stage is used at
the input to ensure that the lowpass
filter is fed from a suitably low source
impedance, and the lowpass filter is
actually two 18dB per octave filters in
series rather than a single filter block.

LPF
36dB/oct

H.PF
18dB/oct

Rectifier

&

Smoothing

ouT

Figure 1. Block diagram.
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Figure 2. Circuit diagram of the filters.

After passing through the highpass
filter the signal is fed through a voltage
controlled amplifier (V.C.A.) which has
only a small control voltage under
quiescent conditions. It consequently
attenuates the input signal. Some of the
output of the highpass filter is fed toan
amplifier, and then the amplified sig-
nal is rectified and smoothed to pro-
duce a D.C. signal which is roughly
proportional to the amplitude of the
input signal. This D.C. signal is fed to
the control input of the V.C.A. and
provides an increase in gain if the input
signal is sufficiently strong. Thus the
required action is obtained with low
level signals being attenuated while
high levels signals are through the
V.C.A. unattenuated.

The output stage- will drive any
normal type of headphones, and will
also drive an 8 ohm impedance loud-
speaker with an output power of up to
about 500mwW R.M.S.

The Circuit

Figure 2 shows the circuit diagram
for the input buffer and filter stages of
the unit. IClais the buffer stageandisa
straightforward non-inverting unity
voltage gain circuit which is biased by
R1 and R2.

“IC1b is used as the basis of the first
section of the lowpass fiiter, and this
uses a standard configuration. R3, R4,
R5, C3 and C4 effectively form a second
order active filter, but due to the high
value of C3 a pronounced peak in the
response is produced just below the
cutoff frequency. R3 and C2 form a
passive low pass filter which removes
this peak and gives an excellent overall
response with an abruptintroduction of
the full 18dB per octave attenuation
rate. The second lowpass filter stage is
based on 1C2a and is virtually identical
to the first stage. The only difference is
that C6 has a slightly higher value than
its equivalent in the first filter section
(C3), and this gives a slight improve-
ment to the combined responses of the
two filters.
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The highpass filter uses IC2b, and
the configuration used is essentially the
same as that employed in each section
of the lowpass circuit, but the resistive
and capacitive filter elements are trans-
posed to give a highpass and not a
lowpass action. The final resistive ele-
ment of the filter is formed by the
parallel resistance of R11 and R12, and
as there is no D.C. path through C8 to
C10 to bias the non-inverting input of
IC2b these are used to provide a
suitable bias voltage.

Figure 3 shows the combined fre-
quency response of all three filter
sections.

Expander

The circuit diagram of the expander
and output stages of the processor are
shown in Figure 4. The V.C.A. is buiit

around IC3 which is an operational
transconductance amplifier and 1C4
which is merely used as a buffer
amplifier. R17 and R19 form a negative
feedback network which set the voltage
gain of the V.C.A. at unity, but this
assumes that the bias currentfed to the
amplifier bias input of IC3 (pin 5) is
sufficient to produce unity voltage gain.
With RV1 at minimum resistance this
will indeed be the case and the ex-
pander action of the circuit is eli-
minated. However, with RV1 at maxi-
mum value the quiescent bias current
is greatly reduced and there is a sub-
stantial amount of attenuation through
the V.C.A. Intermediate settings of RV1
give acorresponding degree of attenua-
tion through the V.C.A.

Some of the output from the final
filter stage is taken via sensitivity con-

a8

-

-50
-60
-m \‘
-75
\
20 50 100 200 500 *® 2k 5k 10k 20k
Figure 3. Frequency response of the unit.
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Figure 4. Circuit of the expander and output stages.
trol RV1 to a high gain common emitter » v
amplifier which uses TR1. The output of PARTS LIST FOR DXer's AUDIO PROCESSOR
TR1 is rectified by D1 and D2, and , _ A
smoothed by C14. The resultant posi- Resistors — al! 0.4W 1% metal film unless specified. X
tive voltage is fed to the V.C.A. by way of R1,2,22 33k 3off  (M33K)
R21, and in the presence of a strong gg-RB ésg 5,8 Eﬁéﬁgi
input signal boosts the gain ofthe V.C.A. R10 33 (M3K3)
to unity regardless of the setting of RV1. R11,12 82k 20ff  (M82K)
RV2 is adjusted so that the wanted gig-ig'” ‘;SZ,R 3°2 (&%SQ
’ , 4 Yol . *
signaloperates the expandercwcwt but R17.19 3K9 20ff (M3K9)
the background noise does not. In R18 15k (M15K)
practice the circuit tends to operate for R20 22k (M22K)
the maijority of the time at full gain or R21,25 5k6 20off (M5K6)
the lower gain level setusing RV1,and it gg ézOR %le"gg)
therefore operates virtually as a noise . :
P y _ R27 1R (%W 5% carbon) (B1RO)
gate. However, as the V.C.A. is not RV1 2M2 lin pot (FWO09K)
switched between two levels of gain and gVZ 3 10k lin pot (FWo2C)
it can have intermediate levels of gain, PRERIES
strictly speaking the circuit is an ex- o iy i cpang B )
pander and not a noise gate. The attack c3 15nf polyester (BX71N)
and decay times of the circuit are quite gJ égFmel?r : 2 off (m;gg
short so that the unit responds to nr polyesier
changes in input level with adequate 8?’09 éZﬁ’F‘i,o"?y’e’EZ‘f' By 5557753
rapidity. ) C13 2u2 63V elect (FB15R)
A TBA820M integrated circuit is (c:ig.zz grfeg\é Ve!e'dt 2 off E:gggm
i i i U elec
u§ed inthe c;utp;ut stage arlllq t;n; device c16 270pF ceramic plate (WXB1R)
e mNCERITER £ Cp JRONSE 1x [ 17,20 100uF 10V elect 20ft (FB4SC)
than sufficient for this application. R26 C18,19 100nF polyester 2 offt (BX76H)
is a discrete feedback resistor which ca1 47uF 10V elect (FB38R)
sets the closed loop voltage gain of the Semiconductors
amplifier at a modest level of just over {&1;2 é:g%go g 2 oft Eg:gga;
20dB, but this is still excessive for this 1C4 741C 8 pin DIL QL22y)
application. An attenuator consisting of IC5 ‘Ta%qeogw ((Vélggg;g
R22 and R25 is therefore used to TR1
reduce the gain of the circuit to a ' 3:;2 AL sy ot SRLIRA
satisfactory level. by ) Tk :
: : : S1 4 way 3 pole rot (FF76H)
S1 is a bypass switch which can be JK1,2 Standard i ;ai'k’ 20ff  (HFI0X)
used to cut out the processor when it is 81 9V PP6 size
not required, and one poleof S1 (S1c)is Case a’_“};gg
used to provide on/off switching. Power Sg;‘;;y, ﬁ‘;’;;i““" 3off (HB26D)
is obtained from a PP6 size 9 volt Printed circuit board (GB19V)
battery and the quiescent current con- 6BA %in. botts 1 pkt (BFO6G)
sumption ofthe circuit is approximately 6BA nuts i p;: (wwséf”)
8.5mA. The current drain increases R 8 Ty 204S T
substantially, though, if the unit is used Wire (as req.) (BLOOA)

at high volume with an 8 ohm im-
pedance loudspeaker, and if used in
this way it would be advisable to pse a
larger battery, such as a PP9 size.
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A complete kit of all parts, excluding the case and knobs, is available.
Order As LKOSF (D'Xers Audio Processor kit). Price £14.95.
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Figure 5. PCB layout and wiring.
Construction

Refer to Figure 5 for details of the
printed circuit boar and wiring of the
unit. Veropins are used at points on the
printed circuit board where connec-
tions to off-board components wili be
made. Be careful tofit the semiconduc-
tor devices onto the board with the
correct orientation, especially the inte-
grated circuits which would be difficult
June 1983 Maplin Magazine

to remove from the board once sold-

ered into place. Note that there is a
single link wire on the board (near to
R13 and R16).

An instrument case having approxi-
mate outside dimensions of 200 by 125
by 76mm makes a good housing for this
project, and a suitable front panel
layout can be seen by referring to the
photographs. S1 is a 4 way 3 pole rotary
type having an adjustable end stop, and
the latter is set for 2 way operation. The

recommended case has an aluminium
chassis and the completed printed
circuit board is mounted on this using
% inch 6BA bolts plus % inch 6BA
spacers to hold the underside of the
board well clear of the chassis. Mount
the board towards the front of the
chassis so that there is sufficient space
for the battery to the rear of the board.
The unit is then finished by wiring in
the controls, battery connector, and
sockets. continued on page 62
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by Mike Wharto

Introduction

ou should by now have built, or have

access to, a DC supply providing a

regulated 5 volts. This will be used as
the power supply for the various experi-
ments which will mainly use Transistor-
Transistor Logic devices, or TTL for short. If
such a supply is not available itis possible to
use batteries at a pinch, although the
commonly available voltages are either just
too high or too low. For example, a 4.5V
battery may be used with no risk of
damaging any chips, but as its output
voltage falls with use, it may become insuffi-
cient to operate some of the devices
properly. This can lead to some very
misleading problems for the unwary. A 6V
dry battery, on the other hand, is really too
high, although with care it can be reduced
with a suitable series resistor. Possibly the
best source in this line would be four 1.2V
NiCad cells connected in series; this gives
4 8V which will remain fairly constant during
discharge. These cells may, of course, be
recharged — which brings us back to a
mains power supply again!

Chips with everything

A feature of modern electronic apparatus
is that often somewhere lurking inside the
most mundane item will be found at least
one ‘chip’. A glance through any electronics
component catalogue will reveal that there
must by now be umpteen thousands of
different types, shapes and sizes. The
electronic ‘chip’ is distinguished from the
potato variety by being packaged in a
rectangular black (usually), box from which
protrude two rows (usually) of sharp metal
pins or legs. Its type will be indicated by a
code number printed on the top side, and pin
number ‘1’ identified in one of several ways,
as shown in Figure 1.

All the wide variety of chips produced by
modern technology may be divided into two
categories, Analogue and Digital. We shall
only be concerned at this stage with the
digital variety; the analogue types (or analog,
if you speak American) consistof all manner
of specialist devices intended for particular
applications.

Before we start any cookery with these
chips it is essential that we all know and can
identify the devices which are going to be
48
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Figure 1. 14-pin dual-in-line (DIL) package.

needed; there are several ‘grades’ of TTL
device, and the one of interest to us is the
7400 series. Each device in this series has a
specific part number, starting with the two
figures ‘74'. Thus the first in the series, 7400,
is listed as a quad two-input NAND gate,
which at first glance may seemtobea bitofa
mouthful. What this means will be clear later,
but first there are some more numbers
which you will find on the package which
need to be explained to avoid confusion.
Figure 2 shows a typical chip of this type; in
this case the part number is pre-fixed by the
letters SN, which originally stood for Semi-
conductor Network, and is still used by some
manufacturers. Other manufacturers may
use other {etters, such as DM, whilst some
use none at all. Finally, the type number may
end with a single letter, the commonest
being ‘N’, which indicates a plastic package.

Very often the chip will have another
number stamped close to the type number,
and may look similar to the type number.
This is a date stamp, which indicates the
week and year of manufacture. For example,
the number 7933 would mean that the chip
was made during week 33 of 1979; some
confusion may arise if you come across old

Type o Vo W o W ¥ |
number S.SN7400N (o)

Date 478 K‘) C

code SR g ey == g )
Manutacturer

Figure 2. Typical markings on TTL packages.

Part Tw

chips made during 1974, so beware if you
buy some ‘bargain packs' of suspect devices.

Schottky Devices

Before moving off the subject of chip
identification, it may be useful to say a few
words about some of the more modern TTL
devices. One of the few drawbacks to using
TTL devices is that they use arelatively large
amount of current, and this can be a
problem if designing commercial equp-
ment which uses many such devices. An
improvement which has led toareductionin
current consumption without seriously
affecting some of the other properties of
these devices has produced a range of chips
commonly called Low power Schottky, or ‘LS’
for short. Generally, these are made as pin-
for-pin replacements for the standard types,
and with a few exceptions may be used
instead. The method of identifying this type
of device is to insert the letters LS after the
‘74' of the type number; for example, a
74LS00 would be the Low power Schottky
version of the standard 7400 device. Indeed,
there are other letters which you may have
noticed in this sort of type number, indicat-
ing yet further variations, but we'll cross that
bridge when we come to it.

Logic Levels

Since we are dealing with digital devices,
it is important at the start to make certain
that what this entails is properly understood.
The segregation of chips into analogue and
digital varieties was mentioned above, and it
is true to say that one deals with analogue
guantities and the other-with digital quanti-
ties. An analogue quantity is one which is
continuously variable, and although this
may be a voltage itcould equally well be the
amount of liquid flowing down a pipe, the
speed of the wind or the intensity of light
from the sun. All of these quantities can be
converted into a proportional voltage by
suitable means. A digital quantity, on the
other hand, is one which changes by fixed
amounts, with no fractional parts in between.
Thus the number of people in a group is a
digital amount, you cannot sensibly have
three-and-two-thirds people. Likewise, in
digital electronics, we are concerned with
voltage signals which have just two levels,
and ideally nothing in between. Using TTL
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devices these levels are +5 volts and 0 volts,
with the +5 volt level being assigned the logic
value of ‘1' and O volts a logic value of ‘0".
Again, there are other systems, but we shall
not concern ourselves with them.

The great advantage of this system is that
it actually makes the representation of
numbers a lot easier than any analogue
system; for instance, suppose you wanted to
show a value of ‘5’ using a range of voltages
between OV and 10V. Easy, you say, that
would be given by 5 volts, but now imagine
you need to showa value of 255 onthe same
voltage range. One solution would be to
make the 10V equal to a value of 1000, so
that 255 would be given by a voltage of 2.55
volts. This would then mean that only 0.01
wolt represents a valueof 1, and thisissucha
small voltage that any practical system
would be hopelessly inaccurate. By adopting

VALUE
’ +5Volts 0 Vvolts
Logic 1 LogicO
True Faise
Valid Invalid
High Low

Figure 3. The positive true logic notation system.

a digital system any value can be created
with perfect accuracy. This is the basis of the
modern digital computer, but more of that
later, as we are getting ahead of ourselves. At
this stage it is sufficient to appreciate that
the presence of 5 volts, or-a voltage very
close to it, represents logic 1, and O volts, or
again a value very close to that, is logic O.
These logic values do not necessarily stand
for the numerical values of 1 and 0, but
might equally well mean True and False, or
Valid and Invalid in terms of logical argu-
ments, and Figure 3 summarises these
ideas.

Truth Tables

The introduction of the idea of logic
brings us next to the subject of Truth Tables:
these have been adapted from the subject of
Boolean Aigebra as a convenient method of
describing the performance of a particular
logic chip. Mention of such things as
Boolean Algebra may have caused some of
you to wonder what you might have let
yourselves in for. If so, then rest assured that
this series will stick to the practical path, and
although it is difficult to ignore it completely,
those readers wishing to delve more deeply
into this fascinating subject will have to look
elsewhere.

If you have studied the subject of
electronics previously, then it is quite
possible that you have come across the so-
called characteristic curves for active
devices such as transistors. These are used
to describe in a graphical form how such
things react when voltages are applied to
them, and can be used to make sure that the
transistor is operated under the correct
conditions. Fortunately, as far as TTL chips
are concerned, we can treat them as what
they are — little black boxes! Although they
may contain several hundred individual
transistors, provided some simple rules are
adhered to it is possible to ignore this when
connecting together a number of different
devices. This makes it possible to make up
quite complex logic designs with the ability
to predict the manner in which the final
circuit will behave, something which would
beextremely difficult using any other system
with separate transistors.
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Figure 4. Two input AND gate.

Figure 4 shows the Truth Table for a two-
input AND gate alongside the commonly

used symbol for this gate in circuit diagrams. .

It may as well be said at this stage that
although this is not a British Standard
symbol, itis the onewhich is most likely to be
found in published circuit diagrams, and
there seems little point in swimming against
the tide!

The explanation of the Truth Table given
is quite straightforward; the two inputs to the
logic device or ‘gate’ are labelled A and B,
whilst the output is C. The Truth Table simply
summarises the various outputs which
would be obtained for all possible combina-
tions of input. Thus, if both inputs are
connected to logic 0, or O volts, then the
output will be O volts. Only if both inputs are
connected to logic 1, or +5 volts, will an
outputof logic 1 be obtained. This shows why
the gate is called an AND gate, since both
input A AND input B must be ‘high’ for the
output to be ‘high’, all other combinations

Truth Table
A B c A Symbol
[0} 4] [+]
o | 1 1 c
1 [+] 1
B
1 1 1 )

Figure 5. Two input OR gate.

Truth Table

ale | ¢ A Symbol
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Figure 6. Two input NAND gate.

Truth Table
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Practical Devices

If you have a copy of the Maplin catalogue
(if not, why not!) and turn to page 282, you
will see the pin-outs of a number of TTL
chips. You will also see thatonly rarely does a
package contain a single device. For those
without this valuable reference aid, the pin-
out of a 7400 is given in figure 8. This is
where we come back to that mouthful of a
name used to describe such packages. Thus
a 7400, which contains four identical two-
input NAND gates, is listed as aQuad 2-input
NAND gate, whilst the 7420 is a Dual 4-input
NAND gate, ie two NAND gates each having
four inputs.

Two other pins identified in figure 8 are
labelled Vcc and GND; these are the pins to
which the necessary power supply for the
whole package is connected, with Vcc being
connected to +5 volts and GND, or Ground,
to 0 volts. Usually, Vcc is pin 14 and GND pin
7 on a 14-pin DIL package, but there are

Vee 4B 4A 4Y 3B 3A 3Y
4 13 12 11 10 9 8
o T o B o B o B e B |

L ) S gy s gy e gy Sy
1 2 3 4 5 6 7
1A 1B 1Y 2A 2B 2Y GND

Pinout of 7400

Figure 8. Quad two input NAND gate.

some important exceptions, and it is wise to
check the pin-out when making up circuits.
If you examine published diagrams these
connections are often left out for the sake of
clarity, but of course the circuit wili not work
without them!

Watch Your Combinations

The connecting together of various logic
gates, such as NAND gates and NOR gates,
to produce designs with predictable output
states, is called Combinational Logic. To take
a very simple example to start with; suppose
that both inputs of a 2-input NAND gate are
connected together, the Truth Table will

Truth Table
A B
0 1
1 0o

Inverter

Figure 7. Two input NOR gate.

giving a ‘low’ output. Figures 5, 6 and 7 show
the corresponding Truth Tables and symbol
for three more common logic gates; figure 5
is for a two-input OR gate, figure 6 a two-
input NAND gate and figure 7 a two-input
NOR gate. The last two gates deserve a little
more mention, as they are the opposites of
the first two. That is, if you look at their Truth
Tables, you will see that similar inputs
produce opposite outputs, so that logically a
NAND gate is a Not AND gate and a NOR gate
is a Not OR gate.

Figure 9. NAND to NOT conversion.

become as given in figure 9 as there is now
effectively only oneinput. Theresultisa NOT
gate, or inverter, since the output is the
inverse of the input. This is also true for the
NOR gate, and this is often a convenient way
of producing an inverter from spare gates
within a package.

It is true to say that the NAND gate is the
most versatile of all those available, sincethe
others can be made up by a suitable
combination of NAND gates. For example,
figure 10 shows how a 2-input NOR gate may
be made up by this method. You can check
out the Truth Table for this logic array by first
giving the two inputs, A and B, the value 0.
Then by following the Truth Table for the
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by David J. Silvester

permit the use of a safelight,
whilst the safelight for negative
colour work is so dim as to make
exposure timing with a clock almost
impossible. Theonly enlarger timers for
sale were of a mechanical type and it
was felt that using CMOS logic a
suitable timer could be made at a cost
below that of the ‘off the shelf’ item.
Given that the timer must be
operated by feel alone the controis were
reduced to a thumbwhee! ‘time set’
switch and two control switches. This
introduces two possible methods of
operation. The timer may either count
the elapsed time up or down, and it was
felt that the up counting system which
allows the time display to show the
exposure time before operation would
prevent the author from making too
many exposure errors. The disadvan-
tage is that when the timer is switched
on or the thumb-wheel switches are
altered the enlarger lamp will turn on
until the display shows the same figures
as the thumbwheel switch. Normally,
however, more time is taken in prepar-
ing the darkroom or setting up the next
print, so that in practice no time is
actually lost.
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R eversal colour printing does not

Circuit Description

The main timing of the unit is
derived from the 50Hz mains fre-
quency via the transformer T1. Diodes
D1, D2, capacitors C1, C2 and voltage
regulator REG1 provide the 12 volit
power supply, which is applied to all the
IC’s. The +12V is attached to the highest
numbered pin of the IC’s (14 or 16) and
the OV to the diagonally opposite pin (7
or 8). In all cases unused inputs must
be connected to either high or low
supply to ensure correct operation or
freedom from oscillation.

The timing pulses are derived from
the 15V/50Hz output of TI1, ie.
approximately 21V peak to peak. The
zener diode D3, fed via R1, clips this
voltage to +12V when the input is
positive and to -0.6V when the input is
negative. This clipped sine waveisthen
applied to a schmitt trigger [Cla, which
provides a square wave at 50Hz with
short rise and fall times on the logic
transitions. This 50Hz square wave is
fed to IC2a connected with IC3c and
iC3d to act as a divide by 5 counter. IC2
has outputs in BCD (binary coded
decimal) which will normally count
from 0 to 9 (0000 to 1001) but at a

countof5 (0101) IC3 resets the counter
immediately to 0. In this way after every
5 input cycles the output of IC3c
connected to the reset pinof IC2a, gives
a single short pulse every 0.1 seconds.

The connections for the operating
switches S1 and S2 pass through IC1b
and ICld to provide the logic levels
required for the operation of the coun-
ter reset and output logic stages.

The 10 pulses per second from IC3c
pass through a count inhibit circuit
IC10a and then to1C2b which produces
1 pulse per second when input 1 of
IC10a is high. IC4 acts as a 00 to 99
counter with BCD output lines. This
BCD data is used to drive a 7 segment
double digit display, via display drivers
IC5 and IC6. It should be noted that the
ballast resistors used with the display
are of unusually high values (R4-17) so
that the display will show only a dull
glow in the darkroom.

IC's 7, 8 and 9 provide a system
which checks whether the BCD data on
the output of IC4 and from the BCD
thumbwheel switchesS3 and S4 are the
same. IC7 and IC8 are quad exclusive
NOR gates which act as comparators
for each of the BCD data line pairs.
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Figure 1. Circuit diagram.
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When the values of BCD input are the
same the output is high. IC9 is an 8
input NAND gate giving low output on
pin 13 only when all of the 8 BCD input
pairs are the same. It is this output
which controls the counting and also
the output circuitry when S1 andS2 are
in their off positions. The output of IC9
is over-ridden by the logic levels
derived from S1 or S2 when either
switch is used.

The output logic circuit consists of
ICl11d, IClla, ICllb, IClb, IC1Oc,
IC10d, IC1d, and TR1 which cause the
opto-couplers diode to turn the output
triac CSR1 on under the following
conditions:—

1. If the system is counting, i.e.if pin13
is high

2. 1f S2 is turned on, i.e. the input to
IC1b is high.

If S1 is pushed the logic prevents the
counter from operating and holds the
triac off whilst resetting the counter to
zero.

| Assembly

Construction of the timer should
cause no problems as all the com-
ponents except for the switches, trans-
former and output socket are fixed to
the PCB. The board is double sided and
all components are mounted on side 2
of the board with most soldering carried
out on side 1.

Insert the vertisocket into the board
first as this will help with the identi-
fication of the other component loca-
tions, and solder into position noting
that pins 1, 3, 6 and 8 going to resistors
R8, R10,R11 and R13 must be soldered
to both sides of the board. Insert and
solder all of the IC sockets checking
carefully the position of pin 1 astheiIC's
point in different directions, but DO
NOT INSERT IC's.

Bend, insert and solder all of the
resistors into their places noting that
R8, R10, R11 and R13 will be soldered
to both sides of the board, followed by
capacitors C1 and C2. Next insert the
opto-coupler, transistor, triac, regula-
tor, and diodes and after checking
orientation solder into place.

Attach a 30cm length of ribbon
cable to the output holes for S3 and S4
and the 12V line on the right hand side
of the board. It will be found that there is
one spare wire and this may be pulled
away from the rest of the ribbon cable.
Then add further wires for the trans-
former, S1 and S2 connections, and
short pieces of hook up wire to the
mains input and output connections. If
the board is now held up to the light
there can be seen a large number of
holes remaining and the track pins are
inserted into these holes and soldered
on both sides. If all of the pins are
inserted before soldering itis very likely
that a pin will be left unsoldered on one
side of the board and this will cause
probiems later on. Personal experience
has shown that it is best to insert about
6 pins and then count the solder joints
being made on both sides of the PCB.

Assemble the thumbwheel switch
from the component parts and identify

MAPLIN GB24B

E SK1

PC8

GB24B

586

Display

S1

182

S4

TENS

UNITS

Figure 3.

Interwiring diagram.
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the 8, 4, 2 and 1 switch contacts as well
as the common line C. P

A suitable case should be chosen
and drilled or cut to take the PCB with
cut-out for the display, thumbwheel
switch, Euro outlet, transformer, mains
input grommet, and switches S1
and S2.

After mounting all of the compo-
nents in the case connect these as
shown in the wiring diagram Figure 3.
The mains input earth MUST be con-
nected securely to the metal case and
to the Euro socket as failure to do this
will make the timer dangerous to use in
the wet atmosphere of the darkroom.

Circuit Testing

Insert a 3A fuse into the mains input
plug. The constructor should remem-
ber that the large PCB carries mains
voltages so extreme care should be
taken whilst testing the circuits. First,
and before inserting the IC’s check that
the 12V power supply is operating
correctly by checking the voltage

N
N

N
R

com
in out

2N6073 T
o8z
1 s 23
UA7BLI2AWC
BC547

All viewed from below

‘M’ represents pin1
so display must be
mounted with this

lettering tace down

Figure 4.

Pin configurations.

~ ENLARGER TIMER PARTS LIST

 Resistors — All 0.4W 1% metal film.

- Ri1-25inc 10k
. R26 680R
R27,28,29 1k
Capacitors a3
mreCl 470uf 63V PC electrolytic
[ c2 470uf 16V PC electrolytic
- gemiconductors
1,2 1N4001
A gi BZYB8C12V
| Opto-triac. tor
- CSR1 2%)073 kﬂh
~ REG1 uA78L1ZAWC
TRl BCS47 :
(3 4093BE
1C2,4 4518BE
1€3,10 40118€
IC5,6 4511BE
8 4077BE
|1 9' 40688£ :
IC11 4001BE

" Miscellaneous
- DISP1 :

DD Display Type C

Vertisocket Type 2

25 off
3 off

2 off

NN
oQ
R

oft
2 off

(MIOK)
(M68OR) ¢
(M1K) S2

S34

(FF59P)
(FF15R) SK1

QL73Q)
(QH16S)
QQ10L)
(QR51F)
(WQ773)
(QQ140Q)
(QW53H)
(QX32K)
(QX05F)
(Qx31J)
(QW478)
(QX248)
(Qx01B)

across pins 7 and 14 of IC1 socket.

Switch off and remove the mains
plug. Insert all of the IC's and turn on
again. The LED display should light
(note the intensity of the lamps is low),
count up to the number set on the
thumbwheel switch at one count per
second, and then stop. Also check that
the thumbwheel switch has been con-
nected correctly by making the counter
stop at 0, 1, 2 te 9 and 10, 20 to 90
seconds. Finally pull outthe mains plug
and check that none of the components
has become hot. Now connecta 100W/
240V bulb across the output socket and
repeat the above. During counting the
lamp should light and go off when the
count stops. Set S2 to the on position,
the lamp should light but the display
remain at the same setting. Press Sl
and the display should reset to zero but
the lamp remain off. Releasing the
switch will allow the lampto light for the
required time.

Using the Timer

If all tests have proved satisfactory
connect the timer to the enlarger, and
set up the darkroom. Set the thumb-
wheel switch to the desired exposure
time and switch S2 on, to prevent the
lamp turning off whilst trying to set up
the negative and baseboard. When you
are ready, switch S2 on, place photo-
graphic paper in the baseboard, then
press S1 and release to make the
exposure.

Modifications Outside
Great Britain

In countries with a mains frequency
of 50Hz only T1 will need to be
changed to a transformer having an

input winding suitable for the local
voltage.
In countries with 60Hz mains fre-
B quency the constructor must break the
connection between IC2 pin 3 and IC3
pin 13. A new connection must be
made between IC2 pin4 and IC3 pin 13.
14 Pin DIL Skt 7 off (BL18U)
16 Pin DiL Skt 4 off (BLI9V)
Veropin 2141 1 pkt (FL21x)
Track Pin 2 pkts (FL82D)
Transformer 15V (WBI15R)
Sub-Min Toggle A {FHOOA)
Square Push Red (FF98G)
Thumbwheel BCD 2 off (FFB4F)
Thumbwhee! End Cheeks {BK43SD)
Grommet (FW59P)
Euro Facility outlet (HL42v)
Euro Facility plug (HL43W)
10-way Ribbon cable 1 metre (XRO6G)
Min Mains Black 2 metres (XRO1B)
Hm( up wire 1 pkt (BLOOA)
Case AB15 (XB7IN)
PCB (GB248)
Screws 6BA x 1 inch 1 pkt (BFO7H)

. Nuts 6BA 1 pkt  (BF18U)
Spacer 6BA x % inch 1 pkt (FW35Q)
Screws 4BA x % inch 1 pkt (BF0O2C)
Nuts 4BA 1 pkt (BF17T)
Yag 4BA 1 pkt (BF28F)
Stick-on-feet

A complete kit of all parts, excluding the case, is available.

(BY68Y)
(BKO4E)

Order As LKO7H (Enlarger Timer kit). Price £27.50.
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of articles, we will finish off by taking

a look at some of the current events on
the space scene. The use of satellites is only
one aspect of a much wider field, that of the
exploration of space. After an initial impetus
during the late 1960’s, which culminated in
the American Moon landings, the explora-
tion of space has become more the exploi-
tation of space. During the last ten years
there have been steady advances in the
science and technology involved, and it may
well be that manned exploration will even-
tually follow where the Pioneer and Voyager
space-craft have led the way towards this
“final frontier’.

Ups and Downs

Despite the complexity and marvellous
technology in this area of human endeavour,
it still manages to prove the truth of that old
saying ‘what goes up must come down’; well,
at least they come down quite often! Per-
haps one of the more important ‘downs’ in
the recent past was that of COSMOS 1402.
This was a Soviet low-altitude surveillance
satellite, and its demise proved to be news-
worthy because of the descent of the radio-
active portion of the space-craft.

The radio-activity is produced by special
nuclear ‘batteries’, powered by a radio-
thermal source in part of the satellite. Thisis
kept as far away from the rest of the
instrumentation and other sensitive areas of
the satellite since radiation can play havoc
with some of the electronic equipment on
board. Also, the amount of shielding is kept
to a minimum, since it is not expected that
anyone will come into contact with the
satellite once it is in space, and any effective
shielding would only represent a dead
weight in the pay-load.

The reason why such sources are used, in
addition to the usual solar arrays and
conventional batteries, is to provide the large
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Part 4
by Mike Wharton

amounts of power needed to operate the
ground searching radars. These are used in
this type of ‘spying’ operation since purely
optical methods can be rendered com-
pletely ineffective by even the lightest cover-
ing of cloud, which, of course, does not affect
radar.

Usually, this type of satellite containing a
radio-active source would be manoeuvred
from its normal orbital path into a much
higher parking orbit at the end of its useful
life. It would then be left there while the
radio-activity decayed to safer levels; then it
could be either left there, virtually forever, or
brought down to an altitude where atmos-
pheric drag would take an effect, and it
would then burn up during re-entry through
the atmosphere.

It seems that in the case of COSMOS
1402 control of the satellite was lost, and

Giotto Spacecraft

proved impossible to push it out into its
parking orbit. This meant that it started to re-
enter the Earth’s atmosphere before the
radio-active source had been given achance
to decay. This should not have been a
problem, since this was its intended fate
anyway, but since control of it had been lost
it was impossible to put it into an orbit that
would ensure complete vaporisation of the
dense radio-active source. In the event, it
seems that the villain of the peace fell into
the South Atlantic, evenif it did remain intact
on re-entry. The point is worth making that
even if such sources are ‘burned up’ on re-
entry, this does not destroy the radio-activity
present, for once formed it is not possible to
destroy an isotope by such physical methods
as burning. However, by vaporising it in the
upper atmosphere, the radio-activity is dis-
persed to such an extent that harmful levels

17/3

Halley encounter
{post-PH) 13/3/1986/ 7/3

Launch
10/7

1 5/2\

9/8
9/8

5/2%_Halley

Earth at Halley encounter
(poste-PH)

Giotto reference transfer orbit with a launch on 10 July 1985 and a Halley encounter on 13 March 1986.
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of radiation should not be experienced by
anyone on the ground.

Many of these surveillance satellites, put
into orbit by both the USA and the USSR,
contain such radio-active sources and this
was not the first to cause concern; it may be
remembered that a piece of similar Soviet
space debris fell on northern Canada some
three years previously. It seems a safe bet
that sooner or later the same thing will
happen again.

A Satellite for Sport

The satellite's vantage point from its orbit
some 900 km. out in space provides the
basis for one of its most useful roles, that of
satellite navigation. There are several
systems which make use of this facility, such
as the Marecs satellites operated by Inmar-
sat. These satellite provide a means by
which commercial shipping can obtain a
much more accurate fix of their position at
sea than ever was possible by dead reckon-
ing. One disadvantage of this type of system
to the average yachtsman is its fairly high
cost for the receivers and associated com-
puting equipment.

A system presently operated by the US
Navy, and soon to be updated, is based on
satellite navigation by their so-called Transit
satellites, and known by many yachtsmen as
SATNAV. The development of modern
microprocessor based computing devices
has ensured that this method is reasonably
cheap to install. Like many other such
navigation aids, it uses the Doppler shift
between two signals to provide data for the
calculation of latitude and longitude at sea.
For greater positional accuracy, it may be
interfaced with the compass and ship’'s log,
the latter being the device which gives the
ship's speed. At the present time there are
five satellites, with one more to be launched
shortly, so there are still some gaps in the
system. The satellites used for this method
occupy a polar orbit, with a period of about
100 minutes. Each satellite transmits bea-
con signals on 150 MHz and 400 MHz which
are picked up by the receiver on board the
yacht. The transmitted signals are com-
pared with a very stable signal generated by
the equipment. Since the satellite is moving
very rapidly, its signal will appear torise and
then fall in frequency as it passes by on its
orbit, just like the old example of the whistle
on a steam train - this is Doppler shift. The
satellite always knows where it is above the
surface of the Earth, and by making some
computations based on the magnitude of the
Doppler shift, the position of the yacht may
be found relative to the satellite.

If the yacht is moving, then this factor can
also be taken into account, and the final
result should have an accuracy of about 300
metres, although'it is theoretically possible
to obtain your position to within 100 metres.

This system is to be superseded shortly
by a new Global Positioning System, or GPS,
called NAVSTAR, which will give a new
meaning to the old nautical phrase, “a starto
steer by".

International Rescue
Takes Off

The method of using Doppler shift to
calculate the position of an object on the
surface of the Earth can also be used in the
opposite sense, that is, for the satellite to
determine the position of a fixed beacon.
This is the basis of a project which Bri-
tain has recently joined, and which will use
satellites to locate crashed aircraft or ship-
wrecked mariners. The other countries in-
volved are the US, Canada and France, who
will join up their SARSAT system with the
Soviet COSPAS system. SARSAT, or Search
And Rescue Satellite Aided Tgacking is a
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method which uses satellites to pick up the
transmissions from distress beacons on the
ground or in the sea. COSPAS-1 was taun-
ched in the middie of last year, and an
American satellite, to be operated by NOAA,
should follow it up on March 28th this year.
These satellites will pick up transmissions
from emergency beacons which are auto-
matically turned on in the event of an
accident. Those carried on board an aircraft
should operate due to the jolt of the crash,
whilst those on a ship operate when immer-
sed in water.

These beacons have to be carried by law,
but it is by no means an easy task to locate
their position from ground based receiving
stations or even over-flying aircraft. This is
where the satellite's superior vantage point
comes into its own. The beacons transmiton
the international distress frequencies of
121.5 MHz and 243 MHz for at least two
days; aircraft flying over the sea are obliged
to monitor these frequencies, but not whilst
they are flying over land. A satellite in a polar
orbit can monitor the whole surface of the
globe, again having a period of around 100
minutes, so that any transmitting beacon will
be located in a relatively short time. The
signal from a beacon is recorded as the
satellite passes close by, and then the
Doppler shift compared to a reference signal
is'used to work out its position relative to the
satellite. This information is ‘dumped’ via

telemetry when the satellite comes in range
of a ground station, and the position of the
distress beacon calculated. This gives a very
precise location for the rescue craft to home
in on and hence remove much of the
uncertainty and guesswork often involved in
trying to locate the position of a craft in
distress, particularly at sea and in bad
weather conditions. A development of the
system will use beacons which operate on a
higher frequency of 406 MHz, in a less
cluttered part of the radio spectrum, and has
a potential accuracy of some 2 to 5 km,
rather than the 20 to 50 km. with the
presently envisaged system.

I-R Astronomers over
the Moon

So far, all the various satellite systems
considered have had their attention directed
towards the surface of the Earth. This need
not necessarily always be the case, for there
are a number of satellites whose attention is
very clearly on outer space. Amongst these
are the special telescopes which have been
carried aloft within a satellite in order to
obtain a better view of the Universe. The
reason for doing this is usually to place the
telescope above the Earth’'s atmosphere so
that it cannot interfere with the incredibly
weak signals which the astronomers are
looking for. Indeed, the atmosphere and the

dust and water vapour contained in it can
completely obscure some parts of the elec-
tro-magnetic spectrum which are of interest.

This is especially true of a wide range of
infra-red (I-R) wavelengths, which are ob-
sorbed by water vapour in the air. To
overcome this problem, a satellite has re-
cently been launched called IRAS, or Infra-
Red Astronomical Satellite. This carries on
board a set of special sensors which will be
used to study the emission of infra-red by
certain parts of the galaxy. Infra-red, of
course, is heat energy, and to make the
sensors as sensitive as possible they are
cooled down to a very low temperature. On
IRAS this has been achieved by the use of
liquid helium, contained in a special
vacuum flask, and which is able to cool the
sensors down to within a few degrees of
absolute zero. The telescope will only be able
to operate whilst the supply of liquid helium
lasts, and the astronomers in charge of the
project are pleased because it seems that
the helium may last for up to 300 days,
rather than the 200 days originally calcu-
lated.

Because of the extreme sensitivity of the
infra-red sensors, one glance at anything as
bright as the Sun would destroy them
immediately. For this reason the satellite has
been put into a special orbit, called sun-
synchronous. This is a polar orbit, but the
orbital increment is so arranged that the

satellite always faces away from the Sun. To
protect the sensors during launch, a cover
was placed over them; the first signals
received from the satellite when it was put
into operation was the minute infra-red trace
from these covers as they were jettisoned
and drifted away into space. At the time of
writing the telescope has only just begun its
operational life, but it is reported that one
minute of observation has revealed more
than was previously known about this part of
the spectrum from all Earth bound obser-
vations.

On Track for Halley's
Comet

Many reader will no doubt be aware that
Halley's comet is due to reappear during the
next few years. This is one of the more
spectacular of these heavenly bodies, al-
though it is not expected to be such asight in
the night sky as on its last appearance 75
years ago. There is a great deal of specula-
tion amongst astronomers as to what the
composition of a comet actually is. It is
generally agreed that the head consists of
frozen water or gases, along with some rock
and that the tail is a very thin stream of this
material evaporated by heat from the Sun
and flowing out in the solar wind, so that it
always points away from the Sun. One way
which could provide a lot more information

continued on page 62
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ith sales of the Commodore
W64 steadily rising there must be

a vast number of users be-
coming increasingly frustrated in the
knowledge that they are the proud’
owners of a powerful and yet undocu-
mented machine.

The users manual which- accom-
panies the 64 is extremely basic, and
continually makes reference to the
Programmers Reference Guide for
more information on the concepts of
advanced operation. Where is this Ora-
cle? No doubt it will materialise in time,
but for all you Commodore 64 owners
here are some routines to whet your
appetites.

Joysticks

The 64 has two control ports which
are controlled by one of two CIA chips.
these are 6526's and control the 1/0

COM

and interrupts etc. CIA 1 handles IRQ
whilst CIA 2 handles NMI. To read the
joystick switches use the following

JY = NOT PEEK(56320) AND 15
this will yield 1 for UP, 2 for DOWN, 4 for

LEFT, 8 for RIGHT, and the appropriate’

combinations for the diagonals. Toread
the fire button use
FB = NOT PEEK(56320) AND 16

(I have used Port B. Replace address
with 56321 for Port A.)

High Resolution
Graphics

Another feature of the Commodore
64 is its high resolution graphics faci-
lity. This is not even hinted at in the
manual - so hereitis. The screen has its

by Nigel Fawcett

SING IV

Pixels arranged in a 320 by 200 matrix.
In normal operation the screen requires
1000 bytes of RAM to hold the code for
each of the 1000 possible character
positions. In Bit Map Mode every Pixel
on the screen needs to be addressable -
64000 bits are needed and one byte
contains 8 bits - so 8000 bytes will be
required in RAM to enable high resolu-
tion graphics. Program 1 is written in
basic to demonstrate this facility.

You will notice that in this mode the
screen memory starts at 24K, and the
colour memory starts at 16K. The
screen will be completely blank, but
due to the slow nature of BASIC it
adequately demonstrates how the
screen is mapped. Program 2 executes
the same function in machine code’
(somewhat faster), and then allows the
screen to be used as a doodle pad with a
joystick in control Port B.

100 Y1=56576:¥2=53248

185 RESTORE

118 FOR I1=8 TO 42 :

120 RERD A:POKE 832+I1.A

139 NEXT I

140 POKE v1,PEEK(Y1) AND 254

150 POKE VY2+24.8

160 POKE Y2+17,PEEK(V2+17) OR 32
17@ syYS 832

1009 C1%=0:C2%=0:B1%=8'B2%=0

1818 JY=NOT PEEK(56328) AND 15
1920 IF JY AND 1| THEN GOSUB 11000
1832 IF Jv AND 2 THEN GOSUB 120e@
1840 IF JY AND 4 THEN GOSUB 13000
1859 IF JY AND 8 THEN GOSUB 14000

1969 IF NOTPEEK(S6320> AND 16 THEN 185

1870 GOTO 1818
2008 GOTO 2009

190 V1=56576'V2=53248:

148 POKE Y1,PEEK(Y1) AND 254:
150 POKE Y2+24.8:

168 POKE v2+17,PEEK(Y2+17) OR 32:
170 FOR X=8 TO 8191

180 POKE 24576+X.0:

198 NEXT X

200 FOR X=0 TO 1023:

219 POKE 16384+X,1°

215 REM:

228 NEXT X

308 GOTO 309:

32767 END

Program 1

3020 DATA 162,32,160.08,169.9,141,0,96,238,71.3, 136,208,245, 238,72, 3,202,208
3010 DATA 239.162.4.160,8.169,2,141,8,64,238,92,3,136,208,245,238,93,3.202

3822 DATA 208.,239,96
18999 RETURN

11090 B17=B1%~-1:1F SGN(B1Z>{>~1 THEH 11100

11910 B1%=7:C1%=C1%-1

11020 IF C1%<® THEN C1X=24

11100 CH=C17%320+C2%¥8+B14+24576
11110 POKE CH,PEEK(CH> OR (21B2%>
11999 RETURN

12000 B1%=B1x+1:1F B1Z<8 THEN 12108
12010 B1¥=0:C1%=C1%4+l

120920 IF C1%>24 THEN C1%=0

12102 CH=C17%320+C27%¥3+B17%+24376
12110 POKE CH,PEEK(CH) OR (21R2%)
12999 RETURN

13080 B2%=B2#+1'IF B2#<8 THEN 13108
13010 B27=0:C2%=C27-1

13920 IF C27<@ THEN C2%=39

13109 CH=C1%%320+C27#8+B1%+24576
13118 POKE CH,FEEK(CH)> OR (21B27%)
13999 RETURN

14000 B2%=B2%~1:1F SGN(B2%)<>-1 THEN 14100 '/

14010 B27=7:C2%=C2%4+1

14020 IF C27>39 THEN C24=8

14108 CH=C17%320+C27¥8+B17+24576
14110 POKE CH,PEEK(CH) OR (21B2%)

REM POINTERS TO CIA AMD VIDED CHIPS
REM SET UP CIR CHIP

REM RECONFIGURE SCREEN MEMORY MATRIX
REM ENRBLE BIT MARP MODE

REM 8K FOR SCREEN MEMORY MAP

REM CLEAR MEMORY

REM 1K FOR COLOUR MEMORY b
REM SET COLOUR TO WHITE - CHANGE THIS
REM FOR ANY COLOUR CODE 8-15

REM RUN/STOP & RESTORE TO BRERK OUT!

BT 7 s e —
32767 END \\
Program 2
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== COMPURE

Returning by popular demand for a
second year, the Computer Fair at Earls
Court reflects just how important the
micro is becoming. The Fair is being
held from the 16th to the 19th of June,
and the doors will be open from 1 p.m.
to 6 p.m. on the 16th, 10 am.to 6 p.m.
on the 17th and 18th, and 10 a.m. to
5 p.m. on the 19th. Admission prices
will be £3 for adults, children under
sixteen and OAPs £2, and special
reduced price vouchers will be printed
in the magazines sponsoring the event.
There are also reductions for group
advance bookings. Further details can
be obtained by ringing 01-643 8040
ext. 4859. .

British Rail are also offering reduced

price inclusive return tickets, e.g. a
return rail ticket and admission to the
Fair will cost you only £5.80if you live in
Essex. For more details contact the
Travel Centre at Kings Cross Station, or
phone 01-278 2477.
+ Amongst the items on offer from the
organisers of the Fair are a Sinclair
Village, a Club Avenue, and a Micro
Mouse contest. Indeed the Fair will be
bigger than last year, held in a larger
area, and open for longer.

The Maplin stand will be showing
our extensive range of computers and

NeWIiE

(Omputer,
air==:

Home computing
Mmm
June 16th
to 19th 1983

software, all of which will be available
for purchase, PLUS a demonstration of
the abilities of the new M5 computer
from Sord, providing it is here on time.
There will also be a whole host of books
and literature for you to choose from,
and free leaflets on hardware and
software will be placed about the stand.
Our technical staff will be at hand to
provide you with help and advice
should you require it, and there will be a
representative of the U.K. Atari User
Group present, to talk to those of you
have already bought, or are seriously
thinking of investing in one of the Atari
range of computers and peripherals.

Book of Hints
by Scott Adams
Never let it be said that Scott Adams doesn’t
provide at least some help for the per-
plexed Adventurer! His hint book contains
additional clues to help you out of some of
the sticky spots you have got into, while still
letting you solve the Adventure yourself - all
without giving away any of the clues until you
really want them! So if you really can't seem
to get out of the bog or locate the Pharaoh’s
heart, then this is the right place for help.
This expanded edition includes hints for all
twelve Adventures, and a special section on
the making of Adventure maps. Relief at last!
1982. 14 pages. 190 x 133mm.
Order As WK25C (Book of Hints)

Price £4.99 NV

1000 POKE 56334,PEEK(56334> AND 254: REM SET UP CIR CHIP

Redefining the

1010 POKE 1,PEEKC1> AND 251: REM SET UP 1/0 DIRECTION
1820 FOR 1=0 TO 2047 character set .

1038 POKE 12288+1,PEEK(53248+1) REM COPY THE CURSOR UP MODE CHARRCTER

:ggg SE:T : SET INTO RAM STARTING AT 12K The 4K of memory required to
1180 POKE 1,PEEK(1) OR 4: REM RESET THE 1/0 DIRECTION ge”.g'ate. theRg'{nz C{‘artr.anc"e; an‘f'a'r"?'b'e
1110 POKE 56334,PEEK(S6334> OR 1: REM RESET THE CIA CHIP Ealleles (I Sendlnf emory
1200 FOR 1=13312 TO 13327: REM ALTER THE CHRRACTERS WHICH NORMALLY | location 53248. This may come as a
1210 READ C: REM HRYE SCREEN CODES 128 & 129 surprise to those who are already aware
1220 POKE i.c: REM (NORMALLY REVERSE @ AND REVERSE A> /| that the video chip controlling the
1230 NEXT sprites starts at the same address.
1300 POKE 53272, CPEEK(S3272) AND 24@)+12 :

1305 REN: REM TELL THE VIDEO CHIP WHERE THE NEM iz ns Ehereetep ol ean el 52
1306 REM: REM CHARRCTER SET IS achieved when the /0 chips are cor-

rectly configured, as program 3 will
show.

2000 PRINT “73*: REM CLEAR SCREEN
2010 PRINT "H0@REEARAARE !111": REM INVERSE @ AND INVERSE R !!!!
3006 DRTA 0.0,0,0,3,12,48,192,3,12.46,192.0.90,0,9

For those who were again disap-
Program 3

pointed by the slowness of BASIC,
3 ) Program 4 performs the same function
using machine code.

1000 POKE 52,48:POKE 56,48:CLR

1010 FOR I1=832 TO 860 These demonstration programs do

1920 REARD A N not by any means explain the full power
1030 POKE 1.A or capabilities of the Commodore 64.
1049 NEXT I There are many other places in RAM at

1058 POKE S6334,PEEK(S6334> AND 254

1060 POKE 1,PEEK(1> AND 251

1070 SYS 832

1080 POKE 1.PEEK(1)> OR 4

1990 POKE 36334,PEEK(56334) OR 1

1100 FOR I»13312 TO 13327 . '

which the character set can be set up
and redefined. This is not the only
method of creating a bit mapped
screen - multicolour modes have not
been shown nor has the ability to fine

1110 READ C scroll or mix Hi-res graphics with text -
}igg zgg g.c this is just meant as an insight into the

possibilities that exist when program-
ming on this machine. Full details will
be found in the Programmers Ref-
erence Guide and more programs and
ideas will be given in future editions of
Electronics. Good programming.

1140 POKE 53272, (PEEK(53272> AND 249>+12

30800 DRTA 162,8,168,8.173,0,208.141,8, 48,239,693, 238, 72,3, 136,208, 241,238
38010 DATR 70, 3,238,73,3,202,208,232,96

31090 DATA 9,0,0.08,3,12,48,192,3,12,48,192.0,0.0.0

Program 4
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MICROWRITER

You won't believe it till you try it!

Microwriter is a superior replacement for
every known method of putting thoughts
onto paper. Microwriter is the world's first
fully portable word processor and, with its
unique five-finger keyboard, completely
supersedes handwriting, dictation and the
typewriter.

“WHAT'S IT FOR?”

Think of the amount of writing youdoina
working day - letters, memos, reports,
speeches, notes, etc. A Micro-writer will
cope with the lot.

Normally you'd originate text by hand, or
perhaps by dictation. Then you wait for it to
be rewritten on a typewriter, possibly send-
ing it back for correction.

By producing that copy on a Microwriter
you'll eliminate the duplication of effort and
the frustration of redrafting.

And because it's portable it's just as
invaluable at home or out in the field.
“WHAT DOES IT DO?”

Although it's no bigger than an average
paperback book, don't be misled. The Micro-
writer is a remarkably powerful machine.

Quite simply, its six keys have the capa-
bilities of the entire typewriter keyboard.

it will produce both upper and lower case
alphabets, numerals, the full range of punc-
tuation, as well as an additional range of
technical symbols.

As you produce your copy it's stored on a
1600 word memory - that’s about five pages
of A4. Once there it can be recalled on the
moving display at any time, allowing you to
make corrections or insertions. The entire

memory can be saved to cassette in about 3
minutes and kept for use later.

Plug the Microwriter into a printer or
electronic typewriter and your copy isimme-
diately transformed into neatly typed text.

You're not limited in your choice of
formats. The Microwriter easily copes with
standard and variable formats on any size or
type of paper, including automatic carriage
returns, indented paragraphs, headings, un-
derlining and complex tabulations.

All this the Microwriter will do with just
the help of a printer.A television monitor can
be used to increase the display.

“BUT ISN'T IT HARD TO LEARN?”

“No, quite the contrary. Thousands of
users have proved that Microwriting can be
learned in an hour or less, and that you can
be producing work within aday. In a fewdays
of practice you can reach handwrit-
ing speed. With regular use you'll be Micro-
writing more than twice as fast as you can
handlie a pen.

Compared tothe monthsittakestotraina
typist, it’s easier than falling off a log.
“HOW FRIENDLY IS THE MICROWRITER TO
OTHER EQUIPMENT?”

The Microwriter's compatability with
other equipment gives you a powerful means
of access to systems in use everywhere.

it's compatible with most standard
RS232C equipment, capable of both trans-
mitting and receiving data. It can also be
used asanalternative keyboard on most KSR
and RO printers using this standard.

It can be used as an input device to your
existing microprocessor.

HOW DO | BUY ONE?

Microwriter is available by mail-order or
from our Westcliff shop only, and comes
complete with mains charger, soft case with
carrying handle, cassette lead, User’s Guide,
Systems Manual and set of crib cards.
Order As AF62S Microwriter £557.75

AF66W TV/Monitor Interface
£189.75
AF67X RS232C Cable male to male
£28.75

AF68Y RS232C Cable male to
female £28.75

MICROPROFESSOR MPF-II

Runs most existing Apple Il
Software

Microprofessor Il is one of the new breed
of home computers containing a full 64K of
RAM when supplied. This extremely power-
ful colour home computer also contains an
excellent 12K BASIC which is Applesoft
compatible and a 4K monitor in ROM.
However, both these can be switched out
and all 64K of RAM utilised if desired.

Microprofessor |l is a powerful learning
tool that will help any student. Because of its
compact size, it slips easily into a briefcase
or bag and can even travel comfortably if
you're on the road a lot.

Peripherals available jnclude a separate
full-size keyboard for heavy-duty input,

floppy disk interface and drive, Centronics-
type parallel interface for a printer, a match-
ing 40-column thermal printer (which plugs
in directly) and a joystick.

The computeritself comes complete with
power supply, cassette cable, TV interface
and four handbooks. These include a com-
prehensive 250 page Introduction to BASIC
Programming for beginners, a 130 page
User's Manual, an instaliation Manual and a
Self-Diagnosis Manual. There are also key-
board overlays for the graphics symbols and
another for the single key BASIC com-
mands.

Microprofessor i can be used with most
standard cassette recorders and a lead is
included for mono recorders. The computer
has its own internal speaker and a speech
synthesiser module will be available later
this year. A 50-pin edge connector for plug-

in cartridges can also be used to gain direct
access to the busses and CPU interrupts etc.

Specification
6502 Microprocessor
16K of ROM including 12K BASIC
64K of RAM
Keyboards
Built-in calculator style 49-key keyboard.
Detachable full-size 55-key keyboard (op-
tional extra).
Both keyboards include single-key BASIC
commands.
Peripherals
Sockets for disk drive, tape cassette, video
monitor, TV printer and joystick.
Floppy disk drive (optional extra).
Centronics type parallel interface (op-
tional extra).
Thermal printer (does not require the
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extended and very powerful
graphics commands) £34.95

Games Cartridges
KSO3D Tank Battalion

£23.95

interface) (optional extra). graphics mode. KT02C Blitz Price £6.99
y Joystick (optional extra). Six colours. :ggig Eai: 5 :rice :g:g
Speech synthesiser board (optional ex- L . igh Driver rice £6.
way, ) ; “Thg ft°'."°‘”.'”g ftems are available now.  KTOSF Fighter Docking Price £6.99
Built-in 8 chm, 2.25 inch, 0.25W speaker. S LIS a] UL s (S KTO6G Beetle Price £6.99
KT07H Sabotage Price £6.99
Languages Order As KT08J Boaga 2 Price £6.99
Applesoft compatible 12K BASIC. AF69A Microprofessor I Price £268.95 KTO9K Obstacle Price £6.99
Optional extras: Assembly, Pascal, Forth, AF70M Full-size Keyboard Price £36.25 KT10L Alien Price £6.99
Logo, Pilot. AF71N MPF |l Printer Price £185.75 KT11M Space Price £6.99
AF72P Printer Interface Kit  Price £28.25 KT12N Snake Price £6.99
Video Display AF73Q Disk Drive ) Price £296.85 KT13P Head-on Price £6.99
Memory mapped into system RAM. AF74R Disk Interface Kit Price £41.49 KT14Q Auto Barn Price £6.99
Mixable text, low, and high resolution AF75S Joystick Price £14.95 KT15R Gomoku Price £6.99
modes. AF76H Thermal Paper (pack of 3 rolls) KT16S O-X Games Price £6.99
960 characters, 40 columns, 24 lines in Price £5.24 KT17T Four In A Row Price £6.99
text mode. Software on Cassette KT18U Groan Price £6.99
1920 dots in 40 x 48 array in low-res Order As KT19V Rotate Price £6.99
graphics mode. KTOOA Gobbler Price £6.99 KT20W Master Bagles Price £6.99
53,760 dots in 280 x 192 array in high-res KTO1B Panic Price £6.99 KT21X Graphics Price £6.99
The superb new Sord M5 computer SORD M5 AVAILABLE IN JUNE  KS04E  Step Up £23.95
which we described in detail in our last issue KSO5F  Word Maze £23.95
will be availale in early June. A low priced KS06G  Super Baseball £23.95
micro-floppy disk drive will be available in 1KS07H  Boxing £23.95
September. There will be a 32K RAM expan- m 1KS08J  Skiing £23.95
sion box also to be released in September 5 TKS09K  Tennis £23.95
and a printer will be available in Decemb- e _ Games Cassettes .
ber. In addition at least 70 or 80 pieces of : KS10L  Smokey & Barrier Attack- £8.95
" software are due to be released by October SR KS11M  Jogging & Sidewinder ~ £8.95
with much more to come after that. KS12N  Solitaire & Tower of Hanoi 1£8.95
The following list of products is sche- KS13P  Three Circles & Number
duled to be released in June (or July if Search Price £8.95
markedt). KS14Q  Black Jack & Slot Machine £8.95
KS15R  Last Day of The Earth & Mini Star
AF64U  Sord M5 Computer £189.95 Trek Price £8.95
AF65V  Sord Joypads £24.95 per pair KS16S  Congenial Biorhythm & Music
KSOOA  Falc Cartridge (Visicalc-type Tone Price £8.95
spreadsheet program) £34.95 TKS02C  BASIC F (A very powerful floating KS17T  Cowboy & Barricade Price £8.95
KS01B  BASIC G (An BASIC with point BASIC) £34.95 We will have more details of this and

much more new software for the Sord M5 in
our next issue.

CBBS - North East

CBBS North-East is (a computerised

bulletin board system, which is available _

FREE to all, except for the price of a phone
call. It has advantages over a normal bulletin
board in that the number of notices storedis
much larger, any of the information can be
transferred at a rate of 30 characters/sec
(you can read that fast, but without full
retention) to your own system, and if you
have a means of storing it, peruse it at your
leisure.

Computer programs in any language or
format can be sent or collected from the
system. The operators will also make avail-
able programs, news, and items of interest
relevant to micros. Essential equipment is as
follows:

1. ANY computer or terminal.

2. A telephone and line adjacent to the
computer.

3. If a computer, then a program which

makes it act as a dumb terminal, sending .

and receiving characters in standard
ASCIl code. CBBS North-East is_pro-
grammed for the international standard
of 8 bits per character, no parity, 1 stop
bit.
4. A modem.

The service is available on 0207 43555
and 0207 32447 daily from 19.00 to 08.00
and all day Sunday. From 00.00 to 08.00

32447 will only respond to Bell 103 U.S.A.
tones. If you want to access them, you should
follow these instructions:
1. Load terminal program into computer.
2. Modem switched on, originate/call mode
selected (if there is a choice, as some
modems are originate only), phone latch
switch (who knows what it is called on your
modem, it may even be incorporated in the
on/ off) set to release.

3. Dial number.

4. CBBS NORTH-EAST will answer with a

high pitched, 1850Hz tone.

5. Turn phone latch to hold (or switch on)

6. Replace receiver, or place on modem if
it is the audio-coupled type.

7. CBBS NORTH-EAST will then handie
everything automatically. If yoyr modem
is not sending out the correct tone of
1050Hz, it will disconnect within 30
seconds of the connection being made.
If all is in order, all you have to do is
respond to its questions. For reference, a
list of its major commands is enclosed.
Many more subtle facilities are available
which you will discover as you become
familiar with the system.

8. When you are finished, and have logged
off properly using the “G” (for goodbye)
command, put your modem back to
release (or switch off) and replace the
receiver.

. If you have “got lost” and you or your

equipment fails to give CBBS NORTH-
EAST any instructions for 5 minutes, a
warning is issued, then after a further
1 minute with no instructions it will
disconnect you. B
Major Functions

(E)nter message

(G)ood bye

(H)ELP ==

(R)etrieve msg

(Q)uick summary

(S)ummarize msgs

Minor Functions

£ Print caller £ etc
(B)ulletin reprint
(C)ase upper/lower
(D)uplex: echo off
(P)rompt bell off
(K)ill message
(N)ulls: How many?
(O)ne line summary
(T)ime/date/E.T.
(U)ser update (password, etc)
(V)ideo backspace
(W)elcome reprint
e(X)pert user mode

For details, type H, press retum, then
type the command letter. HELP New user
help; (vs H: keyword based help)
CHAT See if operator is available to talk via
keyboard
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Understanding Telephone
Electronics

by John L. Fike and George E.
Friend

This takes the reader step-by-
step from the simplest
explanation of telephonic
principles through to an
intermediate level of telecoms
learning. It covers the
technologies.involved in dialling,
ringing, transmission, signatling,
switching, digital techniques,
modems, and cordless
telephones. At the end of each
chapter is a summary quiz,
making the book ideal for self-
paced individual learning.
1983. 288 pages. 209 x 133mm.
Order As WK45Y (Phone
Electronics) Price £5.10NV
The Working Commodore 64
by David Lawrence

This is based on a collection of
solid, sophisticated programs
in areas such as data storage,
finance, graphics, household
management, education and
games of skill. The programs
have been designed to make
the most of the CBM 64's special
features. Some of the programs
are a word processor and text
editor, a music and sound
synthesiser, a sprite editor, and
one which allows the user to
enter hi-res graphics mode. This
is not available in the standard
BASIC.

1983. 158 pages. 234 x 156mm.
Order As WK46A (Working CBM
64) Price £7.20NV
Commodore 64 Computing

by lan Sinclair

This is an introductory guide
and reference book for ail CBM
64 users, and is essential for
getting the best out of this new
machine. it covers the setting
up and operation of the micro
and its many facilities in detail.
BASIC syntax is
comprehensively summarised
with examples, and the book
sets out and fully explains the
features which make this
computer such remarkable
value for both business and
domestic users - such as
graphics, sprites, programmable
function keys, colour
commands, programming for
sound, using the 64K option,
CP/M and runping programs
written for PET machines.
1983. 134 pages. 232 x 155mm.
Order As WK478B (CBM 64
Computing) Price £6.60NV

Programming the 6809

by Rodnay Zaks and William
Labiak

This book covers the 6809
inside and out. You wili learn
how signals are handled within
the chip itself and how to get
them to control all essential
170 functions. Whether you are
a first time or experienced
programmer, this book will make
it possible for you to use the
6809 to its fullest capacity.
1983. 362 pages. 227 x 151mm.
Order As WK30H (Programming
the 6809) Price £13.75NV
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Mastering the VIC 20

by A. J. Jones, E. A. Coley,

D. G. J. Cole

This book offers a
comprehensive study of BASIC
and VIC 20 structure, and covers
machine code programming
using the VICMON assembler.
It offers a wealth of interesting
programs, including MINISYN
(setting up the VIC as a
two-octave keyboard instrument
with sustain and colour display),
PONTOON, and STARSHIP.
Hi-res graphics in BASIC and
machine code are explained in
detail, and routines for saving

a hi-res screen to disk or tape
are given,

1983. 178 pages. 253x 170mm.
Order As WK31J (Mastering

the VIC 20) Price £7.35NV

TheWorking
Commodore
64

Simple Interfacing Projects

by Owen Bishop

This book contains a variety of
interfacing projects, ranging
from the relatively simple which
a beginner can build, to those
requiring more experience of
construction. It includes a
voice-operated controlier, a
sound processor, a real-time
clock, music generator, and
digitiser projects. Full
constructional details, hints

on testing and troubleshooting,
programming notes, component
listings, and a circuit or logic
diagram are given.

1983. 168 pages. 234 x 156mm.

Order As WK29G (Simple
Interface Project Book)
Price £7.75NW
TheWorking
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The Working Dragon 32

by David Lawrence

This book is based on a
collection of solid, sophisticated
programs in areas such as data
storage, finance, graphics,
household management,
education and games of skill.
Each of the programs is
explained in detail, line by

line. And each of the programs
is built up out of general purpose
sub-routines and modules
which, once understood, can
form the basis of any other
programs you need to write.
1983. 158 pages. 234 x 156mm.

| Order As WK32K (Working

Dragon 32) Price £7.20NV
The Captain 80 Book of

BASIC Adventures

This is the world’s first anthology
of BASIC adventures from some
of the best-known writers of
micro-computer software. All

of these programs were originally
written for the TRS-80 Model

I, Level i1, 16K computer, but
should be easily converted to
other machines and other
BASICS. There are eighteen
Adventures for you to type in

to your computer. American
book.

1981. 252 pages. 276 x 210mm.

Order As WK23A (BASIC
Adventures) Price £14.50NV
How to Program Your ATARI

in 6502 Machinelanguage

This is an introduction to
machine code on the Atari for
the programmer at present using
BASIC. The book includes

i comparisons of equivalent

BASIC and machine code
programs, and describes how
to calt machine code
subroutines from BASIC.

1982. 106 pages. 206 x 130mm.
Order As WK33L (Atari 6502
Book) Price £6.95NV

VIC Graphics

by Nick Hampshire

This book provides the reader

with an introduction to

programming techniques used

to generate graphic displays

on a VIC. Topics include using

colour, two dimensional shape

plotting, shape plotting, scaling,

stretching, movement and

rotation, plotting using matrix

manipulation, and 3-D shape

plotting.

1983. 186 pages. 214 x 132mm.

Order As WA48C (VIC Graphics)
Price £6.95NV

The ORIC-1 - and how to get
the most from it

by lan Sinclair

This book introduces Microsoft
BASIC, thoroughty explains the
ORIC'’s graphics, colour and
sound systems, and also sets out
the data processing capabilities
to open up the full range of

the ORIC's facilities to the
beginner. Many examples of
useful programs are included,

_ and the book aims to be a

convenient reference source.

1983. 134 pages. 234 x 155mm.

Order As WK34M (ORIC-1 Book)
Price £6. GSNV
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35 Programs for the Dragon 32
by Dr Tim Langdell

This is an exciting collection of
games and home applications
for the Dragon. The programs
are simple to use and will make
full use of the colour facilities
on the Dragon. Programs
included are a metric converter,
home accounts, and various
games and routines.

1983. 62 pages. 208 x 147mm.
Order As WK35Q (35 Dragon
Programs) Price £5.65NV

The Art of Programming the ZX
Spectrum
by M. James
A book that should enable you-to
program the ZX Spectrum
effectively. Amongst the topics
covered are Low and High res
graphics, Sound, PEEK and
POKE, Strings and Words, and
Moving and Advanced Graphics,
along with all the details that
will make your programs on the
Spectrum look and sound more
professional.
1983. 138 pages. 179 x 110mm
Order As WK27E (Book BP119)

Price £2.50NV
The Dragon 32
by lan Sinclair
This book is aimed at the
beginner, and starts with setting
up the machine, guiding you
step-by-step until you become
sufficiently expert to write your
own programs and create your
own special effects. It should set
you on a sure course to
mastering and enjoying to the
full the range of facilities thatthe
Dragon offers.
1983. 158 pages. 234 x 155mm.
Order As WK26D (Book GP1149)

Price £6.95NV
The Power Semiconductor Data
Book
Contains information on the
recently introduced Advanced
Planar Power series of transistors
and darlingtons, plus full details
of TI's standard range of
transistors, darlingtons,
thyristors and triacs and many
recently added pro-electron,
jedec and limited source types.
Gives all electrical and
mechanical data, and power
application notes and
information.
1983. 888 pages.210x 147mm.
Order As WK28F (Power
Semicon Data Book)

Price £11.35NW

The Working Spectrum, Vol. 1
by David Lawrence
This book is based on a
collection of solid sophisticated
programs in areas such as data
storage, finance, calculation,
graphics, household
management, and education.
Each of the programs is
explained in detail, line by
line. And each of the programs
is built up out of general purpose
sub-routines and modules
which, once understood, can
form the basis of any other
programs you need to write.
Order As WK38R (Working
Spectrum Vol 1) Price £7.25NV
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40 Best Machine Code
Routines for the ZX Spectrum
by John Hardman and Andrew
Hewson
Section A of this book explains
what you need to know about
Z80 machine code on the
Spectrum - how memory is
organised, the registers, the
stack, the display. Section B
contains 40 routines, including
scroll-up, down, side-to-side
by pixel or by character, search
and replace, token swap, string
search. Rotate character, -invert
character - horizontally and
vertically. Line renumber -
including GOSUBs, GOTOs,
RUNSs, etc. Plus many more.
1983. 144 pages. 209 x 147mm.
Order As WK39N (40 M/C
Spectrum Routines)

Price £6.35NV
Spectrum Machine Language
for the Absolute Beginner
Edited by William Tang
If you are frustrated by the
limitations of BASIC and want to
write faster, more powerful,
space-saving programs, then
this is the book for you. Even
with no previous experience of
computer languages you will
be able to discover the ease
and power of the Spectrum'’s

40 BESY
4 AC!MECW ROUTINES
ZXSPECTRUM

TSRS T

own language. Each chapter
includes specific examples
which can be used on your

Spectrum, as well as a self-test

questionnaire. At the end of the
book this is all brought together
into an entire machine language
program - from design right
through to the complete listing
of an exciting, original arcade
game.

1983. 244 pages. 210 x 139mm.
Order As WK40T (Spectrum
Beginners M/C) Price £6.95NV

ZAP! POW! BOOM!

by Mark Ramshaw

This book contains listings for
the following thirty games for
the VIC20: Maze Man, Asteroids,
Swarm, Gunfight, Astro-Wars,
Scramble, Space Invaders,
Airplane, Marathon, Star Trek,
Wizard, Tail Gunner, 3-D Maze,
Brands Hatch, Lightning-Bolt,
Space Eggs, Xyloid, Adventure,
Gomoku, Lunar Lander, Missile
Command, Nightmare Castle,
One-Armed-Bandit, Draughts,
Dambuster, Breakout, Dogfight,
Night Raid, Tank Battle, Death
Star.

1983. 52 pages. 295 x 210mm.
Order As WK36P (Zap Pow
Boom) Price £7 95NV

LOAD AND GO
WITH YOUR
DRAGON

g COMPUTERS BAS

PLAY
&

Creative Graphics

onthe BBC Microcomputer

The VIC20 for Children
by Tony Nobie
This book is aimed at the
younger user, perhaps working
with their parents to explore
what computing is alt about.
it covers everything from switch-
ing on, through simple BASIC
programming to exciting games
and puzzles. it also provides
a new fun way of learning
arithmetic and other subjects.
1983. 154 pages. 190 x 260mm.
Order As WK37S (VIC20 for
Children) Price £7.30NV
Games BBC Computers Play
by Tim Hartnell, S. M. Gee,
Mike James
This book contains full program
listings for 41 games, including
Zombie Island, Singing and
Interplanetary Miner Blues,
Le Mans, Wall Street, Enchanted
Forest, and dozens more.
1983. 114 pages. 234 x 156mm.
Order As WK41U (Games BBC
Computers Play) Price £7.75NV
Load and Go With Your Dragon
by John Phipps and Trevor Toms
This book contains listings for
25 programs, and aiso sections
on debugging, hints and tips,
and graphics. All the programs
have been thoroughly tested,
and the authors undertake to
help anyone who cannot get
them to run.
1983. 128 pages. 209 x 144mm.
Order As WK42V (Load And Go)
Price £6.40NV

Creative Graphics on the BBC
Micro
by John Cownie
Starting with first principles
this book describes how to
exploit the excellent graphics
facilities provided by the BBC
micro. It proceeds to explore
more advanced routines,
explaining in detail the
individual procedures that go
to make up whole programs.
There are 36 listings that will
run on either the A or B Model
to produce a dazzling range of
pictures and patterns in full
colour, including animated
pictures, recursively-defined
curves, and rotating 3-D shapes.
Colour illustrations.
1983. 110 pages. 205 x 153mm.
Order As WK43W (BBC Creative
Graphics) Price £9.80NV
BASIC Exercises for the Atari
by J. P. Lamoitier
This is a practical and
entertaining way to learn
programming with Atari BASIC.
Through progressive examples
you will learn the fine points
of the language and learn how
to write your own programs.
It will enable you to use your
Atari to compute taxes, forecast
sales, calculate rate of growth,
find the average of a sequence
of measurements, caiculate
mean, variance, and standard
deviation, and play games. All
of the exercises will run on
400, 800 and 1200XL models.
1983. 252 pages. 228 x 177mm.
Order As WK44X (Atari BASIC
Price £11 80NV
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SAY IT WITH SATELLITES

continued from page 55

on the subject is if it were possible to obtain
samples from such acomet, and carry outan
analysis. Until recently this would have been
an astronomers pipe-dream, but with the
advent of satellites it has now become a reai
possibility.

The European Space Agency and British
Aerospace have designed a £34 million
contract for the Giotto space craft. This will
be Europe's first deep space probe, although
as such it may seem to be stretching the
label of ‘satellite’ a long way. It is due to be
launched during July 1985, and to intercept
the comet about eight months later. Giotto
will carry some of the most advanced
instrumentation available and pass closer to
the comet than either the Russian or Japan-
ese probes which are also to be sent in its
direction. It is hoped to carry out a chemi-
cal analysis of the comet and take colour
photographs of the nucleus and also take
measurements of surrounding magnetic
fields.

Finally, back to the Box

The Box referred to is, of course, our old
friend the TV. Developments in Direct Broad-
cast by Satellite, DBS, seems to be three
steps forward and two steps back, and it is
getting difficult to predict just when the
average ‘consumer’ may expect to enjoy the
delights of such a scheme. The background
technology involved was outlined in a pre-
vious article in this series, and the present
state of play appears to have the BBC and
IBA knocking the ball backwards and for-
wards between them. With such a wide
ranging system it is vital that common
standards of transmission are used, and this
is where one of the present problems lies.

The IBA have proposed a transmission
system called MAC (for multiplexed ana-
logue component), whilst the BBC are push-
ing an improved version of the commonly
used PAL method, known as Enhanced PAL.
There is actually a third contender which isa
hybrid digital/analogue system, but it
seems very likely that it will turn out to be an
‘also ran’, since it is only just at the early
stages of development and there is reckoned
to be insufficient time for it to-be brought up
to the same standard as the two main
systems in\the race. This is despite the
acknowledgement by the Part Committee,
the Government body who have the respon-
sibility for deciding these matters, that it is
an elegant and ingenious method. It could
well be that there is some professional
jealousy involved, since it appears highly
probably that the IBA's MAC system will be
the one recommended by the Committee
and eventually put into service.

The reasons for having several systems to
choose between is because although DBS
has many advantages over terrestrial broad-
casting, it is notall plain sailing, and as usual
there are some trade-offs to be considered.

E-PAL is attractive because it is com-

patible with existing decoders, all that would
be needed to receive pictures from a satellite
transmission is an antenna and a down-
converter. On the other hand, the MAC
system will require the use of a more
elaborate decoder which produces separate
RGB (red, green, blue), outputs to give a
better picture. Thus to receive these TV
transmissions, one will need a MAC-to-PAL
converter and an r.f. modulator to drive the
antenna input of a standard television.
Future sets would contain their own de-
coders, but this would make them more
expensive.

The third contender, mentioned above,
uses a digital encoding technique, very
similar to methods which have already
proved themselves in other satellite
systems. Only time will tell how this situation
will be resolved, but it looks as though it is
going to be a few years before it is possible to
watch the Muppets in half a dozen different
languages!

There are always new developments in
the application of electronics to the field of
satellites and in future these will be pub-
lished as an occasional “Space News" fea-
ture.

D'’XERS AUDIO
PROCESSORS

continued from page 47

In Use

Satisfactory results will probably be
obtained if the unit is fed from either a
loudspeaker socket or a headphone
output of the receiver. If fed from an
output intended for low impedance
headphones the unit may provide in-
adequate output for use with a loud-
speaker or high impedance head-
phones. This is not likely to happen in
practice, but if necessary R22 could be
replaced with a link wire to provide an
increase in gain.

The processor will drive any normal
type of headphones, but with some low
impedance types the output of the unit
may be excessive. This can be over-
come by adding a resistor of about 100
ohms in value in series with one of the
leads to JK2. An 8 ohm impedance
loudspeaker can be driven at good
volume, and higher impedance loud-
speakers are also suitable, but the
maximum output power decreases
roughly in proportion to any increase in
loudspeaker impedance. The use of a
speaker impedance of less than 8 ohms
is not recommended.

When the expander is not required
RV1 is set in a fully anticlockwise
direction. It is not advisable to always
use the expander section of the pro-
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cesor since it will be of little or no
benefit if the wanted signal is badly
affected by noise or interference, and
under these conditions the expander
may be unable to functionatall. ltis not
advisable to use the expander when
trying to receive a station which is
fading badly since the expansion will
simply make the fading worse.

If reception conditions are not very
poor and the expander is to be used,
RV1 is advanced in a clockwise direc-

tion to give the desired degree of
expansion (a roughly mid-point setting
should be satisfactory). VR2 is then
adjusted so that the wanted signal
readily operates the expander and is
reproduced at full volume, but during
pauses in the wanted signal the back-
ground noise or interference does not
and is consequently attenuated. After a
little experimentation there should be
no difficulty in setting these controls for
optimum results.
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HI-FI FOR SALE

TANDON 8" DSDD dual disk drives, slim line,
cased with p.s.u., £250 ono. May deliver (may
exchange for good micro, BBC etc.), 12" ex Juke
Box speakers, £2 each. 01-690 3131.

STEREO CASSETTE deck, Sharps RT480H, DoLBL
NR-Cr02 switched bias, separate record/playback
balance controls, twin VO meters, h/phone & mic
sockets, Ferrite heads, 1st classcondition, bargain
at £50. (098371) 2348.

SHURE V15 11l boxed cartridge, used one week,
with guarantee, £25. Maplin 150W amp, built, £10
and psu, £15 as page 228 Maplin catalogue. Tel.
Dave 051-426 5742.

COMPUTERS FOR SALE

VIC20 TALKING backgammon for computers with
Maplin Talkback and 8K expansion cassette £6.50
+ £1 p&p. Mr. Hoare, 10, Snell Hatch, West Green,
Crawley, SSX. Tel. 542823.

ATARI 825 + Atari word p.d., £350 ono. 825 4
months warranty left. All in perfect condition. Tel.
948-6654.

ACORN ATOM 12k ROM, 12k RAM, PSU, over £60
worth of books and cassettes. Absolutely perfect
condition. Worth over £300, great bargain, at £150.
Can answer anywhere. 0616812875.

VARIOUS FOR SALE

APPROXIMATELY 500 470k %W resistors, worth
about £10. Will sell for £1.50. Telephone Chris on
Darwen (0254) 771303 (evenings).

FOR SALE, Everyday Electronics Magazines, Vol-
umes 1 to 8 inclusive, in binders. Qffers. 24,
Greenhill Rise, Carlton, Nottingham. 0602-
611173.

OSCILLOSCOPE for sale, Gould Advance 0S245A.
Dual trace 10MHz with probes and accessories, as

LASSIFIED

If you would like to place an advertisement in
this section then here's your chance to tell
Maplin’s 140,000 customers what you want
to buy or sell, absolutely free of charge. We
will publish as many advertisements as we
have space for. To give everyone a fair share
of the limited space, we will print 30 words
free of charge. Thereafter the charge is 10p
per word.

Piease note that only private individuals will
be permitted to advertise. Commercial or
trade advertising is strictly prohibited in the
Maplin Magazine.

Please print all advertisements in bold
capital letters. Box numbers are available at
£1.50 each. Please send your advertisement
with any payment necessary to: Classifieds,
Maplin Mag, P.0. Box 3, Rayleigh, Essex SS6
8LR.

For the next issue your advertisement must
be in our hands by 6th July 1983.

new, £180. Reason? I'm getting out of electronics.
Phone Sheffield 396995.

DUAL BEAM oscilloscope for sale, working order,
but needs little attention, old model, size 21 x 14x 8
inches. Price £25 ono. Tel. 01-644 3833.
TRANSFORMERS, valves, three circuit diagrams,
sae. for further particulars H. Heather, 375,
Rayleigh Road, Thundesley, Benfleet SS7 35T.

MUSICAL FOR SALE

MATINEE ORGAN, superb instrument, profession-
ally built, updated and fully working, cabinet
modified to facilitate servicing, £445. Tel. Biggin
Hilt 73835 ono.

MAPLIN 4600 synthesiser for sale, with chrome
stand, built except wiring to joystick. Constructed

to high standard working but requires setting up,
no reason- “'e nffer refused. Tel. Smallfield, Surrey
3283.

MAPLIN 56008 for sale, just over half completed,
£350. Five circuit boards with some components
not mounted in yet included. Write to D. Blomfield,
57, Silver Street, Norwich NR3 4TT.

MAPLIN 5600S synth complete and working but
needs setting up. No time due to career commit-
ments, so no reasonable offer refused. Phone Mark
on Guyhirn (094 575) 360. \

MAPLIN 5600S synthesizer, fully buiit, sizzling
sounds, four oscillators, two VCAs, envelope,
transients, filters, noise, joystick, external i/PS,
footpedal etc. Ideal studio machine, £750. (0732)
863237 (Edenbridge).

MAPLIN "MODEL 55" Auto-Organ Rhythm Genera-
tor, built as discrete unit complete with 49 note
keyboard, can be heard working, needs finishing,
£100 ono. Ring 0438 61812 (Stevenage).
SPECTRUM Synthesiser in custom case with lid,
£275, FAL 100W power amplifier and speaker
cabinet, £75; Maplin Matinee organ in cabinet,
£575, all fully working and in new condition. Brian
Barnes, Cheltenham 21411, extension 212 (work).
5600S SYNTHESISER, only requires £50 of com-
ponents to complete. Al made PCBs working
although not set up. Further details, offers to Karl
Simpson, 5, Verbena Way, Worle, Weston Super

Mare.

ANTED
WANTED CHANNEL "F’ Videocart cartridges for
use with Fairchild video entertainment system. Tel.
Oxford 53483.
TRANSCENDENT DPX required, must be in good
condition, unfinished kits considered, £100. Tel.
Cliff, Southampton 582218.
HORIZON RADIO control equipment, T. Beckett,
The Poplars, Harringworth Road, Seaton, Oakham
LE15 9HZ. Morcott 876.
WANTING two used five oct. keyboard with con-
tacts, offer best price. A. K. Banerjee, Sebast
Kneipp G 4/3/10, A1020 Vienna/Austria/Europe.
WANTED: 4600 synthesiser patchboard. Tel. David
01-385 0182.
PHILIP TYPE EL3514/15 tape recorder, manual or
circuit, required. Box No 4.

FI RST BASE continued from page 49

Truth Table
A B [ D E F
0 0 1 1 [+] 1
0 1 1 0 1 0
1 [+] 0 1 1 [+]
1 1 0 0 1 0

Figure 10.
Two input NOR gate using four NAND gates.

NAND gate you can find the value of the
inputs to the third gate, C and D. Continuing
this process gives the input to the fourth
gate, E, and finally the output F. Repeating
this procedure for the other combinations of
logical inputs will give the rest of the Truth
Table.

Figure 11 shows another logic array using
NAND gates, but it is left to you to work out
the retevant Truth Table. You should obtain

Derive the Truth Table for this array
of NAND gates.

Pl

Figure 11. NAND gate array.
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that foran important logic gate which has not
been mentioned yet, and which can be
obtained in a single package, and the
solution will be given in the next article.

A Practical Solution

No doubt some of you are thinking that
this is a rather theoretical approach to the
problem, and would prefer a practical
solution which actually involves using chips.
This is the next stage in our progression
along the way.

Those who are unfamiliar with making up
circuits using these types of component may
welcome a few guide-lines. First and fore-
most you will need something on which you
can mount the integrated circuit package
and make connections to the various pins. It
is possible to solder fine wires directly to the
pins, but the chips are not going to last very
long this way and it is definitely not to be
recommended. The most suitable method s
to use one of specially made ‘breadboards’,
such as those shown on page 200 and 201 of
the Maplin catalogue. These may seem
rather expensive just for messing about with
a couple of chips, but if you intend studying
this aspect of the subject further then they
are avery good investment for the future. As
a practical exercise try making up the circuit
shown in figure 11; first copy out the diagram
and add the pin numbers, taken from the
illustration of the 7400 in figure 8. Next
make the connections between inputs and
outputs using fine wire, solid core bell wire of
0.6mm diameter isideal for this. Don't forget
the connections to +5V for Vcc and OV for
GND. The inputs A and B in the diagram can
be connected to +5V for logic 1, or OV for
logic 0; if you leave them ‘floating’, that is not

The series resistor is used to limit
the current through the LED

Figure 12. LED connection.

connected to either logic 1 or 0, the inputs of
these .devices will tend to float high, ie
assume a value of logic 1. To find out what
the logic level of the output F is for the
various combinations of input there are
several methods which may be used. If you
possess a simple voltmeter capable of
indicating around five volts or slightly more,
then use that, remembering that +5V
represents logic 1. Alternatively, a small
Light Emitting Diode, LED is very useful, and
these will be used in some of the later
circuits. To indicate a logic 1 when lit, the
LED should be connected to the output as
shown in figure 12; a value of 1k is given for
the resistor to limit the current taken to a
safe level. The LED may seem rather dim,
especially if viewed in bright light, but the
temptation to reduce the value of the resistor
to make the LED brighter should be avoided.
For the same reason, low voltage bulbs
should not be used as these take more
current than the chip can safely supply, and
you may find that you have cooked your
chips!

Next time we will have a look at further
combinational logic circuits and how they
are used in practical situations.

63




AMENDMENTS TO
CATALOGUE

Please amend your 1983 catalogue as
follows:

Page 25

The Aerial Rotator (XB54J) is not supplied
with cable. Use 4-core mains (XR48C).
Make no connections to terminal 2 of the
controller. The wire from terminal 3 of the
controller must be connected to terminals
2 and 3 at the rotator.

Page 66

The Snap-Together Plastic Boxes (YK48C,
YK49D, YK50E, YK51F) dimensions stated
are all internal.

Page 67

The foot-operated switch box (LHO9K) is no
longer supplied with any cut-outs, and the
aluminium cover does not have a hole
punched into it.

Page 74
Laminate Aluminium large (XY20W) size is
now 482 x 190mm (19 x 7%in).

Page 89

The sub-miniature single-ended electroly-
tic capacitor YY35Q is now only 35V work-
ing, not 40V as stated.

Page 91 .

The 4700uF 63V can-type electrolytic
(FF28F) max. ripple current should be 5A.
The 4700ufF 100V can-type electrolytic
(FF29G) max. ripple current should be 6.4A.
The 6800uF 40V can-type electrolytic
(FF30H) max. ripple current should be 6.8A.

The 10,000uF 25V can-type electrolytic
(FF31J) max. ripple current should be 7.2A.
The 10,000uF 63V can-type electrolytic
(FF32K) max. ripple current should be 8.4A.

Page 99

The picture of the 2m Rubber Duck (YG15R)
shows a UHF plug, but the item is supplied
with a BNC plug as stated in the text.

Page 104

The Atari 400 (AF36P and AF37S) sound
generators can only be ‘piped’ to a TV
speaker. There is no DIN socket available for
connection to an amplifier.

Page 122

BC44X (Computavoice) is a cassette, and
BC36P (Cave Hunter) and BC38R (Starship
Chameleon) are both cartridges.

Page 200

The Verowire contained inthe kit RK94C and
sold separately as HY17T is 30swg, not
38swg as stated.

Page 251

The door contact reed relay switch (YW46A)
is now a slightly smaller size. Flange
dimensions are 12mm dia. x 0.75mm thick,
and main body dimensions are 27.5mm x
8mm dia. This switch is no longer supplied
with fixing pins.

Page 257

The Sharp stylus STY117 is the same as our
stylus HR97F (Stylus Sanyo 2611), not
BKO8J as shown in our stylus guide.

Page 259

The High Quality Cassette Head Cleaner
(BK28F) is now being supplied with a tape
head cleaning stick and a 30cc bottle of tape
head and capstan cleaning fluid.

Page 269

QB65V is now supplied as a BC303/5, not a
BC302/5. The matched pair of transistors
QB64U are now supplied as one BC301/5
and one BC303/5.

Page 278

The pin-out shown for transistor case type
TO72g is incorrect. Drain and source are
reversed in the catalogue diagram. Shown
below is the correct pin-out. This affects the
FET 2N3823 (QR37S).

TO729

shield

Page 286

The IC 7415244 (QQ56L) pinout is shown
incorrectly. Pin 19 should be shown as
inverted.

Page 331

The 2732 EPROM (QQ08J) programming is
achieved by applying +25V to pin 20 and +5V
to pin 18, not pins 20 and 21 as stated.
Page 341

The mono headset (WF20W) is now ter-
minated in a mono %in jack plug, not a
3.5mm jack plug as stated.

Page 374

The utility knife (FYO2C) is shown incor-
rectly in the picture. This knife is NOT
retractable.

Page 384

The overall size of the sub-miniature mains
transformers (WBOOA, WB01B and WB02C)
is now 30 x 27 x 35mm, and fixing centres
are 46mm.
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Europe air mail £3.06
Outside Europe surface mail £1.90
Outside Europe air mail
(depending on distance)
£4.32/£5.76/£6.48
For surface mail anywhere in the world you
may send 10 International Reply Coupons.
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DID YOU MISS THESE ISSUES?

Copies of issue 4 are now sold out, but a reprint of the projects
from issue 4 is available and contains:

Telephone Exchange. A complete telephone exchange with up to 32 extensions on
2-wire lines. Ideal for the home, office, or small factory. Save £££'s on rental
charges. Full construction details for up to 16 lines in this book.

Remote Control for Amplifier. Adjust volume, balance, and tone whilst you sit back and
relax with our infra-red remote control. Designed for use with our 25W MOSFET
Amp, but can be fitted to most amplifiers.

Frequency Counter. This superb, easy-to-use, low-cost, 8-digit frequency counter with
superior specification covers the 10Hz to 600MHz band. Incorporates full push-
button control, electronic switching, and one input for the whole range.

Uitrasonic Intruder Detector. This easy-to-build ultrasonic transceiver covers upto 400
square feet; though more than one can be used for larger areas. The unit
automatically adjusts itself to transmit at the frequency where the transducers
give their maximum output. Up to three of these units may be connected to our
home security system.

Altthis for just 70p. Order As XAO4E (Maplin Project Book Volume 1 No4). Price 70pNV

Copies of issue 5 are still available for just 60p, and include
the following projects:

Modem. With this low-cost, high quality modem, transmission speeds of 300 baud are
obtainable over ordinary telephone lines. Send data to your friends anywhere in
Europe, or talk to our computer.

Inverter. Ideal for camping or caravanning, this inverter uses MOSFET transistors for the
ultimate in reliability. During emergency power cuts, use the inverter to keep
your central heating going.

ZX81 Sound Generator. Here's a really noisy project for micro-computer enthusiasts.
It plugs straight in to our ZX81 extension board and is really easy to make. Your ZX81
will have full BASIC control over three tone generators, with single address access.

Central Heating Controller. For our more experienced constructors, this project will give
your central heating system optimum performance and could save you a lot of
money this winter.

Panic Button. A useful add-on for our Home Security System that will give many of our
older citizens peace of mind. Issue five also included features on the Compact
Digital Disc, Interfacing Microprocessors, and choosing the right wires for projects,
and the last part of the Starting Point series, along with Basically Basic, Say it with
Satellites, and Working with Op-Amps.

All this for just 60p. Order As XAO5F (Maplin Magazine Volume 2 Issue 5). Price 60pNV

Copies of issue 6 are still available for just 70p, and include the
following projects:

Bridging Module. This will turn two of our 75W amps into one 400W amp, and also gives
you loudspeaker protection.

Four Simple Circuits. These easy-to-build circuits are a portable stereo amplifier, a
sinewave generator, a headphone enhancer, and a stylus organ.

Moisture Meter. This low cost project allows you to check walls and floors for damp. It
could save you thousands in costly house repairs.

Scratch Filter. Something to make all those scratched old records playable again.

VIC 20 and ZX81 Talkbacks. Allow your microcomputer the freedom of speech, and
make games much more reatlistic. This could be just what your micro has
always wanted.

ZX81 TV Sound and Normal/Inverse Video. Your ZX81 can now give you sound directly
on to your TV set, and gives an optional video reversing switch, too!

Issue six also included features on the Sord M5 computer, Allophone Speech Synthesis,
getting the best out of your oscilloscope, and the first part of a new beginners’ series,
First Base. Working With Op-Amps, Say It With Satellites, and the final part of the
Basically Basic series were also in this issue.

Alt this for just 70p. Order As XAO6G (Maplin Magazine Volume 2 No 6). Price 70pNV




COLOUR
GUIDE

TO HOME
COMPUTER
HARDWARE &
SOFTWARE

This superb new edition of the
Mapsoft catalogue is now available from
all good computer retailers price 85p.
Full details are given in the catalogue
of all the best and newest software

for the Atari, Commodore 64, Dragon

32, Sinclair Spectrum and VIC20 and In case of difficulty send £1 to the
includes descriptions and colour address below and we will include the
pictures of lots of hardware as well. address of your nearest retailer with
Don't delay — get a copy now. It’s fun your copy of the catalogue. All products
to read and is an invaluable guide to shown in the catalogue are available from

what’s available. " BAJA BUGGIES r, ——— your local dealer.
=7 € .

- . "//'
P

MAPSOFT LIMITED

Unit ‘A’, Oak Road South, Benfleet, Essex SS7 2BB.

Trade callers only to this address.

FULL DESCRIPTIONS OF OVER 600 DIFFERENT TITLES OF SOFTWARE




