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Apollo L. Its sound quality is as outstanding as its looks. (And makes the price sound ridiculous.)

Three waveband radio and cassette
recorder (battery/mains).

BIG SET QUALITY

Big set sound quality from a portable radio/
cassette recorder?

That’s the remarkable achievement of the Apollo
I. It really does have the rich tonal quality you'd
only expect in an expensive home unit. On radio or
cassette, reproduction is crystal clear even at full
volume and over the whole of the tone range. The
band change switch gives you the choice of FM,
Medium or long wave and a big tuning control
provides you with sensitive station tuning, helped
by very clear and legible dial markings.

BIG FUNCTION RANGE

Remarkable, too, is the Apollo I's range of
functions. In addition to the three band radio and
cassette playing capability, it lets you record
direct from the radio, record through the built-in
condenser microphone, record through an
external microphone (not included), and play
yourself to sleep with taped music that switches
off automatically,

£

£19.95

" EXTRA ‘EXTRAS’

Apollo | has many features you’d hardly expect if it
was twice the price. For example: automatic
volume control on the built-in microphone, ear-
phone monitoring of recordings, battery or mains
operation, provision for remote control, etc.

SENSATIONAL VALUE

Most remarkable thing about Apollo I, though, has
to be its price. Any multi-function set would be
extremely good value for this kind of money. But
the Apollo, with so many ‘extras’ and such superb
quality reproduction, is an absolute bargain.
Guaranteed for 12 months,

®Exceptional sound quality @Battery/
mains operation @Sensitive tuning
®Push button recorder ®Built-in
microphone @Tone control @®@Auto
recording level control ®@Auto stop
@®Sleep function switch @Earphone
®Sockets for external microphone and
remote control.

DATA
Output 2W (max), Power consumption 8W, Speaker 4in, 4ohm,
Dimensions 11%in x 8in x 3%in (approx), Weight 5Ib.

B Credit card holders may telephone (0536) 522024 24 hours a
day stating card number for immediate attention.
Northants. NN16 8SY.

M ITM Tel. (0536) 522024

To Mitrad, 68-70 High Street, Kettering, Northants.

Please send me_ Apolio I radio/cassette recorder at
I £19.95 plus £2.95 p & p (£22.90)

Total value of my order £
I enclose cheque/PO made payable to Mitrad. Or deblt my

I
I
I
I
==
I
I
I

68-70 High Street, Kettering,

I Access/Barclaycard No

I Signature
I Name
Address

(BLOCK LETTERS PLEASE)

4VH VH VHVH VH VH VHVH VH yA Allow lﬂ) to 28 days for delivery. Full refund if not complelel.vl
satisfied. Registered in England No 2554356 Code: ooa/MM_J
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sets, hardware sets, etc. See our free catalogue for full details and prices.
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It's a new kind of musical
instrument. A computer controlled
synthesiser that helps you create,
play and arrange compositions that
normally take years of musical
training.

A melody, played, or picked
out slowly on the keyboard is
recorded In a solid state memory.
The length and tempo of keystrokes
is captured, or you simply resetthe
entire timing using the unique ‘one
key play’ facility. Then autoplay the
tune with one of five instrument
sounds and to one of ten rhythm
backings or make subtle changes
during playback to the melody
sound and the percussion pattern.

Evenif you have never played
an instrument before, you can move
to a level of musical ability that you
never thought possible.

Digital recording and control

The breakthrough that makes
It possible is the development of a
dedicated VLSI. This Very Large
Scale Integrated circuit contains the
digital melody sound synthesiser,
rhythm generator and note
sequencing memory. As many asa
hundred individual notes can be
stored, even when the unit is
switched off. Record the notes of
your music, in real time, or one ata
time. If you make a mistake, the
delete key lets you edit quickly,
using the numerical LCD display
reference. On replay, the timing is
simply altered to strict tempo or tap
out the notes, one at atime, for live
performance. Octave Shift lets you
move pitch up or down and the
Tempo control lets you speed the
music up or slow it down. Nothing
could be easier. The day of the one
fingered musician has arrived!

-_ - » .
t i i

Create new sounds

The five preset voices for the
keyboard, range from percussive
plano and guitar to the gliding tones
of a fantasy, flute or violin. And in
case you find that not enough, you
can create your own instrumental
sound in the ADSR mode. This gives
you direct control over the digital
synthesiser enabling the Attack,
Decay, Sustain and Release
characteristics, as well as vibrato
and tremolo intensities to be
programmed directly by entering an
eight digit number. Over eighty
million permutations are available.
The possibilities of new sounds are
only limited by your imagination.

Auto rhythm

A percussion combo, to
complement your melody, is
generated by the VLSI. There are
ten rhythm patterns under your
control. From a strict march to the
nuances of a beguine. You can even
change patterns mid music, creating
a unique accompanying rhythm for
your melody. And because the
entire synthesiser is locked to the
overall Tempo control, when you
step this up or down, your recorded
melody and the rhythm stay in time.
Within a matter of minutes you can
produce exciting arrangements to
suit the mood of your music.

A personal recording studio
Playback through the built in
speaker or take a lead from the
output jack to a stereo system and
you get aricher, fuller sound. Or
connect it to a tape recorder, and
mix in the sound of a microphone.
Play along with gour digita__F
composition and produce jingles,
demos or simply realise your

e - B
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undiscovered musical talents.

Createonit, learnonit, even
do maths on it. Anywhere. The VL-
Tone heralds a new era in personal
music.

Try it for yourself

. The most remarkable feature
of this breakthrough productisit's
£35.95 price, which includes a
complete manual, soft vinyl cover
and a Song book full of easy-to play
melodies. The VL-Tone is manufact-
ured by Casio, a world innovator in
digital musical and number
crunching products. Each unit is
backed by their warranty, and also
Turnkey's own guarantee of
satisfaction; if within two weeks you
are not completely delighted with
what the VL-Tone can do, returnitto
us for a prompt and courteous refund.

To order a VL-Tone, send a
cheque or money order for £35.95,
(which includes VAT, postand
packing) or call us with your Visa or
Access credit card number.
Discover the sound of the

future, by putting a microchip
orchestra in your pocket. You can
own the most amazing personal
music instrument ever made. Order
a VL-Tone at no obligation today, and
awaken the creative music inside you.

8 East Barnet Road, New Barnet,
Herts. EN4 8RW.

Telephone 01-440 QZZI.E ﬂ
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- Become an instant musician
with this revolutionary new product
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t is always exciting for a

magazine such as ourselves

to produce a new project with
an established electronics com-
pany. In this way, E&MM can
provide designs that utilise the
latest technology that normally
would only be implemented in
commercial products.

This should be of great benefit
to our readers and our main
project this month is the result of
such a venture with Texas Instru-
ments Limited at Bedford.

The ‘Wordmaker’ has so many
applications that | shall await with
great interest the suggestions and
ideas that come from our readers.
In the home, monitoring of infor-
mation via hidden speakers in
rooms — as well as talking
games; in the car, warnings can

CLERONICS
GhusSIC.MAKER

Enter the Age of Talking Computers!

by Mike Beecher, Editor
Electronics & Music Maker.

be heard without taking your eyes
off the road; in the studio and
workshop, electronic control data
can be vocally transmitted; and in
the factory or office, messages

can be announced.

The electro-musician looking
for new sounds to compose with
will have plenty of fun ‘mis-using’
word addresses to create original
vocal textures at different speeds.

in these early days of the
magazine's growth, we are always
looking. for areas in electronics,
computing and in particular,
electro-music that would be of
direct interest to our readers.

Our reviews, for instance, aim
to provide the design engineer as
well as the musician with new
specifications and applications of
electronic musical instruments
— whether player or computer
orientated — and the Fairlight
CMI should inform you of the
state-of-art system at present.
There are plenty of developments

taking place along the lines of the
‘Fairlight and we shall be looking
at these in due course.

Another new feature this
month is the review of an elec-
tronic music lecture and we invite
readers who attend an informa-
tive lecture or concert to submit
their own summary of the event
(along with some photos).

Finally, on a general note,
E&MM is now reaching many
parts of the world and | must
personally give my thanks for the
tremendous encouragement and
enthusiasm from our readers and
from many companies in the
electronics and music industries.

”

Like

PP,

Dear Sir,
May | first congratuiate you on the launch of
your new magazine Electronics & Music
Maker which fills a long feit need for people
like myself who are electronic hobbyists
with a strong interest in musical instru-
ments.
A colleague and myself have both started
building electronic organs and have com-
pleted all the cabinet work and mechani-
cal construction including two 48-note key-
boards with contacts.
We have also already made power supplies
and amplifiers, but have left all the rest of
the electronic circuitry untillast because of
the rapid advance in technology, and have
been at a loss for a choice of suitable ICs.
Now, in the first issues of your new magaz-
ine is the answer to all our problems, with
the publication of details of this fantastic
circuit.
What | wish to know is when the kits
become available, will it be possible for us
to purchase parts of the kit separately?
For instance: the main circuit board with all
components and any other sub-assemblies
which | may consider necessary for the
completion of my organ.
A. W. Button
Corby, Northants

We have many enquiries each month
regarding the Matinée Organ. The follow-
ing information should be of assistance.
The full kit will be available from Maplin
Electronic Supplies, as described in their
advertisements, when the complete con-
structional details for the electronics have
been published (expected to be in June).
Kit ‘packs’ will not be available separately,
but of course all parts can be bought as
individual items. Purchasing the full kit
(with or without cabinet) will save a con-
siderable amount of money.

E&MM  JUNE 1981

If you are a beginner in electronics con-
struction we suggest you wait until the last
article before commencing the project. You
will then have a better understanding of
what is entailed and can ensure you can
tackle all the stages before you start — but
we hope that the project is presented so
that anyone with some knowledge of solder-
ing can build it.

E&MM’s demo cassette No. 1 provides
examples of sounds from the prototype
version. Two ‘full spec’ models are now
being completed with improved roll-top
cabinet and will be shown at the Southend
and Hammersmith Maplin shops in due
course. A complete demonstration cassette
of the Matinée will also be produced.

Dear Editor,

Congratulations ofn the first two issues of
your splendid new magazine — it's just the
thing we have all been waiting for.
Congratulations also for the most brilliant
concept of a demonstration cassette to go
with the reviews ahd articles in the
magazine. This is a major breakthrough
and quite unique in my experience — keep
it up.

Brickbats and a hearty black mark for your

first issue special offers. The BBC record
was, of course, magnificent. BUT the nasty
Korean-made Pliers and Side-Cutters
(worth over £8.00") You should really be
ashamed of such a con. Try as | might |
cannot get my Side-Cutters to cut anything!
Perhaps there is a mistake and | was sent a
dud pair. | hope so — for the sake of all
your fans.
B. Saunders
BBC Producer, Berkshire
A new set of Pliers and Cutters is on its way
to you. Several thousand sets have been
sold without faults.

Send to: Reader’s Letters, Electronics & Music Maker
282 London Road, Westcliff-on-Sea, Essex SSO 7JG.

Dear Editor,

| eagerly awaited your new magazine (in
March) and was delighted when it arrived.
Many thanks but please don’t iet computer
topics take over! There are quite enough of
these in other magazines.
One smali point, reference April edition,
page 11 Figure 2, you do not list the
transistor types — only ICs. What are they
please? K. A. Mason
Bedford

Spectrum Synthesiser: TR3 is a 2N3819,
TR4 is a BC182L, TR5 is a BC212L.

Dear Sir,

| was very interested in two of the items
presented in your article about the Frank-
furt ‘Musik Messe' (April issue).
Could you possibly forward to me an
address where | might possibly obtain
further details about the electronic drum
kit — the SDSV from Dave Simmons.
| would also be very grateful if you could
provide me with information as to how |
might get further details about the DHM
89B2 stereo audio computer,
E. A. Reader
Bedworth, Warwickshire

The Dave Simmons drum kits come from
Musicaid, 176 Hatfield Road, St Albans,
Herts AL1 4JG, England.

The DHM 89B2 will shortly be reviewed by
E&MM and information is available from
Publison Audio Professional, 5,7,11 rue
Crespin du Gast- 75011, Paris.

Dear Sir,

Have a heart!

Your magazine is good, too good; my

boyfriend isn't big enough for the two of us

and | am the one that’s had to leave town.

Yours rejected Julia Deans
Middlesbrough, Cleveland

Dear Sir
| enjoy your magazine very much, especial-
ly the section on computing and particu-
larly Peter Kershaw's series ‘Using Micro-
processors’ which | rate as the best written
and most informative material on the
subject | have read anywhere.
It is a great pity, however, that Keith
Manison’s article ‘Programming Micro-
computers’, in the April issue, was muti-
lated to the extent of becoming unintel-
ligable. | got into difficulties on the second
page and became thoroughly confused on
the fourth page. | then realised that large
chunks of text had been transposed and,
with the aid of some experience in com-
puting though not with microprocessors, |
got it sorted out and inserted GOTO's at four
points to get things in the right order.
There must be many beginners amongst
your readers who have been bemused
rather than instructed by this otherwise
excellent article. H. P. Evans
South Benfleet, Essex

The error occurred between type proofing
and pagenation, and was therefore an
unfortunate transposition of two sections
that every publisher, including ourselves,
tries to avoid.
Dear Mike,
We're still here working on the new album at
Conny Plank’s Studio, everything is going
very well. Brain damage has escalated to
the point where it exactly balances with the
creative output. We've used the E&MM
Syntom on the LP although I'm not so sure
you'll pick it out from the rest of the
percussion! Thank you for the great piece in
the magazine, it was very well done. | wish
both you and the magazine all the best
wishes for the future.
Warren Cann, Ultravox
Neunkirchen, K&in, Germany
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ELECTRONICS

by Raj Gunawardana, Texas Instruments Ltd.

DESTROY

THE TEMPERATURE IS
SIXTY EIGHT DEGREES

TEST THREE

HUNDRED
OHMS

WARNING INTRUDER ON MONDAY

SHUFFLE

CHECK AND INITIALISE
MICRO COMPUTER

* E&MM brings you the first major Solid State EomE oW -4 a o
Speech project for under £100! p— - R
. i - CPUCLK 4 25 CTL |
* Promises to have a dramatic impact on w
state-of-the-art electronics — now, and for e o 5[ e
generations to come B E : oy
* Complete talking library of over 200 words with = E o] ens
further expansion space - [
* Easy interfacing to a microcomputer through B .1
a few llneS Of BASIC Vss 14 15 10
* PItCh Control has exciting electronic music Figure 1. TMS 5100 pin details.
applications
For some ten years Texas | tory announcements, and ac- INSTRUCTION CTL PINS TOGGLES OF
Instrulments have been develop- | c0uantlancy. h - : NAME 8 4 2 1 PDC REQUIRED
i id stat h technol is month we shall presen
wi%hs%e Sr:sﬁlfpti(;i s:ececnhogagr): the cgmp?ete \t;vuilding pproject il OB — 1= B2
now be produced which faithfully | which can be purchased as a kit Lo DRReS N 2
preserves the character of the | and explain how to interface the READ and BRANCH 1 1 0 X 1
spoken voice including intona- | ' WORDMAKER board to a micro- SPEAK 1 0 1 X 1
tion, accent, dialect, and pitch. | computer. Possible interface TEST BUSY 1 1 1 X 3
Linked to a microcomputer, | circuits are included and BASIC READ BIT 1 0 0 X 1
words can be strung together to | programs are also given. It has OUTPUT 0 1 o0 X 3
already been fully tested on the -

make complete phrases and sen-
tences so that voice communi-
cation between ‘computer and
human becomes possible.

The uses of this project are far-
reaching and will be of benefit to
almost anyone who uses it. The
carefully selected word library
has many applications in the
home and industry, for telephone,
burglar alarms, conversations,

messages, games, electronic
terms, studio control, speaking
clock, temperature indication,

calendar, business coding, fac-
6

Sharp MZ-80K and Tangerine sys-
tems. Further details are provided
later for other popular micros and
we shall be following this article
-with additional information on the
processes of speech synthesis
employed, and readers’ ideas for
interfacing and use will be
welcomed.

The E&MM WORDMAKER
'Speech Synthesiser is based on
the Texas Instruments Voice Syn-

thesis Processor (VSP). This card |

can be interfaced to any com-

X — DON'T CARE

Table 1. The TMS 5100 VSP Command Summary.

puter system or used as an inde-
pendent unit. The card comprises
the Texas TMS 5100 Voice Syn-
thesis Processor, a memory bank
containing the vocabulary and an
on-board amplifier.

The synthesis method used is
called Linear Predictive Coding
(LPC). This is a technique de-
veloped by Texas which mini-

! mises the amount of storage

needed for each word. Human
speech, like most communica-
tion signals, contains a large
proportion of redundant informa-
tion. LPC involves looking at the
complete word as a binary data
string and removing any redun-
dant data. The coding is then
tested to check that the word is
spoken satisfactorily. The TMS

1’5100 contains a 10-pole digital

JUNE 1981 E&MM
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ATTACK

SWITCH
CONTROL
TO ZERO

ITIS NOW
SEVEN
O CLOCK

NC — NO INTERNAL CONNECTION

IC — INTERNAL CONNECTION

CS — CHIP SELECT

CTL (1,2,4,8) — CONTROL LINE
(1,2,4,8)

PDC — PROCESSOR DATA CLOCK

ADD (1,2,4,8) — ADDRESS/DATA
(LINE) TO ROM

1 (0,1) — CONTROL LINES TO ROM

CPU CLK — CONTROLLER
SYNCHRONISAT{ON (320kHz)
CLOCK

ROM CLK — 5100 O/P TO V/S ROM
(160kHz)

SP (1,2) — DIFFERENTIAL AUDIO
OUTPUT

filter which synthesises the voice;
the filter is controlled by the LPC
data. For each word sample, the
length of the data string written to
the TMS 5100 may vary from 4
to 49 bits. The device, therefore,
requires quite a high level of '
‘intelligence’.

The Heart of the
System —
TMS 5100

The TMS 5100 has five con- |
trol lines. The command is set up |
on the CTL lines and executed by
toggling the command clock line,
PDC.

Table 1 shows the complete
list of commands and Figure 1
gives the pin configuration of the
IC.

Load Address Command: This |
command causes the VSP to i

E&MM  JUNE 1981
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£AMM Wordmaker

any one frame varies from 4 to 49, |
depending on the data. The
timing of 1/0 pulses for a maxi-
mum length of 49 bits, is shown in ]
Figure 2. Details of the data struc-
ture will be discussed in a future
article.
Test Busy: This command permits
the controller to access the TALK
STATUS LATCH of the VSP. In
operation the command is first
set up on CTL lines and the PDC
line toggled once. A subsequent |
| toggle of the PDC line enables the
Talk Status to be output to CTL1
line. The Talk Status will be high
during the execution of speech
generation and will be set low on |
an END OF PHRASE code being'
encountered. A third toggle of the
PDC line is required to return the |
VSP to a state of accepting new |

accept a subsequent nibble (4-
bits) of data setupon CTLlines as
a speech address segment which
is transferred to voice synthesis
(V/S) ROM address registers.
Read and Branch: This instructs
the VSP to set up appropriate
control signals to the V/S ROM,
causing it to update its address
registers with the contents of the
currently addressed pair of bytes.
Speak: On receiving this com-
mand, the VSP takes over the
contro! of the V/S ROM and
generates pulses on its |/0 line to
fetch bit serial data from ROM
and commences speech. Pulses |
onthe I/0line occurin bursts ofa
frame interval of twenty-five milli-
seconds. The number of pulsesin |

1o
{DATA READ FROM
MEMORY)

‘-—-—I EN:a’cv—.‘l L l'-———mr.u ———: :._.m__..l
| | ) t

1
—— REPEAT

]
enercy) | * %

i
___.'525'__l

—ed 12500 le—
1

T
L}
VALID DATA
REQUIRED |
I

® Al tming figures are based on a CPU CLK setting of 640 kH:

Figure 2. 10 Pulse and data input to TMS 5100 in Talk mode. I

WORDMAKER VSP card.

commands.
Read Bit: This command causes
the VSP to generate a single pulse
on the 170 line and thus read a
single bit of data. Each data bit
read isinput viathe ADD8linetoa
4-bit shift register in the VSP.
Hence four consecutive read
operations are required to com-
pletely update the shift register
contents.
Qutput: On receiving this com-
mand the VSP is initialised into
outputting its buffer contents on
to the CTL lines. A second PDC
toggle enables the CTL output
buffers and a third is required to
return the VSP to the command
mode. The output command
coupled with Read Bit thus aliows
the controller to access auxilliary
data stored in the V/S ROM.
Reset: This command is used to
establish known initial conditions
in the internal circuitry of the VSP,
in readiness for a following
sequence of commands. Since
the CTL lines convey data as well
as commands to the VSP, when
previous conditions are not
known, it is_ possible that a
command can be conveyed as
data. Hence, it is necessary to
toggle PDC at least three times,
whilst maintaining the Reset com-
mand on CTL lines, to ensure
correct synchronisation of sub-
sequent commands. Reset can
be used inthe middle of speech to
stop VSP execution.

In the circuit design discussed
in this article only the Reset, Test
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Busy and Speak commands are:
used.

Interfacing the
VSP Design

Considerations

The following requirements
have been considered in inter-
facing the TMS 5100 to a micro-
computer to operate as a speech
peripheral:

(1) SPEECH DATA MEMORY
should have means of serial
data output and an auto-
incrementing address regis-

ter for sequential data
access.
(2) SPEECH DATA . ADDRESS

should be pre-setable from

the host processor to define

current enunciation required.

THE CONTROL INTERFACE

should be consistent with

device specifications (of TMS

5100).

ALL SIGNAL LEVELS to and'

from the controller should be

TTL compatible.

As far as speech data memory

is concerned, two approaches

can be made in implementation:

(1) Speech data can be stored
externally to the processor in
non-volatile memory for
stand alone operation.

(2) Speech data can be supplied
from within the processor
with synchronisation to suit
the TMS 5100 timing (see
Figure 2). ‘
The circuit discussed in this

article takes the first approach, to

achieve stand alone operation.

Figure 3 shows howthe VSP could

be interfaced toa microcomputer

by implementing a direct data
path between the address coun-
ter and the controller, instead of
via the TMS 5100 CTL lines. This
feature avoids the neeed to de-

code various commands (e.g.

Load Address), to maintain a

record of command sequences

and to build up the contents of the

address registers, one nibble at a

time.

Speech data memory can, in
theory, either be non-volatile or
Random Access Memory (RAM).
If memory comprises RAM, it
would be possible to ‘overlay’
speech code read out from a slow
bulk storage peripheral such as
floppy disc or cassette tape. The
circuit discussed in this article,
however, uses a choice of EPROM
types for speech data storage.

3)

4

Practical
Implementation

Figure 4 shows a practical
circuit designed in accordance
with the architecture discussed.

E&MM  JUNE 1981

The circuit is designed to be
driven from a byte oriented bus
and requires a number of control
bits to clock data and to monitor
VSP busy conditions. Once com-
manded to TALK, the circuit wili
operate independently of the pro-
cessor to generate a single utter-
ance. Concatenation of such
utterances has to be carried out
by the host processor.

The Control Interface

The control interface com-
prises four lines named CO, C1,
CCLK and BUSY. CO and C1 are
used to set up three commands
on CTL2, CTL4 and CTL8 lines, as
shown in Table 2. Transistors TR1,

COMMAND Cco C1

RESET 1 1

TALK 0 1

TEST BUSY 0 0

INVALID 1 0
Table 2.

TR2 and TR3 are used to convert
TTL levels to drive voltages suited
to the TMS 5100. CCLK is used to
clock commands set up on CO
and C1 lines intothe VSP. The VSP
clock line, PDC, has to change
synchronously with the VSP ROM
clock line. This is achieved by the
use of IC2b as a synchroniser.
The CCLK line should therefore
be held high for a minimum
duration of 6.25 micro-seconds to
guarantee that acommand would
be accepted by the VSP.

The busy line can be used in
one of two ways to monitor the
end of an utterance. During
speech and when the CTL1 line is
‘in a disabled state, the BUSY line
will be low, producing a high level
only when CTL1 is enabled and
subsequent to encountering an
END OF PHRASE code. Hence, the
host processor can be made to
monitor the BUSY line untita high
level is detected. Alternatively,
more efficient use  of the host
processor can be achieved by
using the positive-going edge of
the BUSY signal to generate an
interrupt.

Speech Address Buffer/Counter

The address counter com-
prises four 74LS193 ICs which
are 4-bit binary counters with
parallel loading capability (IC4-
IC7). The starting address is
loaded from the data input lines
DO-D7, in two stages. Applying a
low logic level to LDA1 causes the
less significant byte of the coun-
ter (IC6 & IC7) to be loaded with
data set-up on input lines DO-D7.
Applying a low logic level to LDAO
loads the more significant byte of
the counter.

Byte address incrementing
pulses are derived from IC8
which is programmed as a
module 8 counter. IC3b is clocked

CONTROL

MICRO-COMPUTER

CONTROL
INTERFACE

vsP

]

DATA

ADDE

O

LDA

SPEECH DATA
MEMORY

MULTI-
PLEXER

ADDRESS
BUFFER/ s
COUNTER ADDRESS

t INCREMENT

Figure 3. VSP interface.

LINKS USED IC NO.
LK 2 12
‘LK 6 13
LK 7 14
LK9 15
16
17
18
19

SPEECH ADDRESS MAP

0-7FF (0-2047)*

800-FFF (2048-4095)
2000-27FF (8192-10239)
2800-2FFF (10240-12287)
1000-17FF (4096-6143)
1800-1FFF (6144-8191)
3000-37FF (12288-14335)
3800-3FFF (14336-16383)

*Decimal Values

Table 3. Speech memory address mapping for TMS 2516.

LINKS USED IC NO.
12
LK 1 13
LK 6 14
LK 8 15
LK 10 16
17
18
19

SPEECH ADDRESS MAP

O-FFF (0-4095)*
1000-1FFF (4096-8191)
2000-2FFF (8192-12287)
3000-3FFF (12288-16383)
4000-4FFF (16384-20479)
5000-5FFF (20480-24575)
6000-6FFF (24576-28671)
7000-7FFF (28672-32767)

*Decimal Values

Table 4. Speech memory address mapping for TMS 2532.

LINKS USED  IC NO.
LK 1 12
LK 4 13
LK 9. 14
LK 11 15
16
17
18
19

SPEECH ADDRESS MAP

0-1FFF (0:8191)*
8000-9FFF (23768-40959)
2000-3FFF (8192-16383)
AQOO-BFFF (40960149151)
4000-5FFF (16384-24575)
CO0O0-DFFF (49152-57343)
6000-7FFF (24576-32767)
EOOO-FFFF (57344-65535)

*Decimal Values

Table 5. Speech memory mapping for TMS 2564.
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Figure 4. WORDMAKER complete circuit diagram.
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with pulses generated by VSP on
I/0 line. [C3b is used to invertthe
1/0 line and as a buffer to provide.
greater fan-out capability. This
results in IC8 incrementing its
contents on the negative edge of.
the [/0 pulse and consequently
keeping track of bit-count, at a*
byte level, for accessing bit serial:
speech data. At the commence- — R42
ment of speech, speech data isi
output starting with least signi-
ficant bit of the first speech data
byte. Hence, IC8 is cleared every
time a new address byte is loaded
into the less significant byte of the
address counter. The 16-bit - R26
address counter permits a maxi- : : R27A
mum speech memory capacity of
64K bytes. The total capacity of
the memory can be expanded by
using extra counter stages, if
required. A 64K byte memory will
store approximately 600 spoken
words. L —

Speech Data Memory 5 ®
In the circuit shown speech
data can be stored in TMS 2516
(16K-bit), TMS 2532 (32K-bit) or '
TMS 2564 (64K-bit) EPROMSs, by R22
wiring an appropriate set of links. || RIs
Tables 3, 4 and 5 show the links Fir
required for each EPROM type
and the resulting memory maps.
Serial data is derived by the
use of a 74LS151, an eight-to-one [)
line multiplexer. IC10 data input 2
is fed from the data output of
EPROMs. The select input of IC10
is obtained from IC8 which main- ®
tains a module-8 count which is
incremented once, when a single
data bit is accessed by the VSP. () Ras
The output of the multiplexer is
conveyed through 1C2a which is
used as a single-bit ‘shift-register’
clocked by 1/0 pulse. The pur-
pose of IC2a is to synchronise
serial speech data such that data ~ [ ®
requested by a particular 1/0
pulse (see Figure 2) is stored
unchanged despite the bit count
and the memory address chang-
ing as a result of address incre-
mentation. ® i
— R14 -
Audio Signal Conditioning — R2 1,2
ICll, a quad-operational ;
amplifier is used to condition the
differential audio output of the
VSP (SP1 and SP2) into a form -
suitable for driving a general I I
purpose 8-ohm speaker. IClla S o = Ri5
converts the differential push- &
pull output current into a single-
ended voltage output. This signal
is then low pass filtered by the
active filter comprising IC11b to.
get rid of any harmonic distortion,
generated by the 8KHz sampled
output from the D to A converter.
The third-stage of the op-amp
is used along with transistors
TR6-9, to provide power amplifi-
cation. The amplifieris capable of
producing up to 4.5 Watts of audio
power into an 8 Ohm speaker. At

——— R40
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PERSONAL SERVICE FROM
SHARP S BIG DEALER

SHARP MZ80K 24k £389+VAT
SHARP MZ80K 48k £439+VAT

COMING SOON!

4MHz SUPER CPU — LIGHT PEN — RTTY
TRANSMIT/RECEIVE PEN

Write for full details and our latest newsletters

KNIGHTS COMPUTERS

108 ROSEMOUNT PLACE, ABERDEEN
TEL.: 0224 630526

High quality colour television receiver
NEW INFRA-RED FULL FEATURE REMOTE CONTROL TELETEXT

* Pin diode tuner

* Glass epoxy printed
circuit panels

* Full technical
construction manual

% Hi-Bri tube

* Eleven integrated circuits

* Ready built and aligned
IF module saw type

THE ULTIMATE in large
screen 22" and 26"
television receiver kits.
Deluxe full spec.
Teletext, 7 channel +
VCR. Also video and
audio in/out.

6 models in the 500
range.

Buy as you build. All
Forgestone Kits are for
the constructor of today,
sections of the Kit are
available separately.
Please send stamp for
further details of these
quality products.

Telephone or Mail Orders
accepted on
Access/Barclaycard

~ Kits which have PROVED themselves!
Forgestone 500 teLetext

1

High quality components

Modern cabinets

All solid state

Fully isolated and

protected power supply

Diode split L.O.PT.

Low consumption

* Also ideal as a FULLY
isolated COLOUR MONITOR
for Home Computer Systems.
R.G.B. or PAL Encoded Video
Inputs, with remote switching.

* % % %

* %

forgestone
colour developments

limited

Ketteringham, Wymondham,
Norfolk NR18 SRY

Telephone: Norwich (0603) 810453

12

Some day ail
power amps wAill
be made this way

THE POWERFET AMPLIFIER

IT GROWS!

We sell electronic components
t00......... at unbeatable prices
send SAE for lists.

e

PFA 80
(100W plus into 8Q)

‘Elegant Simplicity

Advances in high technology should make life simpler. A
cluttered power amplifier board may well perform superbly,
but its busy elaboration is an indication that its design is
pushing the limit of its component technology.

There are now many first class bipolar power amps on the
market. All of them are complex and consequently expensive.
Any additional improvements in the areas where they are
weak {e.g. H.F. distortion) can only be obtained with yet further
complexity and cost.

Onlv a new technology can provide the sort of “quantum
jump’ in component performance necessary to reduce the
clutter on the board. reduce the cost and make the highest fi
once more affordable.

Powerfets
So far 29 semiconductor manufacturers have invested in
this new technology. Clearly powerfets are something special.

Their enormous power gains eliminate conventional drive
circuitry in power amps, permitting delightfully simple de-
signs. Their freedom from secondary breakdown and their
tendency to shutdown when thermally overstressed. result in
inherently stable and destruction-proof output stages, not
needing protection circuitry. And perhaps best of all, their lack
of charge storage make them fast and responsive, producing
amplifiers of wide bandwidth and low distortion even at high
frequencies.

FROM THE POWERFET J

SPECIALISTS

“VAT inc. prices. P&P 40p or 75p with PFA. Power supply components available.

PFAB0/120

The PFA is perhaps the perfect realisation of the classic
powerfet amp design. The superb P.C.B. allows the use of
either one or two pairs of output devices, providing easy
expandability tor those starting with the smaller system. {The
extra cutput pair of the PFA120 results in lower distortion and
improved efficiency, particularly into low impedance loads).

The components used in the PFA have been chosen with
extreme care. The lowest noise input devices and lowest
distortion gain stage devices were selected regardiess of cost.
140V powerfets were cosen against the more usual 120V to
give improved safety margins.

Specification PFABO PFA120

Bandwith 10hz — 100KHz¢ 1dB

QOutput Power BOW {Vs=t 50V) 120W (Vs=¢ 55V)
R.M.S. into 852

THD =0.008% = 0.005%
{20Hz—20KHz}

{KHz at rated 0.004% typ. 0.002% typ.
output)

SNR 1204dB

Slew Rate >20V4uS

Gain X22

Rin 30K

Vs max 170V

Cost o
{built) £15.95 £22.85
{kit) £13.98 £20.85

W. RIMMER

Mail order
only to -
Technical
enquiries

. PFA 120
(150W plus into'8Q . 300W INTO 4 Q)

Pre-amp PAN 20

* The design is unique. Equalisation is applied after aflat gain
stage, resulting in one of the best noise performances
available. Superb overload figures are ensured by a front end
incorporating a special gain/attenuator control [volume
control to you!). The inputs are uncommitted and can be used
with any, combination of signal sources in the 1TmV to 10V
range. RIAA equalisation is provided for mag PUs and space on
the board is available for different equalisations.
Specification
B.W, 20Hz-30KHz t 1dB

THD 0.003% typ.

‘at rated o/p

SNR 85dB (ref. 5mV RIAA)
105dB (ref. 100mV flat)

Vs 1 20V

Output 1V (clips at + 20dB)

Cost

{built board £4.75 2 needed for stereo

less. conlrpls)
Power Amp PAN 1397
A high quality 20W power amp boardbased on the HA1397.
Easily modified for bridge operation, providing high powers
from low supply voltages.
Specification
Output power RMS 20W into 881 at ¥ 22V
20W into 482 at + 19V
THD 0.02% at 1KHz 1W to 12W
SNR 90d8B
Input 100mV into 50K
Cost (Buytl £5.80

148 QUARRY STREET, LIVERPOOL
L25 6HQ. Tel: 051 428 2651

367 Green Lanes. London N4 1DY
01-800 6667
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ELECTRONICS

PiN SIGNAL
20 DO
22 D1
14 D2
16 D3
18 D4
10 D5
12 D6
24 D7
26 LDAO
28 LDAl
32 co
34 Cl
36 CCLK
38 BUSY
1 +12V
2 -12v
3 +5V

PIN SIGNAL
17 GND
15 GND
13 GND
11 GND
9 GND
39 GND
37 GND
35 GND
33 GND
31 GND
29 GND
27 GND
25 GND
23 GND
21 GND
19 GND
5 GND

Table 6. Edge connector detail.

this power rating, it will be neces-
sary to mount TR8 and TR9 on
heatsinks to maintain devices
within operating temperature. At
reduced power levels, the heat

sinking area etched on the PCB

should be adequate for normal
operation.

Power Supply Requirements
Figure 6 shows the distribution

of power supplies in the circuit.

The negative 5 volt supply is

generated on the PCB, by using
REG1 (voltage regulator) and tap-
ping on to the negative 12 volts
supply. Typical power require-
ments (for a board fully populated
with TMS 2532 EPROMS) are +5V
@ 300mA, +12V @ 50mA, -12V @
50mA without any audio output.

Speech Data EPROMs

Table 7 gives the speech
starting addresses for data in the
PROMSs provided as parts of the

kit. EMM1, EMM2, EMM3 and
EMM4 should be plugged into IC
sockets I1C12, IC13, iC14 and
IC15 respectively. The links
should be connected according
to Table 4 (i.e. same as for TMS

2532 EPROMS). in the kit SPST

DIL switches are provided for this
purpose.

Construction and
Setting Up

Figure 5 shows the component
overlay for the circuit. The first
step istofitall the necessary links
between the two sides of the PCB
(using Track pins or small lengths
of wire). Care should be taken
when soldering on this board as
the tracks are fine and often very
close together. The resistors and
capacitors can then be fitted,
followed by the diodes, soldering
both sides where necessary. Next,
make all the IC sockets using
Soldercon connectors and again
solder to both sides of the PCB
where necessary. Having com-
pleted these stages you canfitthe
transistors, the voltage regulator
(REG1) and IC11. The power tran-
sistors (TR8, TR9) and the nega-
tive 5 volt regulator should be posi-
tioned ftat as shown in Figure 5
and bolted on to the PCB to
achieve good thermal dissipation.

T

+12v

OVIGnd]

-12v

Ic1
5
Sv

7905

REG1

+5

]
e

IC3 IC4

7% 90 * T =

IC5 IC6

R o Lo palek

IC? IC8 IC9 ICt0

Lt EREFEEEEILF

IC12 IC13 ICH IC15 IC% IC17 IC18 1ICO IC1 IC2

NAANNIS:

E

Figure 6. Power supply distribution.
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Set ‘reset’ on C# & C1 lines

Toggle CCLK 3 times )
Set ‘test busy’ (dummy) on C# & C1 lines
Toggle CCLK 3times - Dummy ‘talk’ twice

End of initialise,

Exit

et LS byte of speech start address

Strobe LDA 1 )
Set MS byte of speech start address

Strobe LDA @ .
Set ‘test busy’ (dummy) on C8 & Cl lines
Toggle CCLK once

a) Simple Flowchart.

Set ‘test busy’ command on C8& Cllines’
Toggle CCLK twice

Read busy line

Yes

| Toggle CCLK once

b) Talk with BUSY check.

Figure 7.

Before you plug in any more
ICs, connect a low impedance
speaker and power up the card
(connection details are shown in
Table 6). Check the supply cur-
rents and voltages (the current
should be approximately 50mA on
+12V lines and negligible on the
+5V line). Next, check the ampli-
fier is operating. If all is well you
can proceed and fit the rest ofthe.
components.

The pin numbers given in the
circuit diagram are correct for the
TMS 2564 only. TMS 2532 and
TMS 2516 ICs have 24 pins com-
pared with 28 pins for the TMS
2564. The signal lines match
when the lower 24 pins of the 28-
pin configuration are used (i.e.
pin numbers 1, 2, 27 & 28 are not
used).

Note: When using 24-pin pack-
ages you must link pin 28 to pin
26 on ICs 12-19 (see photo).

For correct speed of operation
the TMS 5100 internal clock
frequency should be adjusted

13
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RESET (POWER UP ONLY)

TALK

CCLK

U Y

TEST BUSY
ENABLE
| BUSY r

. oevice _J"\

BUSY
{

[4
77
Ve

co

8USY

|

7

® CCLK minimum ‘Logi¢ High' time = 6,25 uS ®@ROM CLK = 160 kHz
® CCLK minimum ‘Logic Low’ time = 6.25 uS @ ROM CLK = 160 kHz
® DATA SETUP and HOLD times are as for TTL

INHIBIT BUSY

Figure 8. VSP Interface control signgl timing.

'CPU Data Bus

(IORQ or MEMRQ) to pin 6.
IORQ=IN/OUT REQUEST
MEMRQ=MEMORY REQUEST

routines in this article.

Do

B —
WA Co

Cq

CCLK

Texas
V.S.P.
+12

BUSY + g P.SU.
. LDA® aka
RD LDA1
CcPU 5
Add — 2 Ic4
Bus — 3}
m)or 4l 5] 6
e 1%

ov

*If the control signals are ‘active low’ use IC1 74LS75 Pin5 +ve Pin 12 OV
circuit as shown. IC2 741LS126 Pin14 +ve Pin7 OV
If control signals are ‘active high'thencon- IC3 74LS02 Pin14 +ve Pin7 0OV
nect pin 4 to OV and the control signal (C4 74LS138 Pin 16 +ve *Pin8 OV

Note: Figure 10 circuit design will require careful reference tothe addressing data, etc.
of your particular micro system. The programming will be different from the Sharp

Figure 10. Purpose-built interface (memory mapped or 1/0 addressed).

D D,
Pt a2 ’ —
Output
7 D7
Texas
V.SP
C te:
eSS +12
Do Co +5 P.SU.
- Dy Cy 0
Port B p, CCLK -12
Control D3 LDAg
Da LDAy
D BUSY
ov lov

Figure 9. Connection to a standard P10/PIA Port.

with RV1 to obtain a square wave
of period 6.25us (a frequency of
160KHz) at ROM CLK (pin 3) of
IC1. The correct adjustment is
nominally midway on RV1. If
instruments for adjustment are
not available, good results can be
obtained by listening to the
speech output and making the
adjustment such that the output
sounds ‘normal’.

Care should be taken in
handling the TMS 5100 which
can be damaged by static
discharges.

The kit of parts does not
contain an edge connector. The
RS467-425 20-way, double edge
connector is suitable and instead
of Veropins for soldering the
speaker connections, the screw
connector socket (RS423-762)
can be used (both available from
Radio Spares). A suitable Power
Supply circuit diagram for the
WORDMAKER is shown in
Figure 11.

Now you know all about the
E&MM WORDMAKER but is it any
use to you? The all-important
question is ‘Will it interface to my

' microcomputer?” Well, here is a

simple guide to give you some
idea. List 1 contains all the

popular systems which can be

FS1 S1 T
; .

e et T TN e = -

{

+i2v

Ic2

COM C6
4qu7

R1 TW, W.W.

C1,2 Electrolytic, can.
C3,5-8 Tantalum.

C4  Ceramic disc

v

IC1  uA7812

IC2  uA7805

IC3  uA7912

BR1 WO005

S1 Dual rocker, neon

Tl 240V, 0-12v, 0-12v, 1A

Figure 11. Suggested power supply circuit diagram.
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used with available modules.
List 2 contains all the popular
microcomputers which will drive
the WORDMAKER if a simple
dedicated interface is used such
as the one shown.

LIST 1

Sharp MZ-80K with parallel 1/0 card
and expansion unit

Nascom 1 & 2 as standard

Apple/ITT 2020 with parallet I/0card

Commodore Pet with parallel 170
expansion

Atari 400 & 800 with parallel 1/0
expansion

Tangerine Micron as standard

Acorn as standard

Video Genie with parallel
expansion

170

LIST 2

MICROCOMPUTER ADDRESSING MODE

Sharp MZ-80K 1/0 mapped
Tandy TRS 80 1/0 mapped
Sinclair ZX80/81 1/0 mapped

Apple/ITT 2020
Commodore Pet

memory mapped
memory mapped
Atari 400 & 800 memory mapped
UK 101 memory mapped
OHIO Superboard memory mapped

Using the
Wordmaker

Communication with the VSP
card is carried out through two
ports; one to supply the address
of the word-defining data in the
V/S ROM, and the other to set the
various control functions. There
are two preset potentiometers on
the card; RV1 controls the speed
and pitch of the voice; RV2 con-
trols the volume of the on-board
amplifier. All the connections on
the board are TTL compatible for
easy interfacing (see Figures 9
and 10).

The VSP card is very simple to
use and the flowcharts in Figure 7
show the sequence of opera-
tions. Figure 8 shows the
sequence of commands and the
relevant timing. On ‘power up’ the
card must be initialised by setting
C? and C1 to ‘RESET (see Table
2), toggling CCLK 3 times then
setting C@ and C1 to ‘TEST BUSY’
and toggling CCLK a further 3
times. The card is then ready to
talk to you. The flowchart in

JUNE 1981 E&MM
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. e

Figure 7(a) also shows a ‘dummy
test talk’ command can be exe-
cuted in order to avoid an audible
click that-may be generated prior
to commencement of speech. To
make it speak the address of the
word is written to the card. The
two address bytes are latched into
the VSP card by taking LDA1 (for
LS byte) and LDA@ (for MS byte)
low for at least 6.25us (at an oscil-
lator frequency of 640kHz). It is
important to note that the LS byte
must be loaded first. Having set
up the address all we need to do
now is send the ‘TALK’ command
on CO and Cl and toggle CCLK
once. Then: Hey Presto, it speaks!
If any problems are encountered
at this point, a logic probe will be
useful for checking that the con-
trol and data input lines are
providing the correct ‘high’/‘low’
signals via the board connector to
the EPROMSs and associated logic
ICs. Resistor values for R40, R41
and R42 may need changing in

W

EaMM Wordmaker

WORDMAKER circuit board.

WILL
WITH
WOULD

TWELVE
THIRTEEN
FOURTEEN
FIFTEEN
SIXTEEN
SEVENTEEN

ADDRESS ADDRESS WORD ADDRESS ADDRESS WORD
(Hex) (Decimal) (Hex) (Decimal)
0BB4 180,11
EPROM 1 0C06 6,12
0000 0,0 AGAIN 0C5A 90,12
0048 72,0 DOWN 0C94 148,12
0084 132,0 HELLO 0cee 198,12
00D0 208,0 MESSAGE 0CF8 248,12
0138 56,1 MISTAKE 0D2E 46,13
0198 152,1 NAME 0D6C 108,13
01CE 206,1 NEED 0DA8 168,13
0222 34,2 PLEASE ODEC 236,13
0262 98,2 PUT OE36 54,14
028C 140,2 REPEAT 0E60 96,14
02CC 204,2 RIGHT 0E94 148,14
0324 36,3 THANK OEC4 196,14
036E 110,3 uP OEFE 254,14
0388 136,3 WANT OF34 52,15
03CE 206,3 'S OF80 128,15
03E4 228,3 ALL
041A 26,4 AN EPROM 2
0446 70.4 AND 0000 0,16
0484 132,4 ANY 004C 76,16
04B4 180,4 ARE 008A 138,16
04D0 208,4 AT 00C2 194,16
04F2 2424 CAN 00EA 234,16
0522 34,5 DID 0114 20,17
0566 102,5 DO 014C 76,17
05A0 160,5 DOES 0178 120,17
05FC 252,5 FOR 01A0 160,17
0634 52,6 FROM 01F0 240,17
0662 98,6 GOT 021E 30,18
069C 156,6 HAVE 0250 80,18
06DA 218,6 HOW 0298 152,18
0724 36,7 IN 02BE 190,18
9760 96,7 IS 0300 0,19
079C 156,7 17T 0346 70,19
07B4 180,7 ME 03A4 164,19
0800 0,8 MUCH 03F6 246,19
082A 42,8 MY 0430 48,20
0856 86,8 NO 0474 116,20
0890 144,8 NOT 04c2 194,20
08C4 196,8 NOW 0510 16,21
0906 6,9 OF 054E 78,21
0946 70,9 ON 05A4 164,21
0970 112,9 OR 05D4 212,21
099A 154,9 ouT 061E 30,22
09D6 2149 THE(E) 0652 82,22
0A08 8,10 THE 069A 154,22
0A44 68,10 THERE 06F6 246,22
0A78 120,10 THIS 0732 50,23
0A9E 158,10 USE 0774 116,23
0AF6 246,10 WHAT 0800 0,24
0B20 32,11 WHEN 086A 106,24
0B6C 108,11 WHERE 08C2 194,24

Table 7. E&MM speech data EPROM listing.

E&MM
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EIGHTEEN

ADDRESS ADDRESS

(Hex) (Decimal)
08FC 252,24
0952 82,25
0986 134,25
09B6 182,25
09EC 236,25
0A46 70,26
OA7E 126,26
0AC4 196,26
OAFO 240,26
0B58 88,27
0BC2 194,27
0C3E 62,28
0C94 148,28
0D04 4,29
0D54 84,29
0D9%4 148,29
ODF4 244,29
OE62 98,30
OECE 206,30
OF18 24,31
OF66 102,31
EPROM 3

0000 0,32
005E 94,32
00D2 210,32
010A 10,33
0172 114,33
01Cé6 198,33
O1FA 250,33
023C 60,34
0282 130,34
02EA 234,34
0362 98,35
03AC 172,35
03F0 240,35
043E 62,36
04A2 162,36
04EC 236,36
0530 48,37
0566 102,37
05B6 182,37
0608 8,38
0656 86,38
06F6 246,38
0752 82,39
0800 0,40
0872 114,40
08D2 210,40
0938 56,41
0984 132,41
09DE 222,41
0A36 54,42

(LLELAL

WORD

NINETEEN
TWENTY
THIRTY
FORTY
FIFTY
SIXTY
SEVENTY
EIGHTY
NINETY
HUNDRED
THOUSAND
EQUAL
NUMBER
PERCENT
AMPS
DEGREES
FARAD
FREQUENCY
HENRY
HERTZ
HOURS

MEGA
MICRO
MILLI
MINUS
OHMS
PLUS
POINT
POWER
SECONDS
TEMPERATURE
TIME
READY
SWITCH
CONTROL
WARNING
OFF

CHECK
BUTTON
TELEPHONE
BUSY
INVALID
MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
SATURDAY
SUNDAY
GOODBYE
DATE

?f-_tl'l"f

||| r:'.'_”;lll'

ADDRESS ADDRESS WORD

(Hex) (Decimal)

0ABA 106,42 LEFT

0A98 152,42 CHANGE
OADE 222,42 DIRECTION
0B5C 9243 ENTER
0BA6 166,43 FAST

0C00 0,44 sLow
0C48 72,44 GO

0C9C 156,44 STOP

OCEA 234,44 HIGH

0D46 70,45 LOW

0D9A 154,45 MOVE
OE10 16,46 RANGE
OE7E 126,46 EXIT

OEBE 190,46 CARDS
0F10 16,47 ATTACK
0F4C 76.47 DESTROY
EPROM 4 ‘

0000 0,48 START
003C 60,48 INSERT
0096 150,48 LOSE

00D0 208,48 WIN

010C 12,49 TRY

0140 64,49 0'CLOCK
0196 150.49 OVER

01D2 210,49 UNDER
0218 24,50 WAIT

0248 72,50 ADDRESS
0294 148,50 LINE

0312 18,51 OPERATOR
037A 122,51 COMPUTER
03E4 228,51 CALL

0428 40,52 INITIALISE
04BC 188,52 INTRUDER
051E 30,53 TEST

0574 116,53 MANUAL
05E8 232,53 AUTOMATIC
064A 74,54 PROCESSING
06C4 196,54 CLOCK
06F4 244,54 GAMBLE
0762 98,55 HOLD

0800 0,56 SHUFFLE
084E 78,56 HARDLUCK
08C8 200,56 ALARM SOUND
08EA 234,56 SHORT TONE
O8FE 254,56 PLEASING TONE
0918 2457 PIE )
094C 76,57 PASS

09C2 194,57 POSITION
OA4A 74,58 PUSH

0A80 128,58 PRESENT
0AD6 214,58 GREEN
0B14 20,59 RED

0B4C 76,59 YELLOW

15



ELECTRONICS

Using the WORDMAKER with the Sharp MZ-80K.

order to get the right ‘pull-up’.

If you are using the VSP card
with a computer system it will
probably become necessary at
some stage to be able totest when
one word has finished so you can
start another. If you try and start a
word while the VSP is speaking, it
will miss the end of the first word
and say the next — or it might just
stop altogether. Using the ‘TEST
BUSY' command it is possible to
monitor the BUSY line. This is
done by setting the ‘TEST BUSY’
command on C@ and CI and
toggling CCLK twice, then reading
the BUSY line. When BUSY goes
high you toggle CCLK 6nce more
and then initiate the next talk
cycle: The BUSY line output (con-
nector pin 38) need not be con-
nected when first testing the
bpard for correct speech opera-
tion (e.g. using Test Program 1).

1 REM EXMM WORDMAKER SHARF M283-K
REM INITIALISE FORTC

A D b

LS

REM FA=ADDRESS of FORT A data
INFUT"FORT A ADDRESS": PR
INFUT"PORT B ADDRESS":PE
FORI=1103:0=27:QUTSFE, f:A=A+y:QUTRPE, A NEXTT
FORI=1703: =24 DUTPE R: A=A+l OUTEPE, R REXT)
18 QUTSFE, 24 HL=0: UH=R: BOSURL2: BOSURL2

11 KETURN

e Wi o B S i o |

12 REN jiE "U[PD”TTAE

13 DUTSFANL :OUTSPE, 8- QUTHFE, 24

14 DUTeFR.NH: DU!QFP.iUAUUTgFE!zﬂ

15 DUTEFE,38:0UTeRE, 26 OUTRFE: 24 RETURN

16 REM SUBROUTIHE WITH BUSY CHECK

13 INFaFA,E
19 TFEC12BTHENLS
29 OUT3FE) 28: QUTSFE) 24: RETURN

REN A=0UTRUT (HR-D7Y, B=CONTROL iD8= LDAR, H4=LDR4, D2=08,D3=C1, My=CLlLE)
REN 1 Input BUSY ﬂLHu rpavired - use D? on port Eaor an THRUT PORT.
PR=ADDRESS of PORT B data

Some Simple
Programs

These programs are written in
BASIC to run on the Sharp
MZ-80K. The port is assumed to
be addressed 170. If you wish to
use a memory-mapped system
replace all output statements
with ‘pokes’ and input statements
with ‘peeks’. The programs are
written as subroutines to allow’
them to be easily incorporated
into existing BASIC programs
(see Subroutines). During the ‘Ini-
| tialise’ subroutine, you will need

17 FORI=1T02:A=28: QUTSFE, A: A=R-Y: DUT3FE A HEXTT

Subroutines.

24 RPEM TEST FROGRAM OKE
22 BOSUE 2

23 INFUT QL™ AL

24 INFUT"HR" ; HH

23 6OSUEL2

26 6010 23

Test Program 1.

27 REM TEST THD
28 FRINT"C"

29 60SUE2

38 READ NL

31 RERD WH

32 6OSUELY

33 GOSURI2

34 6070349

2
rn
38
3P

ha DATA 129,148,158, 12, 24¢ ;'

43
2
uﬁ
by
u,
1,
y?
42
e

S.
37
50
59
&
ui
&2
63 1

35 KEM EFRON 4 WORDS:-
27 DATA 119,2)136, 1) 206

DHTq H’M ?3J“l W __';?ILI Qﬂfijsulql?pjfplhﬁlog ﬂq; {~3

ety H-U:*“”,U.jqﬁ U11H91H17“2JH11U15

DATA 182,05, 160,5,252,
DATA B,8,42,3,34,8,144, 2,

0
43 1@9, : i
DATA 242,12, 44,13, 188,13, 236,173, 80. 43, 5
DATA 254:1Y4, 5f-15='WQr15
REM EPRON 2 HORDS:-
DATR Br46,76,06,220, 44,494,446, 234,44 291
DRTR 28,43,38,48,452; 4”!1°HJ131A-1° .49,
DATR 1°24,298,44, 4.7 164 Qj:nﬂn?ﬂnoqylfJAEU|
DATA 144,22,8,21:19 24132,29:481, 25
DATA 126,260456)2¢ 126,080,257 'u° 28,148, 28
DATA 244,29,98, 28, 284,38, 2,23
REM EPRON 2 HORDS: -
DATA 9 32,9432, 744,32, 44,33, 144, 33,198, 23, 250

- V£ ¥s P
24129, 84, ) 291 148, 29

p33:68, 24, 428,24, 234, 3y

DATA 99, 25,172, 35, 208, 35,42, 261162136 1 236, 3648, 371 147, 971492, 37
DATH 8,32,864,38
DH‘!H "”‘J ;\,g’\.’v’.‘ \"1 L}p’hlllhl{g 219 Llﬂl ir;,ldigi ?Jui'iz.Ii‘liirulu?;jﬁl{.’q?

DATA 452,42,222,42, 02,435 166,43, Ao 84, 22,44, 1565 44, 234, 44, 78,15, 154,45
DATA 16,46, 126, “fﬁi’ﬁ ARSI,

REM EFROM Y WORDS:-

DATH A,49,48,88 »1;2 4, 2, ua 317159|fﬂxb? 154!
DATR 146,58, 43,54, 122,54, 228,54, A, 52, jjq.ﬁg,}u
DATR 24, 54, 1’f}5HJ“‘U'rl Q.“-ﬁ.ﬁfi
DATA 76,57, 404,57, 74,58, 128
SEN END OF EFROMS i-H HOED B
COFYRIBHT E4HM 1984

FoALY.2,50,72,50
53,146, 53, 227,53
JPIJJI 281 565 234,54, an||g|qq}
9,28,52,76,59

1Th

Test Program 2 (including complete EPROM data).
16
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to specify the port address. On the
Sharp this is simply two numbers,
say 2 and 3.

Test Program 1: By entering the
word start address in decimal

when prompted, the VSP card will |-

say. the word. WL=LS byte,
WH=MS byte. This program is a
continual loop and to stop use
‘escape’, ‘break’ or ‘control C'
command.

Test Program 2: By entering a
string of word start addresses in
the DATA line as follows: WLi,
WH1, WLz, WH2 . . ., the VSP card
can be made to speak the entered
sentence or phrase.

If you use the data list (lines
35-62) the WORDMAKER speaks
the whole word library available in
correct EPROM order (see
Table 7). Note that the ‘decimal’
Address has the correct numbers
for operation instead of a straight-
forward Hex conversion.

Test Program 3: This program,
based on Test Programs 1 and 2,
gives some sample sentences
and tones which are recorded on
our demonstration cassette No. 2.
Pauses of varying lengths are
easily made by inserting a FOR/
NEXT loop at line 28 as shown.
Some idea of the musical poten-
tial, using varying pitch/clock
rates by adjusting RV1 (this can
be increased to 100k for greater

‘range), is also given. Exciting

possibilities are evident here.
We hope you will find the

simple programs helpful in your

investigation into the world of

talking computers and that you |-

won't spend too many hours
talking to your computer as
opposed to your family or friends!
Constructional details prepared
by Glenn Rogers and Peter
Kershaw. E&MM

ELECTRONICS

1 REN E&HM HORDMAKER SHARF MZ38-K

2 KEM INITIALISE FORTS

3 REN A=OUTFUT (D@-D?),E=CONTROL (DB= LDAR, D4=LDAL,D2=CA,D3=C1,DY=LCLK)
] REH 1 Inpui EUSY also reavired - wse D? on pori Boor an INPUT FORT.
3 REN FA=ADDRESS of FORT A data FE=RADDRESS of FORT B data

& FRINT"C®

7 INFUT"FORT A ADDRESS";FA

8 INFUT"PORT B ADDRESS“:FPE

? GOSYE22

18 FORI=ATO3:R=27:0UTSFE,A: A=R4Y: QUTEPE, B: NEXTT

11 FORI=ATO2:A=24: QUTHPE  B: A=A+l DUT PR A:HEXTT

12 OUTEPE) 24:HL=0: WH=R:605UE4L: ROSUELY

13 RETURN

14 UTSFRIHL :DUTSFE,8:0UTBFE, 2y

13 QUTRFR UH:OUTSPE, 16 DUTSFE, 24

14 BUT8PE)20:DUTSFE, 26 QUTHFE 24: RETHRN

17 REN SUEROUTINE KITH ELSY CHECK

18 FORT=1T02:R=28: QUT8FE,A: B=A-U:QUTERE A HEYTT

192 INP3FRLE

28 TFECI28THENLS

21 OUTBFPE,28:0UTsFE) 24:RETURN

22 REM TEST THEEEsSPEECH

23 PRINTmC"

24 PRINT"*&+s3EeMN UORDHAKER SPFECH EXAMPLES™

29 BOSUR1G \

26 READ WL

27 RERD WH

28 TFHL=BVHERTFHH=1 THENFORD=1TN1 B8  NEXTD: 507024

29 BOSUELS

38 GOSURLY

31 607024

32 DATA 8,19,98,35,94.70 494, 3,78, 24, 64,40

33 DATA s 40262,36, 8,8, 280,56, 4420 360A01,428,52, 78,90, 48,0, 4

34 DATA 23456, 254,56, 34, 2, 48,37, 70, 4,149,852, 214, 9,94, 32,122,540, 1
35 DATA 132,884, 8,400,230, 34, 24,7, 234, Uhy 200, 4, 248 24, 72, 245148, 27,234, 56
36 DATA B:4,3653,493, 42,8, 1,246, 10,188, 44,268,172, 288,09, 188, 43, 244,19
37 DATA 206,38, 78, 2,56, 40,30 2000 1,8, 10456, 72096, 70120, 10,1, 4

38 DATA 249,395,236, 36:8: 10, 40,34, 250,33, 206, 3,70, 4,228, 51,138, 7,78, 9
39 DATA 8,48,182:32, 254,56, 254, 56,42, 8,448, 28,94, 2,48, 20,4, 20,144, 21
L8 DATA 164:20,78,290444,24, 234,56, 234,956,227, 41, 4,1

U1 DATA 234,56, 254,54, 48,54, 8,4, 243542036, 242, 24, 200, 4, 79,19, 2,4
42 DATA 36,3:286:3:9,1

43 REM PROGEAM compilad bu Glonn Rosers amd Niks Eeacher

4y RKEN COPYRIGHT EhM 1781

Test Program 3.
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(For 80 Colum Printer cal Micro Peripherals

SEIKOSHA GPS80O

Probably the world’s lowest cost 80 column Impact Printer

*5x7 dot matrix *128 chr
set inc £ sign *30 CPS *80
chrs/line or extended chrs
*12 chrs per inch *Tractor
feed *Up to 8" plain paper
with 3 copies *17.25d x
32.8w x 13.2h cms *2.5Kg
*Graphics for high resolution

SEIKOSHA GP80(inc.2000sheets of paper) £199%

OKI MICROLINE 80

TRS-80 Graphics compatability

*9x7 dot matrix *80CPS
uni-directional *80 col.

or condensed *Expanded
characters *Friction and
pin feed *Up to 3 copies

OKIDATA MICROLINE 80

EPSON MX 80

Correspondence quality hardcopy at a realistic price

*9x9 matrix with true descenders

*80 CPS bi-directional with logic

seeking *80 column with-conden-|w

sed and enlarged characters

giving 40, 66, 80 and 132 chrs/

line *Tractor feed *Optional P))

Interfaces for APPLE, PET, ea/e,
TRS80, VIDEO GENI, SHARP, Svee;
RS232 ‘af

EPSON MXBOT. .
Friction Modification Kit .
Interfaces 3

™, EPSON MX82

Ay High Resolution Graphics with ‘high gearing’
VA
*9x9 matrix with descenders
*Detaijls as MX80T/1 but with

high geared high resolution
graphics (1152 dots/line)

EPSON MX82 .

EPSON MX 70

High Resolution Graphics at a budget price

*5x7 dot matrix *80 CPS
uni-directional *96 chr set
inc £ sign *High Resolution
(8x480dots/line) *80 chrs/
line or extended *Tractor
Feed *4” to 10 paper with
up to 3 copies *Easy head
replacement

ped®®
EPSONMX70 . . . . . . . . £258*

CENTRONICS 737

High quality proportional text suitable for word processing
type applications.

*80 CPS proportional mode
*50 CPS mono spaced mode
*Nx9 (proportional or 7x8
{monospaced) matrix *96
character set *9%" pin feed
or friction *Reverse platen

CENTRONICS 737 .

EPSON MXB8OF/T-1
X8OF/T-2

> This must be the first choice for
a truly professional 80 col. printer
]‘ *9x9 matrix with true descen-
ders *Friction and Tractor *12
different fonts *40, 66, 80 +
132 column *Single sheet feed-
ing *96 chr setinc 4 Int chrs
EPSON MXB0 F/T TYPE1 . . . . £399*
EPSON MXBOF/TTYPE2 . . . . £449*
Dealer Special Interfaces . . . . e o« o o Eeal
Paper Roll Holder . . . . . . . £call

EPSON MX 85 .,

A professional screen image printer for Terminals <

o Q "V\

*9x7 matrix *80CPS bi-
directional with logic seek-
ing *4K Byte FIFO buffer
*Asynchronous serial inter-
face *ASC!! or Baudot
*Friction and Tractor feed

*Switchable baud rates (16}

‘D\
eale spem\ /

EPSONMX85 . . . . . . . . C£cal

® 1 year guarantee on all printers (except NEC) e Free delivery an all printers** e Best prices and
latest models for users, trade and special education discount ® Free printout on all machinese
o Credit facilities can be arranged and of course Access/Barclaycard accepted e

** DEALER EXPRESS SERVICE - If orders are placed before 11 am Micro Peripherals will deliver the same
day within 50 miles of Basingstoke including the London area (a small additional charge will be made)

18
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or 132 Golumn Printers call Micto Peripherals

OKI MICROL.INE 83

Complete with R$232 interface

*9x7 matrix *132 column
*Friction and Pin Feed

*4 chr sizes *120 CPS bi-
directional *96 chr set plus
64 block graphics

OKIDATA MICROLINE 83

ANACOM 150

Fast at a very attractive price

*150CPS bi-directional
*Logic seeking *9x9
matrix with descenders
*136 column or 80 col
*Parallel or serial int.

ANACOM 150

PAPER TIGER S60G

For high guality correspondence quality printing

*160 CPS bi-directional *132
column *High res graphics

*2K buffer *Double width chrs
*RS232 or Centronics interface’
*Up to 14.75" paper *Tractor
feed *Up to 6 part paper

PAPER TIGER 560G

VISTA -TEC

Daisy Wheel letter quality

*25CPS *Letter quality
*136 column *Proport-
ional spacing *Bi-
directional *Diablo
compatible *Friction
feed

EPSON MX 100

The ultimate in Matrix Printers

*Friction *Tractor *136
column *High resolution
graphics *22 different
chr sizes *7 International
chr sets *Up to 254 chrs
per line *9x9 matrix *
*80CPS bidirectional
*True descenders *High
geared *High res graphics
{1632 dots/line

Dealer Special

EPSON MX100 £575*

QUANTEX 6000P
6000S

*9x9 matrix with descenders
*150CPS bi-directional
*Logic seeking *136 chrs/
line ®*96 chr set *Exp chrs
*Parallel or serial int.

Low cost, compact

QUANTEX 6000P (Parallel)
QUANTEX 6000S (Serial) .

ANADEXDP9SO1

High resolution natrix printer

*11x9 matrix *High resol-
ution graphics *200 CPS bi-
directional *X-on/X-off
*RS232 jnterface *4 print
densities 10, 12.5, 15 and
16.7 chr per inch

ANADEX DP9501

*55CPS bi-directional
*Interchangeable
thimbles * Proportional
spacing *Tractor option

VISTA-TEC .

NEC SPINWRITER 5510
NEC SPINWRITER 5530

fcall
£call

Micro Peripherals

61 NEW MARKET SQUARE, BASINGSTOKE,
HAMPSHIRE. Telephone: 0256 56468

ALL PRICES QUOTED ARE EXCLUSIVE OF V.A.T.

BUT INCLUDE DELIVERY !!!
® DEALERS ASK FOR DEALER SALES (bona Fide only)
® Educational Establishments obtain special discounts

il

® Parsonal cheques welcome ® 12 month guarantee

JUNE 1981
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SFET
AMPLIFIER

An incredible Hi-Fi Amp that's virtually
bomb-proof — like the best valve amps

Specification

Power output:

>=75W RMS into 42

= 50W RMS into 80

Sensitivity:

Input impedance:
Power supply:
Frequency response:

650mV RMS for rated output
47k 2

44-0-44V DC, 2A

20Hz to 20kHz virtually flat

10Hz to 40kHz +1dB

Total harmonic distortion:

20Hz to 20kHz < 0.005%

1kHz<=0.002%

Signal-to-noise ratio:

Power MOSFETs are a rela-
tively new addition to the range of

semiconductor devices availabie..

Smail signal MOSFETs have been
around for some years, mostiy
finding uses in high frequency
applications, but it was found

difficult to make MOSFETs with |

gate-to-drain voitages greater
than 30V (most are rated at 20V),
and with high current capabilities,
such as wouid be required in
power amps. The high voltages
possible with power MOSFETs
are achieved by separating the
gate and drain {ayers with a layer
of ion implanted silicon dioxide.
In addition, a field plate is pro-
vided on the source, near the
gate. These two measures pre-
vent electric field concentration,
which at high voltages would
otherwise destroy the gate. The
high current capability is achieved
by using a comb-shaped struc-
ture for the drain and source
regions.

Figure 1 shows the connection
configuration for the MOSFETs
used in this amplifier. Aithough a
TO3 package is used to give
excellent heat dissipation, MOS-
FETs are far superior to bipolar
transistors in their response to
high temperatures. As a bipolar
transistor heats up for a given
voltage, the current through it
becomes greater; ie. it has a
positive temperature characteris-
tic. If the temperature were
allowed to continue to rise ther-
mal runaway would ensue and the
transistor would be destroyed. A
MOSFET, however, has a negative
thermal characteristic. As the
transistor becomes hotter, the
current tends to decrease, so

20

120dB

by Dave Goodman

TO3

SOURCE
{CASE}

GATE DRAIN

VIEWED FROM ABOVE

Figure 1. Power MOSFET package.

power MOSFETs are most un-
likely to be destroyed due to high
temperatures.

Power MOSFETs also have a
far wider frequency response than
bipolar power transistors, so that
a very wide and extremely flat
frequency response can be ob-
tained, without any complicated
circuitry. Figure 3(a) shows the
typical output characteristic of a
power MOSFET for gate-to-source
voltages (Vgs) from 1V to 10V in
1V steps. Figure 3(b) shows the
remarkably low total harmonic
distortion generated by this
amplifier. It is scarcely measur-
able, even with the best test
equipment available and certain-
ly far below the minimum audible
level.

Circuit Description

TR1 and TR2 form a stable,
differential input buffer amplifier,
the bias current for each transis-
tor being set to 0.5mA. The
2SA872 transistor is used be-

cause it has a very low noise.

Y

D
J
G —
S
N-channel

o

D
J —
G - !

Drain Current Ip [A]

VGS (Volts)

P-channel = 10 20 30 50
Draln to Source Voltage Vpg (VI
Figure 2. MOSFET Figure 3(a). Typical output characteristic.
symbols.
0-05 |log:
at: 100kHz
b S50kHz
c: 20kHz
® d: 1kHz
2 002
Q
T
=
c
2 ool
L
)
=)
Q
c
g 0-005
5]
=
g
F 0002
0-001 - og:
2 e 10 20 50 100 200
Output Power PglIWI
H
Figure 3(b). Harmonide distortion graph.
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47k
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25A872 N 254872

TR1 TA2
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a2
e
3
%

L
[

Figure 4. Circuit diagram for single channel amplifier.

output but can handle high
voltages. TR3 and TR4 form a
‘current mirror’ to give a high
open-loop voltage gain. TRS acts
as a constant-current foad and
this low-noise, high-gain, class A
amplifier stage is all that is re-
quired to drive the power MOS-
FETs TR6 and TR7. The transis-
tors in the driver stage need to
have a hjgh voltage durability,
high F; and low Cob. They also
have to supply sufficient power to
charge and discharge the gate-to-
source capacitance of the power
MOSFETs. In this case a bias
current of around 50mA is suf-
ficient to ensure adequate power
is'available at all frequencies and
power levels. ;

‘The input impedance of the
amplifier is set, by R2,to 47k, and
C2 bypasses any RF signals
present at the input. Theamplifier
‘has a gain of 33, and this is set
by R7 and R6, via decoupiing
capacitor C3. R13 and R14 im-
prove the stability at high fre-
quencies by reducing the effec-
tive gate load capacitance. C7
and R15 are a Zobel network
which, in conjunction with R16
and L1 ensures excellent stability
into reactive loads -at hlgh
freqpencaes

Construction

Fitthe flveVeropuns labelled 1
105, tothe PCBand solder. Fitand
solder diode D1 taking care that it
is the right way round. Fit and
solder all the resistors except
R16, and all the capacitors, taking
care with the polarity of the elec-
trolytic ones, C1, C3, C9 and C11
(refer to Figure 5) Scrape or burn
the enamel off one end of the
piece of enamelled copper wire

E&MM  JUNE 1981

and solder it to one lead of R16,
close to.the body of the resistor.
Now wind the wire tightly around
the resistor ten times to form L1,
‘as shown in Figure 6. Do not cut
the wire, but hold it tightly and
scrape off the enamel where it will
touch the other lead-out wire of
the resistor, then wrap it around
the lead and salder. Fit this com-
posite component to the PCB and
solder. Fit and solder the preset to
the PCB, then the transistors
(TR1-5).

Make the heatsink bracket
showrni in Figure 7. (Note that this
is available ready-made, and is
inciuded in the kit supplied by
Maplin Electronic Supplies Ltd.)
The mounting bracket fits to the
component side of the PCB as
shown in the photograph. Align
it with the holes in the PCB and
put one bolt through the centre
hole from underneath using a
6BA nut, bolt and shakeproof
washer. Refernng to Figure 8,
place a nylon bush in each of

the four large holes in the bracket,

smear both faces of both mica
washers with Thermpath silicone
grease and place these in posi-
tion. Mount the two power
MOSFETs, ensuring that TR6
(2SK133) is fitted closest to the
coil L1. Put in the 6BA bolts to
hold the transistors from under-
neath and secure them using
nuts and shakeproof washers.
Solder the bolt heads to the track
on the PCB. Flnally solder the
drain and gate pins to the PCB
and re-check all component posi-
tions, polarisations and solder
joints.

Power Supply

The PSU.(T1,BR1,C12and 13

21
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Figure 5. PCB component overlay and track layout

and FS1 and 2) will produce
approximately 44-0-44V DC. For a
stereo pair use a 4A transformer
at 32-0-32V instead of a 2A type.
Alternatively, toroidal transform-
ers rated at 35-0-35V could be
used, 160VA for a single amp and
300VA for a stereo pair. If the
transformer voltage is increased
to 40-0-40V and TR6 and 7 re-
placed by a 2SK134 and 2SJ48
respectively, output powers in
excess of 75W RMS into 8 ohms
are possible.

Figure 9 shows how simpleitis
to parallel the output transistors
to achieve even higher powers.
Using the higher voltage and tran-
sistor types just mentioned power
levels in excess of 125W RMS into
4 ohms are possible with a 1V
RMS input signal if this circuit is
used.

Setting Up

With no speaker connected
and fuses not inserted, check that
the voltage across C12 is approxi-
mately 45V (+ 5V) and that the
voltage across C13 is the same.
Switch off and short C12 and C13
in turn with a resistor (e.g. one of
the test resistors). Now connect
FS1 and FS2, via 100R 5W resis-
tors, to pins 2 and 5 respectively.
Connect OV to pin 4. Check with a
multimeter set to the highest
resistance range, that there is no
connection between the MOSFET
cases and the mounting bracket.
Turn RV1 fully clockwise.

Insert 250mA fuses for test
purposes as FS1 and FS2 and
switch on again. If either fuse
blows or any component gets
excessively hot switch off im-
mediately. If all is well, connect a

22
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L1: 10 TURNS OF 18 SWG
EC. WIRE WOUND ON
BODY OF R16
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=
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Figure 6. Making the inductor L1.

Figure 7. Mounting bracket.

/TRANSZSTOR

NUT

ij/ _~WASHER

THERMPATH

'/'/‘\I II'/

SOLDER HEAD
OF BOLT TO PAD

Figure 8. Method of mounting MOSFETs.

DC voltmeter between pin 1 and
pin 4. The meter should read
about 0OV (not more than
+ 100mV). Switch off and remove
the two 100R resistors. Connect
FS2 directly to pin 5 and connect
a multimeter switched to about
100mA DC between FS1 and pin 2
(+ve lead to fuse and -ve lead to
pin 2). Switch on again and rotate
RV1 slowly until the meter reads
50mA. Leave for 10 minutes and

re-adjust.

Switch off, disconnect the
meter and connect FS1 direct to
pin 2. The mounting bracket must
now be bolted to a good-sized
heatsink or a substantial chassis.
Finally, connect a loudspeaker to
pin 1. Note that the speaker nega-
tive terminal must be returned to
the OV in the power supply and
not to pin 4 of the amplifier. We

recommend making the negative

Figure 9. Parallel output connections.

tag of C12 the only OV point with
more than one wire attached.
Replace the 250mA fuses with 2A
types and connect an input be-
tween pins 3 and 4. Note that if
you use a toroidal transformer
you will have to use antisurge
fuses and the test fuses used
should be 500mA rating. E&MM
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STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top panel and tape mechan-
ism coupled to a record/play back printed
board assembly. Supplied as one complete
unit for horizontal installation into cabinet or
console of own choice. These units are brand
new, ready built and tested.

Features: Three digit tape counter. Auto-
stop. Six piano type keys, record, rewind,
fast forward, play, stop and eject. Automatic
record level control. Main inputs plus
secondary inputs for stereo microphones.
Input Sensitivity: 100mV to 2V Input Im-
pedance: 68K. Qutput level: 400mV to both

NEW RANGE QUALITY POWER LOUD-
SPEAKERS {15', 12" and 8"'). Jhese
loudspeakers are ideal for both hi-fi and
disco applications. Both the 12"’ and 15"
units have heavy duty die-cast chassis
and aluminium centre domes. All three
units have white speaker cones and are
fitted with attractive cast aluminium
{ground finish) fixing escutcheons.
Specification and Price: —

pe?O

: et

NED

N

% PROMPT DELIVERY % PRICES INCLUDE V.A.T. w AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

left and right hand channels. Output Im-
pedance: 10K. Signal to noise ratio: 45dB.
Wow and flutter: 0.1%. Power Supply re-
quirements: 18V OC at 300mA. Connections:
The left and right hand stereo inputs and
outputs are via individual screened leads, all
terminated with phono plugs (phono sockets
provided). Dimensions: Top panel 5%in x
11%in. Clearance required under top panel
2%in. Supplied complete with circuit dia-
gram and connecting diagram. Attractive
black and silver finish.

Price £26.70 + £2.50 postage and packing.
Supplementary parts for 18V D.C. power
supply f{transformer, bridge rectifier and
smoothing capacitor) £3.

GEC AM/FM STEREO TUNER AM-
PLIFIER CHASSIS. Originally de-
signed for installation into a music
centre. Supplied as two separate
built and tested units which are eas-
ily wired together. Note: Circuit dia-
gram and interconnecting wiring
diagrams supplied. Rotary Controls:
Tuning, on/off volume, balance, tre-
ble, bass. Push-button controls:
Mono, Tape, Disc., AFC, FM (VHF),
LW, MW, SW. Power Output: 7
watts RMS per channel, at better
than 2% THD into 8 ochms. 10 watts
speech and music. Frequency Res-
ponse: 60Hz-20kHz within + 3dB.

Tape Sensitivity: Output — typically
150 mV. Input — 300 mV for rated
output. Disc Sensitivity: 100mV (ce-
ramic cartridge). Radio: FM (VHF),
875MHz — 108MHz. Long wave
145kHz — 108kHz. Medium wave.
520kHz 1620kHz. Short wave.
5.8MHz 16MHz. Size: Tuner —
2%in x 15in x 7%z in approx. Power
amplifier — 2in x 7%in x 4%in ap-
prox. 240V AC operation. Supplied
complete with fuses, knobs and
pushbuttons, and LED stereo. bea-
con indicator. Price £23.50 plus
£2.50 postage and packing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio
Technica AT10 stereo magnetic car-
tridge.

ot B.K. ELECTRONICS g ",

A SOUND CHOICE a0,

‘S’ shaped tone arm.
Belt driven.
Full size 12in platter.
Precision calibrated counterba-
lance weight (0-3 grms.)
Anti-skate (bias) device. Nylon
thread weight.
Damped cueing lever.
240V AC operation, (50Hz).
Cut-out template supplied.
Size — 12%in x 15%in (approx).
Price £28.50 plus £2.50 postage and
packing.

15" 100 watt R.M.S. iImpedance 8ohm
59 0z. magnet, 2" aluminium voice coil.
Resonant Frequency 20Hz. Frequency
Response to 2.5KHz. Sensitivity 97dB.
Price £32 each. £2.50 Packing and Car-
riage each.

12’ 100 watt R.M.S. Impedance 8 ohm, 50 oz. magnet. 2" aluminium voice coil.
Resonant Frequency 25Hz. Frequency Response to 4KHz. Sensitivity 95dB. Price
£23.70 each. £2.50 Packing and Carriage each.

8’ 50 watt R.M.S, Impedance 8 ohm, 20 oz. magnet. 1" aluminium voice ¢oil
Resonant Frequency 40Hz. Frequency Response to 6KHz. Sensitivity 92dB. Also
available with black cone and black protective grill. Price £8.90 each. £1.25 Pack-
ing and Carriage each.

PIEZO ELECTRIC TWEETERS - MOTOROLA
Join the Piezo revolution. The low dynamic mass (no voice coil} of a
Piezo tweeter produces an improved transient response with a lower
distortion level than ordinary dynamic tweeters. As a crossover is not
required these units can be added to existing speaker systems of up
to 100 watts (more if 2 put in series). FREE EXPLANATORY LEAFLETS
SUPPLIED WITH EACH TWEETER.
Type ‘A’ 3in round with removable
wire mesh. ldeal for bookshelf hi-fi
speakers. Price (Type ‘A’) £3.45
each.
Type ‘B° 3%2in super horn. For gen-
eral purpose speakers disco and PA
systems, etc. Price £4.35 each.
Type ‘C’ 2in x 5in wide dispersion
horn. For hi-fi systems and quality
disco etc. Price £5.45 each.
Type ‘D’ 2in x 6in wide dispersion
horn. Frequency response ex-
tending down to mid-range (2000
c/s) suitable for hi-fi systems and
quality disco. Price £6.90 each.
Post and Packing, all types, 15p each
{or SAE for Piezo leaflets).

LOUDSPEAKER

"High quality full range 8in loudspeaker. 10 watts
RMS, 8ohm. Rolled surround with aluminium
centre dome,

Price £3.75 each plus £1 Postage and Packing.

MATCHING
THREE WAY
LOUDSPEAKERS
AND X-OVER
BUILD A QUALITY
60 watt SYSTEM
10" 50 watt RMS WOOFER
5” 20 watt MID RANGE

3” 15 watt RMS TWEETER
3 way CROSSOVER

A MATCHING SET of three high quality loudspeakers each fitted
with cast aluminium fixing escutcheons and domed black mesh
protective fronts. All three units have attractive aluminium centre
domes. The escutcheons/mesh fronts are removable to enable a
unique choice of baffle board construction. For example, the
loudspeakers can be mounted directly on to a veneered board or
with the escutcheons removed, they can be conventionally
mounted and covered with fabric.

The three way crossover is attached to a mounting panel which
incorporates two recessed (black and red) spring loaded loud-
speaker terminals. Price £19.95 + £2.50 P&P.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY

v SAE for current lists. % Official orders welcome. % All prices include VAT. % Mail order only. % All items packed (where
applicable) in special energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572.
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Here's a real ‘home’ project
that gives random selection of
football league clubs at a touch!

Thinking up random numbers
is a task that many of us would
find tedious, if not difficult! lllus-
trate this for yourself by quickly
writing a dozen or so randon
numbers from 1 to 100.

Now look again at these num-
bers and spot the patterns you
have ‘inadvertently’ produced in
this small sample. Group the
numbers into decades and see
which decade you favour. Note
whether even numbers come to
mind more than odd.

If the range of numbers to
choose from were then reduced
to 55 and very many more than 55
selections from this range were
made, do you believe you would
select each number as frequently
as statistics predict?

Tiredness and alcohol do
nothing to improve the perfor-
mance of this task, while ‘sys-
tems’ for selecting allegedly
random numbers by relatives'

birthdays or throwing darts need |

no further discussion here!

Enter Select-A-Match, the pur-
pose-built device for picking
random numbers without fuss.
Not perfect by any means, or even
as good as machines like Ernie,
but better than man’s unassisted
brain. Select-A-Match utilises a
human function that is less pre-
dictable than random number
generation, namely the timing of
motor control to the hands by the
brain.

You may think you can time
the movements of your fingers
pretty accurately, but without
‘cues’ for your actions you are
lost. The Select-A-Match pro-
duces numbers according to a
regular pattern but gives no ‘cue’
as to when a particular number
will occur. This it achieves by
counting through its repertoire of
numbers so rapidly that one
would have to be able to react to
within about a tenth of a milli-
second of a given time to stand a
reasonable chance of picking
specific numbers. The complete

24

SELECT-A-

by William McCarthy

count cycle takes less than 10ms
which is certainly well outside the
limit of most people's reaction
synchronising ability.

Principle of
Operation

The two metal screw heads
form a touch switch which gates a
clock producing an 8KHz output
when both are touched together.
The train of output pulses are fed
into two decade counters with
outputs that drive two seven-seg-
ment LEDs. The number held in

the counters at any time is shown

PARTS COST}
GUIDE §
£8.50

on the dauble-digit display. While

actually being clocked with your

finger on the touch switch, the
counter output is changing too
rapidly for individual characters
to be discernable.

The counters are reset to zero
each time 56 is decoded from the
7-segment outputs. The signifi-
cance of this number will be

apparent to pools punters! The
number 00 is prevented from
being displayed, should it occur
on release of the touch switch.
This is achieved by a detector
attached to the seven segment
outputs of the counters which
introduces an additional pulse
into the counter when a zero
occurs on the tens output, and
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IC1: 4093 BE

1C2,3:4033BE  IC4:CA3046

Figure 1.

Circuit diagram for Select-A-Match.
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this steps the counters on to O1.

Essentially then, the circuit is
a 1 to 55 counter, continuously
cycling while the touch switch is
operated. When the touch switch
is released, the number in the
counters becomes visible on the
display.

Circuit

The circuit diagram of the
Select-A-Match is shown in
Figure 1. A clock is constructed
from gate ICla, a CMOS Schmitt
input quad-NAND gate. While the
touch switch is open-circuit (i.e.
not being operated), the clock is
inhibited by the pull-down resis-
tor R2 on input pin 5 of the clock
gate. The resistance of a finger,
typically 100k, placed across the
touch switch causes the input
voltage to rise, enabling the clock
to run. The frequency of the clock
is set by R4 and C1. A long ‘on’
compared to ‘off’ (mark-space
ratio) is needed so that negative-
going pulses from the zero-sup-
pression circuit NANDed with the
clock output in gate IC1d do not
interfere with the clock pulses
themselves. The required duty
cycle is obtained by D1 which
allows rapid discharge of Cl
through R3, hence the short ‘off’
period.

The combined clock and zero-
suppression pulses are fed to
input pin 1 of the units counter,
IC2.

The count of 56, used to reset
the counters to zero, is decoded
from the units counter, IC2, seg-
ment outputs e and b, and the
tens counter, IC3, segment ouf-
put b. Segment b is on and
segment e is off only when the
character 6 is displayed, and 5 is
the first character, counting up
from O, in which segment b is off.
Taking the complement of seg-
ment e of the units display and
NORing it with segments b of both
displays produces a ‘O’ output
when the count of 56 is reached.
This 0 is fed to the reset pins of
the two counters.

A transistor array, I1C4, was
used to decode the seven seg-
ment data, as the ‘on’ drive
voltages to the LEDs did not
exceed the logic 1 threshold
voltage of some CMOS inputs.
TR1 forms the inverter taking the
complement of segment e, while
transistors TR2-4 form a 3-input
NOR gate.

As the tens counter resets, the
tens display goes from 5 to O,
hence segment g goes from on to
off. TR5 inverts the output to
segment g, which is then fed to
the monostable formed by C2,
R13 and IC1b, which triggers on
the rising edge of the output from
TR5. This delay places the pulse
from the second monostable,

E&MM  JUNE 1981

Figure 2.

comprising C3, R14 and IC1c out
of the way of the front and back
edges of the clock pulses. This
extra pulse ensures the counter
clocks automatically on to 1,
should it be stopped at zero.

Construction

The printed circuit board,
details of which are shown in
Figure 2, carries all the com-
ponents, excluding the touch
switch and the battery. Assembly
of the board is straightforward,
following the normal practice,.in-
stalling links and terminal pins
first, followed by passive com-
ponents such as IC sockets,
resistors ‘and capacitors, and
finally the CMOS ICs and display.
Use the decimal point as the
guide to correct orientation of the
LED display.

The PCB is a snug fit across
the width of the case used, and is
held lengthways by the battery
placed at the front (see photo).
Vertical movement can be re-
stricted by placing a piece of
foam between the component
side of the board and the case.

The display filter strip should

PCB component and track layouts.

be secured inside the window
aperture with a few carefully
applied spots of adhesive.

The on/off slide switch is
mounted on the rear of the
enclosure, using 8BA counter-
sunk screws, ‘locking the nuts

with spots of adhesive. The touch
switch was simply made by posi-
tioning two, chromed M3 pan-
head screws on 10mm centres at
a convenient place (next to the
battery) on the front panel. Solder
tags should be used to attach the

AOV3Y 43A3

Internal view of Select-A-Match.

L
Component board completed.

Front panel artwork.

25



ELECTRONICS
e —

wires from the PCB to these
screws behind the panel and
secured with M3 nuts, again
locking the nuts with adhesive or
locking washers.

To add the finishing touch to
your project, use the front pane!

Case rear view. drawing supplied. E&MM
PARTS LIST
Resistors — all 5% W carbon
R1 100k (M100K)
R2 10M (M10M)
R3 10k © (M10K)
R4 330k (M330K)
R5,6,7,8,13 56k 5 off {M56K)
R9,10,11,14 5k6 4 off (M5K6)
R12 220k (M220K)
Capacitors
C1,2,3 1n0 polycarbonate 3 off (WW22Y)

Semiconductors

D1 1N4148 (QL80B)
D2 Double digit common cathode
display (BYGRY)
IC1 4093BE (QW53H)
12,3 4033BE 2 oft (QW23A)
iC4 CA3046 {QH26D)
Miscelianeous
14 pin DIL socket 2 off (BL18U)
16 pin DIL socket 2 off (BL19V)
PP3 9V battery
PP3 connector (HF28F)
Case (HY25C)
M3 pan head screws (BF51F)
M3 nuts (BFS8N)
M3 solder tags (LR64U)
8BA countersunk screws (LROOA)
8BA nuts (BF19v)

v MUSICAL MICRO

BUILD THE WORLD FAMOUS

how delighted and amazed they will be to hear the

The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied.

Plays 24 well-known tunes including:

Star Spangled Banner,

William Tell Overture,

Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.

% No previous microcomputer experience necessary
& All programming retained is on chip ROM
/% Fully guaranteed

X Ideal present any time

ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE
PLEASE ALLOW 7-21 DAYS FOR DELIVERY

‘24 TUNE DOOR BELL
CHROMA-CHIME /\\\\\fﬂ?

Give your friends a warm welcome. Yes, think m =

musical Chroma-Chime play when they press your button!

Please send me:
TO-CHROMATRONICS. RIVER WAY. HARLOW.ESSEX Telephone(0279)418611

NAME ____ ___wm "

ADDRESS. - S

| enclose cheque/PO value £ _ - ordemt my
ACCESS/BARCLAYCARD 7 | _l_'m_—r T T

accountng ] | —1 11 _]_ _]
Signature

cHHOmnTnonlch Eawwr g8

CLEF cwectronics MUSIC

MASTER RHYTHM

As published in Practical Electronics

FULLY PROGRAMMABLE
TWENTY-FOUR PATTERNS

EIGHT PARALLEL TRACKS
TWELVE INSTRUMENTS
SEQUENCE OPERATION

Kit includes all components to build
this comprehensive User Program
mable Rhythm Generator in an
attractive metal case with finished
KIT: £79 BUILT: £114 case, hardware and wire.

Specialists since 197,
P'ANOS Stage and z STR”\'GS . £169
Domestic Types Versatile Str'ur)g Svnthesmer Awnh Aspln
o keyboard facility and impressive voices,
Fe The most advanced | 49 note organ diode keyswitch plus two-
wwe  form of Touch Sensi- | phase Chorus

e e oymaris | ROTOR-CHORUS  £89

by patented tech- | Two-speed Rotor simulation plus Three
nique. Phase Chorus on a single 8" x 5 PCB.
Four mixable voices | Mains PSU included

FE-- ! !! !! for serious tone
variation plus elec- KEYBOARDS
tronic chorus and | Sauare Front with two hole actuator
- flanger effects. S GO

See lists for Cabi- - .73 NOTE—£39
Six Octaves £207 nets, PA. & Manu- = NOTEBBt[.\fgi'EE[AC;

7% Octaves £232 facture.
OUR PRICES INCLUDE VAT, CARRIAGE & INSURANCE

Please send s.a.e. for complete lists or use our teléphone BARCLAYCARD service.
Very competitive EXPORT rates — in Australia please contact JAYCAR in Sydney

ALL INSTRUMENTS MAY BE SEEN IN OUR SHOWROOM

CLEF PRODUCTS (Electronics) LTD., Dept. M., E&MM/4
44A BRAMHALL LANE SOUTH, BRAMHALL, STOCKPORT,

CHESHIRE SK7 1AH. — TEL: 061-439 3297
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SPECIAL PARTS FOR
PROJECTS IN THIS
MAGAZINE

The following items shown in parts lists in this
issue of Electronics and Music Maker are not
listed in the current Maplin Catalogue, but are
available from Maplin Electronic Supplies Ltd at

the following prices.—

BH67X Right-angle minicon plug 15-pin .59p
BR9I8G Drawbar blue ..........cccoeveviieanns £1.35
GA24B Guitar tuner PCB ............... ....£1.55
GA28F 75W Mosfet Amp PCB ;
GA29G Mosfet amp mounting bracket ..... 99p
GA33L Select-A-Match PCB 4

HY25C Display BoX ......ccoeeee.
LW5S1F 75W Mosfet amp kit
LW52G  WORDMAKER kit
QY09K LM311N 8-pin
QY11M  2SC2547E ...
QY12N 2SC1085E ......ocooocvveernen,
YK0O2C Transformer 2A 32-0-32V
YKO6G Pedalboard cableform ..............
YKO7H Transformer 4A 32-0-32V ........
YL26D Guitar tuner front panel .............

All available from:—

P o5 i 2acen.* TVHAPILIT

JUNE 1981
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ELECTRONIC GAMES

COLOUR CARTRIDGE

SEMI-PROGRAMMABLE T.V. GAME

+ 4 Cartridges + Mains
£39.

Adaptor
Ngrmal Price £73
NOW REDUCED TO: inc VAT

DATABASE T.V. GAME

FULLY PROGRAMMABLE
CARTRIDGE T.V. GAME
14 Cartridges avastable
Normal Price £87 86
NOW REDUCED TO:

the mark

£59

inc VAT

CHESS COMPUTERS

Normat Price £49.95

’r’_*ﬁ\

QOOQC
noono
POORIO 8
@O 'DG) )

£39.::

Teach your child 10
spell properly with
this unique learning
aid Fully automatic
features and scoring
Additional word
modules availabte to
extend the range of
words

NOW REDUCED TO:

We carry a range of over 15
different Chess computers:
Etectronic Chess £29.95
Chess Travetter £49.95
Chess Challenger 7 £79.00
Sensory 8 £119.00
Sensory Voice £259.00
SPECIAL OFFERS:

VOICE CHESS CHALLENGER

Normal Price £245 NOW £135.00
SARGON 25 BORIS 2 5

Normal Price £273 70 NOw £199.95
Alf prices include V A T

OLYMPIA HHP 1010

Normal Price £57.21
NOW REDUCED TO:

£34

Uses ardinary paper
No need 10 buy expensive
thermal paper!
Fast add hsting PRINTER
CALCULATOR 2 nnes per
second. 10 digit capacily
Uses normal adding
machine rolls Battery or

mains operated

Size 3 x4 k2 "

The most popular

V.Gameon
et with a range of over

40 cartridges including SPACE
INVADERS wijth over
games on one cartridge.

nc VAT

ELETEXT

-wa AL IS 170
o

€A TR | aaney.

ELECTRONIC DOOR

BELL

Normal Price £19.70
NOw REDUCED TO:

70nc var

Plays 24 difteren! tunes
with separate speed
control and volume
control Select the most
appropriate tune for your
visitor, with appropnate
tunes for different imes of
the year!

112 £98.4

Hand-held Invaders Games available £19.95

+ Invaders Cartridges avarlable to it
ATARI/RADOFIN/ ACETRONIC/PRILIPS G000
+ Cartridges also available for
MATTEL/TELENG/ROWTRON/
ODATABASE/INTERTON

ADD-ON £199

ADAPTOR .0

THE RADOFIN TELETEXT ADD-ON
ADAPTOR

Plug the adaptor into the aerial socket of your
colour TV  and receve the CEEFAX and
ORACLE television information services

THIS NEW MODEL INCORPORATES:

" Double height characiel faciity

* True PAL Colaur

' Meets fatest BBC & IBA broadcasi specificalions

* Push button channel change

" Unnecessary 1o remove the umil 1o walch normal
prodtammes

Gold-plated circuit board tor rehiabiity
* New SUPERIMPOSE News Flash faciily

The most advanced TV game In the world 20
cartridges avalable Add-

on KEYBGARD coming £ 9 tne
soon o convert the 95va
MATTEL to a home computer with 16K RAM, fylly
expandable and programmable 1 Microsoft Bas'c

Other accessories will be available iater in the year

THE OLYMPIA — POST OFFICE APPROVED
TELEPHONE

your remote call-in bieeper you can recewve these messages by
telephone wherever you are n the worid The remote call-in

Using a C90 stahdard cassette you canrecord as many as 45 messages The announcement can be upto 16
seconds long and the incoming message up to 30 seconds long

This telephone answering machine is manutatured by Olympia
Business Machines. one of the largest Office Equipment
manufacturers in the U K It s fully POST OFFICE APPROVED
and will answer and record messages for 24 hours a day With
. ne

bleeper activates the Answer ’Record Unit. which will at your VAT
command repeat messages. keep or erase them. and is

activated trom anywhere in the world. or 0N your return 10 youf

home or office The machine can atso be used tor message referral. if you have an urgent appointment, but
are expecting an important call. stmply record the ‘phone number’ and location where you can be reached
With optional extra bleepers {£13 each) this facility canbe extended to colleague s and members of the family
The machine 1s easy to install'and comes with full instructions I11s easily wired 1o your junction box with the
spade connectors provided or alternahively a jack plug can be provided to plug into a jack socket Most
important, of course. 1s the fact that it is fully POST OFFICE APPROVED

1he price ot £135 (inc V A [ | includes the machine. an extra-light remote call-in Bleeper, the microphone
message tape, A/C mains adaptor The umit 1s 9'%"x6"x2'2" and s fully guaranteed for 12 months. The
telephone can be placed directly on the unit  no additional desk space is requifed

= .
s R T e N
and ACCESS AARCLAYCARO number and leave it

eat 10 115 Post and packsng §res
Erpiess 4BNr delivery service avatihle N '
~ CALLERS WELCOME  Demonsiratuns dail o1 our Swkups $hum opets hom 9ams Giom (11l il || i
weetay Ly ) . N {il!
2 YEAR GUARANTI All goods at Covered by & full ymar 5 Quarant o i
further covered by out @aclusive Siica Shop 2 year Gisr antiee I" '
'||Ill|||"| Wl "lllllll'I "ll‘"' i "

E ‘X ast
Z |\ o crstert
s

e = i
P00 __—
VAN ROED -3

" MONEY BACK UNDERTAKING YOU are unsatshed Wit vids it ase and eatorn
7 days we will give you a full refund
SERVILE 4
ENHES W

[ ] 10
EM“ POLICE FLinaM

[
a2y
STATION

it
S1I0CUP,
RAY N E
10 fr0015C! 0 oy
s‘att'

1 . .
CREDIT FACILITIES  Full £redi Laciilin avaiabin 12 2400 W
ra1es ul intereat
PAHT ERCHANGT S0 0(EMI P

REDIT € ARDIS Wi 0 OM

|||||_|"!|" I"ll I II!
SILICA SHOP LIMITED oeprcamva " m" " m....m
" ‘i ‘ull

1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX "'Illllll" |“""||
Telephone: 01-307 1111 or 01-309 1111

NOTE The top of Hatheriey Rosd i 20t b vt

it one way only Pieise enter from
Sedeup W " Streas
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The Professional approach

TRANSISTORS

AC10 b, BC107C 12 | BC174 80201 80 | BF164 50 | BFR62 24 | MPSAO6 20 | TIP30B 42 | 2N708 14 | 2N2904 24 | 2N3823
AC125 30 | BC108 o|Bc17s BC556 BO202 80 | BF165 50 | BFR79 28 | MPSASS 20 | TIP3OC 44 | 2N711 30 | 2N2904A 26 FET) 60
AC126 22 | 8C108A 118C177 BCSS7 80201/202 BF167 24 | BFR8O 28 | MPSAS6 20 | TIP31 38 | 2N17 30 | 2N2905 24 | 2N3903 12
AC127 BC108B 1|BC178 BC55B M 1.70 | BF173 24 | BFW10 5B | NO120 18 | TIP31A 40 | 2N718 26 [ 2N2905A 26 | 2N3904 12
AC128 2 | BC179 BCS59 80 | BF176 36 | BFX29 25 | 0C19 B6 | TIP31B 42 | 2N718A 50 | 2N2906 1B | 2N3905 12
AC128K 0 BCY30 80 | BF177 24 | BFX30 30 [ 0C20 1.85 | TIP31C 44 | 2N726 29 | 2N2906A 20 | 2N3906 12
AC132 1 BCY31 802037204 BF178 25 | BFX84 24 { 0C22 1.50 | TIP32. 38 | 2N727 29 | 2N2907 20 | 2N40SB 12
AC141 1 M/P  1.70 | BF179 30 | BFXBS 26 | 0C23  1.50 | TIP32A 40 | 2N743 20 | 2N2907A 22 | 2N4059 14
AC141K 2 BCY33 80205  BO | BF180 30 | BFXB6 26 | 0C24 1.35 | TIP32B 42 | 2N744 20 | 2N2923 15 | 2N4060 14
AC142 6 BCY34 BD206 80 | BF181 30| 8FXB7 26 | 0OC25 1.00 | TIP32C 44 | 2N914 20 | 2N2924 15 | 2N4061 12
AC142K 7 BCY70 BD207  BO | BF182 30 | BFX88 26 | OC26 1.00 | TIP41A 44 | 2N91B 30 | 2N2925 15 | 2N4062 12
AC176 BCY71 80208 80 | BF1B3 30 | BFX90 55 | 0c28 90 | TIP41B 46 | 2N929 20 | 2N2926G 10 | 2N4220
AC176K 40 BCY72 BO222 47 | BF1B4 22 | BFY50 20 | 0c29 95 | TIPAIC 48 | 2N930 18 | 2N2926Y 09 | (FET) 35
AC187 25| BC116A 20 | BC186 8CZ10 70 | BO225 47 | BF1BS 22 | BFYS1 20 { OC35 90 | TIP42A 44 | 2N946 40 | 2N29260 09 | 2N4284 2B
AC187K 40| BC117 20 | BC1B7 8CZ1 70 [ B0O232  BS | BF186 26 | BFY52 20 | 0C36 90 | TIPA2B 46 | 2N1131 24 | 2N2926R 09 | 2n4285 28
AC188 26| BC118 17 | BC207 BCZ12 70 | BO233 65 | BF187 26 | BFY53 20 | oca1 20 | TiPa2c 4B | 2N1132 24 | 2N29268 09 | 2N4286 28
AC1B8K 40| BC119 28 | BC20B BD106 50 | BD234 655 | BF1B8 32 | BFY90 80 | 0c42 22 | TIP2955 60 | 2N1302 25 | 2N3010 20 | 2N4287 28
ACY17 50 |'BC120 35 | BC209 BD115 50 | BD235 55 | BF194 10| BIP19 3B | ocaa 24 | TIP3055 50 | 2N1303 28 | 2N3011 20 | 2N4288 28
ACY1B 50| BC125 25 | BC212 BD116 50 | BD236  SB | BF195 10{ BIP20 38 | pcas 20 | TIS43 22 | 2N1304 2B | 2N3053 22 | 2nN42B9 28
ACY19 50| BC126 30 | BC212L BD121 65 | BD237 65 | BF196 12| BIP 19/20 0C70 24 | TIS90 20 { 2N1305 2B | 2N3054 45 [ 2N4290 2B
ACY20 50 | BC132 18 | BC213 BD123 65 | BD238 65 | BF197 12| M/ 80 | oc71 15 | TIS91 22 | 2N1306 35 | 2N3056 42 | 2N4291 28
ACY21 50| BC134 18 | BC213L 8D124 75 | BD239A 50 | BF19B 15 | BRY39 38 | o¢c72 24 | TIS92 22 | 2n1307 35 | 2N3402 21 | 2N4292 28
ACY22 50| BC135 18 | BC214 BD131 35 | BD240A 60 | BF199 16| BSX19 20 | oC74 26 | UT46 20 | 2N1308 40 | 2N3403 21 | 2N4293 2B
AD130 75| BC136 20 | BC214L BD132 35 | BO239A/ BF200 30| BSX20 20 | oC7s 30 | zZrx107 10 | 2N1309 40 | 2N3404 29 | 2N4B6O
AD140 70| BC137 20 | BC225 BD131/132 240A 1.00 | BF222 90 | BSX21 21 | 1¢c76 35 | zZTx108 10 | 2N1599 35 [ 2N3405 42 E 60
AD142 85| BC138 28 | BC226 M/P 80 {8D240 4B | 8F224 20| BSYSS 13 | oc77 50 | ZTX109 10 | 2N1613 2B | 2N3414 16 | 2N4923 65
AD143 85| BC139 32 | BC237 BD133 40 | 8D241 45 | BF240 17|BSY95A 13 | oc79 40 | zZTX300 12 [ 2N1711 30 | 2N3415 16 | 2N5135 10
A0149 70| BC140 26 | BC23B BO135 35 | BDSO6 38 | BF241 18| BU105 1.60 | pC8I 22 | ZTX301 12 | 2N1889 45 | 2N3416 29 | 2NS13B 10
AD161 40| 8C1a1 28 | BC239 BD136 35 | BDSO8 3B | BF244 2B | BU1OS 0c810 24 | ZTX302 16 | 2N1890 45 | 2N3417 29 | 2NS172 14
AD162 40| BC142 25 | BC2st 8D137 35 | BDX32 2.20 | 8F257 30| 02 1.95 | ocs2 24 | ZTX303 16 | 2N1B93 40 | 2N3614 1.00 | 2N5194 56
ADI61/162 | BC143 25 | BC251A BO138 36 | BDY11 1.30 | BF258 30| BU204 1.40 | 0C820 30 | ZTX304 20 | 2N2147 75 | 2N3615 1.05 | 2N6245 40
M/P 80| BCl4a 40 | BC261 BD139 3B | BDY17 1.BO | BF259 35| BU205 1.40 | oC83 26 | zZTx330 15 | 2N2148 70 | 2N3616 1.05 | 2N6294 50
AF114 50 | BC145 46 | BC300 BD140 3B | BDY20 80 | BF262 60 [ BU208 1.90 | OC8a 3B | zZTxs00 13 | 2N2192 38 | 2N3646 08 | 2N5296 50
AF115 50| BC147 09 | BC301 8D139/140 | BDYSS 1.40 | BF263 60 [ BU208 0C139  BO | ZTX501 12 | 2N2193 3B | 2N3702 09 | 2N6448 12
AF116 50 | BC148 09 | BC302 M/P BDYS6 1.60 | BF270 36 02 225 | 0C140 80 | ZTX502 16 | 2N2194 38 | 2N3703 09 | 2N5457
AF117 60| BC149 09 | BC303 BD1S5 50 | BF11S 25 | BF271 31 (GP300 40 | pC169 80 | 2TX503 12 | 2N2217 25 | 2N3704 09 | (FET) 32
AF118 65 | BC150 20 | BC304 BD175 60 | BF117 50 | BF273 36} MJ4B0 85 | 0C170 80 | 2TX604 26 | 2N2218 25 | 2N3705 (09 | 2N5458
AF124 50 BD176 60 | BF118 75 | BF274 38 | My481  1.05 | oC171 80 | ZTX531 25 | 2N2218A 28 | 2N3706 10 FET) 32
AF125 50 68 | BF119 75 | BF324 35|MJ490 95 | 0C200 46 | ZTX550 25 | 2N2213 28 | 2N3707 10 | 2N5459
AF126 BF121 50 | BF336 34 | MJ491  1.15 | oc201 95 | 2N388 36 | 2N2219A 30 | 2N3708 08 | (FE 35
AF127 BF123 60 | BF337 34 | MJ2955 90 [ 0C202 1.20 | 2N38BA 56 | 2N2220 20 | 2N3708A 09 | 2NS561 36
AF139 38 BF125 50 | BF338 38 | MJE340 50 | 0C203 85 | 2Na04 20 | 2N2221 20 | 2N3709 09 | 2N6027
AF239 42 BF127 60 | BF371 26 | MJE370 55 2N404A 24 | 2N221A 22 | 2N3710 10 | (P.UT) 34
AL102  1.90 BO186 6B | 8F152 25 | BFas7 37 | MJE371 60 2N524 40 | 2N2222 20 | 2N3711 10 | 2N6121 70
AL103  1.BO 8D187 75 | 8F153 25 | BF458 37 | MJES20 45 70
ASY26 80188 75 22 | BF4s9 38 | MJES21 65 70
ASY28 BD189 7B 35 | BF594 30 | MJE2955 90 50
ASY29 BCA477 8D190 7B | BF156 28 | BF595 28 | MJE3055 65 a3
AU104 1. BC478 BD195 90 | BF157 28 | BF596 28 | MJE3440 52 43
AUII0 1.90 BC479 BO196 90 28 | BFR39 24 |MP8113 52 | Tjp29a 56
AU113  1.90 BC546 80197 95 28 | BFR40 25 {MPF102 60 | Tip29B 71
BC107 10 BCS47 80198 95 28 | BFR41 25 [MPF104 35 | Tjp29C 2N706 80
BC107A BC54B 80199 99 | BF162 24 | BFRS0 25 |MPF105 35 | TIP30 2N706A 80
BC1078 BC549 30200 99 BFRS2 MPSAO5 20 | TIP30A 28707 80
BY176 75| OA79 74L578 46 11 L 85 | ® 1000, 25
8Y206 30| 0ABI 74501 741583 170 | 7415280 2.40 | ZmA o 1] T
BY210,60009 | 0A8S 741802 74LS85 7418168 1. 7415283 85 [ 2957 100, 07 Tl oA
BYZ10 45| OAS0 741503 741586 741169 1.80 | 7415290 90 | (3920 12 o8 ) BYASEE00 e
8YZI1 45| 0A91 741590 7405170250 | 7415293 1.00 | 3322 700V g TR oyX 38,600 %0
BYZ12 40| 0A9S 741591 741517396 | 7415295 1.90 [ (2323 280V U0 | 12550 T000y 20 | Dux38 3001 e
BYZi3 40| OA182 741508 741592 7415174 95 | 7415298 1.50 [ 'S32 T et ey | QRS E0es &9
BYZ16 41| 0A200 741593 7418175 95 | 74152993.50 |- 0B o g4y, | 3 Amp 10 Amp
8YZ17 36| 0202 08 74L595 74LS181 2.70 | 74LS3233.50 | |Na002 100y 05 | IN630O0 50v 11 | 1810750 50v 30
BYZ18 36 | IN34A 07 741596 7415183 2.80 | 7415324 1. IN4OO3 200y 06 | INS401 100v 12 | 1S10/100 100v 35
8YZ19 36 | IN6O 06 7415107 7415190 7418325 3. NGO04 400v 06 | IN6402 200v 14 | 15107200 200v 40
0AS IN914 04 7415109 74LS191 96 | 7415326 3. IN40OS 600 ©7 | INS403 300v 15 | 1S10/400 400v 50
0A10 IN916 05 7418112 7415192 95 | 7415327 3. IN20OG 800v 07 | IN5404 400v 16 | 1S10/600 600v 60
0A47 INd148 04 748113 74L8193 95 | 74LS348 1. e ?oo 08 | INS405 S00v 17 | 1S10/800 800v 70
74LS114 7415194 95 | 74LS352 1. v 0 INS406 600v 18 | 1S10/100 1000v 85
7415122 74LS195 85 | 74LS353 1. 15016 80 09 | INS407 800v 22 | !S10/1200 1200v 95
7415123 60 ;ALSISGLOO ]Iatgggg
74LS124 1.60| 74LS197 85 | 74
30| 7486 74154 1. 74LS1%5 45| 7415221 1.00 _7,4L§367 THYR' ORS
15| 7489 74155 74LS126 45| 74LS2401.60 | 74LS368 .
60| 7430 74156 74US132 60| 74LS241 1.60 | 7415373 1. ot LA T ) vy e R
60| 7491 74167 74LS136 50| 74LS242 1.60 | 74LS374 1. 033 CA
THY1A/50v 34 | THY5A/400v 57| THYSA/BOOW 70
1.00( 7492 74160 74L5138 60| 7415243 1.60 | 74LS375 1. THY 1A 300y 38 | THYSA /600 80
1.00 | 7493 74161 74L5139 68| 7415244 1.50 | 741S3781.20 | THY1A/ 4 75| 10Amp —TO48
90 74162 74US145 1.15 | 74LS245 2.20 | 7415386 TRV /RIS ) | Dol A THY10A/60v 45
74163 7408147 2,00 | 74L5247 1.20 | 7415393 1.10 HY1A/400v 29 | 5 Amp —TO66 THY10A/100v 50
7496 74164 7405148 1,60 | 7415248 1.20 | 74183952.00 | THYIA/B00v 28 | THY5A/50v 36 | THY10A/200v 65
74100 74165 74LS161 70 | 74LS249 1.20 | 74LS398 2.70 rTm//soon go |THYSA/100v 45} THY10A-/400v 60
74104 74166 7415153 68| 74LS251 1.20 | 74LS399 2.00 gnoz o onl SO EAAZO0y 80 [ THY10A/600v 80
74167 7415165 66| 74LS263 90 | 7415390 1.40 |  Jo e’ 28 [THY5A/400v 57 | THYT0A/800v 1.10
745156 80 | 74L5257 90 | 74LS6702.50 | o e 93 |THY5A/600v 60 | 16 Amp — TO48
74LS157 60| 74LS2581.10 | COMPUTER aT108 gg | JHY5A/800v 75 | THY16A.50v 65
7415158 60 | 74LS260 85 LC.s IN3228 Folll 222222 77 | THY16A.100v 80
74LS160 85 [ 74LS259 1.50 | 54143 2.40 BYX30/50L 40 | THY16A/200v 90
7415161 75| 74LS2614.00 | 5708 ~ 350 | 3Amp —T066 |BIX30/400L 70 | THY16A-400v 1.20
74LS162 1.00 | 7415266 72 | 2616 2 THY3A/50v 35 | BTi16 1.50 | THY16A-600v 1.50
74LS163 90 | 7415273 1.65 | 5716.5, a.90 | [HY3A/100v 37 | C106D 3B | THY16A ‘800v 2.00
7415164 80 | 74152753.50 | 4116 ™" 215 | IHY3A/200v 2 27Y79‘ 402222095 30 Amp — TO49
. C Y Amp — THY30A./50v 1.30
THY3A/600v 60 | PLASTIC THY30A 1100v  1.50
E LM32 72709 GRS S0 THY5A/50wP 35 | THY30A.200v 2.9
CA280Q LM337T 709P 5 Amp — TO64 | THYSA/100vP 45 | THY30A ‘400v  4.00
CA3011 LM339N UA710C THYSA/60v 36 | THYSA/200vP 47 | THY30A 600v 4.20
CA3014 LM348N 3
casols Lmso TRIACS & DIACS
M381
CA3028 LM382N 2 Amp — T039 4 Amp — 70202 |6 Amp — 70220
€04000 cD4021 CD4081 CA3035 LM384 TR12A/100v 30| TR14A/400v 48 |TR16A/100v 45
€04001 €D4022 €D4082 CA3036 LM386 TR12A/200v 42 TR16A/2008n &2
CD4002 €04023 CD4085 CA3042 LmM387 TR12A/400v 50| 8 Amp — 70220 |TR16A/400v 60
€D4006 €D4024 €D4093 CA3043 LM3915 TR18A/400v 64 (12 Amp — 70220
CD4007 CD4026 C04501 CA3046 LM3916 10 Amp — TO4B TRI12A/300v 70
CD4008 C€04026 €04502 CA3052 LM1458 TRIT10A/100v 55| 10 Amp — TO220 [DIACS
€04009 CD4027 CD4503 CA3054 LM3900 TRI10A/200v  80( PLASTIC BR100 20
CD4010 CD4028 CD4506 CA3075 LM3309N 70 TRIT0A/400v 90| TRI10A/400P 85 |D32 20
€D4011 €04029 CD4507 g:ggg(‘) mgg:m 2.20 2N7601 3N 1.22
C04012 €D4030 CD4508 1.20 N76023N 1.
CD4013 €D4031 CD4510 gﬁgggg MC1304 1.80 | SN76110 }.gg ZENER DIODES
cD4014 €04034 €04511 MC1310P  1.45 [ SN76115AN 1. -
€Da015 €04035 €04516 CA3090 MCI312 170 | SN76660N g0, ITRITVESOA aifi=ee
CD4016 C04036 CD4518 CA3123E MC1350 1.20 | TAAS508 35| 15w 1.3V-100v S5 35"
CD4017 €04037 €04069 CD4520 g:g:g&f mg:ggg 1.40 ;AAGZI f.(s)g P
€D4018 €D4038 €D4070 €D4528 2.70 | TAA6618 . N
€D4019 CD4040 CD4071 CD4531 tggg;a ngfsSG 90 ;gﬁ;ggﬂ . Zg BRIDGE RECTIFIERS
CD4020 CD4041 CD4072 CDas561 20 L =
LF356N NESS6 s5 | Teasata 220 JATEAMS o |28mpAMS s |SwemefAms
A 308 NESe6 130 | TBABsos 93| PRl/1cLy 22 |BRasjoov 4o |BRe/iooy B0
MVR7805-MVR7824 all 59p Ea. | LM309K 1.25 | (m308 NES67 170 | TBAB20 70l BRIZZ007 (2T {[ERZG200F gl|jBES 200y 88
MVR7905.MVR7924 al 63p Ea. | UA7IMGHC 2.50| Lm3n 72702 46 | TBA9200 s | B e RO p0) |BR6%S00y £K
78L05.78L.24 all28pEa. | LM320 15v 12v, 15v LM317H UA703C 25 | TCA270S 1.40 / J
79L0S-79L24 all 55p Ea. 24v 95p Ea.| LM318H UA709C 25 | zZna1a 30
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new extended 19817 range

PA100

STEREO
PRE-AMPLIFIER

£17.65

PA200

STEREO

power supply, 1x2036 transformer and necessary wiring
diagram £19.52

STA10. 10 watts per channel Stereo Amplifier. Kit
consisting of: 2xAL30 amplifiers, 1xPA12 pre-amplifier.

fier. 2xSPM 120/65 power supplies, 2x2041 trans-
formers, 2xcoupling capacitors 1000mfd 100v and neces-
sary wiring diagram. £84.68

1xPS 12 power supply, 1x2036 transformer and neces-
sary wiring diagrams. £20.63

STA15. 15 watts per channel Stereo Amplifier. Kit
consisting of; 2xAL60 amplifiers, 1xPA100 pre-amplifier,
1xSPM80 power supply, 1x2034 transformer, 2xcoupling
capacitors for 8 ohms 470mfd 30v and necessary wiring
diagram. £36.76

STA25. 25 watts per channel Stereo Amplifier. Kit con-
sisting of: 2xAL60 amplifiers. 1xPA100 pre-amplifier,
1xSPM120/45 power supply, 1x2040 transformer, coup-
ling capacitors for 8 ohms 470 mfd 45v. 1xreservoir
capacitor 2200mfd 100v and necessary wiring dia-
gram. £40.50

STA35. 35 watts per channel Stereo Amplifier. Kit

Stabilised Power Supply Kit
Variable from 2-30 volts and 0-2 Amps

VPS30

Kitincludes:
1 -~ VPS30 Module.

wW STABILISED
AL30A 10w AL60 Rzla | SPM120 rowersurrLies | ALS8O
AUDIO R.M.S. AUDIO SPM120/45 AUDIO
AMPLIFIER Q’g%‘ﬂi‘;ﬂ SMP120/55 AMPLIFIER
M "
PRMLES 25 Watts RM& TETEge MODULE
£4.16 - £5.15 £6.38 £8.07
S450 @, |Stereo30 o _ |GE100 Mk2. AL120
STEREO iy COMPLETE f“‘- 10 CHANNEL MONOGRAPHIC AUDIO
FM TUNER sﬁ W) - EQUALISER wl;L_IFtIER |
. ; ith integra
smg rzlctl?-loop \\\\ GHRSSIY £23.00 ¥ heat sink and
5 short-circuit
7+7wR.M.S. protection).
s t21ES £13.14
AL250 VPS30 i MONO PRE-AMPLIFIERS
MM 100. Supply voltage 40-65v inputs: Tape.
POWER 1 25W R.M.S. SPMBO REGULATED VARIABLE Mag P.U. Microphone Max output 500mv.
AMPLIFIER Shg e STABILISED POWER £12.43
POWER SUPPLY SUPPLY MM 100G. Supply voltage 40-65v inputs: 2
Guitars. Microphones Max output 500mv.
- £4.84 £12.43
'
- £7.60 HARDWARE IN
PACKS OF 25.
STAS. 5 watts per channel Stereo Amplifier. Kit consist- STA100. 100 watis per channel Sterea Amplifier. Kit 839 OBA 1~ Bolt
£19.60 ing of: 2xAL20 amplifiers, 1xPA 12 pre-amplifier, 1xPS12 consisting of; 2xAL250 amplifiers, 1xPA200 pre-ampli-

850 6BA 4" Bolt
851 OBA Solder Tags
-852 2BA Solder Tags
853 48A Solder Tags
854 6BA Solder Tags
855 OBA Full Nut
856 2BA Full Nut
857 48A Full Nut
858 6BA Full Nut
859 OBA washer
860 2BA wWasher
861 48A Washer
862 6BA washer

FUSE HOLDERS

506 20mm Chassis Fuse
Holder 0.14

507 1'4” Chassis Fuse

0000000000000 0000000000
QOO S aANBaALaNNINSNNIWWW S N

WOONDODONNLQOODLEDOONONCO

MPA30 \ \g
MAGNETIC CARTRIDGE .Mm) .
PRE-AMPLIFIER i, ok
£3.27 I

BP124 SIREN ALARM
MODULE

American Police screamer
powered from any 12 volt supply
into 4 or 8 chm speaker,

ideal for car burglar atarm,
freezer break-down, and

other security purposes.

ONLY £3.85

5 WATTS —
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SEMICONDUCTORS

Giro No. 3887006.

Al prices exciude VAT, add 50p postage per order. Terms: C.W.0O., cheques,
Postal Orders payable to Bi-Pak at address below.

Dept. EMM 4 P.O. BOX 6, WARE, HERTS.
Tel: Ware {STD 0920) 3442. Telex: 817861.

Visit our shop at: 3, Baldock St, Ware, Herts.

PRE-AMPLIFIER e i o
consisting of: 2xALBO amplifiers. 1xPA200 pre-amplifier, 1 - 25 voit 2 Amp transformer. 508 Hf,]‘;jr-e'ca, in line Fuse
1x2035 transformer. 2xcoupling capacitors 470mfd .at 1 -0-50v 2” Panel Meter. Hol;ﬁer 0.1
50v for 8 ohms, 1xreservair capacitor 2200mfd 100v and "
o -0- M . 509 20mm Panel Fuse
%;‘: g necessary wiring diagram. £45.76 : 2.’%'2:‘[‘:‘ \ZNirZa\:s:mdﬂer KlT Holder
- 510 1'%" Panel bi-se
et STAS50. 50 watts per channel Stereo Amplifier. Kit con- potentiometer. £20 + VAT Holder 32
sisting of: 2xAL120 amplifiers. 1xPA200 pre-amplifier, 1 - 4K7 ohm wirewound FUSES:
1x2041 transformer, 2xcoupling capacitors 1000mfd 63v, potentiometer. Quick Blow 20mm:
£ 1xSPM 120/65, 1xreservoir capacitor 3300mfd 100v and o ] 611 150mA 0.06
18.24 necessary wiring diagram. £59.89 | Wiring Diagram Included. g:g ggg’\M": ggg
614 BOOMA 0.07
M E Transformers are not included with power supplies. Sll5 - igame °:°§I
v 616 1.5Amp 0.0
SPM 120 Range also require reservoir and oulput capacitors. 617 2.0 Amp 0.06
Power supply for AL20A-30A, 618 2.5Amp ggg
PA12, 5450 etc. BP124. 5 watt 12v max. - Siren Alarm M:gusl? 2041. 2 amp O-55v-65v. Suit: SPM120/55, g;g gj?sAK',ﬂ,, 0.07
Input A.C. Voltage 15-20V. - - SPM120/65v. 3.46 | 621 5.0Amp 0.06
Qutput D.C. Voltage 22-30V = GE100MK11. 10 channel mono-graphic equa- | 2039. 1 amp 0-20v. Suit Stereo 30. £3.50 Semi Delay: 20mm
approx. {Dependent upon liser, complete with sliders and knobs. £23.00 | 2043. 150mA 15-0-15v. Suit: SG30.  £1.60 622 12 ggm: 8'8-7,
35{‘;,}‘ Current B0OmA VPS30. Variable regulated stabilised power sup- 2%2 500MA 0.07
] ACCESSORIES 0.07
maximum, ply 2-30v 0-2 amps £7.60 " 5 625 1 Amp
Di jons 60x43x26mm L ) 139. Teak Cabinet. Suit: Stereo 30, 320x235x 626 1.6 Amp 0.07
HERSIONS ; PS250. Consists - 1 capacitor & 4 diodes for | §9mm. £7.00 627 2 Amp 0.07
£1.65 constructing unstabilised power supply for 140. Teak Cabinet. Suit: STA15, 425x290x 628 2.5 Amp 0.07
AL250 to 125 watts 2.90 | g5 629 3.15 Amp 0.07
e £9.50 | 630 504 0.07
FP100. Front Panel for PA100 & PA200.£1.80 | &30 S.04ma
TRANSFORMERS BP100. Back Panel for PA10O & PA200. £1.60 | g31 250MA 0.06
PA12 % 2034. 1.7 amp 35v. Sult SPM80. £4.90 | GE100FP. Front Panel for one GE100MK11. | 632 500MA 2128
STEREO ST = 2035. 2 amp 55v ; £6.65 £1.75 634 BOOMA 0.06
CRE Bl PUFIER LA 2036, 750mA 17v. Suit: $S12. £2.85 | 2240.Kit of pans including Teak Cabinet, Chos- | 635 1 Amp %09
¥ 2040. 15 amp 0-45v-56v. Suit: SPM120/45. | s, Sockets and Knobs etc. (To house STA15 | 936 1 AmP e
o0 SPM120/55v. £6.45 | Amplifier). £19.95 | 638 2.5Amp e
. 639 3 Amp O’gg
Full data sheets are available FREE on request, please enclose a S.A.E. 22; g :mp g'oe
mp 2

CB ACCESSORIES

Adjustable Aerial Gutter Mount
C8 Mobile Antenna

Mobile or CB Mike 600 ohms
Mobile or CB Mike 250 ohms
PL 259 P i

$0239 Soc et 4. hole fixin

te hole ?lxm

BORS Sint e
ouble Ended Female Cou ler
NC555 Reducer for PL259 (Small ¥
NC556 Reducer for PL259 (Large) £0.16
M359 Rtght Angle Coupler PL259 S0239 £0.75

M358 T Connector Female-| Male Female £0.85
NC563 Inline Coupler PL259 x 2 £0.6
BNC15 50 ohm standard plug
BNC1502 Chassis mounting socket
8NC1503 Chassis mounting socket single
ENC1850 BN

male 1o $0239 female

BNC1521 BNC female to PL259 male




ELECTRONICS
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. -

AETIEE ORGAN

A complete electronic i - —
organ to build at low cost 4 g v T RGNl

AT MAARAR®

PART 4: Interwiring,
setting-up and
Pedalboard circuitry

Last month we showed in
Figure 22 the interwiring details.
This month we describe how to
achieve the resuits shown.

Interwiring

Take the seven wires coming
from the power supply PCB, cut
the blue and white wires to a
length of 1.2m and the remaining
five wires to 1m. Strip and tin the
wires, terminate to the socket
contacts and fit into the five- and’
six-way housings as shown in
Figure 25. Check again that the
wires are connected to the correct
pins on the power supply.

Cut 2m from the length of
yellow wire, then cut that in half,
and twist the two lengths to-
gether. Cut 80cm off the iength of
screened cable and terminate
these three wires on the socket
contacts as shown in Figure 26.
Push the contacts into the six-way
housings as shown in Figure 25.
Connect the free ends of the two
yellow wires to the two tags onthe
spring line marked “input” (it
does not matter which way round |
they are connected). Prepare the |
other end of the screened cable
and connect it to the tags on the
spring line marked “output”. The
screen must be connected to the
terminal that is already connec-
ted to the metal case.

Cut two 1.5m lengths of violet
hook-up wire and 15m of
screened cable and connect to
the four-way housing as shown in
Figure 27. Connect the other ends
to the swell pedal and glide switch
as shown in Figure 28.

Cut a 50cm length from the
orange, yellow and violet wires
and connect them to one of the ’ <
three-way housings and the two 5V TO 8V
LEDs as shown in Figure 29. ¢ LBodUsT

Cut 30cm offthe end of the 4m
length of 2-core mains cable (at TESTING SK5
present connected to the PSU), MUETAGES TESTING SK8 VOLTAGES
then cut off a further 70cm and |
connect one end of each lengthto |
the headphone socket as shown | figure 25. wiring for springline, PSU and socket housings.

30 JUNE 1981 E&MM

5V 10 8V
ADJUST RV1
TO 6V5S

o

SLEEVE
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SPRINGLINE




ELECTRONICS

in Figure 30. Connect the two re-
sistors R604 and R605. To the
other end of the 30cm piece
connectthe two-way housing. The
remaining cable is connected to
the loudspeaker with the brown
wire connected to the tag nearest
the red dot on the speaker
chassis.

Cut 1.5moffthe 3mlengthof2-
core mains cable (still connected
to the PSU) and connect one end
of this piece and the end of the
piece from the PSU to push-on re-
ceptacles, after sliding the covers
back over the wires, as shown in
Figure 31. Temporarily connect
these to the mains switch. Refer-
ing to Figure 12, connect the
other end of the cable to the 3-way
terminal block, connecting the
green wire from the PSU to the
third terminal. Connect the 3-
core mains cable to the other side
of the block as shown in Figure
12. Do not connect to the mains
yet.

With reference to Figure 23,
link together all the top, left-hand
tags of the pedalboard switches
with the strapping wire. Then link
together all the lower, left-hand
tags of the pedalboard switches.
Referring now to Figure 32, iden-
tify which wire number is whichiin
the 15-way jumper that has a plug
already connected at one end.
Separate wire number 1 from the
ribbon by carefully cutting along
the groove between that wire and
the next. Once started, it can be
pulled back by hand. Pull back for
exactly 50cm then cut 45cm off
this wire and terminate at the tag
shown in Figure 23. Separate wire
2 and then wire 3 to the same
distance as wire 1 and terminate,
then work through the remaining
twelve wires separating back
each wire only as far as required
for each connection.

Now connect the remaining
lengths (just over 1.3m each) of
the orange, yellow and violet wires
to the remaining three-way hous-
ing as shown in Figure 32 and
connect the other ends to the
pedalboard as shown in Figure
23.Connect the orange wire to the
centre, right-hand tag of the ex-
treme right-hand switch then cut
15cm off one of the wires cut from
the ribbon jumper and link that
tag to the centre right-hand tag of
the third switch from the right.

This completes the wiring.

Setting-up the
Power Supply

Ensure that the covers are
completely covering the tags on
the mains switch and take care
with the mains terminal block, the
fusehoider and the transformer
primary tags whilst testing is in
progress. Insert the fuse FS1 into
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SOLDER |
TO CONDUCTOR

INSERT

INTO HOUSING

ENONROR N S R

v

s

SECTION THRO'
SKT HOUSING

\

CLAMP -
INSULATION

\
LOCKING
TAB

SOLDER\

THICK WIRE

Figure 26. Socket contacts and housing details.

2 VIOLET WIRES
TO FOOT SWITCH

SK6

INSULATE
SCREEN

SCREENED

CABLE TO
SWELL PEDAL
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Figure 27. Four-way housing.

the fuseholder in the power sup-
ply chassis. Ensure that the two
sockets on the ends of the wires
from the power supply are NOT
connected to the main PCB. Con-
nect the 13A plug tothe otherend
of the 3-core mains cable. Plug
into the mains supply and switch
on.

Set a multimeter to a DC voit-
age range higher than 40V, take
the five-way socket and place it
with the locating lugs down and
the wires entering from the rear.
(The brown wire should be on the
left). Switch on the organ mains
switch; the neon in the switch
should light. With thin-tipped
probes or with pieces of wire
connected to the probes, connect
the meter positive probe to the
left-hand socket and the nega-
tive to the socket next to it. The
meter should read between 30V
and 35V. If this voltage is not
correct, switch off immediately
and re-check all wiring and the
polarity of all relative compo-
nents.

If all is well, move the meter
positive lead to the right-hand
socket and the negative lead to
the socket next to it. Switch the
meter to the 10V DC range (or
next highest range) and check
that the meter reading is between
5 and 8 volts. Adjust RV1 on the
PSU PCB with the trimming tool
until the meter reads 6.5V. Re-
move the negative lead and re-
place it with the positive lead. Put
the negative lead in the centre
socket. The meter shouid read
between 5V and 8V. Adjust RV2
on the PSU PCB untit the meter
reads 6.5V.

Take the six-way socket and
place it with the locating lugs
down and the wires entering from
the rear. (The centre wire of the
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Figure 28. Swell pedal and glide switch.
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screened lead should be on the
left). Switch the meter to a DC
voltage range above 15V and
connect the positive lead to the
third socket from the left and the
negative one to the third from the
right. The meter reading should
be between 14V and 16V. Switch
off.

Setting-up the
Main PCB: Supply
Rails

Note that in the following in-
structions the front of the PCB is
the edge with the latchswitches
under it. Connect the two sockets
from the PSU to their plugs onthe
main PCB, SK8 with its locating
lugs towards the centre of the
PCB and SK5 with the locating
lugs downwards. At this stage
there should be no other sockets
connected to the main PCB and
ICs 1, 4, 24 and 44 should not be.
plugged in.

Switch on and switch the
meter to the 10V DC range (or
next highest range). Connect the
meter negative {ead to the metal
of the pot mounting bracket and
the positive to the positive end
(nearest front of board) of C216
on the extreme left-hand edge of
main PCB. The meter should
indicate between 5.5V and 6.5V.
Connect the meter positive lead
to the pot mounting bracket and
the negative one to the negative
end (nearest the rear of the
board) of C216. The meter should
indicate between 5.5V and 6.5V.
Switch off.

Unpack the remaining four |

ICs taking care to avoid touching
the pins. Plug them in as shown
on the legend on the PCB and on
the identification chart supplied
with the kit. Note that all the ICs
on the main PCB have pin 1 either
to the rear of the board or to the
left-hand side (except {C24). En-
sure that all drawbar slide pots
are at minimum i.e. towards the
rear of the board and that ali
switches are released or off, ex-
cept any one rhythm switch and
the presets cancel switch.

Connect the two jumper
cables to the keyboard PCBs,en-
suring that the cable teaves PLA
towards the centre of the PCB, not
as shown in Figure 22. Connect
the other ends to the main PCB
making sure that the cables come
off the sockets towards the rear of
the PCB as shown in Figure 22.
Plug in the 15-way connector on
the end of the cable from the
pedalboard with the cable com-
ing off downwards. Plug in the
other four sockets. When you are
certain that they are all correctly
connected, switch on.

Connect the meter negative
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lead to the pot mounting bracket
and the positive to the positive
end of C216. Adjust RV1 on the
PSU PCB until the meter reads
exactly 6V. Connect the meter
positive lead to the pot mounting
bracket and the negative to the
negative end of C216. Adjust RV2
on the PSU PCB until the meter
reads exactly 6V.

Setting-up the
Main PCB: General

Leave all the drawbar slide
pots at minimum and set the
meter range to 2.5V DC (or next
highest above). With reference to
Table 4, adjusteach preset shown
as follows. Connect the meter
positive lead to the pot mount-
ing bracket and the negative one
to the test point shown in the
table. With no keys pressed note
the voltage reading as accurately
as possible. Press any key on the
manual indicated in the table and
adjust the preset shown in the
table until the voltage is identical

TEMPO

D151 GREEN

LED

Figure 29. Downbeat and tempo LED wiring,

SK9 PL9

BRN 2
i
BLU

R605
JK1

R604

hgure 30. Headphone and loudspeaker wiring.

Test Point Preset
TP1 RV35
TP2 RV36
TP3 RV45
TP4 RV16
TP5 RV14
TP6 RV15
TP7 RV13

Button pressed Manual
Presets cancel Upper
Presets cancel Upper
Accordion Upper
Presets cancel Lower
Presets cancel Lower
Presets cancel Lower
Presets cancel Pedalboard

Table 4. Setting-up. VCA's

to the one noted previously. Set all
seven presets in turn.

Advance the Bass Guitar
drawbar RV12 and advance the
master volume RV50. Press any
pedal on the pedalboard and
adjust RV1 on the main PCB for
the cleanest attack that gives the
most realistic sound.

Reset RV12 and advance the
pedal