


All kits also available as separate packs {e g
P C B, component sets, hardware sets, etc ).
Prices in FREE CATALOGUE. .

SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.

The TRANSCENDENT 2000 1s a 3 octave instrument transposable 2 octaves up or down giving an atfective 7 octave range There i1s portamento, pitch bending, a VCO with shape and pitch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper There 1s also a slow oscillator, a new pitch
detector, ADSR repeat, sample and hold, and special circurtry with precision components to ensure tuning stability amongst its many features

The kit includes fully finished metalwork, fully assembled solid teak 7

cabinet, filter sweep pedal, professional quality components (all e g e g
resistors either 2% metal oxide or 2% metal trim!) and it really 1s . . Gy oA
complete — nght down to the last nut and bolt and last piece of wire! P

There s even a 13A plug in the kit — you need buy absolutely no more
parts before plugging 1n and making great musicl. Virtually all the
components are on the one professional guality fibreglass PCB printed
with component locations. All the controls mount directly on the main
board. all connections to the board are made with connector plugs and
construction is so simple it can be built easily in a few evenings by
almost anyone capable of neat soldening! When finished you will
possess a synthesizer comparable in performance and qualty with
ready-built units selling for many times the price!

COMPLETE KIT Bt e
ONLY
£168.50 + VAT!

Comprehensive handbook supplied with all complete kits! This fully
describes construction and tells you how 1o set up your synthesizer
with nothing more elaborate than a mulu-meter and a pair of ears!

WE'VE MOVED!

FACTORY
ERS FROZEN!

TRANSCENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER
ANOTHER SUPERB DESIGN BY SYNTHESIZER EXPERT TIM ORR — PUBLISHED IN ETI

The Transcendent DPX is a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultanecusly On the first there 1s a beautful harpsichord or
reed sound — fully polyphonic, 1.e you can play chords with as many notes as you like On the second output there 1s a wide range-of different veices, stll fully polyphornic It can be a
straightforward piano or g honky tonk piano or even a mixture of the two! Alternatively you can play strings over the whole range of the keyboard or brass over the whole range of the
keyboard or should you prefer strings on the top of the keyboard and brass at the lower end (the keyboard is electromically split after the first two octaves) or vice versa or even a
combination of strings and brass sounds simultaneously And on all voices you can switch 1 circuitry to make the keyboard touch sensitive! The harder you press down a key the louder 1t
sounds — just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism
There 1s a master volume and tone control, aseparate control for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the vibrato
comes in only after waiting a short time after the note 1s struck for even more realistic string sounds

NEW FACTORY UP
PRICES DOWN!

-

w‘ : S RS
.3" X 15.0" X 5.0 (rear) 3.3" (front)

S S =
Cabinet size 36

COMPLETE KIT ONLY £299.00 + VAT!
To add interest to the sounds and make them more natural there 1s a chorus/ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines The
overall effect of this1s similar to that of several acoustic Instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects

Asthe system is based on digital circuitry digital data can be easily taken 10 and from a computer {for storing and playing back accompaniments with or without pitch or key change, computer
composing etc , etc )

Although the DPX s an advanced design using a very large amount of circuitry, much of it very soptustcated, the kit s mechanically extremely simple with excellent access to all the circuit
boards which interconnect with multiway connectors, just four of which are removed 1o separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet

The kit includes fully finished metalwork, solid teak cabine., professional guality components {all resistors 2% metal oxide), nuts, bolts, etc , even a 13A plug — you need buy absolutely no
more parts before plugging in and making great music! When fimished you will possess an instrument comparable in performance and quality with ready-built units selling for over £1,200

P”W[”’”ﬂ” ORDERING INFORMATION AND MORE KITS
iINncLupinG THE (EL2JdX (H[o]US on PAGE 8
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ZETRON

BRITAIN’S FINEST SELLING RANGE

ZETRON

NEW ZETRON L.C.D.
CALCULATOR NEw

Superb value in the
economy range of LCD
calculators. What more
could you ask for? This
marvel of the silicon
chip era boasts the fol-
lowing:

Four basic functions,
chain and mixed opera-
tions, constants for four
functions, % calcula-
tions including dis-
counts and mark-ups.
Automatic accumula-
tion in four functions.
*PLUSH

Square Root facility
*PLUSH
Memory facility

GENTS MELODY ALARM
CHRONO DUAL TIME

Brand new Melody
Alarm, Chrono. Con-
stant display of hours,
mins, secs, weekday,
am/pm and mode
square flag indication. a

The chrono runs to a
1/10th sec (running
horse style) split and lap
mode facilities are
standard. Dual timing
facilities. The alarm
system is unique in the
tact that it plays the
tune "‘Yellow Rose Of
Texas'* for 20 seconds.

The tune can be
actuated at any instance
by the press of a button.
Backlight, infinitely ad-

NEW NEW
QUARTZ L.C.D. TIMER

A new style timer incor-
porating split second
accuracy. The timer is
finished in a strong
black plastic case with
large L.C.D. readout of
hours, mins and secs. A
further optional display
mode of month, date
and weekday is avail-
able. The timer incor-
porates a 1/100th sec
chronograph with
numerous facilities.

(i} The timer can be
frozen.

(i) Two people can be
timed simultaneously.
{iii) Split and lap mode

#PLUSH L ! | B | )
ity by s et S ey ek ora s mals i o e
ALL THIS FOR A VERY LowLy attached to the timer back.
MODEST ¢4 95 PRICED which aids movement ~ OFFERED AT ONLY
) £4. £17.75 at sporting events. £19.95
GENTS FRONT BUTTON GENTS ALARM CHRONO LADIES COCKTAIL
CHRONO ALARM (12/24 CYGLE) }
A really superb watch 5
and module. It can be A

Latest style! Constant
display of hours, mins,
secs, am/pm, weekday
and alarm indication. A
further two optional
display modes are
available. The watch
comprises of 7 digits,
12 function and is pro-
grammed to the year
2009. The alarm can be
set to any time within
24 hours and operates
for 30 sec. Back-light
and a closely woven ad-
justable staintess steel
strap finish the watch
off with a really superb
steek look, only 8mm
thick.

£13.25

‘watch with hours, mins,

set as a 12- or 24-hour

secs, am/pm and
weekday indication
always on display. A
unique calendar is built
into the watch. You can
have month followed by
date or date followed.by
month, it’s entirely up
to you. A 24-hour alarm
can be set to any time
within a 24-hour
period.

The chronograph
has a 12-hour capacity
and runs at 1/10’s.
Sptit and lap mode
facilities are available.

Battery hatch,
mineral glass, long-life
battery and a closely
woven adjustable stain-

less steel strap finish the
watch off with impec-
cable looks.

ONLY £16.50

Elegance and style for i
the lady with the dis- ! :
cerning taste. In gold or / 4
silver finish  with /“’“«q g
matching bracelet. o

Constant display of
hours and mins with
month, date, secs, auto
calendar and back-light.

VERY SPECIAL
£10.50

LADIES SUGAR COATED

Another superb ladies
watch with that ex-
tremely popular sugar
frosted finish. Links can

easily be removed from . "’{, oo
the strap and the clasp ¥

has a spring mechanism
built in to give a com-
fortable fitting. Con-
stant display of hours
and mins, with month,
date, secs, auto calen-
dar and back-light.

£10.50

GENTS CHRONOGRAPH

Probably the best
looking chrono on the
market, Constant dis-
play of hours, mins,
secs with am/pm indi-
cation. Also month,
date and weekday indi-
cation. 1/100th and
1/10th sec with split
and lap mode facilities.
Back-light, closely
woven adjustable stain-
less steel strap.

SPECIAL £8.95

GENTS MELODY MULTI-
CHIME ALARM CHRONO

Latest technology! Con-
stant display of hours,
mins and secs, week-
day, date and month
with mode and chime
indication display. The
musical alarm once
actuated plays the tune
“*Qh Suzanna'’. Two
further alarm systems
are incorporated in this
outstanding watch: (i)
24-hour alarm; (ii)
count-down alarm. The
watch can be set to
chime on every full
hour. A 1/100th sec
chrono is standard to
the watch. Can be Lo
switched off. Mineral T
glass face. The watch

also has a battery hatch

backlight and infinitely

adjustable stainless

steel strap. VALUE AT £19.95

ZETRON

WHERE RELIABILITY, STYLE AND ELEGANCE REALLY COUNT

ZETRON
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MITRAD

(MIDLAND TRADING COMPANY)

THREE OF THE FINEST SELLING WATCHES ON THE BRITISH MARKET

GENTS MEMORY CALENDAR ALARM
CHRONO

A really successful watch incor-
porating all the latest techno-
logy.

Hours, mins, secs, weekday
and snooze alarm indication on
constant display.

A further two optional dis-
play modes are available, one
being the calendar and month,
which can be increased or de-
creased to give the appropriate
month of the year.

A 1/106th second chrono-
graph with split and lap mode
facilities are built into the watch
with a 12-hour capacity.

A 21-hour alarm with a 10-
minute snooze function is also
standard to this watch. A
further feature is the backlight
and fully adjustable stainless
steel bracelet.

*
STAR VALUE

£19.95

GENTS QUARTZ ANALOGUE

A truly superb timepiece with ex-
treme accuracy. A choice of two
colours on this outstanding watch
are available, blue or white.

The calendar in the watch can
be set to give a readout in either
French or English with date indica-
tion being automatic.

An infinitely adjustable stainless
steel strap is built in as part of the
watch.

The watch is fitted with a long-
life battery and comes with
luminous markings to aid night-
time vision.

YES ONLY £19.95

GENTS DIGITAL ANALOGUE
CHRONOGRAPH

Just look at this outstanding watch:

i) 6 functions (hours, mins, secs, month, date, week-
day); ii) chronograph resolution; iii) automatic 4-year
guarantee; iv) five buttons control all functions; v)
back-light available.

ONLY £29.95 + P/P

MACYS

NG TAL-ANALOG
CHROMOGHR & P3¢

MOOE AW RESEY
LIGHY

The above watch is a new style digital analogue
featuring complete up-to-date modern technology. The
watch basically constitutes a traditional hand watch
plus a modern digital watch, both battery powered.

Hours, mins and seconds are on constant display
and with the press of a button, month, date and
weekday is displayed.

This unigue timepiece also has a chronograph built
in which runs to a 1/100th sec, and has a 12-hour
capacity. Features include: i) the chronograph can be
frozen; ii) two people can be timed simultaneously, and
i) split and lap mode facilities are available.

The watch is finished off with an elegant infinite
adjustable stainless steel strap.

ORDER NOW TO AVOID
DISAPPOINTMENT ! !!

! MITRAD'!

THE UNRIVALLED RANGE

! MITRAD'!

We are able yet again to offer you the above watches plus a

complete quartz watch range. All at unrivalled prices. Just look

at the following points:

[0} 48-hour despatch guaranteed on both retail and trade
orders.

(i) Full instructions and 12 month manufacturers guaran-
tee.

(iii) Our own free back-up service.

(iv) 10-day full money refund if not completely satisfied.

V) Free felt presentation case with each watch.

O>PTA—2

Phone or write for free full comprehensive catalogue on the
complete range of watches we offer. Large discounts available
for bulk buyers. Trade lists on application. Agents wanted
everywhere. P/P per item 85p which includes insurance.
Cheques or PO’'s made payable to MITRAD and sent to (Dept.
ET), 58 Windmill Ave, Kettering, Northants NN16 8PA.
(0536) 522024.
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WATFORD ELECTRONICS
_ THE DIGITAL FREQUENCY METER with a Difference

© 0-150MHz in 5 ranges.

* Large 8-digit display for high accuracy
* Penod and time interval facitity.
* Unit counter up to 99,999,999

10MHz crystal timebase
° Hold and reset buttons plus built-in PSU.
All lhese features and more for less than half the price of an ordinary frequency meter. The
DEM2000 has all its components including the displays, switches and transformer mounted
on one double sided PC board. Assembly is simplicity itself especially since interwiring has
been eliminated. This is a high quality design and will make a truly professional digital
frequency meter that any constructor will be proud to own.

Price: Only £64.50 Kit (P&P 65p). Probes: Optional extra £8.75

Ready built and tested: £75.50 (65p p&p)

SLIDE 250V

WATFORD'S BASIC Computer Games SWITCHES e o
FORDis 550p TOGGLE: 2A. 250V. R e o

o Some Common BASIC SPST 28p e e

CORNER- (No VATon oot e 505 oPST 3ap VA DPDT

4pole 2-way  24p
32 BASIC Programs for DPOT 33p

) 80 950p dpoleon/off  Sap PUSH BUTTON

Siiicon Chip & You 250p ZBO Assembl Lang. Pro- DPDT Black Body
Future With Microelec- gramming 760p SUB-MIN TOGGLE Red, Blue, Grn.. Yeil.
tronics 400p 280 i sP 9 59p SRL Latcting ~ 125p

Hiystrating BASIC; 250p (o 890p SPSTon/off  S54p SRM Momentary
Programming in BASIC 6507 " Assmbl.  Lang SPSTbuased  85p 125p
for Business P Programming 750p DPOT 6 tags. 70p MINI. Non Locking

C202 Prog ing the DPOT centre off  79p Pushto Make  15p
Full ASCIl Coded 56 6502 750p OPDT bissed  115p Push Break 25p
ey Practical  Intwo. 1o Pushtoc/over 85p
KEVBOARD PASCAL 400p ROTARY: Make your own multiway Switch
pe 756 TTL Cook-Book ~ 700p Adjustable Stop Shafting Assembly. Accom-
Only :39 95+ CMOS Cookbook  750p modate up to 6 Waters 90p
{incl. data) (p&p please add 40p) Mains Switch DPST to fit 40p

Break Before Make Wafers. 1 pole/ 12 way.

DIL SWITCHES 2p/6 way. 3p/4 way. 4p/ 3 way. 6p/2 way
5

ASTEC RF Modulators 4.wiéy SPST 110 6p
250 6-way SPST 120 Spacer and Screen 6p
Special Widebandwidth 8-way SPST 148 ROTARY: (Adjustable Stop)
for Computers 470 RELAYS 1 pole/2 10 12 way, 2p/2 to 6 way, 3
Sound Modutator 250 RL6 SPCO 178 pole/2to 4 way. 4pole/21w03way 43p
RLEB DPCO 215 ROTARY: Mains 250v AC. 4 Amp 52p
CRYSTALS TRANSFORMERS (Mains Prim 220-240V) ALUM. PANEL
6.0-6V, 9-0-3V. 12-0-12V 100mA 9p METERS
100kHz 323 | 3VA:0.6v 0-6V (PCB mouning) BOXES i
455KHz 383 | BVA: 6V-.5A 6V-5A. 9V- 4A OV- 4A 12v 3A WITH LID FSD
-, MHz 323 | 12v- 3A, 15v-25A 16v-.25A p | 60xd6x
"+ 1.008M 385) 12V: 4.5v-1.3A 4.5V-3.3A 6V-1.2A 6V- 1 2A 3x2x1” s | 35mm
1.28MHz 392 | 12V-.6A 12Vv- 5A. 16v-4A 15V 4A: 20V-3A | 2%xSYxtys” 0-50pA
_ 1.8MH: 323 | 20v-3a 235p (ZOpp&p) 75 | 0-1004A
~ 1.8MHz 323 | 24VA: 6V-1 5A 6C-1 5A: 9V-1.3A 9v-1 axax1v” 715 | 050044
- 18432MHz 362 | 12v-1A 12V.1A; 15V-8A 15V-BA. 20V- SA 4x2%xt% 75 | O-1mA
2.4576MHz 362§ 20V-.6A 320p (45p p&p} 4xS%xt'* 90 | O-5mA
3.2768M 323 ]| 50VA: 6V-44 6V-4A 9V-2.6A 9V-2 5A. 12V-24 4x2ax2” 80 0-10mA
3.57954M 195 | 12V-2A; 16v-1 5A 15v-1.5A, 20V-1 24 20V- Sx4x2"" 107 0-50mA
o 4.000MHz 290 | 1.2A 25V-1A 25V-1A 30V- 8A 30V-.8A 6x4x2" 110 | 0-100mA
® 4.032MHz 323 365p (50p p&ip) 7xSx2% 145 | 0.500mA
4.433619M 135 | 100VA: 12V-4A 12V-4A; 16V-3A 15V.3A Bx6x3" 185 0-1A
5.0MHz 355] 20v.2.5A 20v-2.5A; 30Vv-1.5A 30V-1.5A 10x7x3" 240 0.2a
6.185M 323 | 40v-1.25A 40V-1.25A  50V-1A 50V-1A 695p 10x4%x3" 228 0-25v
5.24288M 425 | (60p p&p). (N.B. p&p charge to be added above 12x6x3" 230 | O-50VAC
6.0MHz 323 | our normal postal charge.) 12x8x3" 275 0-300V AC
6.5536M 200 3u
7.680M
Aot 3a VOLTAGE nmuunons oPTO N,
8.86723M 323 = LEDs with Clips
9.376M ;z: 5V 7805 ‘759 7905 220p | TIL209 Red 13 Avaxvax1 W
10.0MHz 323 | 12v 7812 175p 7912 220p | TIL211 G 17 050
10.7MHz 323} 15V 7816 175 TIL212 Yel. 18 0,300, A
12MHz 392 18V 7818 175p TiL220 2" Red 14 0.5000A
14.3181MHz 300 1A TO220 Plastic Casing 266 Green, Yellow 595p
18MHz 323 5V 7805 60p 7805 65p | or Amber 18
18.432M 323§ 12v 7812 &0p 7912 €5p (S;quareYLEl[‘)s, Red, -
20.0MHz  323] 15v 7815 60, 7915 66 reen. Yellow i
27.648M 32371 18v 7818  6op 7918 65p| D271 nfraRed 40 ;nfa.g?ml LD
38.6667M 350} 24v 7824 60p SFH205 Oetector 90 TIL312 3 CA 108
48.0MHz 323 TIL32 IntraRed 68 "
100.00MH: 100mA  TO92 Plastic Casing nL78o. TIL313 3"CC 108
z 323 etector 70 "
5V 78105 30p 79L05 65p | GancRaPr Red10 111321 .87CA 11§
"
6V 78L62 30p — | segments 225 TW322.5"CC 115
8v 7882 30p - DL704 3“CC 99
12v 78L12 30p 79112 6sp | LS400 255 DL707 3" CA 89
ETIProjects: | 15y 78115 30p 79015 65p | OCP71 120 DpL747 6" CA 180
Parts available '} ORPI2 63 8" Orange CA 250
for: Click LM300H 170p  (M327 270p | ORPB1 85 FND357Red 120
OrISHC LM30SH 140p  LM723 38p | 2N5777 45 37 GreenCA 150
Eliminator, LM309K  135p  TAASS0 50p ISOLATORS 6" Green CA 215
- DM900, 60W | 1M317K  350p  TBA625B 95p | IL74 48 3+ RedCA 150
Amplifier LM323K 550p  TDA1412 150p | TiL1t1/2 85 3"+ Green CA 150
System. Send | |M325N  240p  78HOS +5/54 114 95
SAE plus5p | (M326N 2400 595 | w117 110 LCO3%Dgn 875
tor list. TG R, | CIITEE 225 LCD 4Digit 975
15202 345 | L5352 185 | 4011 4050 ag | 4162 125 4520
15221 120} 15353 185 4051 8o | 4183 125 4521
LS240 225 ] LS365 85 4052 80 4174 130 4522
15241 225 | LS366 65 4053 o | 4175 120 4526
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Special Offer-

Top o all systems
ested by ndependent
national authonty

Cc300| ESEDD

high performance electronic ignition to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but it 1s now available in quabhty kit form to fit all
vehicles with coil:ignition up to 8 cylinders

£S5200. A high performance inductive discharge ignition incarporating
a power integrated circuit {spectal seiection) electronic variable dwell
circuit (maximises spark energy at all speeds) puise processor
{overcomes contact breaker problems). Coil governor (protects.coil)
Long burn output. Negative earth only. Compatible with all rev. counters

€300.init's ready built torm (C3000) it came top of all systems tested
by an independent national autharity July ' 79. A high energy

capacitive discharge igmtion incorporating a high output short circut
proof inverter, top grade Swedish output capacitor, pulse processor
circuit, transcient overioad protection. Fast nse bidirectional output
ideal for fuel injection, sports carburation, oily engines. Cormpatible with
most rev. counters. (Low cost adaptors available for rare cases
Application list enclosed with each kit. Note: Velucles with Smiths
Jaeger rev. counters code RV! on dia! will require adaptor type TCl)

What's in the kits. Surefire’s own precision anodised aluminium
extruded case. P.C. mounted security changeover switch, static
timing light. Special selection Motorola semi-conductors. Capacitors.
resistors etc. selected after 5 years expenence. Glass fibre pcb. solder,
complete down to last washer

Fully ittustrated comprehensive instructions
and full technical back up service

Suretron Systems (UK) Ltd.
Piccadilly Place, London Rd., Bath BA16PW. Tel: Bath (0225) 23194

Name

Address

Phone order with Access Barclaycard Quantity
VAT and P & Pinc recuired

| ES200: g £ |£1385 | €1, 85 [ Ll
[ c300: Pos ;2 £I}9§ £15.95 £
D Wil = T
€300 ml:anuasirmssL__ | crame
Tacho Adapt. TCt | £3.90 |
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Vending Over
Backwards

source of constant frustration

to many people is vending
machines. Invariably they have
run out of what you want, or
give you chicken soup flavoured
coffee, or refuse to refund your
money. The average vending ma-
chine certainly bears signs of the
dislike its customers have for it,
mostly in the form of dents,
framed by boot marks. The
wonderfully inscrutable Japanese
have, of course, developed a cure
in the form of the machine pic-
tured here — not particularly
beautiful to look at, but with a
heart of gold. When the customer
approaches it, a sensor picks up
the infra-red rays emitted by

DIGEST

him, and a ‘soft female voice’
says ‘“Welcome” and lists the
merchandise in the machine. It
also tells the customer when there
is no change available, when items
are out of stock and reminds him
if he has not fed gnough money
into it for the item he requires.
Finally the machine says a cheer-
ful “Thank you” and reminds
the buyer to pick up his change.
This machine, although a novelty
at the moment, has quite inter-
esting possibilities, but there are
no marketing plans for it as yet.
Wouldn’t it be nice to walk away
from a vending machine, clutch-
ing exactly what you asked for
and with the echoes of that warm
welcome ringing in your ears? The

system was developed by Mit-

shushita Reiki, a Mitshushita Elec-
tric subsidiary, which specialises
in refrigeration equipnient.
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Ex-Static

Discguard’ from Metrosound is
an everlasting anti-static treat-
ment for records. In the kit you
find a spray pump, a bottle of
‘special’ fluid and a record cleaner
for buffing.

The makers claim that there is
no detectable change in sound
quality except as we found that
the treble sounds cleaner, as it

should. We extensively tested it of
course, sneakily spraying some of
the Editor’s prized record collec-
tion, and then waiting for a
response! In fact there were no
adverse reactions, so we think

this kit could prove quite useful
to audiophile freaks. For £4.50
there is sufficient fluid in the kit
to treat both sides of 40 LP
records. For further information
contact Metrosound, 4/10 North
Road, London N7 9HN.

Solid Security

his is Clarke’s Instruments Ltd

motor driven door lock type
838. It is a remotely operated
door lock, which is last to be
released on strong doors that give
public access to high security
areas. After the dead locks have
been unlocked by key, the door
is held by the motor lock, whose
double shear action gives 4 to 6
tonnes of shear strength. When
relocking the door, the motor
lock is first to be operated. The
new microswitching system en-
sures greater reliability of opera-
tion and permits positive indi-
cation of full lock closure. Auto-
matic locking of the door each
time it closes can also be arranged.
It is mains operated and needs no
other power supply, great if you
don't live in a high risk area for
power cuts, although there is an
integral manual emergency release
on the inside of the door — unless
of course, you're trying to get in!
Further information is from
Clarke Instruments Ltd, 91a High
Street, Camberley, Surrey GU1S5

3RN.

Doctor Who

ne of our readers, Mr. S.
Knowles of Hampshire, sent us
a scope picture he took whilst

designing with a Textronix 7403
on 500 nS/div with x10 expand.
It seems he was looking for a
pulse, but he may well have dis-
covered the secret of time travel!

ETI JUNE 1980



P i

CHROMATHEQUE 5000  PJWFRTRIN

5 CHANNEL LIGHTING
A ° Chromatheque 5000 o * EFFECTS SYSTEM

AV A M srueo % e N soves § roe s reviia oS

¢ s

1 2 2 “ . 4 . € a
=5 @ @ 3 ¢ T ¢ ¢ ¢ %
mm,fm @ €01 5 CHANNEL UGHTING EFFECTS SYSTEM 3 ON LY

Panel size 19.0" x 3.5". Depth 7.3" £49 . 5 0 + VAT!

This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels with individual level controls on each channel. Contral of the

' hghts is comprehensive to say the least. You can run the unit as a straightforward sound-to-light or have it strobe all the hights at a speed dependent upon music level or front pane! control
or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handies up to 500W and as the kit is a single board design wiring is minimat
and construction very straightforward.

4 COMPLETE KIT

Kitincludes fully finished metalwork, fibreglass PCB controls, wire, etc. — Complete right down 10 the last nut and bolt!
o

All kits also available as separate packs (eg PCB, component sets. hardware sets etc).
Prices in our FREE CATALOGUE.

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT
This easy to build version of our world-wide acclaimed 75W amplifier kit based upon circuit .

boqrds imercunpecled with gold platgd contacts (esultnr)g in minimal winng and construction Tzo + 20 zow STE R Eo AM PL' F l E R £33' 1 0 + VAT
delighttully straightforward. The design was published in Hi-Fi News and Record Review and This kit. based upon a design published in Practical Wireless. uses a single printed circuit

features include rumble filter, vanable scraich filter, versatile tone controls and tape board and offers at very low cost, ease of construction and all the normal facilities found on
monitoring whilst distortion is less than 0.01%. quality amplifiers. A 30-watt version of this kit (T30 + 30) is also available for £38.40 + VAT.

Above 2 kits are supptied with fully finished metalwork, ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc and full instructions — in fact everything! Matching TUNERS

LAST MONTH'S
FRONT COVER FEATURE!

The BLACK HOLE designed by Tim Orr. is a powerful new musical effects device for processing both natural and
electronic instruments, offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a ‘spacey”
feel 1o the sound achieved by delaying the input signal and mixing it back with the original. Notches (HOLES),

introduced in the frequency response, move up and down as the time delay is modulated by the chorus sweep
generator. An optional double chorus mode allows exciting antiphrase effects 1o be added. The device is floor standing
with foot switch controls, LED effect selection indicators, has variable sensitivity input, has high signal/noise ratio
obtained by an audio compander and is mains powered — no batteries to change! Like all our kits everything is

provided including a highly superior, rugged steel. beautifully finished enclosure.

COMPLETE KIT ONLY £49.80 + var (single delay line system)

De Luxe version (dual delay line system) aiso available for £569.80 + VAT

MPA 200 100 WATT (rms into 8Q0) MIXER/AMPLIFIER

Featured as a constructional article in ETI, the MPA 200is an exceptionally low priced — but professionally finished — general purpose high power amplifier. It features adaptable input mixer
which accepts a wider range of sources such as microphone, guitar, etc. There are wide range tone controls and a master volume control, Mechanically the MPA 200 1s simplicity itself with
minimal wiring needed making construction very straightforward.

The kit includes fulty fimshed metalwork. fibreglass PCBs, controls, wire, etc. — complete down 1o the last nut and bolt.

COMPLETE KIT
ONLY

s . ' '
v o SR o e L et e (5
> B L8 \\'_l o ‘o sy Y HN W FEon % b L _\\ "’ £49I90 + VAT!
, M9 ‘9 "0 ‘0 "0 "9 0 & MATCHES THE

P Q.90 0 O8 CHROMATHEQUE 5000.

Panel size 19.0" x 3.5". Depth 7.3" PERFECTLY!
. X . . NEW FACTORY ON SAME INDUSTRIAL ESTATE
vl g all ioes 11 T e e tive of any price changes we ADDRESS AND PHONE NUMBER UNCHANGED

advertisement 1s mentioned with your order. Errors and VAT rate changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handingand ~ OUR CATALOGUE 1S FREE! wriTE orR PHONE NOW!

documentation.

U.K. ORDERS. Subjectto 15%" surcharge for VAT . No charge is made for carriage,
‘or at current rate if changed.
SECURICOR DELIVERY: For this optional service (U K. mainland only) add £2.50

(;/:Iilgcggl‘;a‘?zrﬂh:fyou prefer to collect kit from the factory, call at Sales Counter, PO RTWAY ! N D U ST R lA L ESTAT E AN DOVE R
Open 9a.m.-12 noon, 1-4.30 p m Monday-Thursday ANDOVER, HANTS SP10 3NM (STD 0264) 64455
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All ETI readers are kind, generous people with an
impeccable sense of taste. Witness their choice of
electronics magazine. With this in mind, we thought
we would give them a chance to exercise all three
attributes simultaneously by purchasing an excellent
gift for the woman (

or women) in their life.

Our pendant contains a (working — but what a shame
to ruin it by wiring!) chip with quartz window,
beautifully clasped in either silver or gold, depending
just HOW generous you’re feeling.
The price is pretty tasteful too and as the holder is
emblazoned with the ETI logo, there is no better way
of advertising the extent of your appreciation of the
finer things in life.

In silver : £30 all inc.
v 06O

Please send me . . . . ...
Ipayable to Modmags for

I INaM R "SR ANE (s Vo ol o st i aalie 0y o 4 el a2 b o 5 1= e, el R
I AAAress! 2 m1 . & v - 0 on Bl G KT a3 e BE N e TE B s e

Invasion Monitor?

ere is the model 606B display

monitor from Tektronix. It is
a high resolution display for any-
one needing critical sharpness for
displays or display photographs.
This monitor gives a spot size of
only 0.079cm, and the manu-
facturers are aiming this at areas

such as medical multi-imaging
and electron microscopy. For
further  information contact
Tektronix UK Ltd, Beaverton
House, PO Box 69, Harpenden,
Hertfordshire.

But what we’d like to know is
what is being displayed on the
screen! A free subscription to
whoever out there can tell us
what it is!

Instant Surgery

his may look like the surgical

equipment of a mad doctor,
but we are assured that this
isn’t its only function. Alter-
natively it can be used for DIP
JC insertion and extraction. The
kit has extractors for 14-16 pin

ITEM NGO CHos

devices, 24-40 pin chips plus
inserters for 14-16, 24-28 and
36-40 pin ICs. All the surfaces
that could engage conductive
surfaces are CMOS safe. It is
available from OK Machine &
Tool (UK) Ltd, Dutton Lane,
Eastleigh, Hants SO5 4AA, and
costs £22.35, a small price to pay
for buddin% Dr. Frankensteins.

“ 10 wserTioN/ExTRACTION KiT I

1418 14.18 CWOS SAFE

KIT INCLUDES + MOB.7% 438 OMOS SAre macarcn * EX-1 14-4 EXTRACTOR
N3

3840 CMOS 5AFE \NSERTEN *

EX-3 24-40 CMOS BAFE EXTRACTOR

OK MACHINE & TQOL CORPORATION
3455 CONNER 5T, B

[ p—
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NEWS:Digest

t was on a Monday
morning that a small
package arrived at ETI.
It was greeted . with the
usual Monday morn-
ing enthusiasm — we
ignored it—until sudd-
enly. .. it went off.
The entire ETI staff
dived for cover {(we
needed an excuse for
a lie down anyway),

but as ever, our intrepid telephon-
ist saved the day by ripping open
the package, and there, to our
surprise. . .Yes, it was yet another
member of the ever growing fam-
ily of Casio, which has produced
a new infant in the form of the
fx-7100. A veritable baby, it
measures SmmH x 55mmW x
91.5mmD and weighs only 44gms.
It incorporates a scientific calcu-
lator with 39 built-in functions,
a continual display alarm clock
accurate to 3 seconds a day under
normal temperatures, a count-
down alarm (repeater timer), a
1/100 sec stopwatch and an
hourly on the hour time signal -
a useful extra for clock-watchers
(this had been the cause of the
trouble that morning, and still
causes the more somnambulant
staff members to say ‘wot dat?’
every hour of the day).

The power consumption is
8mW, which gives a life of approx-
imately 1 year for the two sliver
oxide batteries it uses. The pack-
age includes the usual data cards
and a 70-page operation manual
(cough). This little gem normally
costs £27.95, or £24.95 from
Tempus,

Metal Locator
(March)

ell, the world famous ETI

mistake maker has struck
again, this time his mistakes were
located (!) in the Metal Locator
project from our March edition.
These were many and varied so
here goes: In figure 1 the circuit
diagram, starting from the left,
the unmarked resistor is R4
18k, at top centre V/2 is not
+18V and underneath that R19
100k does not go to +18V but to
Vs. 1C4d should be labelled 1C4a

and at bottom centre the com-
mon line to C2 470n, L1 and R2
15k should be connected to OV.
C18 10n and C20 470u should
be transposed, and transistor Q9
is BC158. In figure 3, the com-
ponent overlay, the tag which
says White/WH should be White/
BLK and the unmarked IC should
be 1C4, Q8 and Q9 should be
transposed and the missing resis-
tor value is R45. Track C17
should go to pin 13 and not to
12. Figure 4 connection for front
panel, lead marked Blue/BLK
should be Blue/WH.

Radio Control Protector (April)

e made an incorrect state-
ment last issue with regard
to the PPIM—4CH from Chroma-
tronics. We said that their device

would not operate if one of the
decoder outputs locked high.
Well it does and we were wrong.
Sorry Chromatronics.

B&B 1537 VCA Article

ere they are again. Errors.
Rearing their ugly heads
amongst the otherwise unsullied
pages of ETI. But wouldn’t you
miss them if they weren’t there?
The first error was on the
schematic on figure 5. R6 and R9
should be shown as joined at pin
3 of the 1537A and R8 and R10
should besimilarly joinedat pin 6,
In figure 6, the trace connect-
ing pins 1 and 2 of IC1 isslightly

obscured by the IC outline, so
take note all of you out there
who are making there own PC
board!

Also the titles for figures 14
and 15 are exchanged and a non-
inverting VCA configured as per
figure 15 would have a minimum
gain of unity, whereas the inver-

ting VCA of figure 14 could

attenuate to the common mode
limits of the op amp used. OK?

DISPLAY ELECTRONICS
ADVERTISEMENT — MAY ISSUE

Due to a printing error a photograph of the Super 77 Key
Keyboard wrongly appeared under the T10W price chassis
heading. We apologise for any inconvenience caused to our

customers.
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Sounds Interesting

ow does an extremely easy to

make organ utilising “‘advance
circuit techniques’” strike you?

Aura Sounds have imported
full organ kits which range in
price from £1499 to £7546, but
each complete organ is made up
of smaller kits which can be
bought individually, so that you
can spread the pain of parting
with your hard-earned over a

greater period of time. Aura
Sourids assure us that the finished
product is of superb quality, both
sound and visual, Each kit comes
complete with assembly manuals
and they even supply the solder!
The parts are in numbered con-
tainers so that the contents can be
easily checked against the parts
list. If you're interested contact:
Aura Sounds, 14-15 Royal Oak
Centre, Brighton Road, Purley,
Surrey.

Towers’ Reaches New Heights

f you deal with transistors —

whether as a student, a hobby-
ist, a circuit engineer, a buyer, a
teacher or a serviceman — you
often want data on a specific
transistor of which you know
only the type number
(that’s what it says in the
preface, anyway!)

All joking apart Towers’
International Transistor .
Selector, is a veritable "
bible of over 20,000
British, American, b
European and )ap-
anese transistors
and available sub-
stitutes. All ne-
cessary infor- 4

mation is shown in a neat tabular
form including package outline,
lead info., European and Ameri-
can equivalents etc, etc, etc. Pub-
lished by W.Foulsham and Co.
Ltd., this is the Revised Edition
Update Two, and is well worth
the outlay.

Lt



ELECTRO-TECH COMPONENTS have secured a very
large quantity of cassette transport mechanisms,
equipped with all the latest improvements, as well as
SEN ALLOY" type 1.5 micron record/replay heads,
and solenoid-controlled autostop action. These were
manufactured by JVC/VICTOR of Japan to specification
of TANDBERG OF NORWAY. This mechanism alone
would normally cost over £50.
FEATURES:

ELECTRO-TECH COMPONENTS LTD.

JVC-VICTOR HIGH FIDELITY STEREO
CASSETTE TRANSPORT MECHANISM

* CASSETTE DECK KIT
BASED ON DESIGN OF
MR. LINSLEY-HOOD x

We have developed an outstanding stereo cassette kit
with the aid of Mr. Linsley-Hood, to complement the
improved specification and latest important advances in
cassette electronics since the original design was
published. The kit is ideal for use in conjunction with the
JVC transport mechanism (left)

Included in the kit are two fibreglass PCB's, drilled and
ptated for jmmediate assembly, two VU meters. Duatl
LED Peak Meters, Variable Bias system, Power Supply,
over 10 micro-circuit IC's for the most up-to-date

* Close-tolerance, high-quality, top loading transport per_formance, as well as monitoring amplifier, test and
* "Sen-Alloy’’ (SA type) R/P head calibration cassette, etc
* Solenoid-driven autostop circuit Price of Kit (without transport. mech.)
* Automatic head cleaning device. £35.95 -
: oo oo o VAT inc. plus £1.00 P&P.
: :/;" ol cahssetfte e h Also available. A custom-designed case for the Kit, this
* Prlg_!iai‘tgzg&lcrr’%sav;gcaisd C:asl\il\g:gt;r:jg motor speed is a fully screened enclosure, sloping panel, satin
regulator builtin anodised, wood end panels, professional finish.
* Three-digit tape position counter q 7 1
* Six-function keyboard controls 'Record,’ Price of Case £3.75 VAT inc. RISIEL00IREE
semnd. Forward Play,”” "'Stop/Eject.’ Readers will know of the original LINSLEY HOOD
ause.

CASSETTE DECK design. published in May 1976 Subse
quent articles by Mr. Linsley Hood have confirmed that the
design far exceeded lus original expectations, so much so
that he published a number of improvements, moditications,
and additional featuces to the oniginal design. which are now
incorporated in this Kit

* PCB connectors and cables attached

* High-mass balanced flywheel with permanent lubri-
cation spindle.

* Full specifications for motor, heads and switches
available on request

£14.95 VAT inc.

plus £1.00 P&P

HEREITIS. ..
THE EVER POPULAR
8022A HAND-HELD DMM

Consider the following features:

6 resistance ranges from 200

ohm-20 ohms.

8 current ranges from 2mA-2A

AC/DC.

10 voltage ranges from 200 mvy-

1000v DC-200 MC-750V AC.

Pocket size — weighing only 370

gms.

Full overload protection — will

withstand 6kv spikes,

Rugged construction — virtually

indestructable

Meets tough military specs.
£135 drop proof‘g yee

Carriage and Insurance £3 In line, pushbutton operation for

single-handed useage.

Incorporates low power cmos chip

OFF THE SHELF
DELIVERY ON THESE ®

[FLUKE]

BRAND NEW FROM FLUKE. . .
NOW AVAILABLE
THE 8024A HAND HELD DMM

This model incorporates all the features of the
8020A but in addition has

A peak hold switch which can be used in AC or
DC for volts and current functions

Audible continuity testing and level detection
for sensing logic levels

A temperature ('C) range for use with a
thermocouple

OFF THE SHELF
DELIVERY ON THESE ®

FLUKE

L’ =
8010A AND 8012A
BENCH MODEL D.M.M.s

The BO10A is a general purpose, bench / portable digital
For only £89 | muttimeter with more functions and features than even
= offered for such a low price. Its companion, the 8012A,

The following accessaries are in stock now
Y8008 Touch and Hold Probe . £18.00

Carnage ard insurance £3

80K-40 High Voitage Probe £45.00 for low power consumption . has_lgentical characteristics except that it has two
81RF RF Probe to 100 MHZ £32.00 All this plus a 2-year full guaran- Soft carrying additional low resistance ranges, 22 and 20§} to replace
80T-150C Temperature Probe (C) £55.00 tee case £7 extra the BO10A’s 10 ampere current range.

801-600 Clamp-on AC Currrent Probe £55.00 The 8010A and 8012A feature:

10 voltage ranges from 200mv-1000v dc, 200mv-75v
ac. 3 conductance ranges from 2mS-200nS

6 resistance ranges from 200£2-20mQ2—the 8012A has
two additional resistance ranges 2 and 209Q. 10
current ranges from 200pA-2A AC/DC ~the B010A has
two additional current ranges 10A AC and 10A DC.

8010A £159 8012A £199
Carriage and Insurance £3
The BO10A is also available with two rechargeable
Nicad size C batteries installed in option —01a +

Even more sophisticated
the Fluke 8020A

Identical in most respects to the 8022A but in
addition incorporates a conductance range from

2mS-200nS.
Price £112

Carriage and Insurance £3.00
A handsome soft carrying case is included (this

mode! only) £179.00

MULTITESTER PLEASE ADD BENDIX MAGNETIC ROTARY
A gy oY | CHROME DIOXIDE 15% VAT TO CLUTCH . STUD
able instrument CASSETTES ALL ORDERS Superb example of SWITCH
Has internal Limited quantity only. Excellent electro-mechanics Dozens of uses PLESSEY 30-way, 2
buzzer AC volts. 0 | quatity little known brand (Halian) EXCEPT WHERE ITEMS Main body in two in Home, Farm bank. Single pole
to 2.5, 10, 25, | Satisfaction guaranteed C90s o, MARKED sections, coil section  Workshops & Lab. | Contacts 1 amp
100. 250, 500 only. Price per six (minimum VATINCLUDED fixed with %'’ 240v AC/DC
1000. quantity) £6 inc. VAT, P&P 75p

DC volts: 0 to 0.25. 1, 2.5, | any quantity CALLERS

10. 25, 100, 250, 1000. DC WELCOME

FERRIC OXIDE

curcent: 0 to 50 va, 5 ma, 50
ma, 12 amp

CASSETTES

We are open 9a.m. -6 p.m
Monday-Saturday

Resistance: 0 10 6K, 6 meg. 60

Excellent quality (ltalian} C120s
meg only. price per 6 {min. quantity) £5

We carry a very large
selection of electronic

and 18-tooth cog

sleeve, drive section g 005% res. Make be-
rotating on outer * fore break. Stop in-
perimeter. Uniting " finitely adjustable
plate has %'’ 1D allowing for any de-
bearing concentric AR sired arc of travel
with main section Ideal for instrument

and model switch-

Decibels: —20to +56 db incl. VAT, P&P 75p any quantity. wheel Extremely ing. Size 2%’ dia

components and Yol
Short test: | | al owerful transmis- . overall 2%'' deep
S'Z:r(1gs(; ’(r!lt1e:)n: Sb;:vlwi: This offer only applies while stocks g eI‘elctro-m(e‘ghanical |tem§ :on 24V D.C. 240 £Pg’ Z—,? plus 1% x %' dia £3.25
£20.50 P&P 75p iast pecial quotations on quantities i psindle. P&P 50p

ELECTRO-TECH COMPONENTS LTD.

364 EDGWARE ROAD, LONDON, W.2. TEL: 01-723 5667
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4 TTLs by TEXAS

VAT RATE: Please add VAT at
15% on total order value

Access and Barclaycard accepted
Please send SAE for list

ETI JUNE 1980

74259  250p 4019 45p
7400 1p 74278 290p 4020 100p
74500 gop 74279  110p 4021 110p
7401 12p 74283 160p 4022 100p
7402 12p 74290  150p 4023 28p
7403 1ap 74293 150p 4024 50p
7404 14p 74298 200p 4026 27p
74504 90p 74365 100p 4026 130p
7405 18 74366  100p 4027 50p
7406 32p 74367  100p 4028 s4p
7407 32p 74368  100p 4029 100p
7408 17p 74390  200p 4030 55p
7409 19p 74393  200p 4031 200p
7410 15p 74490 225p 4033 180p
7411 24p 7415 SERIES 4034 200p
7412 20p 741500 14p 4035 110p
7413 30p 741502  18p 4036 295p
7414 50p 741503 18p 4037 118p
74C14 80p 741504 18p 4038 120p
7416 27p 741505  25p 4039 295p
7417 27p 741508  22p 4040 100p
7420 17p 741510  20p 4041 80p
7421 40p 741511 40p 4042 80p
7422 2p 741513 40p 2043 90p
7423 3Mp 741514 72p 4044 90p
7425 0p 741515  46p 4046 110p
7426 40p 741520 20p 4047 100p
7427 34p 741521  40p 4048 120p
7428 17p 741527 38p 4049 8la
7430 17p 741530  20p 4050 A48p
7432 30p 741532 27p 4051 80p
7433 a0p 741542  70p 4052 80p
7437 3sp 741547  90p 4DS3 80p
7438 35p 741551  24p 4054 150p
7440 17p 741555  30p 4055 125p
7441 70p 741573  S0p 24056 138p
74424  60p 741574 38p 4059 600y
7443 112p 741575  40p 4060 140p
7444 112p 741576  45p 4063 120p
7445 100p 741583 110p 4066 55p
T446A 93p 741586 100p 4067 ABOp
7447A 50p 741586  40p 4068 27p
7448 80p 741590 40p 4089 27
7450 17p 741592 70p 4070 30p
7451 17p 741593  sop 407! 25p
7463 17p 741596 110p 4072 25p
7454 17p 7415107 4sp 4073 25p
7460 17p 7415109 80p 2075 25p
7470 36p  74L5)12 100p 4076 107p
7472 30p 7415113 90p 4081 27p
7473 34p 7415114 45p 4082 27p
7474 30p 7415122 sop 4088 72p
7475 30p 7415123 70p 4089 138p
7476 3p 7415124 180p 4093 80p
7480 SO0p 7415125 60p 4094 250p
7481 100p 7415126 60p 4095 95p
7482 84p 7415132 95p 4096 95p
7483a 90p 7415133 30p 4097 340p
7484 100p 7415136 Bbp 4098 120p
7485 1M0p 7415138 75p 4099 200p
7486 34p 7415139 75p 40100 220p
7489 175p 7415145 120p 40101 132
7490A 30p 7415147 220p 40102 180p
7491 B0p 7415148 178p 40103 180p
7492A 46p 7415151 100p 40104 99p
7493A 30p 7415153 80p 40105 99p
7494 B4p 7415154 200p 40106 90p
74954 70p 7415156 90p 40107 50p
7496 66p 7415156 90p 40108  470p
7497 180p 7415157 60p 40109  100p
74100  130p 7415158 80p 40110  308p
74104 65p 74i5160 130p 40114  250p
74105 65p 7415161 100p 4502 120p
74107 34p 7415162 180p 4503 70p
74109 BSp 7415163 100p 4507 SSp
74110 56p 7415164 120p 4508 290p
74111 70p 7415165 180p 4510 9%p
74116  200p 7415166 180p 4511 150p
74118 130p 7415173 110p 4512 80p
74119 210p 7415174 110p 4514 265p
74120 110p 7418175 110p 4515 300p
74121 28p 7415181 3z20p 4516 110p
74122 48p 7415190 250p 4518 100p
74123 48p 7415191 100p 4520 100p
74125 55p 7415192 100p 4521 250p
74126 60p 74,5193 1pop 4526 108
74128 78p 7415195 140p 4527 150p!
74132 75¢ 7415196 120p 4528 120p
74135 50p 7415197 120p 4538 120p
74136 76p 7415221 140p 4543 180p
74141 S0p 7415240 175 4553 450p
74142  200p 7415241 175p 4556 72p
74146 s0p 7415242 170p 4580 250p
74147 190p 7415243 170p 4569 250p
74148  150p 7415244 195p 4572 40p
74150  100p 7415245 350p 4583 90p .
741514 70p 7415247 1a0p 4582 %0p
74153 70p 7415248 140p 4585 150p
74154  100p 7415249 140p 4724 250p
74156 90p 7415251 140p 40097 90p
74156 80p 7415253 140p 14411 1100p
74157 J0p 7415267 120p 14412 1100p
74159 190p 7415258 160p 14433 1100p
74160 100p 7415259 160p 14500  700p
74161  100p 7415266 100p 14599  290p
74162  100p 7418273 18sp (022100 350p
74163 100p gop CD22101 700p

74164  120p

74165  130p

74166 120p

74167  200p

74170 240p
74172 450p 250p
74173 120p 250p
74174 90p 100p
74175 85p 100p
74176 20p 350p
74177 90p 160p
74178 180p 175p
74180 93p 175p
74181 160p 230p
74182 20p 300p
74184A  150p 378p
74185  150p 375p
74186  S00p 300p
74188 325p 400p
74190 90p 3509
90p 72
20p 96p
90p 250p
90p 300p
95p 200p
95p 200p

80p

150p

150

10009

160p

Please add 30p p&p & VAT

Government, Colleges, etc. Orders accepted.

CALLERS WELCOME

Mon Fn 9305 30
Saturday 10 304 30

93 SERIES VEROBOARDSO 1018 TRANSISTORS BF259 38p TIPI0A 48p | 2N3442 140p | 40364 120p 10A. 400V 200p
9301 160p (m;;pev ciad) | AC126 26p | BFR39 25p TIP30C 80p | 2N3553 240p | 40408 70p 26A 400V 400p
2302 1750 . e I 1278 BFR40  26p | TIP31A  S8p | 2N3565 30p | 40409  B5p
25%3.76"  48p A43p 200 | arar  28p | TIPIIC  62p | IN3584 250p | 40410  85p
o e | 25x5” s7p Sipf ACIT6 28 | ool 2 TIP32A  68p | 2N3643/4 48p | 40411  300p ZENERS
a0 % | 375x375" s7p — | AC187/8 28| SERIS 2% | Lo man| N3702/3 128 | 40594 97 2.7v-33v
9311 27% | 375x5"  gap 64p[ AF116  SOp | HERCD zi: TIP33A  90p | 2N3704/5 12p | 40595  105p 400mwW %%
B oo | 375}17" 2229 194p| ADWAS  70p | SO0 J TIP33C  114p | 2N3706/7 18p | 40673  Tsp | W 15p
B Wev Jatoxino dea, — | AOI61/2 dSp | BXIR S0P LESAK vise | n3708/9 12 | acsdy  vop
o 226y | PU0I100 ol 50p| AUI07 200 oovaass TIPIsC  160p | 2N3773 300p | 40771/2 90p
9337 Seogiecelcire; sep| BC107/8 e | FXELS I | [R35a 23sp | N30 259 : TRIACS
9322 150p | Pninerionool  118p[ BC109  11p | BTRCS 30p | TIPISC 290p | 2N3820  50p PLASTIC
S5 oop | oo Winng Pen BCN 7 . 2% | Brwio  s0p | TIPIEA 270p | 2N3823  Jop | DIODES 3A400V  60p
o 200p | + 2 wre spools BC147/8 9% | arveo  30p | TIPIEC 340p | 2N3866  sop | BY127 12p | 3a500v  6Sp
9374 200p | * OMbs 370p| BC149 10w | Lo V2 3o | TIPATA  65p | 2N3902 700p | BYX36:300 20p | 5A400v  70p
| Combs Jo 8CISTL8 :“’: BFY: 90w | TIPa1C - 78p | 2N3903/4 18p | OA47 & | casoov asp
LINEAR I.Cs MMS7160 820p 8C169C  12p gg?g/zo ;g: H:ﬁé :(2): g:izgg/s 20p g:g; ‘; g:ﬁ ?’ss:
A19313  eess | Nesss T || EE 15| Butos “a2ep | TIPSE 1605 | 2N4037 ) o oA ™| 12y e
AY11320  320p | NESS6 700 | 8C179  1sp | BUI0S  190p | TIP120 120p | ZNACSE/S AZp | o % | 16A400v 110p
AY1-5050 140p NESS34AN 8C182/3 10p | BUI0B  280p | TIP122 130p | 2N4060 ~12p | 0,
2N4061/2 1 Sp 16A 500V 130p
AY31270  840p | NES61B a2% | BCigs  11p | BUI9 225 | TRAA2 1e0p | ZM0OT e | oaz  dop | Tosoon 130
Naiss e | Neses 30 | 553%a T | su2es 200 | TIP2055 78y | Na125/6 27p | INO14 Sl
AY51317a 775 | NES66 1550 | BC21a 12 | BU406  14Sp | TIPAOSS 70p | 2N4401/3 27p ::3;28 U
CA3019 80p NES67 175 | BC23?7 15p | E300 80p | Tis43 up §N4437 20 | 2 ‘sz
Gt g | Nen, m wam e | B0 B | ISG0s i | INwdy e | INod/s e | THYBISTORS
CA3080E 720 | sAB3209 POA | 8C338  18p | MJ2501 228p | ZTX300  13p 22:2333 2 :::%27 ;: 1A 400V, 6Sp
CA3086 4% | SAD1024a  1250p | mcagt  3ep | MJ295S 90p | ZIXS00  18p ) FUG17Y 200 | Nse01/3 1ap | 38400V 90p
CA3089€ 228p | SFF96364  1100p | gCa77/8 3op | MJ3001 225p | ZTX502  18p Rl INSa04/7 19p | BA 600V - 140p
CA3090AQ 375p SN76003N 250p BC516/7 Sop | MJE34D  70p ITX504  30p 5:51 " 90p 15920 % 12A 400V 160p
CA3130E 90p SN76013N 1a0p | BC5478 16 | MJE2955 100p | 2N696  35p Zstfs 90p « 16A 100V 180p
CA3140€ S0p SN76013ND  120p | BC548C  9p | MJE3055 70p | 2NG97  25p e sad :09 HEAT SINKS 16A 400V 180p
CA3160E 100p SN76023N  140p | BC549C 18p | MPF102 45p | 2NG9B  45p SNEOT Sp | o 70220 Voh- 16A 600V 220p
CA3161E 140p SN76023N0  120p | BCS578  16p | MPF103/4 a0p | ZNTOBA - 20p | ZHOION 50p | age Regs and BT106  110p
CA3162€ 450p SN76477 200p | BC559C 18p | MPF105/6 40p | '2N918 ‘59 e 40p | Tansistors C106D 45p
CA3189E 400p SP851§ 750p BCY70 18p | MPS6531 50p 2N930 8p NEaeo 40p | For TOS 12p MCR101 36p
DAC1408-8 2285p TAA621 27%p BCY71/2 22p | MPS6534 60p 2N1131/2 20p N 6op et TIC44 35p
FX209 750p TBAG41B11  226p | BD131/2 50p | MPSAO6  30p gN‘GP 250 ey z“v L LU 2N3626  120p
ICL7106 850p 651 200p BD135/6 Sap | MPSA12 SOp 2:;305 _2,59 SNeo 50p R SeUmYo 2N4444  140p
ICLBO38 340p TBABOO 80p | 80133 Bep | MPSA13  50p Op Zeuz) :ap oy 5 P | 2N5060  34p
Gus | el e | fn o s | dd | Tew gm0 ) el 4
usser e | Tmmo e | o019 sn | NISNL3 Son | i22a 09 | NOZ5e 130p | 1A GO0V 30
80232  95p
M| Bimo ER |G R w35 | noes o neme sl w
s 1200 i NRTDAT008 205 | D235 Bsp | MPSATO Sop | ZNTARL 3P | NCiii 1 24 400V 45p
] 2000 | TOAIOIO 228 | moa1  7op | MPSUOS 83 | ZNICTR S0P | SNC0NT t2w | A v sop | Soum
M319 2250 T0A1022 600p | BD242  70p | MPSUOT 90p ZNz A 30p s ‘209 N SPEAKERS
a2y 500 | RIOATOZS 1200 | BOYse 200p | MPSU4S 80 | ZNZO00R % | Niay 1100 | A toov  sen | S
LM338 50 TDA 10348 250p BF200 32p | MPSUBS 78p | 2N2 Y 30p o “09 My 2%" 64R  70p
M348 95p TDA1170 250p BF2448  35p | 0C28 130p 2N23§3 9p o Op Dy B 2 8R 70p
M377 175p: | TDA2002v  Sp | @F2568  70p | OC35  130p | N3 30p | 3N 100p o 2 8 80p
LM380 TS0 TDA2020 320p | BF257/8 32p | TIP29A  40p | 2N3054  6Sp [ 40290  250p | BA ‘W ‘% &R sop
LM381AN 200p TLO71 50p TIP29C  56p |- 2N3055 48p | 40361/2 75p | 6A 400V 120p
LM709 %p 072 %6p ' .
LM710 50p Two7a 150p MEMORIES UART W PROFILE DIL SOCKETS BY TEXAS
m;gg fa %0:21 :: 2102:2L 120p AY-3.1015P  500p 80 2 i
2078 500p AY.51013P  400p 8 i
b e R GG R Neet B | gmie gxm pem
T w2 || a5 o 2i)122 300p TMSBOTINC  400p 160 126 22p0 25 40pin 40p
LM748 35p ‘UAAY 70 200p 2114 400p pin  12p po o
M2917 250p UDN6118 3200 242 500p CHARACTER L
LM3900 0p 1UDN6184 320p 27 375p GENERATORS WIRE WRAP SOCKETS BY TEXAS
L350 70p FERUINI003 100p 3257ADC 280p 8pn  p  18pn  p  24pn  90p
tu3ony 130p | xR2206 350p 4116 MCMB576 10009 dpn  40p  20pn 75  28pn  110p
CM391% 250p | XR2207 2000, 5101 510p RO-3.2513UC 600p 16pn 55  22¢n 80R  40pin 140p
LM3915 250p XR2211 600p 6810 350p RO.3.2813 LC. 700p
LM4136 120p XR2216 875p 245201 350p SN745262AN  900p SUBMINIATURE ANTEX SOLDERING
MC1310P 150p | |XR2240 a00p 82816 s | SWITCHES IRONS
MC1458 48p NA14 80p ROM/PROMs KEYBOARD Toggle CIswW 400p
MC 14950 350p ZN419C 225p 71301 700p ENCODER 5PST 80p | Cxvrw 420p
MC1496 100p ZN424E 135p 745188 225p AY-5.2376 800p SPDT 65p CCN-15W A420p
MC3340P 120p ZN425E 400p 745287 150p OPDT 70p X25 420p
MC3360P 120p | ZN1034€ 200p 745387 350p DPOT centre offl 850 | SpARE BITS 1
MK50398 750p S5HI0 800p 745470 650p TRANSFORMERS ::;'0"‘3"'-’ ;-"s: C/CX/CCN 46p
. 745471 6 nm 220/2 x25 50
VOLTAGE REGULATORS 745571 ex oo %A B8p | Pushlawching SPCO SPARE ELEMENTS ’
S IEis e 7O 220 825137 750p 909 75mA  $2p 80p | /X35 180p
1A +w = 93427 400p | 0120  12500ma 280p | SUDEDPOT _ 18p ¢
7805 7905 Top 2 2 0p T 2 CCN 200p
oY %op 93436 650p | 025V (5vA) 250p | ROCKERSPST - 28p FONS
12v 7812 60p 7912 70p 93446 8500 BSA 270p. | WAFER ADCOLA IRO|
15 7815 60p 7915 09 | g3gap 9000 v 350 | 1PI12W 4sp | K1000 550p
18v 7818 60p ;g;g R 22 A 3P/ AW asp- | K2000 550p
24v 7824 60p 1200p 20.24.30 1A 3a0p" | 4P/3W asp i
100mA 70-92 oa 20000 | 150151A 265y | 2P/6W B eadnoars:
sv 78L05 79105 T0p {Please add 50p p&p charge 415 % 6.15 2709
3% L 6502 10008 | 45 5l marked * above our nor- CRYSTALS ]
12v 78L12 30p 79112 T70p 68007 700p mal p&p charge) 100KYz f (Sunabte for 20 X 1% pin or
15v 78L15 30 79115 70p 6802 1250p pp charg: tey) 370 | 16X 16 pin DILICs) OIP
OTHER REGULATORS  78HGKC 600p 6809 2500p |- 1 008MH: 3709 Brea(:board as above with llack;‘o
LM309K 135  7BHOSKC 600p | 8080A 550p | RESISTORS High 32768MH; 350 | 1or 31 way connector 8400
tm3177 200p 78MGT2C 135p 808SA 1400p Stab 5% E12 3'579545MH; 200p | Y QBoards for ICs ]
LM323K 550p 78P0S 200p Z’NSBOGO :t:gg: Carbion Film AMHz 3 {No lracklcuring)
M723 37p  79BIGKC 700p ! 8.867237MH;  400p
2804 1250p T ORIt To/Spcs | 10 7MiMz 350p | CONNECTOR PLUGS
OPTO-ELECTRONICS EPROMS Pl B 300 31 way Plug 110p
2N5777 asp ORP60 90p 1702A 500p %W 10R 10M Sp/3pcs | 26 690MHz 210p 31 way Socket 110p
ocP71 130p - ORP61 90p 2708 800p . 27 9asMis  210p | 5100 Busboard €12
0RP12 sop  TIL78 op 2716 (+50) =4 one value o
OPTO-4SOLATORS SUPPORT DEVICES Muniature Presets EOGEBOARD CONNECTORS 0.156" PITCH
io74 - 130p T 200 3242 800y Hor/Vert 100R-1M  12p 2x 10 way 85  2:22way  135p
MCT20 000 T2 30p 3245 400p | Carbon Track Pots 2x15way  100p 225wy 180p
MCS2400 190p 16 90p 5532 10000 5K 1M Log or Lin b 20
(I5E102§ 02 6820 500p Single op !l
6821 500p Single with Switch
Ti32 75p  TH220Red  16p 6845 2500p ool %9 COUNTERS arsp | TTLAECL
iL209i6ed Ep e L 6850 500p | SUDERPOTS 60mm Track | 74C928 5000 MC4024 325p
DC2ANGY 20p  TIL228 Red 220 8205 320p I LIN 5K, 10K, 50K, 100K ICM72168 €20 MC4044 az2sp
TL212ve 25p Recangular 8212 2269 60p | ICM7217A 8500 10116 70p
TIL216 Red 18p  LEOsRGY)  30p 8216 2285 | 106G 10k 60p | ZM1040€ 7000 10231 350p
DISPLAYS S . 8224 400p 1
3015F 2 8228 628p e = =t 0
pfm £ e soon 8251 s SPECIAL OFFERS (subject to stocks)
DL707 Red  140p 25

me M LI iR | o T 510
DL747 Red  226p 111330 140p 8257 1100p /

747 Gr 2269 7750 60 200p 8259 1400p 21141-3 £4.50 7905 £6/10
FND357 120p DRIVERS Z80P10 850p 2708 £6.75 7912 £6/10
FNDE0D I;?; poa ig Ze02ey :gg: 2708 (650 ns) £4.00 21141 450 ns £28/8

N 1
MAN3640  175p  UDN6118  320p MC14411  1100p e TRy G AP SVIArERe
MAN4640 200p UDNB184 3200 | MC14412  1100p ( ns}

BREADBOARDS PROTOBOARD (R) SOLDERLESS BREAD- 16 KEY KEYPAD £4.00 COMPUTER KITS

EXP3503.6" x 2.1 £3.15 BOARDS {Reed Switches) MEMORY MAPPED VDU INTERFACE KIT

(Upto 3 x 14 pin ICs) Socket Strips ‘Bus Strips / Binding Posts mounted UHF Modulators €3.75 £45.00
EXPESO 3.6 x 2.4 £3.80 on sturdy base plate Reed Switches (12VA) €£0.25 SERIAL /P VDU INTERFACE KIT £56.00
{Up to 1 x 40 pin IC} P8 6x 14 DIL ICs £9.20 LOGIC PROBE £18.00  ELF It MICROCOMPUTER KIT £79.95
EXP300 6" x 2.1" €5.75 FB100 10x 14 DIL ICs £11.80  MULTIMETERS ELF 1 WIRED AND TESTED €99.95
(Uto 6 x 14 pin ICsy PB102 12x 74 DIL Cs €22.95 SUPERTESTER680R  £33.00 GIANT MONITOR BOARD KIT FOR ELF It  £35.00
EXPB0O 6% x 2.4" £6.30 PB103 24 x 14 DIL ICs €34.45 MICROTEST BOR £17.00 4K STATIC RAM BOARD FOR ELF Il £69.44
{Up to 1 x 40 pin DCs) PB104 32x 14 DIL iCs £€45.95 TMK 500 €22.00 ASCII KEYBOARD KIT £50.58

{The above boards are suilable for alt DIL ICs | Pocket multimeter €4.75  {Please add 75p p&p to all above items)

1C TESTCLIPS

14 pin £2.60 £4.90 We carry a large stock of 74 and 74LS TTls. CMOS, Linears, Memories. etc. and can normally offer
160in £2.75 40 pin £7.90 ex-stock deliveries. We welcome inquiries for volume quantities both from locat and overseas buyers

TECHNOMATIC LTD.

'17 BURNLEY ROAD, LONDON NW10
(ZTnonutes Dollis Hill tube station) (ampie street parking)

Tel: 01452 1500

Telex: 922800
13



AUDIO AND peigl

TEST EQUIPMENT 5 || IR TH (1) TT]

Telephone your order with Access and Barclaycards
or send cheque with order.

SUPPLIERS OF COMPONENTS THAT COUNT

LONDON'S TEST GEAR CENTRE

OPEN 6 DAYS A WEEK 9 am-6 pm
fSCOPES— (UK P/P £2 50 e2) * TRIO SCOPES NOW AVAILABLE

HAMEG
HM 307-3 10MRz single beam with Component Tester 170.00 FREQUENCY
HM 312.8 20MHz dual trace 287.50 COUNTERS
HM 412.4 20MHz sweep celay dual trace 402.50 OPTO 7010 9 digit. 600MH2
Super 10 10MHz dual trace 239.00 | Portable. 0.1HZ Resolution
SINCLAIR 10MHz Minisccpe. P/S 4.00, Nicads 7.95, Case 8.80 with NiCADS 139.95
152.50 MAX 50 50MH16dugu

PROBES »1/x10 12.85. %10 10.50, x1 8.50. x100 16.95 pocket counter

MAX 100 100MH:z 8 dvgu

portable counter 88.75

0IGITAL MULTIMETERS MAX 850 650MHs 6 digi

pocket counter 00
DM 235 Sinciair portable 3% digit LED 56.50 500 MHZ Prescaler *Of
PDM35 Sinclair Pocket S‘Adigg LED 36.50 r;:;‘-';% grsr‘i‘:cllalli?gOOM“:z.oo A

i b i . 78.50
D350 31233:? 3'2 3233 with 10 amp range 10959 | Pocke: Counter 8 dign 54.50 SEMI-CONDUCT
{30Kv Probes 15.95. P/5 4.00. DM Nicads 7.95. Cases 8.80) OPTIONAL P/S 4.00. Con- CAPACITOR

M1200 Bench Portable 3" digit LED. Resolution 1A/0.1my/ nector Pack. PFM200 £9.85 A S
0.0%ohm 67.560 | c7216R. 10MHz. 8 Digit FERRITES
LMM 100 Lascar 3% digit 2A LCD Bench 0 1% 86.85 Panel Mounting 55.80
LM2001 Lascar 3% digit 24 LCO Hand 0.1% 51.70 c7216RP. 150MHz version
LM200 Lascar 3% digit 24 LCO Economy 0.5% 43.40 68.25

RADIOHM
ISKRA | rorentioMETERS
RESISTORS

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Mutti-Range Instruments featuring AC / DC volts, DC current. Resistance Ranges (TM 3 AC volts only), some
with AC current, etc.
TM 11 incredible 120 Range Electronic Multi-meter 172.50

TM3B C Micro voltmeter 3MHz >4 Megohm (large scale) 168.75
TM3A AC Micro voltmeter 3MHz >4 Megobm 149.50
380TR 100k / voliw 23 Range (plus transistor checker). Large scale 34.95
7080 20k / voit 26 Range. Large scale 25.95
7081 50k /vaht 36 Range Multi-meter . range doubler 19.96
NH55 2kv 10 Range Multi-meter 6.95
NH58 20k / volt 22 Range Papular Multi-meter 10.95
LT101 1k/volt 12 Range Pocket Multi-meter 5.95
YN3IGOTR 20k /volt 19 Range Multl-meter plus transistor check 13.95
AT 205 50k / volt 21 Range Multi-metar 24.95
ATl 2k/volt 12 Range Multi-meter Deluxe 7.95
TMK500 30/ voit 23 Range Mulu-meter, with case 22.95
AT1020 20/ volt 19 Range Multi-meter with transistor tester Delure 16.95
AT2050 50k / voit 18 Range Deluxe Ptus transistor checker 28.50
AT210 100k / voltw 21 Range Multi meter Deluxe 29.95
AVO 3s and = large rangs of replacement tests leads in stock
S —
GENERAL EQUIPMENT b gl
TG152 Series 3Hz 300kHz 5 Ranges
ZWRSQ%“E'VJ?,” :ro::r :«Fem 1 3'3: TG200 Series RC Oscillators Sine/ Square output
B 1Hz-1MHz 12 Ranges
DRS10 36 Value Resis. Box 3.95 1G2000 124.20
RP124 0/24v0/1 amp P/S Stabilised 42.00 TG 200Dm (with meter] 149.50
B amp erslon EE ot 54.00 TG 200Dmp {meter & fine cantrol) 155.25
Meters € U 5100 4001 Digital Puise Generator 0.5Hz-5MH:°5 e
TR1000 Transistor checker in/out circuit 11.95 2001 Function Generator-Sine/ Squa;ee
MOD®63 Signal injector 8. Triangle / TTL 86.00
€3022 Transistor / Diode Checker 19.95

$G2030 (RF) 6 bands 250KHz.300MHz 4995
3101 Clamp Meter 0/ 1 K ohm, 0/ 150/ 52 PAL VHF / UHF Colour B
3007600 AC volts 0/ 300 amp 32.95 R A e e 700

SWRA0/9 SWR & FS Meter 10,50 A 4 g T on
SWR40/9 SWA F 1050 AGT81 (Auiio) sine 19H2-220H: square Jonz
MS319 25100 Watt Audio Watt Meter _ 13.95 TP, sy AR AEm

*500V Megohmeter 500 Megohms 51.00 (i dioMBH:; 200 M3 78.50

2%z Amp Varable transtormer 21.95 PROTO BOARO IN STOCK

KITS PR 6 9.20, PR 100 11.80.
SEPARATES EXP300 5.95, EXP600
6.50, EXP350 3.45, EXP650 3.95

DRILLS AND DRILL KITS
9 t0 12 volt Operated. 4’ max

SMALL DRILL with collets 8.85
MEDIUM ORILL with 3 collets 9.90 LOGICIERORESIAND) MONITORS
SMALL DRILL with 20 drills/ tools 13.98 LT2000 Economy Probe. 10MHz 8.95
MEDIUM DRILL with 20 drills/tools . 16.95 LM1 Monitor circuit pawered 33.00
MAINS Eliminatore 998 LP1 Probe 10MHz 35.50
VARIABLE Speed 13.95 LP2 1.6MHz M
12 volt " Heavy Duty Orill 12,50 16 Pin IC test clip 1.95
MAINS DRILL with tool set 19.95
PIEZO HORN

TV SOUND TWEETERS
High quality TV sound from your Hi-Fi , Up 10 100 watts each. No x-over
Simply plug into aerial sockel of your FM reqd. Only 4.95 each

tuner. 6.50 {UK P&P 50p)

) Flared Horns 6.50
As reviewed by ‘Popular Hi-Fi', July ‘79 J

Midrange Flared Horns 9.50
{UK Post Free)

NEW BULK PURCHASE
SEC 10410 watt

a5 we sa3y lo connect aits.
£21.95 P&P £1.50

INSTOCKNOW |
Large range of
speakers and kits,
public address
equipment
microphones, mixers,
T™M11 TMKS500 security systems.
intercomms, ham

CALL IN AND SEE i
FOR YOURSELF  Taciogee |

PRICES CORRECT AT 1/5/80

AUDIO ELECTRONIGS

301 EDGWARE RD., LONDON W2 1BN

PED
° ?1075‘5/1‘:9\"“0?&
ES! 5
01-724 3564. OPEN 9-6, MON-SAT. OO 9 gp‘i”Jow

fORYOUR

ALSO AT 248 TOTTENHAM COURT ROAD. W.1

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE — SOLOERING IRONS

Aryx 50 £12.08 net Antex x 25 £4.83 net
Isotip £25.90 net Desolder tool SR3A £7.48 net
Antex C £4.83 net 500 gm reel solder £6.61 net

EXAMPLE TWO — PRINTED CIRCUIT MATERIALS

PCB's 300 x 150 mm Etch Resist Pen £1.14

SRBP S/S £1.38 D/S £1.73 Breadboards

F/Glass S/S £1.96 D/S £2.13 Bimboard 12£9.23

Positive resist 76¢cc £1.67 Eurobreadboard £6.56 net

Ferric Chloride 500 g £3.45 T-DeC £5.18

EXAMPLE THREE — SWITCHES

Chrome toggle 13A time switch adaptors

Std. SPDT 85p DPDT 89p Smiths TS100 £14.43 net

Min. SPDT-66p DPDT 92p Wavechange. Lorlin, 1P12W, 2P6W,
3PAW, 4P3W 46p each

EXAMPLE FOUR — CAPACITORS BY SIEMENS

Polyester 7.5mm PCM

1.15,22,3.3,4.7uF. 10, 15,22, 33, 42uF Bpaach 1w 12p, .15u 15p, 224 18p,
33y 21p, .47u 27p, GByBAp 10mm PCM 14 37p.

Electrolytic, axial, (,

1/40 24p, 1/100 1;’9, 22/25 24p, 2.2/63 15p, 4.7/ 16 24p, 4.7/40 16p, 10/25
15p, 10, 40 18p, 22/25 18p, 22/4 18 22/63 19p, 47/10.18p, 47/25 18p, 47/40
16p, 47/63 20p, up to 1000/16V 36p, (hen 1000/25V 49p to 47/16 65p.

Afso full supporring ranges of other ceramic, plastic and electrolytic caps.

EXAMPLE FIVE — POTENTIOMETERS BY RAOIOHM

Single gang lin or log 34p {Twin types stereo matched)

Twin gang lin or log 93p Slider knobs 10p each.
Mono slider lin or log 83p Presets lin. horiz. or vert @ 10p
Twin slider lin or log 136p

EXAMPLE SIX — RESISTORS

11w 2.3p ywep
Wirewound trom 21 ]

ANOD AS FOR SEMI CONOUCTORS ...

1N9 14 6p 40673 99p  MU481 £1,70 TIP41A 69p
1N4007 9p AC128 36p  MJ491 £1.88 T1Pa1C 74p
1N4148 Sp  AC176 67 MJ2955 97p T1P42A 69p
1N5402 19p AD136 £4.2! MJE2955 £1.13 T1P42C 74p
2N1599  £1.01 AD149 £1.01  MJE3055 £1.00 TIP2955 69p
2N2369A 24p AD161 40p  MPSA12 42p T1P3055 69p
2N3055 81p AD162 52p  MPSA63 44p T1543 40p
2N3702-11  _11p  AF127 a3p  0A47 14p W02 35p
2N4443  £1.78  AL102 £1.84 QA0 8p 2Tx107.9 14p
2N4444  £2.28 BA379 29p  QA91 8p 2Tx300 14p
2N4991 98p BB103 43p  0A202 16p  62Tx500 16p
2N5457-9 4§ BB104 70p  QC29 £1.23 This list is
40HF40  £2.2! BB105 37p .0C36 £1.18 Crha et
40361 4g9p  C106D1 52p  T2800D £1.20 St Rsthee
40362 4agp EIH10 92p TIP31A 52 oty

40636 £1.69 E1210 97p TiP32A 52p '

tNFORMATION - To show everything we supply would take about seven pages of ciosely
packed type in this journal ~ the range is enormous including not only opto devices and very
advanced sophisticated items, but all the everyday things you need as well down to nuts and
washers! IT'S ALL IN CATALOGUE 10 — OUR 120 PAGE CATALOGUE FREE FOR THE
ASKING

PRICES AND V.A.T. - All prices quoted here include V.AT. for U.K. orders. Overseas
buyers deduct 13% when ordering.

POSTAGE — For orders up to £5.75 value {U.K.) please add 40p for p/p. If over, orders sent
post free in U.K. Overseas orders sent at cost {Min. 40p

OISCOUNTS - 5% allowed on non-net items if order value exceeds £11.60. 10% if order
value exceeds £29. Quantity discount prices on most components.

ELECTROVALUE LTD. Dept. 55 St. Judes Road, Englefield Green, Egham,
Surrey TW20 OHB. Phone Egham 33603 Talex 264475.

Northern Branch {Personal Shoppers only} 680 Burnage Lane, Burnage, Manchester M19
INA. Phone (061) 432 4945,
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PROJECT

FM MAINS
- DISTRIBUTOR

A system for distributing a Hi-Fi or other audio signal to any number of
remotely-located speakers, using the mains wiring as the communication link.

his unusual project is designed to distribute an audio
T signal to any number of speakers that are remotely-

located throughout a house or office building, using the
mains wiring as the communication link. The system has an
overall audio frequency response that extends to 20 kHz, with
typically less than 0.5% total harmonic distortion and is de-
signed to deliver a maximum of about 2 watts to each speaker.
The system rejects all unwanted mains noise and has an overall
audio sensitivity of about 10 mV for 2 watts output on each
speaker.

The system comprises a single transmitter unit and any
required number of remotely-located receiver/amplifier units.
The transmitter unit generates a 200 kHz carrier signal, which
is frequency modulated by the audio input signal and which
the transmitter superimposes on the neutral line of the 230
volt AC mains wiring. At each receiver unit, this FM signal is
picked up from the mains, is amplified, demodulated and the
resulting audio signal is then fed to an external eight ohm
speaker via a 2 watt power amplifier IC.

The transmitter and each receiver unit is provided with its
own volume control. Each receiver unit is also provided with
an automatic mute facility, which disables its audio output
when the transmitter is turned off. All units are mains pow-
ered and simply plug into existing mains sockets via fused
(1 amp) plugs, no other interconnections being required. All
units incorporate a variety of safcty features, but it is essential
for correct operation that the mains sockets be wired in the
correct polarity: each socket should thus be tested with a neon
indicator or similar device before plugging a unit into place.

The Mains-Line system can readily distribute an audio
signal throughout an entire house or office building and has a
variety of practical applications. In the home, it can be used to
transmit the output of a music centre or other audio source
to all rooms in the building. Alternatively, the transmitter can
be fitted with a microphone and pre-amp and used as a baby
alarm, enabling the baby to be heard from any part of the
house.

In an office, the transmitter can be coupled to a mixer
unit and used to distribute music signals and announcements
throughout the entire building without the expense of having
to fit additional wiring.

Construction: The Transmitter

The entire transmitter unit, including the power trans-
former, is assembled on a single PCB. Construction should
present few problems if the usual precautions are taken to
ensure that all semiconductor devices and electrolytics are
fitted in the correct polarity.

When construction is complete, set the core of L2 and the
slider of RV1 to mid position. If you have a ‘scope, give the

ETI JUNE 1980

unit a functional check by checking that a signal of a few
hundred mV at about 200 kHz is present across the output
terminals of T2: sct the frequency to precisely 200 kHz via
RV1 and trim the core of T2 for maximum output.

You can, if you wish, case the complete unit; our own
prototype is uncased, as it is intended to be built into an
existing audio amplifier system,

Construction: The Receiver

Most of the recciver unit (except T1, RV2, SW1 and
LED 1) is wired up on a single PCB. Construction should
present few problems if the overlay is followed with care.
When construction is complete, fit the PCB and remaining
components into a suitable case and complete the inter-
connections to T1, RV2, SW1 and LED 1, as indicated on the
overlay and the circuit diagram.

When construction is complete, set the core of T2 and the
slider of RV1 to their mid position, connect the output of the
unit to an eight ohm speaker and switch the unit on. With
mute switch SW1 on, little noise should come from the spea-
ker: with SW1 off, lots of ‘white’ noise should come from the
speaker, indicating that the system is functional. If you have a
‘scope, monitor pins 4—5 of IC1 and adjust RV1 to obtain a
frequency of about 400 kHz. -
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MAINS
INPUT

MAINS

R11
1k8

NOTES :

D1.D2 ARE 1N4001
D3 1S 1N4148
Q1 IS BFYS0
Q218 BC109

1 IC1 1S LM78L12CZ
1C2 1S LM566CN
T2 1S DENCO 1FT 14

inewT ( O— 7
N c2
100
1000V
3 T2 R1
L LP1 470R
100mA
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Fig.1. Circuit diagram of the Line Transmitter.

NOTES -

D1-D2 ARE 1N40O1
D3-06 ARE 1N4148
Q1-02 ARE BC109
1IC1 1S LMS65CN
iC2 1S LM78L12C2
IC3 IS LM3BON
T215 DENCO 1FT 14

15k
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CF = =
=:CI|
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Fig.2. Circuit diagram of the Line Receiver.
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HOW IT WORKS

PROJECT: Mains Music

The system is designed to transmit an audio signal to any num-
ber of remotely-located receiver/speaker units, using the mains
wiring as the communication link. The transmitter produces a
low-level 200 kHz carrier signal, frequency modulated by the
audio signal, which it superimposes on the neutral line of the
mains wiring. At each receiver unit, the carrier signal is picked
up from the mains, amplified, demodulated and the resuiting
audio signal is passed on to a speaker via a 2 watt audio amplifier
IC. The use of an FM link ensures a good audio response and
excellent noise rejection.

System operation relies on the fact that the mains wiring is
highly inductive and acts as a fairly high impedance to a 200 kHz
signal. At this frequency, the wiring can be regarded as an induc-
tive potential divider, with the power sub-station at its ‘low’ end.
This ‘divider’ normally produces relatively little signal attenua-
tion between power points that are separated by scores or hun-
dreds of metres of wiring and can be used as an excelient built-in
‘data link’ in any home.

The Transmitter

IC2 is a voltage-controlled oscillator, or VCO. Its operating
frequency is determined by the values of RV1—R4 and C8 and
by the voltage on pin 5. With the component values shown, the
VCO operates at a centre frequency of 200 kHz and produces a
square wave output at pin 3. This output is used to drive com-
mon emitter amplifier Q1, which uses a standard IF transformer
(T2) as its collector load; the centre frequency of T2 is shifted
to 200 kHz by C3 and its ‘Q’ is reduced to a fairly low value
(to give a broad-band response} by R2. The output signal on T2
secondary (pins 4 and 5} has an amplitude of a few hundred mV
rms.

Audio input signals to the unit are fed to volume control
RV?2 via C11 and then subjected to about 20 dB of amplification
via Q2. The output of Q2 is used to frequency modulate the
VCO via C9 and pin 5. Consequently, the output of T2 is a 200
kHz ‘carrier’ signal frequency modulated by the audio signal.
This output is coupled into the neutral line of the mains wiring
via low-value capacitor C2 and current-limiting ‘fuse’ LP1. Note
that one side of T2 output is wired to the Earth line of the
mains, thereby ensuring that standing DC potentials of only a
few volts exist between the primary and secondary windings of
the transformer. C2 and LP1 ensure that the system will not be
damaged if the output signal is accidentally fed to the live, rather
than the neutral, side of the mains.

Q2 and 1C2 are powered from a stabilised supply via IC1, a
12 volt regulator.

The Receiver

The 200 kHz frequency-modulated mains signal is picked
up on the input of T2 via C2 and current-limiting ‘fuse’ LP1;
D3 and D4 are used to limit the T2 signal amplitudes to a few
hundred millivolts. T2 is tuned to 200 kHz via C3 and has its ‘Q’
reduced to a fairly low value via R4, to give a broad-band res-
ponse. The isolated output signal of T2 is fed to the base of
common emitter amplifier Q1 via current-limiting resistor RS5.

The base of Q1 is biased to 4V5 via the R2—R3 divider
network. Q1 is overdriven by the input signal and has its output
clipped at about 6 volts peak-to-peak. The output of Q1 is fed to
the pin 3 input terminal of IC1 via R8--C6—R9. IC1 is a phase
locked loop and is used to demodulate the 200 kHz FM carrier
signal. This IC contains a reference oscillator, which is set to the
same centre frequency as the carrier via RV1—R13 and C11. The
demodulated audio signal appears at pin 7 of 1C1. C12—-R14—
C13—R15—C14 are used to filter out any vestiges of the carrier
and the resulting ‘clean’ audio signal is passed on to volume con-
trol RV2 via C15. The output of the volume control is fed to
2-watt audio amplifier IC3 and is then passed on to an external
eight ohm speaker via C17. Most of the circuit (other than I1C3)
is powered from a stabilised supply via 1C2, a 12 volt regulator.

The receiver unit is provided with an automatic ‘mute’
facility, which Kills the audio output in the absence of a carrier
signal, via Q2 and its associated network. Q2 is wired across the
input to the volume control and kills the audio signal when
biased on. Q2 is biased from two independent sources. It is
positively biased (biased on) via R11 and the R2—R3 potential
divider and can also be negatively biased (biased off) from the
output of Q1 via the C7—D5—D6—C8—R12 rectifier network.
The values of R11 and R12 are chosen so that the negative bias
is predominant and Q2 is turned off in the presence of a carrier
signal that has sufficient strngth to produce a peak-to-peak
signal in excess of about 1V5 at Q1 collector. In the absence of
a suitable carrier signal the negative bias falls to a negligible
value and Q2 is turned on via R11.

The automatic mute circuit can be disabled by closing SW1,
in which case the phase-locked loop tries to lock on to noise
signals in the absence of a carrier and consequently produces
very high noise levels at the output of 1C3.

BUYLINES

The Denco IF transformer used in this project is available from
Watford Electronics. The other components should be readily
obtainable.

Setting Up The System

Access to a ‘scope is necded when initially setting up the
system, as follows.

Switch on both units and apply a suitable audio (music)
signal to the input of the transmitter. Turn the transmitter
volume control to zero, use the ‘scope to monitor pin 2 of T2
in the receiver and adjust T2 core for maximum signal. Next,
monitor pins 4 -5 of IC1 in the receiver and set RV1 to the
mid position at which locking to the 200 kHz carrier occurs.
Finally, set the receiver volume control to mid value and
adjust the transmitter volume control so that the music signal
is heard at the receiver without apparent clipping. The system
is then complete and ready for use throughout the house or
office.

Right:a fully assembled line receiver PCB. Note the polarity of the |Cs
and polarised components.
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— ' PROJECT: Mains music
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Fig.3. Component overlay for the transmitter board.
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Fig.4. Component overlay of the receiver. RV2
VOLUME
PARTS LIST
TRANSMITTER R4 3k3
Resistors All W, 5% RS 1k0
R1 470R R6 560R
R2 2k2 R7 390R
R3,4,7 4k7 R8 3k9
RS 22k R9,10 680R
R6 150k R11 220k
R8 470k R12 47k
R9 18k R13 2k2
R10 270R R14 15k
R11 1k8 R15 10k
Potentiometers Potentiometers
RV1 4k7 min horiz preset RV1 10k min horiz preset
RV2 10k log RV2 220k
Capacitors Capacitors
C1 1000u 25V PCB electrolytic C1 1000u 25V electrolytic
C2 10n 1000V disc ceramic C2 10n 250V AC ceramic
C3 ’ 1n0 polyester C3 1n0 polystyrene
Cc4 330n polycarbonate C4 2u?2 tantalum
CS5 10n polyester C5 150n polycarbonate
C6,9 10u 16V tantalum Ccé 2n2 ceramic
C7 1n0 ceramic Cc7 10n polyester
C8 220p polystyrene Cc8 68n polycarbonate
c10 2u2 16V electrolytic c9 1n0 ceramic
cn 10u 16V electrolytic C10 10u tantalum
C11,14 220p polystyrene
Semiconductors C12 ) 2n2 polystyrene
IC1 78L12 C13 330p polystyrene
1C2 LM566CN C15 220n polycarbonate
D1,2 1N4001 Ci16 100u 25V electrolytic
D3 1N4148 C17 470u electrolytic
Q1 BFYS50
Q2 BC109 Semiconductors
LED 1 0.2" red LED IC1 LM565CN
1C2 LM78L12CZ
Miscellaneous IC3 LM380N
T1 12-0-12 6VA transformer, T2 Denco IFT 14, 12V 100 mA Q1,2 BC109
bulb. D1,2 1N4001
D3,4,5,6 1N4148
RECEIVER LED 1 any LED
Resistors All %4W, 5% .
R1 1k8 Miscellaneous
R2 1k2 12-0-12 transformer 6VA, 12V 100 mA bulb, T2 is Denco IFT
R3 820R 14, 8 ohm loudspeaker.

ETI
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THREE FOR FR
FROM CS

EXPERIMENTOR BREADBOARDS
No soldering modular breadboards, simpty plug
components n and out of letter number identified
nickel-sitver contact holes Start smafl and simply
snap lock boards together to build a breadboard of
any size

All EXP Breadboards have two bus bars as an integral
part of the board. f you need more than 2 buses
simply snap on 4 more bus bars with the aid of an EXP
48

EXP 325 £1.60 The ideal breadhoa-d

for 1 chip circuits Accepts 8, 14, 16 and
up to 22 pin ICs Has 130 contact pomnts
including two 10 point bus bars

EXP 350 £3.15 Specially designed
for working with up to 40 pin ICs
perfecttor3& 14 pminiCs

Has 270 contact ponts mcluding
two 20 point bus bars

-

EXP 300 £5.75 The
most widely bought
bread board in the UK
With 550 contact

points, two 40 point

bus bars, the EXP 300 will accept any size (C and up
10 6 » 14 pin DIPS Use this breacboard with
adventures in microelectronics

EXP 600 £6.30 Most
MICROPROCESSOR  *

Drojects In magazines -
and educational books
are bullt onthe EXP 600 * -

EXP 650 £3.60 Has -6 centre
spacing so s perfect for

MICROPROCESSOR applications

EXP 4B £2.30 Four

more bus bars n
“'snap on’ unit

The above prices are exclusive ot P&P and 15% VAT

THE CSC 24 HOUR SERVICE

Available from selected stockists

ELECTRONICS BY NUMBERS
RAIN ALARM

You need never be caught out by the weather again
The rain alarm will emit a warning sound whenever
there’s rain or moisture in the atmosphere The
current drawn from the battery is negligable so 1t can
be left switched on for up 1o a year!

WOBBLY WIRE GAME

All the fun of the fair, in your own home! Test your
skill at bullding and playing this version of the popular
game, where a ‘wand’ has to be moved from one end
of a wire to the other, without the loop at the end of
the wand ever touching the wire

HIGH QUALITY CONTINUITY
TESTER

Aninvaluable prece of test gear for testing and fault

finding circuits and winng  Pure continuity checks can

be carrned out without being affected by adjoining
circuitry

Want to get started on building exciting projects but
don’t know how? Now using EXPERIMENTOR
BREADBOARDS and following the instruction in our
FREE "Electronics by Numbers' leaflets, ANYBODY
can build electronic projects

Look at the diagram, select Rl plug it in to the letter
numbered holes on the EXPERIMENTOR
BREADBOARD, do the same with the other
components, connect to battery and ANYBODY can
build a perfect working project

Ik

u.‘¢¢' m@‘an Q u e ,
3 5 4 1 |
- -D-
Dispha;
S 3] #\ i

YOU WILL NEED

e g LED Bar Graph (a previous project)
components EXP300 or EXP350

D11to D15 — Sihcon Diodes

Rt to R6 Reststors

LED 1to LED 6 Light emitting diodes

For the tult detailed instructions, including
"Electronics by Numbers™ circuit diagrams, simply

ey Y
+e || Q

take the coupon to your nearest CSC stockist or send
direct to us and you will receive “THREE FREE
PROJECTS FROM CSC™.

If you missed Free project No's 1, 2 and 3, please tick
the appropriate box in the coupon

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost
Two easily assembled kits

PB6 Kit, 630 contacts, four b-way binding posts
accepts up 1o six 14-pin Dips

PROTO-BOARD 6 KIT £9.20

0 Q
Proto- Loa 1 no.100

&
¥
‘8
A

continentol speciolties

PB 100 K1t cormplete with 760 contacts accepts up 10
ten 14-pin Dips, with two binding posts and sturdy
base Large capacity with Kit economy

PROTO-BOARD 100 KIT £11.80

[= == = ="=|TSEASYWITHC.S Crm == == == = =
TO RECEIVE YOUR FREE COPY OF PROJECTS 4,5and 6.

Just clip the coupon

Give us your name and full postal address (in block
capitals). Enclose cheque, postal order or credit card
number and expiry date, indicating in the appropnate
box{es} the breadboardis) you require.

For immediate action

The C.S.C. 24 hour, 5 day a week service.

Telephone 0799 21682 and give us your Access,
American Express or Barclaycard number and your
order will be in the post immediatley

I EXPERINMENTOR

TELEPHONE (0799) 21682 comracr | e caract Tonmemcene [ Oy | e
A . BHEADBOARDS| ¥ L RIN DIP Pk g 1he. vAT| req 6 5 50000 o coanao
With your Access, American Express, Exp 125 TR N 270 ADDRESS . .+ oov o l
Barclaycard number and your EXP 360 2 5 | faas
order will be in the post immediately EXP 300 b k | €17 l
EXP 600 £ 8.39
CONTINENTAL SPECIALTIES CORPORATION l [ wear I
EXP 650 L0 i iy 0 £ 5.00 | enclose cheque/P.O. forf ... ......
D s ey Debit my Barclaycard, Access,
I | B Bar American Express cardNo. ... ...t
Four 40P A _Expirydate. .....
EXP 4B R £ 3.50
I - g you trn]lss?j p'TO]eCl ‘N‘o sF:iadz’ ang g.
rojec : wo- lransistor 10. ro-
RHOICIBEAZ0S B —_— ject 2: Fish'n'Clicks. Project 3: Led Bar
CSC (UK) LTD. I PB6 T b [~ s Graph tick box
Dept 9EE2 Shire Hill Industrial Estate Units 1 and 2 PB100 6| il L far2 | For Free catalogue tick box
Saftron Walden, Essex CB11 3AQ €.5.C.{UKILTD. Dept SEE2 Shire Hill Industrial Estate Units 1 and 2 Satfron Walden, Essex CB11 3AQ
Tel Saffron Walden (0799) 21882, Telex 817477 ) ) ) o R A M D
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SEMICONDUCTORS SEND YOUR ORDERS TO
DEPT.ETI6, PO BOX 6, WARE, HERTS.
VISIT OUR SHOP AT: 3 BALDOCK ST,
TEL: 0920 3182. TELEX: 817861

WARE, HERTS.

I-PAKXK

JTRANSISTORS

BU105
BU105/02
8U204
BU20S
BU208/02

THYRISTORS

Price | Voits

£0.17 | 50 THY7A/50

£0.18 | 100 THY7A/100
£0.23 | 200 THY7A/200
£0.25 | 400 THY7A/400
€0.29 | §00 THY7A/600
£0.44 | 80O THY7A/800
£0.51

Valts No
10 THY600ma/10v
20 THYB0Oma / 20v
30 THY600ma/ 30v
50 THY600ma / 50v
100 THY600ma/ 100v
200 THY600ma / 200v
400 THYBOOMa / 400v

BC148
BC149
BC167
BC158
BC159
BC167
BC168
BC169
BC163C
BC170
BC171
BC172
BC173
BC177
B8C178
BC179
BC180
BC181
BC182L
BC183
BC183L
BC184
8C207
8C208
8C209
BC212

£0.08
£0.08 |
£0.12
£0.12 |
£0.12
€0.14
£0.14
£0.10 |
£0.12 |
£0.10
€0.10
£0.10
£0.10
€0.18
€0.18
£0.18
£0.29

BC549
BC550
BC556
BC567
BC558
BC559
BD11S
BD116
BD121
8D124
8D131

BD132
BD133
BD135

Size
125

O/no
1601
1502 125
1603 125
1504 2
1505 2
1506 2
1509 2

MJE2955
MJE3055
MJE3440
MPF102
MPF104
MPF105
MPSAQS
MPSADE
MPSASS5
MPSASE
B8D138 - 0c22 b
BD138 R a . Volts

80140 50 THY3A/50
BD155 100 THY3A/100
BD175 200 THY3A /400
BD176 400 THY3A/400
BD177 600 THY3A/600
B8D178 800 THY3A /800
BD179
80203

olts No

50 THY10A /50
100 THY10A/ 100
200 THY10A /200
400 THY 104 /400
600 THY10A /600
800 THY10A/800

Voits No

50 THY1A/50
100 THY1A/ 100
200 THY1A/ 200
400 THY1A/400
600 THY1A/600
800 THY1A/800

Price
£0.30
€0.32
£0.37
£0.44
£0.52
£0.67

SUPER ‘Hi‘Brite’ Type
1521 125 RED
1522 2 RED

514 ORP 12 Light dependent resistor
1520 QCP71 Photo transistor

CLIPS

1508/125 pack of 6 125 clips
1508/2 packof 5 clips

DL703. 7 segment D.P. left (0.3" height} common
anode single digit 'NO 1523 £0.80
DL707 RED. 7 segment D.P. left (0 '3" he‘gh(]common
anode single digit 510 £0,92

Vohs No

50 THY16A/50
100 THY16A/100
200 THY16A /200
400 THY 16A/400
600 THY16A/600
800 THY 16A/800

Price
£0.32
£0.35
£0.37
£0.48
£0.58
£0.75

Volts No

Price [ 50 THY30A/50v

BC212L
BC213
BC213L
BC214
BC214L

80204
BDY20
BF457
BF458
BF459

‘os No

50 THY5A/50
100 THY5A /100
200 THY5A /200
400 THY5A/400
600 THYSA /600

£0.41
€051
£0.57
£0.65
£0.79

100 THY30A/100v
200 THY30A/200v
400 THY30A /400v
500 THY30A / 600v

DL727 RED. 7 segment D.P ngm (o §' height)
anode. Two-digil-retiector
0/NQ 1524 £1.95

DL727 RED 7 segment D.P. right (0.5" height)
common anode Two-digit hgh( plpe
NO 1521 £2.53

800 THYSA /800 £0.93

SILICON RECTIFIER

200MA 10 Amp
15920 50v 1510750 50v
15921 100v 110/ 100 100v
X0 15922 150v €0.09 1510/200 200v
8F 15923 200v £0.10 1$10/400 400v
gi;gg i b i 15924 300v £0.11 15107600 600v
BEXae . . : 1 1510/800 800V
IN40O1 50v £0.05 151071000 1000v
BFX88 INA0O2 100v £0.05 151071200 1200v CILD74. Multi-channel 8 pin DIP two isotated channets
8FY50 £0.07 Q0/NO 1498 £1.15
BFY51 £0.08 30 Amp CILQ74. Multi-channel 18 pin DIP four isolated chan-
BFY52 £0.09 1530/ 50 50v neis NO 1499  £2.53

8120 €010 | 1530/100 100, SECOND GRADE l.ED PACK

2},5%8 1530/ 200 200v
I 400 4
= o A pack ot 10 standard sizes and colours which fail 1o
pedform to their rigid speciication but which are ideal

20MP /
€0.12 | BRY39 [Egg g% ga

3 tor amateurs who do not reguire the full spec
0/NO 1507 £1.04

74 SERIES TTL 183071000 1000v
15027 800 KETS

1S30/1200 1200v
cons 15029 1000
€029 : i _13503\ 1200v 1615 28 pin DIL
£0,32 IN5400 50v 1723 40 pin DIL
£0.29 IN5401 100v 1616 TO18 transistor
1617 TO3transisior
16117 TOS transistor

£0:50 IN5402 200v
A TEan 1724 14 pin DIL Wire wrap
gold plated Cambion £0.25

8C227
BC238
BC251
BC251A
BC301
BC302
BC303
BC304
BC327
BC328
BC337
8C338
BC440
BC441
BC460
BC46)
B8C477
B8CA78
BC479
BC547
BC548

BF594
BF596
BFR39
BFR40
BRR79
BFRB0
BFX29
BFX30

OL747 RED. 7 segment D.P Ieh (0.6 height)
common anode. Single-digit light pipe
0/N

01511
OPTO-ISOLATORS

Isolation Breakdown — Voltage 1500 — coantinuous two
current 100mA

CIL74 Single-channel 6 pin DIP standard type —
opticaily coupled pair with infra-red LED emitter and
NPN silicon photo transistor  O/NO 1497  £0.87

£1.72

£0.07
£0.08

INQO5 600V
2N3711 IN4006 BOOV
2N3819 IN40O7 1000v
2N3820 y 1.5 Amp
15016 50v
15020 100v
1S021 200v
1S023 400v
15025 600v

: 2N3710
£0.44

£0.92
£0.51

ZTX107

60 Amp
1570750 50v
18707100 100v 1611 8pin DIL £0.09
15707200 200v )

1612 14 pin DIL £0.11
15707400 400v X 2

1613 16 pin DIL £0.12
1570/ 600 600v

1720 18 pin DIL £0.18
15707800 800v o
B 0oy 20 pin DIL £0.20

1722 22 pin DIL £0.22

1614 24 pin DIL £0.24 |

TP SWITCHING
TRANSISTORS

TO18sim to 2N706 /3 SY27 28 95A. Al useabie devices, no
open and shorts ALSO available in PNP sim to 2N 290 BCY70
50 tor £1.15; 100 for £2.07; 500 for £9.20;
0. When ordering state NP/PNP

Type

7473
7474
7475
7476
7480
7481
7482
7483
7484
7485

£0.26
£0.34
£0.13
£0.37
£0.13

7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7480
7451
74563
7454
7460
7470
7472

IN5406 600v
IN5407 800v
IN5408 1000v

TRIACS &

DIACS

10 amp
volts.

100 TR110A/100
200 TR110A/200
400 TR110A/400

10 amp Plastic

£0.88
£1.06
£1.29

100 TR12A/100
200 TR12A/200
400 TR124/400

6 amp volts

400 TRY10A/400P
£0.59 £1.29
200 TR16A/200 £0.70 DIACS

400 TR16A/400  £0.88 BRIOO £0.23 D32 £0.23

BRIDGE RECTIFIERS

SILICON 1 amp SHLICON 2 -np
Type

50v RMS BR2 50
100v RMS BR2/100
200v RMS BR2/200
400v RMS BR2/400

\;%0 TR1BA/100 llco"
DES
300mW 40PIV {min)sub min. FULLY TESTED. ideat for Orgen

builders
30 for §7p; 100 for £1.72; 500 for £5.75; 1 000 for £10.38

CMOS ICs

Price
£0.84
£0.22
£0.75
£0.22
€1.38
£0.58 B SILICON 10 amp
£0.78 4 . Type No. Price
£0.98 50v RMS BR10/50 €£1.73
£0.55 200v RMS BR10/200 £1.96

Type

CD4022
CD4023
Cpan24
CD4025
CD4026
CD4027
CcDa028
CD4029
CD4030

LINEAR . "
Toe i i i DIODES

CA3130 €1.07
CA3130 £0.81
IM301  £0.33
M304 €1.84
IM308  £1.15
IM309  £1.73
M380  £0.98
M38'  £1.67
LM3900 £0.67
MC1303L £0.98
MC1304 £2.19
MC1310 £1.09
MC1312 €2.19 )

ael el _ SN7B02IN
MC1352 £1.61 SN76110 u 73
MC1469 £3.39 SN76116 £2.19 | TBAG41B
MC1496  £1.04 1 BI6660 6l 7na14

ype o. Price
50v RMS BR1/50  £€0.23
100v RMS BR1/100 £0.25
200v AMS BR1/200 £0.29
400v RMS BR1/400 £0.41

Type

CD4012
CD4013
CD4015
CD4016
CD4017
CD4018
CD4019
€D4020
CD4021

Price
£0.52
£0.55
£0.60
£0.67

Type

CD4000
€D4001
€04002
CD4006
CD4007
CD4008
CD4009
CD4010
C04011

AGE REGULATORS

uvA7912 TO220
uvA7915 T0220
uA7924 10220
uA7918T0220
72723 14 pin DN
wA723C TO99
LM309K TO3
ZTK 338

VOLTAG

Positive Case

uA7805 T0220
uA7812 TQ220
uvA7815 T0220
uA7824 TO220
uA7818 T0220

£0.85
£0.85
£0.85
£0.85
£0.52
£0.52
£1.72
£0.12

SILICON 25 amp
ype No. Price
50v RMS BR25/50 £2.19

200v RMS BR26/200 £2.53

Negative Case
UVA7905 TO220

Type Prce
BY100 £0.2§
BY101 £0.25
BY105 £0.25
BY114 fo0.28
BY124 £0.25
BY126 £0.17
BY127 £0.18
BY128 £0.18
BY130 £0.20
8Y133 £0.24
BY164
BY176
BY206
BYZ10

400 mw (BzyB8) DO7 Glass encapsulated range of
vollages available. 1.3v. 2 2v. 2 7v. 3.3v..3.9v. 4 3v
47w, 51v. 5.6v. 6.2v. 6.8v. 7.5v. 8.2v. 91v. 10v
$1v. 12v. i3v. 15v. 16v. 18v. 20v. 22v, 24v. 27v,
30v. 33v 39v No.Z4 10p
1w-1.6w Plastic and metal encapsulated. Range of
voitages available: 1.3v. 2.2v. 2 7v. 3 3v, 3.9v

47v 5.1v, 56v. 6.2v. 6.8v. 7 6v. 8.2v. 9.ty

Tlv. 12v. 13v. 16v, 16v, 18v. 20v. 22v

30v. 33v. 43v, 47v. 51v, B8Bv. 72v. 75v. B2v, 91v
100v No.Z13 18p
10w metal stud type S0 10 case Range of voltages
available as above No.Z110 44p

748P 0.40
SN76013N

IN34A
iN914  £0.07
IN916  £0.07
IN4148 £0.07
1544 £0.06
15920 £0.07

£0.08

CA3089
CA3090
CA3123

All prices inctude VAT Add 50p post per order —- Just quote your Access or Barclaycard number
Terms: Cash with order, cheques, POs, payable to Bi-Pak at above address
Access and Barclaycard also accepted
GI/IRO A/C No. 3887006
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FEATURE

HOUSE WIRING

Ray Marston discusses house wiring systems of the past, present and future,
presents some useful ‘re-wiring’ aids and talks about some facinating line-based

gadgets for the '80s.

regulations laid down in 1947, that far-distant time

when valves were in vogue and the word ‘electronics’
was used only in Sci-Fi movies. Consequently, modern house
wiring works fine when used to power simple devices like
flourescent lamps and electric toasters, but presents distinct
problems if you want to use modern electronic lamp dimmers,
FM power-line audio distribution systems, power-line remote
control systems, or similar ‘1980s’ devices.

If you happen to live in a house built before 1947, when
‘modern’ wiring was first introduced, it’s a fair bet that your
wiring is not only highly inefficient but is downright danger-
ous, with its rubber insulation perished to the point where
total breakdown is imminent and the whole shambles is in
danger of bursting into flames! So you’d better think about a
rewire. And if you are going to rewire, you may as well rewire
for the ‘80s.

In the next few pages we’ll tell you how ‘modern’ wiring
systems work, explain the wiring needs of the ‘80s, give a few
hints on how to conduct a rewiring job and tell you about
some of the wiring-based electronic control and data distribu-
tion systems that you are likely to see in the next year or so.

Modern house wiring circuits are designed to conform to

Conventional Power Wiring Systems

Electric power is fed into the house from the outside
mains and passes to the building’s electricity meter. It is then
fed to the individual household circuits via individual fuse
units or, in the latest systems, via a multi-fused ‘consumer’
unit.

The household circuits are, for convenience, classified as
three distinct types, (a) power circuits (feeding sockets, etc),
(b) lighting circuits and (c) accessory circuits (individual
heavy-duty circuits feeding immersion heaters, cooker panels,
etc). Let’s look first at ‘power’ circuits.

Old-style (pre 1947) electrical systems use a ‘radial’
system of power wiring, as shown in Fig.1. Here, each individ-
ual power socket or small group of sockets is treated as an
individual circuit and is connected to the mains via its own
specific fuse; often, the live and neutral lines of each circuit
are individually fused.

Sometimes, different circuits have different fuse ratings
{sometimes the cable gauges may also be different), so that
an electric fire (for example) may work on one socket but
blow the fuses {or the wiring) when connected to another
socket.

The radial wiring system is clearly inefficient and requires
the use of excessive amounts of cable and an excessive number
of fuses.

‘Modern’ (post 1947) electrical systems use a ‘ring’ system
of power wiring, as shown in Fig.2. Here, a power cable is run
from the fuse box to the first (hall) socket, then sequentially
to all of the sockets on (say) the ground floor and finally back
to the fuse box again, so that a ‘ring’ of cable is formed. The
ring is treated as a single circuit and provided with a single
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COOKER
PANEL
7 SKT
SKT '
[/
KITCHEN SKI
¢ DINING
ROOM
1 JUNCTION
7 BOX SKT
g
TO LIGHTING
——" "circuit
N\
7 JUNCTION SKT
BOX
SKT
FUSE UNIT SKT
UNDER
sTAIRs ETc  HALL LOUNSE
SKT
Fig.1. Old-style ‘radial’ power wiring. o
e
SKT
COOKER
PANEL SKT SKT
KITCHEN
DINING
ROOM
————

;. SKT {

TO LIGHTING
}='_’ CIRCUIT

FUSE UNIT
UNDER
STAIRSETC

SKT ﬁ

LOUNGE
HALL

Fig.2. Modern-style 'ring’ power wiring circuit. The ‘ring’ is shown here
connected to the fuse unit via a junction box, but in practice the ‘ring’
may be connected directly to the fuse unit.
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master fuse, but all socket plugs are individually fused. Most
modern houses are provided with two ring circuits, one for
each floor. On the upper floor, the ring may be connected to
the fuse unit via a junction box and feeder cable.

The ring system is very efficient in the use of cable. Power
is fed to each individual socket via both sides of the ring,
which are thus effectively wired in parallel and share the soc-
ket current. This factor enables a relatively light gauge of ring
cable to be used. In practice, 2.5 mm? PVC sheathed cable is
used for ring circuits. Any number of sockets can be fitted on
a ring serving a surface area of less than 100 m? (1000 ft?):
the ring must be fitted with a 30 A (max) fuse and can handle
up to 7.2 kW. The feeder cable to such a ring (if used) must
be 4 mm? type.

Power Wiring For The 80s

The most important ‘house wiring’ innovation of the ‘80s
will be the widespread use of the mains wiring as a high fre-
quency (a few tens or hundreds of kHz) data link between
different parts of the house. The live and neutral lines of the
house wiring each contain very considerable lengths of cable
and consequently have substantial inductance. The reactance
of the wiring is negligible at 50 Hz but can be quite significant
at frequencies of a few tens or hundreds of kHz.

High frequency signals can thus readily be superimposed

on the power wiring at any power socket in the house and can
then be picked off again at any (or all) of the remaining
sockets throughout the household.

Cable Music

You have two ‘sets’ of cables in the power wiring (earth-
neutral and earth-live), giving you two indpendent data links
throughout the house. One link can be used for distributing
hi-fi signals via an FM system of the type described elsewhere
in this issue. The other link can be used for distributing
control data instructions to remote units: a 6-bit data word
can be used to address any one of 16 different devices and
convey up to four different instructions to those devices.

Figure 3 shows an example of the degree of control that
can be obtained via a data-link system: only seven of the 16
available remote control channels are shown in use. On a cold
and frosty morning you can, from the comfort of your bed,
switch on the sump heater in the garage, activate the hi-fi
distribution system and turn on the kettle and toaster in the
kitchen. In the evening you can turn on the immersion heater
and the electric blanket while sitting in your armchair in the
lounge.

Absolute Luxury.

In the diagram we’ve shown a single 16-station transmitter
unit that can be plugged into any convenient socket. In prac-
tice, you may prefer to have individual transmitter units
permanently fitted into the lounge, kitchen and master bed-

m

] T

™ mmm R Lounee ": room. If you are really lazy, you can have a single 16-station
t . . . . . .
! | ' infra-red transmitter unit that can pump signals into the mains
[ 1
1 DATA [ DATA | MUSIC . . . . . . .
D erre| oftoten pe! | oecooen centre | ! via infra-red receiver/re-transmitter unit built into each room.
! by 3 ! COL%';?;A These high frequency distribution systems have consider-
{ oara ! E —_— ! TRANSMITTER able range and will work perfectly with all existing house
|ELECTRIC|  DECODER ] TRANSWITTER ! wiring. This range is so great that signals can easily be picked
! P i up in neighbouring houses as well. If your neighbour happens
| ﬁ orusrr el T[] ofdboen [T MeATING | to have a similar distribution system (it’s a fair bet that he will
) L : within the next few years) the systems will interact. To over-
. i [ R come this problem you’ll have to fit an efficient RF filter to
s I mrv————— T the feeder lines, as shown in Fig.4, so that the unwanted
r sounital 1: | R external signals see the low impedances of the filter capacitors,
| etectmc| CFOFR M) i : while the signals on the internal rings see the high impedances
| . 4
| CEYLGi b oaTa Tl oara i of the filter inductors and do not escape.
1 SKTE] 1] 0ECODER [mepsiby | PECODER sump :
| [ HEATER HEATER| . o . A ;
f | 0 11 i Fig.3. (left) Hi-Fi signals are fed to all power sockets in the house via an
f D: HI I _J | i | | FM distribution system. Kettles, toasters, heaters, etc can be activated
i DECCOERRNIi i BATHROOM i CARAGE [ from any room in the house fitted with a power socket via a 16-channel
5 ] | 11 1 remote control system: only seven channels are shown in this diagram.
] MASTER BEDROOM 0 f " | . N e
b I I S | Fig.4. (below) When power-circuit data distribution systems become
widespread, it will be necessary to fit efficient RF filters to the feeder
lines of the ring circuits.
IMMERSION
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' [}
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Ring For Roses

A major problem with the Fig.4 circuit is that suitable
(30 A) filter inductors are not readily available at the present
time. When planning a rewire for the ‘80s, space should, how-
ever, be left in the fuse box area for the eventual fitting of
such a filter when suitable components become available. Note
that high-current ‘accessory’ circuits such as the cooker panel
and immersion heater are not fed by the filter: nor are the
lighting circuits, which generate a good deal of electrical noise
when used with lamp dimmers, etc.

.
>

LpP2

.
>

N O—
% LP1
\sm \ sw2
LO—
Fig.5. The basic lighting circuit {earth wiring not shown).

TO NEXT
N O Y N S lawe
L O—n >

. TONEXT
¥ SWITCH

U

Oaed o
SW1 sSw2

Fig.6. Old-style implementation of the lighting circuit (earth wiring not
shown), with three wires (plus earth) running down to each switch.

In summary, then, power wiring for the ‘80s will take the
form of ‘modern’ (post 1947!) ring circuits except that the
feed line to the rings should be fitted with RF filters.

N O o
’ RN 4-TERMINAL 4 \
¢ . ROSE OR ) \
! ;‘/ JUNCTION BOX g i ' TO NEXT
/ g CIRCUIT
p /
S N
xt A-
| 29
LP1
sw1 sw2

Fig.7. Modern-style implementation of the lighting circuit {earth wiring
not shown), with two wires (plus earth) running down to each switch.

Conventional Lighting Circuits

The basic lighting circuit of a domestic system is decep-
tively simple, as shown in Fig.5. Note that the light switch is
used to connect the lamp to the live side of the circuit, there-
by ensuring that a shock cannot be received from the lamp
holder (when changing a bulb) when the switch is open or off.

The physical implementation of the Fig.5 circuit is not a
simple task. Fig.6 depicts the old-style (pre 1947) method of
implementation, in which Neutral goes to one side of each
lamp and the Live line is looped from one switch to the next.
Note that this method requires three wires (plus Earth) to be
run down to each switch. In practice, the old-style wiremen
tended to disregard the ‘polarity’ rules and often switched the
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KITCHEN DINING
ROOM

FEEDER
ABOVE FUSE
BOX

HALL

LOUNGE

— —\__/—
NOTES :
R 1S &-TERMINAL ROSE OR

JUNCTION BOX
$ IS LIGHTING SWITCH

—

Fig.8. Typical ground-floor lighting circuit of a medium sized house.

Neutral line, so that the lamp holder remained permanently
{and dangerously) ‘live’.

Once again, the system in Fig.8 looks deceptively simple.
In practice, the system may, if you are unlucky, take a full
weekend to implement, particularly if you are changing the
positions of light switches and have to cut new down-channels
in the plaster to accommodate new cable runs.

Lighting The Way

Figure 9 shows the circuit and implementation of 2-way
light switching. In practice 2-core, plus earth, cable is used to
connect SW1 to the ceiling rose and 3-core plus earth is used
to interconnect SW1 and SW2. A lot of channelling work may
be required to implement the system. Note that changeover
switches are required for 2-way switching.

N O——p——> Fig.9. Circuit (left) and implementation
below) of modern 2-way light switching

LP1 earth wiring not shown). Note the large
number of wires running down to the

L2 L1 switches; in practice, a total of seven
swW1 . wires run down to SW1. The switching

@ is shown in the OFF position.

p—t
L2 Lt

o
\)

NOTES :
U \ 4. TERMINAL SW1 AND SW2 ARE
! | ROSE OR CHANGE OVER SWITCHES
\ /' JUNCTION BOX

o]

; >
\
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P
NOTES - A
SW11S A CHANGEOVER SWITCH
SW2 IS AN INTERMEDIATE SWITCH
SW3 1S A CHANGEOVER SWITCH

L
Swi

L2

Fig.10. The electrical circuit that is used in 3-way light switching.

Lighting Circuits

A major deficiency of ‘modern’ lighting systems is the
physical difficuity that is involved in initially installing the
light switch wiring or in converting the system to multi-way
switching. An ideal ‘1980s’ solution to this problem is offered
by the push-button-activated lamp dimmer/on-off circuit of
Fig.11. N

4 TERMINAL
' ROSE OR
JUNCTION BOX

L LMpP

TO PUSH-BUTTON
PUSH OIMMER
o SWITCHES

SB |

Note that the control (push-button) switches of the above
circuit carry maximum currents of only a few mA and that
any number of switches can be wired in parallel, enabling
multi-way control to be readily implemented.

ldeally, this unit should be connected into the house
wiring in a position that is close to the 4-terminal ceiling rose
(but readily accessible for maintenance purposes): the push-
button control switches should then be installed in the desired
‘wall switch’ positions and connected to the unit via low-
power twin flex, shallowly buried in the plaster.

Note that the circuit uses components L1 and C1 for RF|
suppression. All lamp dimmer circuits generate substantial
RFI and should therefore incorporate suitable suppression
networks: in practice, the very limited size of the conventiona!
‘plaster-depth switch box’ precludes the fitting of suitable

filters, so most of todays ‘manual’ dimmer circuits generate

unsuppressed RFI. A major advantage of the remote-con-
trolled dimmer/on-off circuit of Fig.11 is that its physical
size is not significantly constrained, so excellent filtering can
readily be incorporated.

Practical Rewiring Hints

Electrical re-wiring is a technically simple but physically
arduous and time consuming task. Floor boards have to be
raised to gain access to the wiring and holes have to be drilled
through joists and beams to facilitate wiring runs: plaster has
to be channelled to accept new cabie runs and must be remade
afterwards.

Essential tools for the job include 2% bolster chisels, a
lump hammer and a decent power drill. Before starting the
job, plan your new wiring layout with care, giving thought to
the sensible positioning of new power sockets, light switches
and ceiling roses. Your task may be simplified by using the
conduit of the old wiring system.

Figs.12 to 14 show some useful rewiring aids. The Fig.12
and 13 circuits are used for tracing old wiring and conduit.
The Fig.12 wire tracer works on the magnetic-field detection
principle and is used to trace ‘live’ wiring. The Fig.13 circuit
acts as a simple ‘metal’ detector and is used in conjunction
with a hand-held pocket radio to trace cables, conduit and

Fig.11. This push-button-activated dimmer/on-off unit (below) can
accept any number of parallel-connected inputs and offers a state-of-
the-art solution to the multi-way light-switching problem. The unit can
be wired into the domestic lighting circuit (left).

NOTES :

D1 1S 1N4001

Q1 1S TRIAC TIC206D

Q21s BC182L

IC1 IS SIEMENS S5668
TOUCH DIMMER

L11S 1 AMP SUPPRESSOR CHOKE
1 mH APPROXIMATELY
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plumbing. These two circuits are described in greater detail
in the june ‘79 issue of ETI.

Finally, the Fig.14 ‘marker beacon’ circuit is useful for
indicating the loft or under-floor break-through positions of
pilot holes drilied through ceilings when installing new feeder
cable runs or when re-positioning ceiling roses.

The cable used for rewiring will be 1.0 mm T & E for the
lighting circuits, 2.5 mm T & E for power ringsand 4 mm T &
E for the ring feeders. All metal switch boxes and metal con-
duit, etc, must be earthed; the earth cable must be connected
to the earth line of the mains feeder into the house.

Fig.12. This wiring tracer works on the magnetic-field detection prin-
ciple.

2n0

—]

at
> 1 BC10?

R2 sw1
[t 10k
LI
b l l Bk
¢ T
o (N 3 [ .
LONG-WAVE (NN e - 115 o
Sﬁ“r'é‘knﬁ?'é 1111 ;" 500p 220k e T
I c2 T
L
[N
(N

Fig.13. Circuit of a simple BFO-type mains and plumbing seeker; the
unit is used in conjunction with a hand-held pocket radio.

s
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TELEPHONE
PICK—-UP SKTt
coiL

NOTE: o= MAGNETIC
IC118 743 100u EAR—PIECE
Q1 1S BC1848

Q2 S BC2148

D1&D2 ARE IN4148

Fig.14. This ‘marker beacon' circuit can be used to indicate the position
at which pilot holes break through into dark places. ETI

Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
& Sub Mini 50 VOLT (P 220-240V)
Mill  Ref. Price Sec 0-19-25-33-40-50V.
amps No. € PRP Ref. Price
Vohs Amps No. £ P&P
3.0-3 200 238 2.56 65 05 102 3.56 -85
06,06 1A1A 212 2.95 70 10 103 4.55  1.00
9.0:9 100 13 225 65 20 104 725 115
09.0.9 330330 235 2.10 65 30 105 8.65 115
08'9, 0-8.9 500 500 207 2.70 70 40 106 10.80 125
08-9. 0-8-9 TA1A 208 3.80 70 60 107 15.06 145
0-15,0-15 200200 236 2.10 65 80 118 2015 1.65
0-20. 0-20 300300 214 2.70 85f 100 119 2405 215
20-12:0-12-20 700(DC) 221 3.45 85§ 60 VOLT (Pri 220-240)
0-15.20,0-16:20 1A 1A 206 4.56 1.00] Sec 0-24.30-40-48-60
015.27. 0-15-27 500 500 203 4.00 85 Ref. Price
0-15.27,0-15-27 1A 1A 204 6.05 1 00§ Amps No. £ P&P
12 AND/OR 24 VOLT ? g }gg g'gg 1'88
Pr 220-240 Volts 20 127 7.60 115
Amps Price 30 125 11.05 1.25
12v 24V Ref. £ P&P 40 123 12.30 1.45
05 025 111 2.25 70 50 40 14.10 1.55
10 05 213 2.70 85 60 120 17.58 1.55
2 1 n 3.20 85 AUTO TRANSFORMERS
4 2 18 4.00 85 1nput /Output Tapped 0-115-210-240V
6 3 70 5.55 90 VA Ref. Price
8 4 108 7.40 1.15 o a op
10 5 72 820 115 (20 N 80 s
12 6 116 8.80 115 o e aTos 85
6 8 /N0 SORT25 150 4 5.56 100
20 10 115  13.80 145 -
30 15 187 16.80 145 e
60 30 226 33.30 175 alibg2110;220.280M
300 53 10.0% 115
30 VOLT (P 220-240V) 500 67 10.80 145
Sec 0-12-15.20-24-30V 1000 84 18.55 155
e Price Also 1500/2000/3000VA
Amps  No. A PEF MAINS ISOLATING {Centro Tapped &
05 12 2.80 85 Screened) Sec 1207240V
10 79 385 85 n 1207240V
2.0 3 5.55 100 VA Rof. Price
30 20 625 115 (Watts)  No. G BEE
to o Sice R 60 149 6.55 100
=t 2 oies e 100 150 7.55 1.25
1o o Ao 1 200 151 11.05 125
alo L a0 s 250 152 13.26 145
Nolo 29 aies b e 350 153 16.25 155
i 1000 156 37:08 30 ]
Please add VAT at 15%
Barclaycard and Access facilities Z{a Pl aiStieel
avalable erne Bay, Kent
\ Trade and Education Welcome Herne Bay 64586 )
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Automotive
Transducers

Presentiy used exclusively by automotive equipment manufacturers these sensors
are now available for your automotive projects.

Manufactured from high quality engineering plastics these unique sensors give a
5V square wave output signal. TTL and CMOS compatible, which 1s proportional to
flow or speed over the ranges normally expenienced in automotive applications.

Speed Sensor »

This optoelectronic sensor fits to any
speedometer cable with cable core diaup to
3.2mm and gives an output frequency of 10
puises per revolution  £9.95 (incl. VAT, p&p)

-« Flow Sensor

This versatile flow sensor can be used for a
variety of iquids flowing in either direction,
gving alinear digital output signal related to

flow over therange of 1.5-1001/hr (0.3 - 22
g/hr) Connects to hoses with an internal
diameter of 4 -8 mm  £12.65 (inct VAT, p&p)

Name

Address

Please send me speed sensors and fiow sensors

* | enciose my chegue/P.O for or

* debit my Access/Barclaycard No

* Delete whichever does not apply

$ EnviroSystems Ltd.. Hampsfell Road. Grange-over-Sands, Cumbria
Tel 04484 4233 ETIB
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Steam train and whistie (80019). Simulates the
sound on steam and whistle £6.5

Clap switch (79026). You clap your hands and the

light comes on £6.60
Elekdoorbell {79095). Program your own signature
£22.00
Touch dimmer (78065). Room lighting controlled by
single touch £6.80
TV sound modutator {9925) £3.75
Simple sound effects (79077) £5.70
Electronic nuisance (800 16) £3.85
Ultrasonic transmitter (audio) (79510) £7.65
Ultrasonic receiver {audio) (79511) £9.95
DJ killer {79505) £8.80
Quiz master {79033) £6.50
Variable fuzz-box {3984) £6.55
toniser (9823). Produces a high concentration of
negative ions £9.55
Oscillographics (9979). Random displays patterns on
your oscilloscope £11.25

Cackiing egg timer {9985) Times your egg. then
clucks hke a hen! £7.20
Pools forecaster {79053). Weighs up the odds and
could win you a fortune £8.15
Loudspeaking telephone amplifier (9987). Amplmes
signal without direct connection £11.50
Sensitive lightmeter (9886). Light measurement
€1

using silicon photodiode 2.55
Nicad charger (79024). Automatically prevents over
charge of cells £5.20
Proximity detector (3974). Detects movement in a
room {electric field change) £9.80
Central alarm (9950). Master station slave station
£10.85
Alarm unit £3.10

Touch tuning FM preselect unit (79519). With dngl(al
display £17.50
Talk funny (80052). Deliberate electronic distortion of
speech and music signals ysing a single IC. the

2206 £9.60
Colour generator (80027) Using coloured light for an
effective display £19.70
Temperature controlled soldering iron station in
cluding transformer (9952) £11.65
Soldering iron for 9952 {Antex XTC-CTC) £18.35
Pools predictor (79053) £8.15

il

HIGH FREQUENCIES

Aeriai amplifier (80022). Improves the sensitivity of

an existing receiver specify VHF /UHF £5.45
UHF /VHF modulator (9976) Generates a carrier for
TV signals £6.25
Mint shortwave receiver (9920) Interesting introduc-
tion to SW radio £6.95
FM IF strip (78087). Using the CA 3189 fimiter
demodulator IC £13.05
Stereo decoder (79082). Compatible with the FM IF
strip £€15.10
Digital tuning scale (80021) A sophisticated digital
tfrequency indication £46.30
Ohm aeriai (80076 1 + 2) A practical shortwave
aerial for 1,8-30MHz £€10.30

Music

Chorosynth {80060). A cheap mini-synthesizer

£57.90
Elektor vocoder 180060) The first vocoder designed
to be built from a kit with excellent features. t has

10 channets £162.50
Front panels for vocoder per channel £1.25
Analog reverberation unit (9973) Kit with 1 SAD

1024 £27.70
Piano. Excellent kit of an electronic piano with three

voices.

Master tone oscillator / generator €37.00
Octave PCB (9914) £€18.75
Filter PCB {9981) €16.50
Power supply {9979) £19.05
Digital reverberation unit main board £67.20
Extension boards £46.30

A5 L

* Battery protection (80109). Forgetting to turn
off the headlights need no longer be a Mmotorist’'s
nightmare. This project is designed to monitor the
battery voltage and switch off the lights automati-
cally in afl kinds of motor vehicles £5.18
Transistorignition (80084). A system which
combines the most significant advantages of other
systems including the conventional syste n!
£20.45
* A dip-stick probe (80102). There are all kinds of
indicators and warning lights in modern cars, but
an oll temperatare indicator is rarely included The
easiest way to add this type of indicator to an
existing car is 1o mount a temperature sensor in the

»

dip-stick
Project without dip-stick £3.65
Dip-stick with indicator {short} £11.00
Dip-stick with indicator {long) €11.45

»

Intelligent wiper delay (80086). This wiper
delay only needs to be told once what is required of
it. 1t will then carry out your orders until you
change them, which you can at any time,
instantly £15.85

* Active car aerial (80018—1 4+ 2). It there is one
ptace to use a good aerial it is in a car £13.85
Stop thief! (80097). There are all sorts of systems
for protecting cars, but this one is unusual: it is
deception, rather than protection £4.20
* Battery voltage indicator (80101). Only a few
components are needed to obta:n an optional
indication -of the battery condition: a single lamp
that changes colour as the battery goes into the
danger area £6.85
Fuel consumption meter (80096). T+is unit
gives instant indication of your present fuel
consumption in miles per gallon. Project without
transducers! £45.10
Ask for information and price of transducers

»

»

©
©
©
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MEASURING
Digital thermometer (8004 5)
LCD display (supplied without relay)  £28.95
LED display {(supplied without relay) £23.20
Relay {two pole changeover) £2.45
AC millivoltmeter (79035). FET input meter circuit
and audio generator £6.30
Universal digital meter (79005). Digital replacement
£14.

for pointer instruments 65
Precision timebase (3448). Generates a precision 1
Hertz pulse £13.10
Power supply for umebase £5.40
Universal timebase (78100}. Crystal controtled
timebase £18.70
174 GHzcounter (9887 1 + 2 + 3 + 4)_ Excellent kit
count up to 250 MHz £98.15

Minicounter (3927) 1KNz 4 digit display £27.70
Audio analyser (9932). An analyser which can point
the deficiencies in a particular audio chain or
environment £14.80
Spot sinewave generator (9948). Programmable
sinewaves with less than 0,0025% THD £12.95
Simple function generator {9453). Sine. square and

sawtooth outputs £27.70
Sinewave generator (79019). Always sinewaves
when you need them . £8.90

TV scope basic version (3968 1/5). Produces display
upto 1 KHzon TV £34.50
TV scope advanced version {3969 1/3). Converts

basic scope to 100KHz bandwidth £48.25
Digiscope (9926) £32.35
Digifarad {79088). A digital capacitance meter with a
wide range £25.10
Gate dipper (79514). Checks the resonant frequency
of a circuit £€16.00
AUDIO
Equaliser (9832). Single channel audio equaliser with
slidepots £17.70
with turnpots £15.60
with preset pots £13.95

UAA180 LED meter (9817). A two-channel display
meter with LEDs £13.00
Peak programme meter (9860). For use with

UAA 180 LED meter to give stereo audio display
£13.00

Lumninant (9949 1 + 2+ 3). A novel LED audio level

indicator £20.70
Parametric equaliser (3897)

filter section (9897-1) £6.45

Tone control section (3897-2) £5.20

Audio anaiyser (9932). An analyser which can
pinpoint the deficiencies in a particular audio chain

or environment £14.80
Precansonant {9954). A high-performance amplifier
£5.75
Consonant (9945). A complete audio control pream-
plifier £34.65
Toppreamp {8003 1). Mini preamplifier for Topamp or
any other Hi-Fi poweramp £34.30
Topamp (80023). Hybrid audio power amplifier with
OM 931 (output 30 watt) £18.50
with OM 961 {output 60 watt) £33.40
Stentor (79070). A portable amplifier 1deally suited
for PA £30.00
Assistentor (7907 1). A prearnp for use with Stentor
£7.00
Elektornado {9874) A 2 x 50 watt or single
100-wa1t power amplifier €19.50

Electret microphone preamp (9866) Compact design
that fits into the mike £4.85

Buying one of our PROJECT PACKS will save you the
frustration of tracking down those evasive com
ponents that hold up the completion of your project
Our packs inctude Printed Circuit Board, all the
components listed in the article together with sockets
and solder. Cases, knobs. etc., can be supplied as
extra items if required. Ask for more information '

HOW TO ORDER: :@ ?:@_J

Send a cheque or postat order to DORAM ELEC-
TRONICS LTD., Fitzroy House, Market Place,
Swattham, Norfolk, PE37 7QH. All our prices
include V.A.T Please add 40p for postage and
packing

Office hours: Monday-Friday, 9a.m. t0 5 p.m
Telephone Swaffham (0760) 21627 Telex 817912

/; @ deboer ,
company

——-—_—4
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Ge.. TS QUARTZ
LCD, 5-function.
Hours, minutes, secs,

month, date, back-
light.
. ONLY £4.95

2]

GENTS -QUARTZ LCD.
SAME AS 1 — Alternative
style.

ONLY £4.95

6]

QUARTZ LCD Slim
Chronograph. 11-
function. Hours, mins,

secs, 6 digit-month, date,
day of week, 1/100 sec
stopwatch, split and lap
modes, backlight.

ONLY £7.95

4]

QUARTZ LCD ALARM.
6 digit, hours, mins, secs,
day, date. 24-hour alarm
with on/off indicator.

ONLY £8.95

We don’'t believe you
can find better value
combined with quality,
than these — our special
introductory prices.
Compare the savings we

offer and order now.

CREDIT  CARD
CALCULATOR. Very
slim with standard 4
functions plus
memory, percentage
and square root.
‘Complete with a mock
leather wallet with
credit card pocket.

ONLY £6.95

13

BELTIME 29F. Alarm/
Chrono. Advanced
and accurate, this
watch has 8 time
functions, 4 alarm
functions and 17
chronograph func-
tions. Complete with
backlight and stainless
steel bracelet.

ONLY £19.95

2]

GENTS ANALOGUE
QUARTZ. Conven-
tional display, ac-
curacy normally
associated with digital
watches. Automatic
calendar, elegant and
robust.

ONLY £19.95

il

LADIES QUARTZ
LCD SAME AS 10.
Alternative  “Round”
shape. Available in
gold or silver colour.

ONLY £8.95

5 QUARTZ LCD
Alarm/Chronograph.
22 functions. Hours,
mins, secs, day,-
date, month, 1/10
sec stopwatch, split
and lap modes, 12
and 24 hour modes,
24 hour alarm.

ONLY £14.95

QUARTZ LCD
Musical Multi-
Alarm/ Chronograph.
6-digit. Hours, mins,
secs, day, date,
1/100 second
stopwatch, split and
lap modes, 24 hour
alarm, countdown
timer/alarm, dual
time zone.

ONLY £14.95

7]

Q
M
Al
al

ca
th

UARTZ LCD
emory Bank/
arm. Normal time

arm and snooze

alarm functions with a
complete

month’'s
lendar displayed at
e press of a button.

ONLY £16.95"

O

LADIES QUARTZ
LCD. 5-function as
Gents No. -
Available with black
or white face.

ONLY £5.95

Alt

LADIES
LCOD.
FUNCTIONS

QUARTZ
SAME
AS 8. —

ernative style

Available with black or
white face.

ONLY £5.95

All watches have fully ad-
justable, matching
stainless steel straps, and
demonstration battery
fitted {this battery is not
guaranteed). Please add
60p for each spare battery
required.

LADIES QUARTZ
LCD. 5 functions.
Dress Style. Functions
same as 1. Available
in gold or silver colour.

ONLY £8.95

All products carry a Full
7 day Money Back
reassurance, plus 12
Month Guarantee
Prices include VAT.

KEELMOOR LTD

78 CASTLE STREET,
MELBOURNE, DERBY,

DE7 1DY

Send stamped addressed |

envelope for
Brochure of

Colour
120 other
bargains.
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AUDIOPHILE

Lost in a haystack full of needles (stylii?) Ron Harris presents a review of Shures new
M97 cartridge range and compares two other two moving-magnets

from Stanton and Ortofon.

J have to start this month with two apologies. The first goes
I to Videotone who had two pieces of equipment in my
£300 system a while back. Seems that while the issue was
going to press, they had their bright idea of going direct mail-
order, with the result that their prices took a tumble. Being
nice helpful people they rang me.up to tell me this of course,
but being the worlds worst file keeper-| promptly lost the
piece of paper with the facts scrawled across its tatty, crum-
pled face.

So, a little belatedly | admit, | have the somewhat unusual
task of reporting a price FALL. GB2 loudspeakers can be pur-
chased now for £60 and not the £100 or so they used to cost.
The Coral 555E cartridge also comes down, from £25 to
around £14. Good news indeed for those shopping in that area
and reason enough for me to begin filing things properly.

My second apology goes to everyone, including me, who
has the sense of beauty to appreciate the lovely Felicity Ken-
dal. Last month’s Audiophile was supposed to contain an
excellent photograph of the lady, provided by Mr. Rickwood.
Sometime between leaving my desk, bound for our printers,
and reappearing in the issue, someone or something GOT to it.
thing GOT to it.

When | find out who, there will be set abroad in the night
such things that the miserable wretch will lie shivering and
cowering in his repentance ... ....

Tale Of Four Cartridges

To hear some of the disciples speak, you could be excused
for thinking that moving-coil cartridges were the only things
fit to waggle a cantilever across a record. There are, however,
not a few companies still producing some excellent units in
the higher price brackets, whose coilsremain remarkably static.

Immediate claims to such fame could be made by Shure,
Goldring, Stanton, Ortofon, Empire and Grado. Units which
earn such accolades might be V15 IV, 900 IGC, 8815, LM30,
EDR9 and G2. Might be. That is what | determined to find
out. The first two units, the Shure and Goldring, will be no
strangers to Audiophile readers as both have been reviewed
herein already. This month | have a report on the Stanton
881S and the Ortofon LM30H — SME style. Empire were
invited to participate but still had not supplied an EDR9 by
the time this magazine went to press. Should they ever awaken
down there and one appears over my horizon you’ll be hearing
about. Until then — a pity.

As more than adequate compensation | can offer a first-
ever review on two of the new Shure M97 series of pickups —
the top model, the 97HE and the middle of the road M97E ).
Let’s start with these Shures then.

V15's For All?

This new range from Shure is based upon the technology
of their V15 IV model. All inherit the ‘“‘dynamic stabiliser”
affair from their predecessor — a carbon fibre brush set in
damped pivots which rides ahead of the stylus and provides a

28

good deal of isolation from shock — and the 97HE model even
has the same stylus contour as the V15 itself.

A feature which | am positively NOT going to test is their
‘side-guard’. Shure claim that a ‘lateral deflection assembly’
allows the cantilever to accept impact in a sideways direction
without damage, with the stylus simply withdrawing into the
cartridge body. This might occur, say, when the cartridge hits
the side of an LP accidentally, or is knocked across a record.
Shure — I'll take your word for it, my courage fails me.

These are large cartridges, which look superb set up (in
any arm)..As usual for Shure the packaging and presetation
is magnificent and the finish on the cartridges faultless.

The HE will take its place beneath the V15 IV in Shure’s
range, but with the incredible number of cartridges Shure now
have on the market, it is difficult to be sure — and they show

Audiophile has acquired a new pair of reference speakers — KEF
105 1I's, shown below and {in cutaway) right. These are prob-
ably the best speakers on the market today for home use. As you
can see the ‘head’ contains the mid-range and HF units, each in
its own little enclosure. This can be tilted and tumed through a
limited angle laterally, such that the stereo image can be opti-
mised for the listener.
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no signs of rationalising. More power to them if they can sell
them all.

It should be said, though, that this M97 series is a signifi-
cant step ahead of their other ranges in terms of sound quality
and should outsell them all with ease. Originally | hadn’t
intended to include either of these two models in with the
Stanton and Ortofon — after all the price is noticably Tower —
but the HE performed well enough for me to think it worth-
while. In fact one of the surprises awaiting me amid this forest
of cantilevers, was how close the M97HE came in performance
to the exalted V15 V!

Shure-fire Test?

Under test conditions both the M97s proved themselves
worthy of their predigrees. Both are top-flight performers in
their respective classes and in fact the EJ is capable of tracking
higher recorded velocities than the HE — but at a gram more
weight. The HE cleared alt my traps at 1g actual tracking
force (the brush means that you set up for 0.5g more) and the
E} had an optimum force of 2.2g. Have a look at the table for
more details of the results.

(Throughout these ramblings, “optimum tracking force”
is that downforce at the stylus above which no improvement
in tracing ability is obtained for increased weight). The 97E]
gave a creditable account of itself all around. Set up ina jvC
QLAS5R deck it performed very competently and gave a good

solidity to the sound, with a warm balance and smooth treble.
It would match most good loudspeakers in the £100—£200
class that exhibit a clean top and its powerful bass could be a
decided asset, especially to impercunious rock fans. -

On the debit side it has a tendency to impose too much of
itself upon the music at times and could be tipped over the
edge into hardness (surprisingly) by very complex material.
Still, these are minor effects — and more minor than you'd
expect at the price. Not a serious worry and overall a good
design, one which does credit to its designers.

Set up in an SME [11 the MO7HE played very well with all
types of music. It is a good cartridge by any standards, having
a smooth easy-to-listen-to approach to its task, and is tolerant
of material of lesser stature than itself. As | said earlier it js
very difficult at times to distinguish this pickup from the V15
IV — it has that same confidence in its own infallible tracking
ability, never putting a diamond wrong. Distortion is low and
the base possesses a good punch. Detail is well portrayed, but
it is here that the V15 shines through with superior mid-range
quality. A more refined performance is bought with the extra
cash, it seems.

It would take a good system to justify the classier per-
formance though, a careless matching of components could
easily obscure the differences. Good enough then, | thought
to bear comparison with the Ortofon and Stanton and so
included the MO7HE in the tests, about which you'll be hear-
ing more later. Remember the price difference though.

Above: the Shure M97E} and, below, the MO7HE still reclining in its
box. Both the cartridges are identical in appearance — so there was
little point in showing photos of them both!

Note the dynamic stabiliser clipped down into position as a stylus
guard on the EJ.




Stanton On It's Merits?

The Stanton 881S. Doesn’t seem so long ago that the 681
and V15 Il were considered the two best cartridges around —
long were the nights spent arguing over the relative merits of
the pair of them.

Stanton seem to have taken something of a low profile
lately and this unit has never received the publicity it deserves.
Having now auditioned it at greater length, | feel it has a lot
to offer, albeit with a few vices amongst its virtues..

The 881S is also very well presented and its appearance is
very striking indeed, with the silver finish and white stylus
carrier. All preceded, of course, by the inevitable brush — and
this I cannot refrain from condemning, both as a cleaner and
an aid to the cartirdge as a whole. Thank decibels it is at least
removable.

At a time when great effort is being expended to remove
static, and to ground any charges present on records; listen to
Stanton’s own description of how the brush does its work :—

“It operates on the principle that the rubbing action of
the nylon bristles against the vinyl record surface creates an
electrostatic charge which attracts dust particles like a vacuum
cleaner”. ... ... ... ......... Oh.

I’ll bet it does. And charges up the record surface nicely
too. (Dust sticks to LPs very well under charge conditions.)
The stylus is trailing along just behind the brush — straight
into that charged patch of vinyl prepared for it. What odds on
increased snap, crackle and pop? Why, why, why, why, why,
when you have a pickup this good, lumber it with a built-in
static generator? | despair of humanity sometimes, | really do.

This is a well engineered unit, as the test results prove.
Channel balance is beautifully maintained and resonances
tightly controlled. As is Stanton’s way, the cantilever is amaz-
ingly short and durable. The mass, minus brush, is about
average

The sound of the 881S is past described as rich and de-
tailed. There always appeared to be a lot going on in the
music, with the cartridge obscuring little of it. The bass is
good but not as extended as it might be. Mid-range is sharp
and clear but can be a little foo sharp in the 2kHz — 5kHz
range at times. Treble was well extended and crisp and overall
the sound was well balanced and exciting to listen to.

A cartridge more than worth its asking price, but capable
of being improved still further, | feel.

Ortofon/SME 30H

Now this is something really different. Part of the new
ultra-low mass range from Ortofon, the Ortofon/SME 30H is
the LM30H cartridge adapted for use with an SME Series |11
pickup arm. Adaptation here means ‘building into’. A normal
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Left: the Stanton 881S in its plush little box. That relatively huge
container holds the fixing hardware for the Stanton cartridge, and
everything else you want to hold in the headshell. What looks like a
police whistle, in the foreground, is in fact a screwdriver. Very nice
presentation.

CA1 arm has been shorn of headshell, and the 30H fitted as
part of the new one.

The overall effect is to bring down the effective mass of
cartridge and arm to 4.2g and create the most striking pickup
around. It looks superb in operation.

Low mass like this has great advantage in the bass regis-
ters. Used in the SME, the system resonance — the frequency
at which it is easiest to put a peak in the response — lies at
13Hz, which is too high to be effected by record warps, or
ripples and too low to let acoustic feedback from the speakers
influence it.

So much for the theory of it, in practice we have a very
attractive, pencil slim, cartridge with built-in finger lift. Just
about every aspect of operation has been well thought out.
An alignment tool is provided for setting up the individually
shaped cartridge for vertical tracing angle. Without it, it
would be virtually impossible. Even the stylus guard will help
with lateral balance adjustments! (Try and work that one out.)

In play the Ortofon proved to be as much of a contrast
to the Stanton in sound as it had been in looks. The bass was
nothing short of phenominal. The extension went way down,
more importantly though the energy was controlled very well,
with no sign of looseness or tendency to ‘boom’. The low mass
and integrated head were responsible for this, | think. The mid-
range was restrained but open. No sign of brightness or sharp-
ness here. Some people would think it too bland | suppose,
but then since when does ‘neutral’ mean ‘striking’?

Overall the Ortofon presents a smoothly blended face to
the world, with perhaps a slight veiling of the extreme high
frequencies.

If ever there was a cartridge that was at home with a
certain type of music, it is this one. On classical music of the
symphonic variety, the Ortofon really soars. Things simply
sound “in place” and natural. It is probably the best pickup |
have ever heard on this type of material. The difference be-
tween its performance with say, Wagner and with the Floyd is
very marked and not a little puzzling. On the former it is
staggeringly good, on the latter — simply good.

Listen Here

It was this which started me off on what developed into a
full blown comparison session, with the resultant exponential
increase in people, equipment and headaches. All though the
listening so far | had been using my usual cartridge as a refer-
ence against which to measure the others, simply because |
am well used to it and know its foibles well enough.

The pickup in question is a Coral MC81 moving coil,
which | have been in love with ever since reviewing it in these
pages many LPs ago. | consider it one of the best around at any
price and as it costs only about £48 these days, affording a
head-amp is not the bank-robbing job it might be.

Anyway | digress. What transpired in the end was that |
set up a listening -panel type of comparison between the
Stanton, Ortofon, Shure MO7HE and the Coral as reference.

I have not the space, or inclination, here to go on about
the steps taken to ensure impartiality. They were taken,
believe me. If you don’t you're probably a PE reader anyway!

The rest of the disc playing system comprised. Technics/
SMEIIIl configurations feeding-a Lecson amplifier and being
relayed to the waiting ears by that same pair of KEF 105 ||
loudspeakers. Some use was also made of a Sony TCK 55 Il
cassette.

ET! JUNE 1980
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Right: and below is the
amazing Ortofon SME
30H. As you can see
there is no real head-
shell, just the cartridge
itself. The unit looks
extremely elegant in
use, but the one thing
they don’t tell you is
that it is so light that
you need to remove |
ALL the lead weights |
from the SME Il to §
balance it which
means that you need
more spacers.

After it
was all over | took the
scores,and‘normalised’the reference
at 15 for everything, adjusting the
other scores to create the (average)
figures obtained below. (Table Two)

Material varied from Wagner to Rickie Lee Jones, via
Grieg, Holst, Stravinsky, Thelma Houston, Sky, Alan Parsons
and the inevitable Pink Floyd. Each listener was asked to mark
the cartridge playing, out of 20, on the parameters shown in
Table Two, without knowing which unit was operating.

Not much to choose really is there? The Shure comes out
least well, but then its price bracket lies well below the other
two and this is in reality a creditable showing indeed. As such
‘I can confidently recommend both examples of the M97
range, secure in the knowledge that few (if any) will be dis-
appointed with the purchase. Yet another nice one Shure.

The Stanton and the Ortofon are a different matter.
Both provide ample evidence of the excellence obtainable

ortoton

The at curtridge and & ﬂ-'--'
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Tapturera of DiGh queily carindges and erms.

sound balance.
They scored identically in this respect in the test,
as you can see, so both are appealing designs.
The Ortofon is to be preferred for classical
material and the Stanton for rock. Perhaps
that, undoubtedly over-simplified statement is
as close as I'll get to defining the differences
for you. Comparing the two is entertaining stuff — try it
yourself if you plan to spend around £80 on a ¢artridge. The
time will not be wasted and neither will the money!

Back to amps next month, with a look at an offering from
Quantum Electronics. Their 102 pre-amp matched to the
110W per channel 204 power amp. You can obtain the units
as either kits or ready-built equipment and amplifier modules
are available separately. The main question is though — what
do they sound like?

Table One
Stanton Ortofon/ Shure Shure Table One: objective test resuits. Note the Ortofon
881S SME 30H M97HE MI7E) specified load is a good deal higher than normal,
and a padding capacitor could be used to advantage
Output : TkHz Scm/sec smV 3.2mV 4.5mV smV here. Although its mass looks higher, it includes
the pickup arm — effective mass is actually close
Channel Balance < 1.5dB < 2dB < 1.5dB < 2dB to 4g, well under the figures for the rest of the
pickups.
Optimum tracking force 1.1g 1.3g 1g 2.2g
Frequency Response +1dB +2dB +2dB +2dB
Limits, 20Hz—20kHz
Separation (LonR) TkHz 32dB 30dB 35dB 28dB
Cartridge Weight 6.7g 10.5¢ 6.48 6.4g
(inc brush) (inc arm)
Recommended Loading 47k /] 275p 47k [/ 400p 47k [/ 250p 47k /[ 250p
Typical selling price £80 £85 £45 £27
o Table Two
MO WD S Rk Bass Bass  Midange Rendition Balance Treble  Treble Neutrality
responses gleaned from the listening Extension Quality  Quality of of Extension Quality
panels individual markings. Detail Sound
CORAL MC81 15 15 15 15 15 15 15 15
STANTON 881S 17 14 12 14 14 14 13 13
ORTOFON 30H 18 15 14 14 14 10 12 15
SHURE M97HE 18 13 12 13 13 14 13 13

ETI JUNE 1980
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Britain’'s first com

A complete personal computer
for a third of the price ofa

bare board.

Also available ready &
assembled for £9925

The Sinclair ZX80.

Until now, building vour own computer could
easily cost around /300 -and still leave you
with only a bare board for vour trouble.

The Sinclair ZX80 changes all that. For just
£79.95 you get cvervihing you need to build a
personal computer at home...PCB, with 1C
sockets for all ICs; case; leads for direct
connection to your own cassette recorder and
black and white or colour television: evervthing!

And vet the ZX80 really is a complete,
powerful, full-facility computer, matching or
surpassing other personal computers on the
market at several times the price. The ZX80 1s
programmed in BAS]JC, and vou could usc it to
do quite literally anvthing from playing chess
to running a power station.

The ZX80 is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.

Once assembled, it immediately proves what
agood job you've done. Connect it to vour 'V
set...link it to an appropriate power source
and you're ready to go.

Your ZX80 kit contains..

® Printed circuit board, with 1C sockets for
all ICs.

® Complete components set, including all
ICs - all manufactured by selected world-
leading suppliers.

® New rugged Sinclair kevboard, touch-
sensitive, wipe-clean,

® Ready-moulded case.

@ [_cads and plugs for connection to domestic
'\ and cassette recorder. Programs can be
SAVEd and LOADed on to any portable
cassette recorder.

@® FREE course in BASIC programming and
user manual.

Optional extras

@ Mains adaptor of 600 mA at 9 V' DC
nominal unregulated available

separately - see coupon .

® Additional memory expansion boards

allowing up to 16K bytes RAM. Eatra RAM

chipsalsoavailable -see coupon.

*Use 2 600 mA a1 9 V' DC nonunal unregulated mams
adaptor Available trom Sinclairat desired see coupon
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Two uniqueand
valuable components of the
Sinclair 2X80.

The Sinclair ZX80 s notjustanother personal
computer. Quite apart from its exceptionally
low price, the ZX80 has two uniguely advanced
components: the Sinclair BASIC interpreter:
and the Sinclair teach-vourself BASIC manual.

The unique Sinclair BASIC interpreter. ..

offers remarkable programming advantages:

@ Uniquc ‘onc-touch’ key word entry: the ZX80
climinates a great deal of tiresome typing. Key
words (RUN, PRINT, LIST, ete.) have their own
single-Key entry,

@ Unigue svatay check Only lines with correct
svitas are accepted into programs A cursor
wWdenulies errors immediately. This prevents
entry of Tong and complicated programs with
taults onlv discovered when vou try to run them

@ liveelient string-handling capability - takes
up to 26 string variables ofany length. AR
strings can undergo all refational tests e.g.
comparison . The /X80 also has string input-
to request a lime of text when necessary
Strings do sor need to be dimensioned.

@ Up 1o 26 single dimension arrays

@ 'OR/NLENT loops nested up 26

@ \uriable names of any length.

@ BASIC language also handies tull Boolean
arithmetic, conditional expressions, ete

@ lixceptionally powertul edit tacibties, allows
modification of existing program lines,

@ Rundomise function, useful for cames and
cecret codes, as well as more serious
applications.

@ ‘|'imer under program control

® 11K and POKLE enable entry of machine
code instructions, USR causes iump to a
user’s machine language sub-routine
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@ lligh-resolution graphics with
22 standard graphic svmbols,

@ All characters printable in reverscunder
program control.

® Lincs ol unhimited length.

..and the Sinclair teach-yourself
BASIC manual.
If the features of the Sinclair interpreter

listed alongside mean little to you-don't worry.
They're all explained in the specially-written
128-page book free with every kit! The book
makes learning casy, exciting and enjovable, and
represents a complete course in BASIC pro-
gramming - from first principles to complex
programs, fAvailable separately - purchase

price refunded if you buy a ZX80 later.)
Ahardware manual is also included with every kitor
built machine.

UHF TV modulator.
Z80A microprocessor-new,

faster version of the famous
Z-80 microprocessor chip,
widely recognised as the best
ever made.

Sockets for TV,
cassette recorder,
power supply.

7

\

\ SUPER
RAM chips. \

R LIITss

’/,4’////

Rugged,
flush,
Sinclair
keyhoard.

22 %2 %2
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Fewer chips,
compact design,
volume production -
more power per pound!

The ZX80 owes its remarkable
low price toits remarkable
design: the whole svstemiis packed on to
tewer, newer, more powertul and advanced 0.S1 E
chips. Asingle SUPER ROM forinstance, contains
the BASIC interpreter, the character set, operating
svstem.and monitor. And the ZX80's IK byvie RAM
is roughlv equinalent to 4K bytes in a conventional
computer-typically stonng 100 hines of BASIC. Kev
words occupy onlva single byvte

I'he display shows 32 characters by 24 lines

And Benchmark tests show that the ZN801s taster
than all other personal computers

Noother personal computer offers this unique
combination ot high capabilitvand low price

The Sinclair ZX80. Kit: £79.95.
Assembled: £99.95. Complete!
I'he ZX80 kit costs a mere £79.95. Can’t wait to
have a ZX80 up and running? No probiem!

IU's also available, ready assembled, for oniy
£99.95.

Demand tor the ZX80 is very high: use the
coupon to order todav lor the carliest possible
delivery. All orders will be despatched in strict
rotation. We'll acknowledge cach order by
return, and tell vou cxactly when vour ZX80 will
be delivered. If vou choose not to wait, vou can
cancel vour order immediately, and vour money
will be refunded at once. Again, of course, vou
have a retund option tor {4 days after vour
compuler is despatched. We want vou to be
satisfied bevond all doubt —and we have no
doubt that vou will be.

— [y | — | |
2X80

Science of Cambridge Ltd
6 Kings Parade, Cambridge, Cambs, CB2 ISN
[el: 0223 311488
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rOrder Form

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. I
Remember: all prices shown include VAT, postage and packing. No hidden extras
I Please send me: I
I Quantity Item Item price Total I
I Sinclair ZN\80 Personal Computer kit's . Price I
includes ZX80 BASIC manual, excludes mains
I adaptor 79.95 I
Readv-assembled Sinclair ZX80 Personal
I Computer's - Price includes ZX80 BASIC manual, I
excludes mains adaptor 9995
I Mains Adaptor s 600 mA at 9\ DC nominal I
unregulated 8.95
I Memory Expansion Board s each one takes up to I
3K bvies 12.00
I RAM Memory chips - standard IK bytes capacity 16.00 I
Sinclair ZX80 Manual s manual free with every
I /N80 kit or readv-madc¢ computer 5.00 I
NB. Your Sinclair ZN80 mav qualify as a husiness expeise IFOTAI
I [ enclose a cheque/postal order pavable 1o Scienee of Cambridge Lid tor I
I Please primt I
Name: Mi/Mrs/Miss
Address I

(ETH/ 6/80
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LINEAR OHMMETER

Well suited to either the lab or hobbist bench this accurate little project will
provide an inexpensive answer to many resistive problems.

e

precision ohm meter that can be used
to give accurate readings of resistance
from a few tens of ohms to one megohm.
Theunit has four decade ranges covering 1k
to 1M full scale and has a full scale accuracy

T his instrument is an inexpensive semi-

of 2% if low tolerance range resistorsare 3 .8 g
used. ' . . 1 \\\‘“[,///

Conventional moving coil ohmmeters \ ry 7
have non-linear scales which typically cover \

two to four decade ranges of resistance value : D.C. MILAMPERES
on a single scale. With such a range of resist-
ance it is impossible to obtain an accurate read-
ing, especially at the higher values. To measure
resistance values with reasonable accuracy, the
usual method s to use a Wheatstone Bridge,often
very expensive and time consuming.

By contrast, this ohmmeter gives resistance
readings on a linearly calibrated scale and covers
only a single decade of resistance on each switched
range. The instrument thus gives inherently more % -
accurate readings of resistance than multimeter type
ohmmeters.

V7 2G d

Construction BUYLINES

T~he OIIEE G UG (68 CERs Gudics] 76 ] There are no components here which will prove difficult to
Eourdned .umt’ with It§ own moving-coil meter’. as we hav.e obtain. Casing is ngt critical in the slightest, and all the mail-
done, or it can be built as an add-on to an existing multi- order advertisers within this issue should be able to provide all
meter having a 1 mA DC range. the bits and pieces required.

Take care with the polarity of the zener diode. The 301
op-amp cannot be substituted by a 747 as it has been selected
for its low input current. The z)/verall accuracy of the instru- PARTS I-IST
ment is determined by the tolerance of the range resistors (R3 Resistors All AW
to R6) and the accuracy of the meter. If 1% or 2% resistors (*see text)
are used the accuracy of the instrument will be about two R1 2k7 5%
percent. R2 1k0 5%

. . R3 1k0*

When the board assembly is complete, fit into the box R4 10k *
and complete the wiring to the major components. If you are RS 100k*
making an add-on version of the meter, fit a couple of screw R6 1M0*
terminals in place of the meter for connection to your multi- Y 560k 5% .

RV1 5k0 (minimum) vertical
meter.
Capacitors .

Callbratlon C1 100p ceramic

When construction is complete, switch the unit on and SL‘E"6'°1°"d““°" TS
check that the LED lights up. If it doesn’t, check the wiring ZD1 5V1 400 mW
and the polarity of the LED. When all is well connect an Q1 BC109, BC549
accurately known resistor (having a value within the range of 1c1 301
the instrument) across the terminals and adjust the trimpot Miscellaneous
for the correct reading. The unit is then ready for use and SW1 DPDT toggle switch, SW2 one pole four position wafer
should not require further calibration. You could purchase a switch, M1 1 mA FSD meter, SK1,SK2 screw terminals.
1k, 1% resistor specifically for this purpose.
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PROJECT

k|
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NOTES :

Q1 1S BC109
1C1 1S 301
ZD1 1S 5V1

Fig.1. Full circuit diagram of the instrument.

HOW IT WORKS

+9V

©

[=)
<

Wia

=
v

The linear scale ohmmeter circuit is divided into two parts: a
reference voltage generator and a readout unit that indicates the
value of the resistor under test. The reference voltage generator
section of the circuit comprises zener diode ZD1, transistor Q1,
and resistors R1 and R2. The action of these components is such
that a stable reference of about 5 V is developed across R2. This
reference voltage is fed to the op-amp resistance-indicating
circuit via range resistors R3 to R6.

The op-amp is wired as an inverting DC amplifier, with the
1 mA meter and R8—RV1 forming a voltmeter across its output,
and with the op-amp gain determined by the relative values of
ranging resistors R3 to R6 and by the negative feedback resistor
Rx. RV1 is adjusted so that the meter reads full scale when Rx
has the same value as the selected range resistor. Under this
condition the op-amp circuit has a voltage gain of precisely
unity. Since the values of the reference voltage and the ranging
resistors are fixed, the reading of the meter is directly propor-
tional to the value of Rx, and the circuit thus functions as a
linear-scale ohmmeter and has a fuil scale value equal to the
value of the selected range resistor.

\

e

A peek inside at the PCB. Make sure it doesn’t foul the range switch
or meter.

to SK1 and

wiper SW2
—9\;"from . .
BATTERY R7 .
to SK2

to METER (=)

+9V from .5
BATTERY

ETI JUNE 1980

0V from
SW1a&b

Fig.2. Component overlay.
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Simply ahead..

|.L.P’'s PROVEN RANGE OF HIGH

Chosen in more
countries throughout
the world than any
other U.K. make

& P. constructional modules are different
Whereas most others come with
components neatly arranged on open
P.C.B.s with little eise, |.L.P. modules are
encapsulated within totally adequate
heatsinks arid need ng, extra components
to complete them, As a result, 1.L.P. power
amplifiers, pre-amp and matching power
supply units are infinitely more rugged,
impervious to working in extremes of
temperature and can be easily positioned
to requirement. No additional metal work
is needed to take away heat, connections
are minimal and utterly simple. Circuitry,
workmanship and performance are of the
highest standards, equal to the demands of
loudspeakers, pick-ups, tuners, digital
signals, etc., even more exacting than
those of today, making amplifier systems
less than the best completely inadequate
Now study the tested and guaranteed
specs. for |.L.P. That is why more people in
more countries prefer these British
designed and made modules

® FIVE POWER AMPLIFIERS
EACH ENCAPSULATED
WITHIN LARGE HEATSINK.

® PRE-AMP/ACTIVE TONE
CONTROL MODULE COMPATIBLE
WITH ALL I.L.P. AMPS AND
POWER SUPPLIES.

@ SEVEN MATCHING POWER SUP-
PLY UNITS (FOUR WITH
TOROIDAL TRANSFORMERS).

@ EASY ASSEMBLY DESIGNS WITH
WELL PRESENTED INSTRUC-
TIONS.

Why toroidal?

Toroidally wound transformers are more
compact than their conventionally laminated
equivalents, being only half as high and
heavy. Their circular profile ensures

greater operating efficiency and as such are
particularly valuable in heavy duty
applications. We have our own production
section for winding and making toroidal
transformers enabling us to offer this much
sought-after type at competitive prices
Four of the larger models in our range of
power supply units are now supplied with
this type

PRODUCTS OF THE WORLD’S FOREMOST SPECIALISTS
IN ELECTRONIC MODUL AR DESIGN

AVAILABLE ALSO FROM WATFORD ELECTRONICS, MARSHALLS AND CERTAIN OTHER SELECTED STOCKISTS
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and slaying there

PERFORMANCE MODULAR UNITS

HY5 PRE-AMPLIFIER

The HY5 pre-amp is compatible with
all 1.L.P. amplifiersand P.S.U.'s. It is
contained within a single pack 50 x
40 x 15 mm. and provides multi-
function equalisation for Magnetic/
Ceramic/Tuner/Mic and Aux (Tape)
inputs, all with high overload margins.
Active tone control circuits; 500 mV
out. Distortion at 1KHz-0.01%.
Special strips are provided for connec-
ting external pots and switching
systems as required. Two HY5's
connect easily in stereo. With easy to
VALUES OF COMPONENTS FOR CONNECTING TO HY5 | follow instructions.

Volume — 10K’ fog. £4.64 + 74p VAT
Bass/Treble — 100K . finear.  Balance — 5K .\ linear.

Dis- Minimum
T —————= =————— 1} Output . . Power . . .

o . tortion | Signai/ Size Weight |Price +
| .,\' E(;AK[’;IEAON ALL Wil Cl) -y s Typical | Neise Supply tn mm ingms (V.AT.
1 00d EXCEPT HY400AT 4.1 / R.M.S. at1KHz | Ratio Voltage

£ | T CUPPING é HY30 | 15w | 0.02% 80dB 20 0-+20 |105x50x25 |155  |£6.34

1 EOOZL g & /I into 8 LE 95p

18 LT ) _ HY50 | 30W 0.02% 90dB .25 -0 +25 [105x50x25 [155 £7.24
| §o<n = into 8 £2 +£1.09
g HY120 | 60 W Q 0.01% 100d8B .35 -0- +35 |114x50x85 |575 £15.20
| ! into 8 +£2.28
—5 2 5 0 20 % w0 o HY200( 120 W 0.01% 100d8B 45 -0- +45 |114x50x85 |575 £18.44
— QUIPUT POER-YATTS RIS into 8 £2 +£277
HY400 | 240 W 0.01% 100dB 45 -0-+45 [114x100x85 [1.15Kg |£27.68
into 4 £2 | +£4.15

Load impedance — all models 4 - 16
Input sensitivity — all models 500 mV
Input impedance — all models 100K
Frequency response — all models 10Hz - 45KHz - 3dB

'NO QUIBBLE

THE POWER SUPPLY UNITS (Laminated and Toroidal) 5 YEAR GUARANTEE
PSU30 15V at 100ma to drive up to
I.L.P. Power Supply Units are five HY5 pre-amps PRI PUNERNE  7-DAY DESPATCH ON
designed specificatly for use PSU 36 for1or2 HY30's £8.10+ £1.22 VAT YRR
with our power amplifiers and PSUB0 for1or2 HY50's £8.10+£1.22 VAT
are in two basic forms — one PSU 70 with toroidal transformer for 1 or INTEGRAL
with circuit panel mounted on 2 HY120's £13.61 + £2.04 VAT HEATSINKS
conventionally styled trans- PSU 90 with toroidal transformer for
former, the other with toroidal 1 HY200 £13.61 + £2.04 vAT EECLRIRENGRRIRANY
transformer, having haif the PSU180 with toroidal transformer for MANUFACTURE
weight and height of con- 1 HY400 or 2 x HY200 -
ventional laminated types. £23.02 + £3.45 vAT IR I AN S
—see below
W ALL UK. ORDERS DESPATCHED POST PAID oo = wm
HOW TO ORDER, USING FREEPOST SYSTEM | Pleasesupply . ................
Simply fill in order coupon with payment or :
credit card instructions.p Post ropa;dress as R . . Total purchaseprice £. . .. .. ........ E
below but do not stamp envelope — we pay ! | enclose Cheque (] Postal Orders [J International Money Order [
postage on all letters sent to us by readers of | )
this journal. | Please debit my Account/Barclaycard Account No.

1 [ e . I
F { NAME . ... ... ... oo 5 00™aoooo0o Mo dorx i
ELEGCTRONICS LTD. [ I

FREEPOST 6, Graham Bell House, Roper Close |
Canterbury, Kent CT2 7EP. | Signature
Talephone (0227) 54778 Tolex 965780

T

| R N R O A I BN - -

'4
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'Electronics

The June issue will be on sale May 16th

HE RADIO CONTROL

Can it be true? Yes, of course it is, all the
problems have been sorted out and next month
we will be presenting what must be the last
word in terms of simple to build, 2 channel
proportional R/ C systems.

The Tx, Rx units are based on just two, that's
right, two, purpose-built ICs External circuitry
has been kept to an absolute minimum, conse-
quently 1t will cost a fraction of a commercial
system. Designed primarily for land-based
vehicles, boats, cars etc it will enable even the
most un-skilled constructor to put together a
really first-class R/C combo in just a couple of
relaxed evenings

More than that we're not prepared to say, we
are keeping the system under close wraps.
We're sure 1t's going to revolutionise construc-
tional radio control. Make sure you place your
order early as the June issue is sure to be a
sell-out. You have been warned!

CATALOGUE SURVEY

Do you buy components through the services of
mail-order companies? If you do then you
cannot afford to miss this survey into the
various companies, the cost of their com-
ponents, the service they offer and the quality
of their catalogue. Who s the cheapest? Last
year we came up with some pretty surprising
results, find out if things have changed

METRONOME

Don’t miss a beat with this nifty, state-of-the-art
Ittle gadget. This revolutionary design has
completely done away with cumbersome 1Cs.
Yes, that's right, absolutely no Integrated,
Circuits. In fact we have used just four com-
ponents and if that isn’t state-of-the-art, what
is?

POWERFETS

Some day all power transistors will be made this way

vDS ID | PDISS|RDSON

CHAN | max V | max A [max W| Type (2
BD512 p 60 15 10 [t(3 5)
BD522 |~ 60 | 15 10 | 25
VMP24 | 60 | 20 25 'I 20
VN10KM | ‘N 60 05 10 40
VNBAGA |~ 60 |125 go | 03
VNB7AF | N 60 20 15 20
258J49 ) P 140 7.0 100 10
25K134 |~ |40 70 | 100 10

‘I/p protected tour selection VN/VM. 96.page Design Cat 20p. Heat clips 70202

12p, 7092 8p.

MANUFACTURERS / DESIGNERS. We will be stocking Powerfets by IR, Tl and Inter
sl as well as by Hitachi, 1TT and Siliconix. We can advise you on applications and type

selection. supply samples and quantities

REMEMBER Powerfets need virtually no drive current. switch in nanoseconds, and are

2nd breakdown free, etc etc

Case Price
70202 85p
70202 80p

380-50E 1250p
TO924 55p
T03 750p
T0202 75p
T03 395p

103 395p

CA3026  70p
CA3080E, 70p
CA3140E  38p
DACO8  250p
DM2502 555p
LM308 50p
LM3900  43p
MC3401  30p
NE529  145p

NEB55 25p
SAD1024 1050p
SD532 30p
TDA1022 600p
TLOB1 29p
TLOBC 55p
2102 80

40118 17

709 15

710 25p
733 50p
741 18p

78L05/12  29p

|
|
|

HA12017 (Preamp 0 00 1% distortion
8308 S/N i phono application) 99p
HA1370 (Poweramp 20 watts n 80
0 02% distortion {typ) 195p
Both with data and circuits
POWERFET AMPLIFIER semicon
ductor sets High power designs offer
1ng very low distornons
*B0 watt { THD O 008 %) £8.75 |
“120 wau {{THD O 004 %} £16.65
{with circuits)
“into 8¢} tat all powers and all audio
frequencies

ADVANCED DISCRETE

HI-FI ON TWO CHIPS \
\
‘

BIPOLARS ‘

zsmosw)% 60v 100mA
25C2545(N) [ NFO 248 19p
2SA872(P) 90 16p
2SC1775ANY 120v S0mA 17p
2SB716A{P) 140v 19p

(low Cob 1p8 typ = low distortion)

SCOPE TRACE DOUBLER P.C.B.
Built C/W shih chan select choprate
controls and instructions  Useful dis

FOG HORN

We're shore you'll build this circuit once you
sea it. But be warned your popularity will be ata
very low ebb if you use itin the car. Itis LOUD,
very LOUD, so loud in fact, the only place you'll
be able to use it is at sea.

CITIZENS BANNED I}

Next month is something of an anniversary for
us. It will be exactly one year since we
published our feature ‘Citizens Banned'. In
those twelve months we have carried the
campaign for CB (sometimes struggling) into
the open. Our petition (which around half our
readers signed) gained Government recogni-
tion, generated national Newspaper, TV and
Radio coverage and was the catalyst for for-
ming CB clubs up and down the country.
Something like 250 000 people are actively
engaged in the campaign for legalisation MPs,
Government Officials, Doctors, in fact everyone
and anyone who wants the right for free

piay from DC to 10MHz Runs from 9v
battery £8.95

VCA High quality design ofters
attenuation from OdB to
—90dB S/N 90dB. THD
001%. BW DC to 100KHz
Complete component set and
arcunt £2.25

TLOB1CP 23p!

Sp price ul 30/6/80
245 ADC chip set (DALOB
DM2502 NE529) with data
£9
FX309 ( Single bit A/D
D/A Store speech in RAMs)
with data £7.50

Brief data on everything in new li

P& P36p. Mail order only. Pr

J. W. RIMMER

38

Tel. 01-800 6687
367 GREEN LANES
LONDON N4 1DY

speech.

the campaign has fared.

- EGG TIMER

Something really different for the gadget fans
next month. Our Egg Timer is a solid-state
version of the ‘sand-in-a-glass’" egg tumer that
has been around for hundreds of years. Shake 1t
and set 1t down and depending upon whether
you want a hard or soft boiled egg it will warble
at the appointed time No switches to worry
about, 1s 1t magic? Find out next month

may affect the actual contents

in our second major feature we will be
looking back over the past year and seeing how

The items mentioned here are those planned but unforeseen circumstances
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FEATURE

DESIGNER'S
- NOTEBOOK

Project editor Ray Marston discusses the uses and practicalities of voltage

regulator circuits.

electronics engineer is that of designing voltage regu-

lator circuits, ie circuits that produce a stable and well
defined DC output voltage over a wide range of load current
variations. These circuits may vary from simple Zener net-
works, designed to provide load currents up to only a few mA,
to fixed-voltage high current units for powering logic boards,
etc, or to variable-voltage high current units designed to act as
general-purpose pieces of test gear.

Zener Based Circuits

A Zener diode can be used to produce a fixed reference
voltage by using the connections shown in Fig.1. Often, the
supply voltage (Vin) may be subject to fairly wide variations,
causing the Zener current to vary over a similarly large range.
As long as Vin is always more than a few volts greater than the
Zener voltage and provided that the Zener power rating is not
exceeded this variation has only a moderate influence on the
output voltage of the Zener, which typically has an effective
output impedance of a few tens of ohms.

O ne of the most common and mundane tasks facing the

Fig.1. This basic Zener ‘reference’ circuit is biased at about 5 mA. A
current of roughly 5 mA is passed through the Zener diode from the
supply line via limiting resistor R,

A Zener can be used as a very simple voltage regulator,
providing load currents up to a few mA, by merely selecting
the value of ‘R’ as shown in Fig.2.

Rik) = —¥in_-Vz_

I {mA) +2

RL

Fig.2. This basic Zener ‘regulator’ circuit can supply load currents of
several milliamps. When the maximum load current is being drawn only
2 mA flows through the Zener. When zero load current is being drawn
the Zener passes 2 mA plus the maximum designed load current and
thus dissipates maximum power,

ETI JUNE 1980

In most practical voltage regulator applications the Zener
is simply used to apply a ‘reference’ voltage to a high-gain non-
inverting buffer amplifier, which then supplies the required
output power. The simplest example of this type of circuit is
shown in the series-pass regulator circuit of Fig.3.

Fig.3. This series pass Zener-based regulator circuit gives an output of
11V4 and can supply load currents up to about 100 mA. Q1 is wired
as a voltage follower, its emitter remaining at about 600 mV below its
Zener-defined base voltage under all loading conditions. The Zener
network provides the base drive current to Q1, this current being equal
to the output load current divided by the current gain of Q1. Clearly,
the higher the gain of the Q1 ‘buffer’ stage, the better will be the out-
put regulation of the circuit.

Op-Amp Regulators

One way of improving the regulation of the Fig.3 circuit
would be to use a Darlington or Super-Alpha pair of transistors
in place of Q1. An even better solution is to use the op-amp
plus transistor buffer stage shown in Fig.4.

+18Vi_‘ﬁ ?

v
Fig.4. This op-amp based regulator gives an output of 12 V at currents
up to 100 mA and gives excellent regulation. The op-amp and Q1 are
interconnected as a unity-gain non-inverting DC ampiifier with an
overall current gain of about one million. The output voltage tracks
within a few mV of the Zener reference value and the output impe-
dance is less than one milli-ohm. The safe output current driving
capacity of the circuit is limited to about 100 mA by the power rating
of Q1; higher currents can be obtained if Q1 is replaced with a power
Darlington transistor. .
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e

o,
NOTES:
Q1 1S 8C214L
Q2 IS 2N3054
Q3 1S 2N3055
~
OUTPUT
+  5ve 15V
= 0-1A
2
100u
ov
O

Fig.5. This variable-output 0—1 A circuit gives excellent regulation.

The performance of the basic op-amp circuit of Fig.4 can
be improved in a variety of ways, some of which are shown in
Fig.5. The first improvement that can be made is to make the
Zener reference voltage (ZD1) independent of supply voltage
variations by powering ZD1 from the output of constant-
current generator Q1—-R1—Z2D2—-R2. Next, the Zener noise
can be eliminated by feeding the reference voltage to the op-
amp via low-pass filter R3—C1. Thermal drift effects can be
eliminated by making ZD1 a 5V6 type, with near-zero (actu-
ally about —0.2 mV/ C) temperature coefficient; the op-amp
output voltage can then be set to the desired value (greater
than 5V6) by using feedback components RV1—R4 to set the
op-amp’s voltage gain at some appropriate value.

+30V (UNREGULATED)

NOTES

fell Q1I1sBC212L
3 Q2 1S 2N3054

Q3 1S 2N3055

~
-

oV
o .
Fig.6. The output of this circuit is fully variable from zero to 20 V. The
effective reference voltage is made variable from zero to 5V6 via RV1
and the op-amp is given a fixed voltage gain of about four via R4—RS5.
Note that a CA3140 op-amp, which can handle input signals down to
ground volts, is used in this application. ’

+35 TO <45V (UNREGULATED)
o .

202 R4
1
?ko 5V6 203 W0
33v

NOTES

0115 BC212L
Q218 2N3054
Q318 2N3055

0415 8C184L
o A T
[ A3
Wwe 7N
A A
RV
10k
SET
VOLTS
201 =
5V6
2 &
18
\ © PUT
0-25v
0-1a
© k] 12 v 2 ahr
it

Fig. 7 This 0—25 V, 1 A regulator has current I|mmng in ItS. output o

stage with short- cnrcu:t or overload pr’otectmn via'Q4 and. ‘load Sensing -
resistor R8. The op-amp is protected agamst excesslve suppty Frd

Finally, the load current capacity of the circuit can be set
to a fairly high value by using a Darlington-connected power
transistor in the series-pass output stage.

Three Terminal Circuits

Three-terminal- regulators are remarkably easy to use, as
shown in the basic circuits of Figs.8 to 10, which show the
connections for making positive, negative and dual regulator
circuits respectively; the 1Cs shown in these examples are 12 V
units with current ratings of one amp. Note that a 270n or
greater disc {ceramic) capacitor should be connected close to
the input terminal of the |C and a 10u or greater electrolytic
to the output. ‘

O~ T
+
s 12v N 7812 gy .
COMMON T
+ Vout
Oo— — 2wt
c2 c3
270n 100
DISC
] ov N

Fig.8. Connections for using a 3 terminal positive regulator IC, in this
casea12 V, 1A type.

4 x 1N4002
e

N 7832 ouT
COMMON

Fig.9. Connectmns for usmg a 3-terminal negatxve regulator IC, in this

" case 212V, 1A type..

o w e oml ¢ O +12V
COMMON
D1
+ _|N100|
A

D2
L ? | 1N4001
c2 €4 <6 b
-l:mou -|-|137|23 -|-mu
[_cmb'ﬂj
. IIN 7912 ouYI ¢ 0 -12v

Fig.10. Complete circuit of 2 12 V, 1 A dual power supply.

+ 7812

+
N ouTt
COMMON
+ Vout
12V T0

Fig.11. A very simple method of varying the output voltage of a 3-
terminal regulator. The bias voltage is obtained by passing the IC’s

Vin
25 -30V

" quiescent current (typically about 8 mA) through RV1, This design is

adequate in most appllcatlons, although the output voltage obviously
~hifts stightly w1th changes in quiescent current.
o DR

"The output volta e of a 3-terminal regulator is referenced
10 ‘the . common, ‘terminal of the 1C, which is normally groun-

voltages via R4 and ZD3. N D @A dedt Most regulator IC$ draw quiescent currents of a few mA,
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FEATURE: Designer’s Notebook

which flow to ground via the common terminal. The regulator
output voltage can thus be raised above the designed value by
simply biasing the ‘common’ terminal with a suitable voltage.

+ 7812 +
IN ouTt
COMMON
$a
Vin i + Vout
25-30V - : = 17ve
s :
10u
DISC EE

/i

_Fig.12. The output voltage of a 3-terminal regulator can be increased by
a fixed amount by wiring a suitable Zener in series with the common
terminal.

a1
+ MJE 2955
- P W

A1

180

1 7812
Vin N ouT .
18 70
25V COMMON

v'out

A
i I

. oV

Fig.13. The output current capacity of a 3-terminal regulator can
readily be boosted via an external transistor. This circuit can supply
5 A at 12 V. At low currents insufficient voltage is developed across R1
to turn Q1 on and all of the load current is provided by the IC. At
currents of 600 mA or greater sufficient voltage (600 mV) is developed
across R1 to turn Q1 on, so Q1 provides all currents in excess of
600 mA.

a1 .
MJE 2965
7812 n
N out
®v COMMON T
L COMMON |
+ Vout
= 12v
c1 c2
270n 10u
DIsC
- ov
mn

Fig.14. This 5 A, 12 V regulator has overload protection provided via
Q2.

R1
10

a1
2N3055

N 7812 ouT]
COMMON

I 01 Vaut

+ 22y %2 + 12v
270n Ca  (0-1A)

-F:‘}“ DIsC 10u J

oV

Vin
18 TO 50V

m

Fig.15. This 12 V lamp regulator circuit is fully protected against
excessive input supply line voltages. ETI

T = ssms e
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BFX30 32p | 125R 1 7415138 79p
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p | 125v 44 600V 6 7 P
ACl 88K 3o | 8rvso 130 | 2R 1o | A do0v .‘3.‘; o 1415156 e | sov 100v :gv 4g0v soov
BFYS1 13p 26 10, 6A 8OOV 68p 74151 9p P
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AF127 35p v P 0p A & 68 75p 90p 112p
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Boaxe 150 | 2n696 15p | 741 180p 7495 63p | 14pin 12p | 4000 14p| 4077 35p
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BC142 25p IN1302 a0p 7474 20p | 74121 28p | 24 pin 30p | 4007 16p| 4160 105p
B8C143 28p | SNygic 12p 7400 8p | 7475 27p | 74122 36p | 20 pin 4op | 4008 7% | 24161 105p
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PROGRESSIVE
ELECTRONIC
PRODUCTS

Dept. ETI 1, 593 High Road, Leyton,

London E10 6PY.Tel: 01-558 0678
Price list as at 31st March, 1980

MBC —1 Meter Buffer Card £3.68
MIC —1 Microphone Pre-Amplifier £8.50
8AX —1 Bass & Treble Tone Control £7.40
MID —1 Mid Range Tone Control £6.85
UGB —1 Unity Gain Butfer Amplifier £4.40
VEM —1 Virual Earth Amplifier £4.95
LHD —1 Line Headphone Driver £6.30
GPA —1 General Purpose Amplifier £5.48
SFR  —1  Scratch Filter £7.56
SUB —1  Subsonic Filter £6.20
MAG —1 Disc Pre-Amplifier (Moving

Magnet) £8.70
CM —1 Complete Channel Module £70.26°
cM —1b Complete Channel Module

(with E.Q.defeat switch & ad-

ditional facilities) £80.24"
GM —1 Complete Group Module £57.46"
GM  —1b Complete Group Modute

+ LED Display £78.52°
LHD —1 Line Headphone Driver + 10dB Gain

+10dB £7.186
IPM  —1M Input Module Microphone £27.00
IPM  —1L Input Module Line £20.00
PPM  —1  PPM Dniver Card £26.50
PPM PPM Meter Movement £36.00°
RIM —1 Ring Intercom Master Station  £56.00°
RIO —1 Ring Intercom Gutstation £16.50
LDM —1 LED Display Module £26.23
MC —1 Mowing Coil Pre-Amplifier £26.00°
MT —1  Microphone Transformer net £8.50

PSU —1 Power Supply 24vDCat 1A £18.00"
PSU —3 Power Supply 24v DC at

100mA £12.00°

PAC —1 50 watt Power Amplifier £34.00°
104 mm Conductive Plastic Fader £26.00
60 mm Carbon Fader {no panel) £1.10

» CUSTOM BUILT MIXERS P.O.A.

Frame Work for Use with CM—1 and GM—1 P.O.A.
Suppliers of complete Mixing Consoles to
Theatres, Radio Stations, Recording Studios,
Trade enquiries welcome.

TERMS:

Cash with order, except approved accounts. All prices
subject to 15% VAT. 75p Postage and Packing per
order, except on items marked with *, which will be
charged at £2 per order.

ETCH RESIST TRANSFER
KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%2in £3.00
with all symbols for direct application to
P.C. board. Individual sheets 30p each.
(1) Mixed Symbols (2) Lines 0.05 (3) Pads
(4) Fish Plates and Connectors (5) 4 Lead
and 3 Lead and Pads (6) DILS (7) BENDS
90° and 130° (8) 8—10—12 T.0.5.
Cans (9) Edge Connectors 0.15 (10) Edge
Connectors 0.1 (11) Lines 0.02 (12)
Bends 0.02 (13) Quad in Line.

‘FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over
250 symbols, signs and words. Also
‘available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x Sin. Price
£1.20.

‘GRAPHIC TRANSFERS

WITH SPACER
ACCESSORIES

Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Y&in kit or Yain kit. £1.20
complete. State size.

All orders disp_atched promptly.

All post paid
Shop and Trade enquiries welcome
Special Transfers made to order
E. R. NICHOLLS
P.C.B. TRANSFERS

OEPT.ETI6

46 LOWFIELD ROAD
STOCKPORT, CHES. 061-480 2179

Coclespeed
Electronics

P.0O. BOX 23, 34 SEAFIELD ROAD, COPNOR,
PORTSMOUTH, HANTS, PO3 5BJ

REJECT FLUORESCENT CALCULATORS, nodern

10 function with memaory Most
repairable but no guarantees. £2.99 each. ALARM
CLOCK 1.C. MM5318, brand new, with date £2.29
each. POLARIZING FILTER 0.006" thick plastic film
Any size cut, max. size 19" by 250 feet. 2p per square
inch. DIGITAL MULTIMETER CHIP MM53301.C to
build a 4% digit multimeter With data £3.49 each
WRISTWATCH LCD supplied with polsrizers and
data, 89p each. 0.8" LED DISPLAY 4 digit, comman
cathdoe, with data. £3.75 each. LED ALARM CLOCK
MODULE with 0.7* high digits, with data £5.99 each
10 UNTESTED LED DISPLAYS you to test. 01"
digits, common cathode 99p. LED WRISTWATCH
1.C. Mostek MK5030, with data 95p each. LED
WRISTWATCH DISPLAY type DIS501, 0.1 digits
{Matches MKS030 1 C.). With data 95p each. NOTE
the MK5030 and DIS501 are in “legless flatpack  style
package and require some fairly fine soldering 20 KEY
CALCULATOR KEYBOARDS, 2 for 99p {not for use
with NORTEK 4204 calc. chip) REJECT LED CAL-
CULATORS, some repairable, but all good veiue for
spares £2.50 each. MINI SLIDE SWITCHES 2 pole
change-over contacts, 16p. PUSH-BUTTON
SWITCHES spring loaded {momentary} with one n.o
contact 14p. LM5565 TIMER 1.C. supplied with
applications booklet 23p each LED CALCULATOR
DISPLAY 8 digit. common cathode. multiplexed, 0 1"
digits. With data 99p 2102 MEMORIES . Dynamic
memories for the micro-men. With data 95p. CALCU-
LATOR CHIP, Nortec 4204, 4 function and constant
With data 80p. MINI REED RELAYS 500 ohm coil
12V d.c. One no contact 79p sach. QUALITY
SUB-MINIATURE REED SWITCHES, brand new.
extremely sensitive, 39p each. 4'' CABLE TIES, 25
tywraps for only 35p.

POST AND PACKING ADD 35p (OVERSEAS ORDERS
ADD £1)

MORE GOODIES IN OUR CATALOGUE. SEND
MEDIUM-S1ZED 8.A.E. FOR YOUR FREE COPY.

VAT: ADD 15% TO TOTAL COST (INCLUDING
POST AND PACKING)

FULL SATISFACTION GUARANTEE ON ALL
ITEMS

ARE YOU
INTO THE
C.B. SCENE?

Ifso,a 9" x4’ SAE will bring you
free details of our carefully
selected range of C.B.
Accessories.

MAIL ORDER ONLY

Post today to:

POLAR
ENTERPRISES

2 SWORDERS HOUSE
HIGH STREET
CROWTHORNE, BERKSHIRE
TEL. 03446 71714
(24-hr. Answering Service)

REMEMBER! UNTIL C.B. BE-
COMES LEGAL WE DO NOT
SELL RIGS.

SEIKO

TSI Alarm Chronograph

With countdown alarm  Hours,
minutes, seconds, alpha day and
date on upper display: and day, date,
month, alarm and hourly chimes
Countdown alarm {upper display}
Stopwatch from 1/100 sec to 12
hours; net, lap, and 1st and 2nd
place times. Stainless steel. Glass

Only £44.95

100M Water Resistant. Suitable for
swimming. water skiing etc. Hours,
minutes, seconds, day. date and
month. Programmable weekly alarm
Interval alarm timer up 10 16 hours
Hourly chimes. Stopwatch, 17100
second 10 20 minutes, then seconds
to 12 hours. Upper display — lap
times. Lower display — Total ume

only £69.95

TS5 World Time/Alarm

Two Atarms, local and world time
(dual tones). Hourly chimes. Nor-
mally displays hours, minutes
seconds. day, or optionally hours
minutes, day. date, month. World
time mode displays an atlas with each
of the 19 ume zones highlighted
when selected. Date and summer
time functions

Stainless £59.95
Gold Pl £84.95

J127 Analogue/Digital

Independent analogue display
Digital hours, minutes, seconds, day;
and day, date, month, 1/100 second
stopwaltch 1o 20 minutes, then
seconds 1o 12 hours; net lap and 1st
& 2nd place. Single counter to 9,999
or dual counter to 99

95 £69.95

§

TS2 Alarm Chronograph

Comprehensive display of hours
minutes, seconds. day, date and
month. 24 hour alarm and
hourly chimes. Stopwatch from
1/100 second to 20 minutes,
then seconds to 20 hours. Upper
display-lap times. Lower
display-total time. S/Steel
encased—8mm thick plus front
buttorns

Only £39.95

TS4 Calculator/Alarm
(Same as ETI offer) £69.95

SE“(O. The world's largest manutacturer of
high quality watches

Solid swinless steel cases and bracelets, uniess
otherwise stated Scratch resistant glass Splash
resistant. Typically 2 year + battery hie. Accuracy
* 15 seconds per month or better

SEE OPPOSITE PAGE
FOR ORDERING DETAILS

ETI JUNE 1980




AN TGOS THE EXECUTIVE WATCH

Q =)
. -
The best of both worlds with Casio’s For the man who doesn’t want hands on his
new watch time
Alarm/
LCD Chronograph
Analogue
Digital Hourly chimes
Push-button
Stopwatch calendar
Countdown Full month
calendar
12 or 24 hour
display Tone control
Time display Time calendar
. . B . Time and date display. Hours, minutes. seconds, am/pm, and date
T,ma dlaplay: Digital: Hours, minutes seconds, E?m pm. Analogue: Seconds Calendar display. Day. date, month and year
Time/date display. Digital Hours, minutes, am/pm, date Analogue Seconds h Jlend i 1901 h 2099
Time /calendar display. Digital: Month, date. day Analogue: Hours, minutes Monthly calendar dvlsplay. From the year 01 1o the year
Stopwatch. Measuring net, lap and first & second place times from 1/10 second to 59 Stopwatch. Measuring normal, net, lap and first and second place times from 1/ 10 second
minutes, 59,9 seconds ' t0 11 hours, 59 minutes, 59.9 seconds n
Py N 2 Alarm time function. Displaying hours, riinutes. and am/pm. 24 hour
Coumdovgn. Measuring capacity 60 minutes, m_1 /10 second units. Setting to the second Tme signal function. Chiming every hour, on the hour when selected
Countdown can be stopped and restarted for net time measurement g
Catendar: Auto calendar set at 28 days for February Tone control system. Tone pitch can be varied in 10 steps
Case: Water resistant. Mineral glass. 39 6mmx35 8mmxB.3mm e ariuto colenda pre-pvog(_ammed 19 jliclycaii2029
Battery: Ore lithium battery type BR-2016 gives approx. 2 years 0| d Case Stainless steel, water resistant. Mineral glass. 39.4mmx35 7mmx8 6mm
v g pp yearsioperation Battery: One fithium battery. type BR-2016, lasts approx. 16 months
56QS-50B. Stainless steel. Available now (£39.95) £34-95
£24 95 79CS-518 Executive alarm chrono (£44.95) £3 9 - 9 5
56QS-38B. Chrome plated. Available soon (£27 95} .

81Q5-35B Alarm PLEASE NOTE SPECIAL OFFER

Chronograph t
Stainless steel. Mineral glass g \ Casic's gliarantee is only valid if goods are We are now sole suppliers. of the
il S YEAR Al purchased from an authorised dealer MASTER PACK software kit for the
:033' minutes. secohndsachy, Tin- - Authorised dealers are easily recognised Casl;Io in5?1 P and FX-502P programl
nd day. date. month and year N l because they do not advertise goods mable calculators, comprising a manua
12 or 24 hour d 24 TS ). 0 I 1 ;
S houﬁ‘;’ch'?,ﬁé? hour s o below a minumum price (our price). Casio and pre-recorded tape with over 150
Stopwatch from 1/ 100 second : will ONLY supply authorised dealers. ready-to-run programs. The RRP is
to 7 hours: net lap and 1st and t { \ a £17.95. However until July 31st, 1980,
2odiptecelunes AN Having said that, we will always try and we will give A FREE Master Pack with
(£34.95) £29.95 : beat a lower advertised price providing the every FX501P and FA-1 or FX-502P and

advertiser has stocks. \ FA-1 purchased from us

NEW MODEL. 81QS-40B. As above but h hrom
plated case (£27 95) s shove but 63‘3204(?59 Send for our FREE LEAFLET

The whole truth.about digital watches
95QS-36B Chronograph. Similar to above but with dual

time (12 or 24 hr.) in lieu of alarm and chimes. Stainless —— — C-80 Calculator
steel (£22.95) £19.95 Watch
F -touch keyboard
95QS-428B. As above but with stainless stee! jacket CA LCU LATO R s L;Tjg,zr,ﬂ:f"e:ieco:.gs,
(M, — £17.95 WITH CLOCK, ETC. e, €2, DE, gotg
aﬁ PW-81 £14.95. AQ-1500 £14.95. MQ-6 £19.95. MQ-12 mopiblauiolca e =
£19.95. AQ.2200 £19.95. ML-71 £22,95. ML-81 g:;’;;z%zm';‘j e
A 83QS-418B Alarm £22.95. HR-10 £29.95. stopwatch net, lap, 1st &
/ ] 1/100
Chronograph SCIENTIFICS ler:;Ipt?r‘v:lZTOB digit caslte:ﬁlalov
o SI S encased. Mineral With check. FX-7100 £24.95. FX-800 £24.95. Nightlight
2 33555‘»\;‘/;%{2:5;3"‘ Others: FX-81 £12.95. FX-80 £13.95. FX-100 £15.95. Waths remstant. Glass
5 FX.100 £15.95. FX.330 £15.956. FX 510 £19.95. 8lack resin case/ strap
oursinnutestseconcs FX 3200 £21.95 44 9mmx35.8x10.2
| T, G/l CH LTS FREE MASTER PACK (RRP )17 95) S e
. . i g‘r;‘";g;s S'E.'L‘I,Sflia‘,’iie with FX-501P + F A1 or FX-502P + FA-1. FX.501p ONLY £24.95
\ = e D £54.95. FX-502P £74.95. FA.1 £19.95.
J Stopwatch from 1-10
- = second to 12 hours; net lap F . — _l
¥ netlap and 1stand 2nd ILLUSTRATED CATALOGUE
&1

place. Nightlight
C d Sek d Send 25 TEMPUS
w ON LY £24.95 (l?\fs(;?maar:uon :r.\dosg:\?lc:CC‘:mv:)n 19-’2? ;ict'zroy S\feel. LADIES’ CAS|0 WATCH Es
= Cambridge CB1 1EH 10 models, from £12.95 to £44.95

F-80. As above but with black resin case/strap with S/S

back and front trim. £I 9 95

RICOH WATCHES

We are now authorised agents for these HIGH QUALITY
Japanese analogue and digita! watches. P.O.A.

RETURN OF POST SERVICE

[ Postal and telephone orders received before 4.00 p.m. will normally be despatched the same day by FIRST CLASS POST ‘

Send your order by FREEPOST (2nd class post — no stamp required). Please phone urgent orders or use first class mail

PRICE includes VAT, P&P. Send your Tempus {Dept. ETI)
Company Order, C!\eque or P.O. or phone FREEPOST, 164-167 East Road
your ACCESS or B'CARD number to: Cambridge CB1 1BR. Tel. 0223 312866
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TAPE RECORDER
OPTIMISER

Don't be biased! Set up your tape recorder to make the most of those expensive
tapes. This unit allows you to optimise the frequency response of any tape

playing system. .

ith the increasing popularity of cassette tape systems,

the search for perfect reproduction has led to the

introduction of a wide variety of different magnetic
media. Even when you use the correct tape for your machine,
improvements to the sound may be made by slight adjust-
ments of the bias control. Some decks feature this control on
their front panels; even cheaper or older machines will have a
bias preset potentiometer inside them somewhere.

Better Bias

This unit produces a 400 Hz and 8 kHz sinewaves of equal
amplitude. By recording these using different bias settings,
your system can be optimised for a maximally flat response or
peaked for treble emphasis. The procedure is to record the two
tones using a chosen bias setting then monitor the output
levels on the VU meter. If desired, the bias can be adjusted to
achieve the required response. If your deck does not feature
a VU meter, you can use an oscilloscope instead. The high and
low tones may be selected manually or will be produced
alternately when the unit is switched to ‘auto’. A frequency
of about 0.3 Hz was chosen for this function. It can be simply
altered by reselecting the value of C1.

44

Construction And Use

Our PCB design offers a convenient means of building up
the unit (after all you need somewhere to put all those presets
don’t you!). Whatever method of construction you use, there
are no special precautions to take except to watch out for the
polarity of the semiconductors and tantalum capacitors.

An oscilloscope is an invaluable aid when setting up the
unit. However, if one is not available, connect the output to
a monitor amplifier and do it by ear. Preset RV5 should be
set to mid position and RV3 to maximum resistance. With
power applied, RV1 may now be adjusted to produce a 4 V
peak to peak triangle waveform at pin 2, IC2. Then RV3
should be adjusted for the best sine wave. Small adjustments
of RV5 may now be made to further improve the waveform.
You should now have a fairly good sine wave of about 2 V
peak to peak at pin 2, IC2.

The frequency of the two tones is set by adjustment of
RV2 and RV4. A frequency meter makes this a doddle. If you
do not have one, then R7,RV2 and R8,RV4 may be replaced
by fixed resistors. The calculated values using C4,10n are
250k (400 Hz) and 12k5 (8 kHz).

This simple project will help you get the very best from
your audio system.

ETI JUNE 1980



PROJECT

.
T - =
c2 470R
T '
~4
RV1
a7k
'——"\/)L 9 a 13 14
16
& a00H:z ?(;k 3 RVS
AUTO R3 R4 RS R6 22k
A 47k a7k a7 22k ic2
8kHz_w oW 2
15
1 5 6 7 8 10 12
ouTPUT l—"-J
R7 R8
El:gn 10k 180k
+
+
NOTES : :L ov RV2 RV4 c5
IC1 1S 3140 = a7 100k 10
1C2 IS XR2206 ety |
-9V
—O
Fig.1. (above) Circuit diagram. RV2 and RV4 are used to set the
frequency of the two tones.
ouUTPUT
Fig.2. (left) Component overlay. The rate of switching between the two
tones is set by C1 (0.3 Hz here, with C1, 1u5).
wsy &9V
i g
-3
b
S " A oS HOW IT WORKS
SO : - ( Most of the work is taken care of by 1C2. This chip generatesa
N (3 b+ triangle waveform which is shaped internally to produce the

PARTS LIST

RESISTORS

R1,7 10k

R2 1MO0

R3,4 47k

RS 4k7

R6 22k

R8 180k
POTENTIOMETERS

RV1 47k min horiz preset
RV2 4k7 min horiz preset
RV3 470R min horiz preset
RV4 100k min horiz preset
RVS 22k min horiz preset
CAPACITORS

C1 1u5 tantalum

C2,3 47u tantalum

C4 10n polyester

C5 1u0 tantalum
SEMICONDUCTORS

1C1 3140

1C2 XR2206
MISCELLANEOUS

PCB, IC sockets, single pole centre-off change-over switch.

ETI JUNE 1980

sine wave output. Frequency is controlled by the value of C4
and choice of resistance from pin 7 or 8 to the negative supply.
Only one resistor is actively connected at any moment. Selection
is achieved by controlling the voltage applied to pin 9. When the
voltage at pin 9 is above two volts, or if the pin is open circuit,
then the timing resistor connected to pin 7 is selected. When the
signal at pin 9 drops below one volt, control is transferred to
the resistor at pin 8.

Changeover is accomplished automatically by connecting
the output of {C1, an op-amp configured as an astable oscillator,
to pin 9. A high or low output can be ‘forced’ by switching R1
to either supply rail via SW1. With SW1 in the ‘centre-of f’
position, the op-amp will switch at slightly less than 1 Hz pro-
ducing alternating tones from the unit. Frequencies are set by
adjustment of RV2 and RV4. ’

The output signal is developed across R5,6. Any convenient
ratio may be chosen for these components to provide any
desired output level up to a few volts peak to peak. A split
supply was chosen as it facilitates circuit design. In any case iC2
needs at least a ten volt supply, precluding the use of a single
battery. Current consumption is fow and two PP3 type batteries
provide a convenient source of power. Frequency stability with
falling battery voltage is good and standard dry (Leclanche)
batteries are quite adequate. Capacitors C2,3 provide overall
decoupling.

BUYLINES

The XR?2206 is available from Technomatic Ltd or Stevenson
Electronic Components. The other parts should be readily
available.

ETI
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NASCOM-2 MICRO-

WER
UPPLY -~ COMPUTER
FREE 16k
®* RAM Board

only £295

+ VAT

Z80A 8 bit. This will run at 4 Mhz but is
selected between 1/2/4/Mhz.

On-board, addressable memory. 2K

2K Monitor — Nas-sys 1. 1K Video RAM
(MK 4118). 1K work space/User RAM

(MK 4118). 8K Microsoft Basic

(MK 3600 ROM). 8K Static RAM/2708E Pr.

Microprocessors Z80A. 8 bit CPU. This will run at
4MHz but is selectable between 1/2/4 MHz. This
CPU has now been generally accepted as the most
powerful, 8 bit processor on the market.
INTERFACE

Keyboard New expanded 57 key Licon solid state
keyboard especially built for Nascom. Uses stand-
ard Nascom, monitor controlled, decoding.

T.V. The Iv pesk to peak video signal can drive a
monitor directly and is also fed to the on-board
modulator to drive the domestic T.V.

1.0. On-board UART (int. 6402) which provides
serial handling for the on-bosrd cassette interface
or the R$232/20mA teletype interface.

The cassette interface is Kansas City standard at
esither 300 or 1200 baud. This is 8 link option on the
NASCOM-2.

The RS232 and 20mA loop connector will interface
directly into any standard teletype.

The input and output sides of the UART are
independently switchable between any of the
options —

i.e. it is possible to house input on the cassette and
output on the printer.

PIO There is siso s totally uncommitted Parallel
1/0 (MK 3881) giving 16, programmable, I/O lines.
These are addressable as 2 x 8 bit ports with
complete handshake controls.

Documentation Full construction article is pro-
vided for those who buy a kit and an extensive
Bohyvare manual is provided for the monitor and

asic. .

Basic The Nascom 2 contains a full 8K Microsoft
Basic in one Rom chip with additional features like

DEEK, DOKE, SET RESET for simple programming.

I

r > " 3

Microprocessor board® (Nascom 2)
4MHz Z80 CPU; TV or Video + 1200 baud
Kansas City + Serial RS 232 printer
Interfaces; Keyboard; 128 character ASCH
plus 128 Graphics in 2 x 2K ROM; free
16-way parallel port; 8K BASIC; NAS SYS
operating monitor. £280 built and tested.
Firmware & MOS ICs

Zeap Assembler (4, 1Kx8 EPROMS) £50
Nas Pen text editor {2, 1Kx8 EPROMS) £30

Floppy disc system

Double sided, double density 5iin disc
giving 280K bytes formatted, including con-
troller board/PSU/Housing and intercon-
nects £480.

Controller board £127.50 Second Disc
£240.

CP/M £80

System 80 housing

High strength GRP moulding

Accepts 12x8 Nascom 2 CPU board, four 8x8
expansion boards. £85 incl. frame racking,
interconnects and motherboard.
Expansion boards*®

16K RAM £127.50 ® 32K RAM £185.00
48K RAM £245.00

High Resolution Programmable Graphics

£90
High Resolution Colour board £140 (kit).

* Available in kit form.
All prices subject to VAT.

Nascom 1 is now supplied BUILT!

price stiil only £125 plus VAT).

There is on-board interface for U

system, video display and Eprom
option socket, leaving a 1K user

AM.

The MPU is the standard
280 which is capable of
executing 158
instructions including
all 8080 code.

No more slaving over a hot soidering lron the

Britain’s big small system is available fully
constructed for you to slot into your own housing
for the ridiculously low price of £140 plus VAT {kit

nascom-

12" x 8" PCB carrying 5LS| MOS packages, 16 1K
MOS memory packages and 33 packages.

modulsted video and cassette or teletype.
The 4K memory block is assigned to the operating

HF or un-

NASCOM PRODUCT LIST + VAT
1/0 board kit tess | /O chips

clock generator for /O board

20% for 16

MK3880 (280] for N1
MK3880-N4 (280A) for N2
MK4116 16K x 1 dynamic RAM
MK4027 4K x 1 dynsmic RAM
2102 1K x 1 static RAM

4118 1 K x 8 static RAM
Unprogrammed 2708

PLA'N PAPER Fully built and
PRINTER o oncios
stylish enciosure
for just £326 plus VAT. Interfaces with all micro
computers

The Nascom IMP {Impact Matrix Printer} features
are

® 60 lines per minute. ®80 characters per line.
@ Bi-directional printing. @10 line print buffer.
® Automatic CR/LF. 96 character ASCI set
{including upper/lower case, $,# , £). @ Accepts
8} paper (pressure feed). 'Aoce:)(s 94" paper
{tractor feed). ® Tractor/pressure teed. @®Baud
rate from 110 to 9600, ® External signsi for

optional synchronisation of baud rate ldeal for word
processing

Unprogrammed 2716

8080A

45.00
UART + BAUD rate generator + crystal for 11O
board 16.00
CTC — MK3882 mul(igle interrupt driven
P/I0 — MK3881 + interconnect for 1/0

board 8.50
P/10 interconnect only (for 1/0 board) 3.80
Econographics kit for additional 128 char-
acters (N1 only) 30.00
Conversion to high resolution colour
graphics ¢ 37.50
ascom 19" rack mounting card frame
for N1 and N2 32.50
Nas-DA disassembler 3 EPROM for Nas-
Rxs 37.50
K36271 8K BASIC in 8K x 8 ROM 40.00
Naspen VT in 2 EPROM 30.00
Nas-sys monitor in 2 EPROM 25.00
Nasbug T2 1 x EPROM 12.50
Nasbug T4 2 x EPROM 25.00
Tiny Basic 2 x EPROM 25.00
Super Tiny Basic 3 x EPROM 37.50
Super Tiny Basic upgrade 1 x EPROM 1250
Tdpe Software
ZEAP 1.2 tape and documentation for N1 30.00
ZEAP 2 tape and documentation for
Nas-sys 30.00
8K BASIC tape and documentation for N1 15.00
MEMORIES Discounts 10% for 4, 15% for 8,

PwrBURSNNNN
NRTRTASRBRE

COMPUTER KEYBOARDS : Li”f:‘:".i‘i‘:";..ﬁc RAM

ot

TASA 56 key touch sensitive keyboard. All ASCII
characters including control keys. Paraliel output
with strobe. Shift lock. Keys coded in 3 colours to
indicate function. 18 V DC at 35 mA. 15" x 6.25" x
0.385" thick. Black resin encapsulated.

4350 + VAT

Star Devices MK 1{ 71 keytouch sensitive keyboard.
With numeric pad. All ASCii characters including
control keys. Auto key repeat. Paraitel output with
strobe, Shift lock with indicator LED. Built in
‘beeper’ with level control. 5V DC at 300 mA 15" x
7" x 1.25". Grey cese with white keys on blue.
48.50 + VAT

Carter 57 key ASCH keyboard. Conventional key
board. 128 ASCIl characters including control keys.
Parallei output with strobe. Shift lock. + 5V and
12 VDC. 12" x 5.5” x 1.5”. Black keys with white
ledgends.

39.34 + VAT.

FERRANTI — “SIZE 14 x 6 x 3" SLOPING FRONT"
60 Key ASC!l Coded in steel case. Latched output

complete with Plug and Cable with circuit to
convert to T.T.L. levels.
In good condition at only £26 + VAT, P/P £2.50

'‘BELL’ sianal  Weight 10ibs

March /May issu

CENTRONS QUICK PRINTER —am

EXCLUSIVE TO HENRY'S
50% OFF MAKER'S PRICE
for: oSolhware sglect:?(l)o 20, «ItO end 80
colum: mm ium-
e S
' minute,
NASCOWentronix)arallel data interface for
Nascom, Tandy, etc.
@240 volt mains input. ASCH character set
®Paper feed, and on/off select switches

Size: 13" x 104" x 4} LIST PRICE £400
®New, boxed and fully guaranteed
POST PAID Price £195.00 + VAT
Ses COMPUTING TODAY Recommendstions

es

COMPUTER SYSTEMS

Microtan 65 Kit, Incl. VAT £79.35 Lower case pack, Incl. VAT £10.90
Microtan 65 Assembled, Incl. VAT Chunky Graphics Pack, Incl. VAT

£90.85 £7.50

Tanex (min. con) Kit, Incl. VAT  £49.45 20 Way Keypad incl. VAT £8.95

£9.95

Tanex Assembled incl. VAT £60.95 Mini-mother board incl. VAT

SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS EEEQW

Your London & National Nascom Distributor. ADD VAT "3‘

Export Orders deduct VAT, but add 5% carriage 15%

HenRY S

Computer Kit Division

Official Export & Educational Orders welcome TO YOUR 404 Edgware Road, London W2 1ED, England

Our Telex 262284 Mono Ref. 1400 Transonics ORDER

01-402 6822
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WHAT TO LOOK FORWARD TO |
IN OUR JULY ISSUE! ON
s | SALE JUNE6TH. & #¢ s . %
- -
‘ ' R Ly 4 |
Next month ETI presents the definitive history of the For the audio men there .is\  {oe e of
spacecraft. lan Graham - our permanently high  the rising stars of hi-fi, the' Qual i |
spaceman - talks us_through the herdware of the tem. It can be bought as a K8t
fastest man-made v o date and takes a look  fully built and working pie 4
at those which tak t ®nly in our imaginations.  example of their rang ’
| For everyone who has looked up at the stars and  and the 204 (110W per d
i longed. by your speakers. : ’
j Also next issue we have the long awaited Image ~ e
e Co-ordinator which will allow you to do things with . ;
' your sterep image that your mother weuldn’t approve ’ .
of! MoreoversTim Orr _follows upt his Handbook of : o i

this month, with an le in similar , this time

on his favourite s@jwctive FiltersgFind out how

to design them'ym‘rs f iff the July isste of ETl. ' .
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GHROMASONIGH [ T3 1IAY ..oma.

56 FORTIS GREEN ROAD MUSWELL HILL LONDON N10 3HN 8x2114
TELEPHONE 01-883 3705 01-883 2289 ONLY

your eoundeet eonneetion in the world of eomponente £32

INCLUDED FREE
NUW AVA“.ABI.E Sample tape with extended

Low cost computer in kit form Gchinefeadefmeditogand

disassembler

U K 1 O 1 Price includes RF modulator and

power supply
NO EXTRAS NEEDED ABSOLUTELY NO EXTRAS

SIMPLY HIT NEEDED
‘RETURN’ AND GO

Also available ready assembled,
tested and ready to go

As seen in only £249 + VAT

PXE;
August to November '79

Build, understand, and

Demonstration At Our'ho-p Kit price PGS ) VEILLF IR
only £199+ VAT computer for only a
(enter through stationers) small outlay

AVAILABLE SOON

COLOUR ADD-ON CARD
Enables you to choose your foreground, the background colour anywhere on the screen. Flash any character on the screen at will. Full

documentation and parts in kit form. Phone for details.
STOP PRESS

The latest edition of our 'STOP PRESS' is now available, and contains an up-to-date price list showing all the items that we stock. Just send an
S.A.E. or phone for your FREE copy

3

Dynsmic RAMS Interface CA3046 0.65 PLUS LS series 7415125 0.36 17415279 0.57
£ 8205 3.00 | CA3053 0.72 Superboard 1 741500 0.18] 7418126 0.36 | 7415283 1.09
4027 | 3.01 | g312 2.00 | CA3075 2.00 = 741501 0.18] 7415132 0.60 | 7415289 4.50
4050 (200ns)  2.50 8216 2.08°| CA3078S 1.90 . 741502 0.18]74L5133 0.39 | 74L5290 0.91
4050 (350ns)  2.35 | g55y 2.77 | CA3080 0.67 | LM3065N .50 | SN76660N .75 741503 0.19| 7415136 0.36 7415293 0.91
4060 (300ns)  2.39 | g55g 4.13 | CA3080E 0.67 | LM3900N A SN76666N b 741504 0.20 | 7415138 0.65 | 7415295 1.30
4116 5.76 | g5 5.00 | CA3081 1.30 | (M3905N 00| TAA263 .20 | 741508 0.22 | 7415139 0.65'( 7415298 1.16
. 8253 6.93 | CA3082 1.30 | LM3909N .68 | TAA320A .50 | 741508 0.20 | 7415145 0.97 | 7418348 1.39
Static RAMS 8255 4.95 | CA3086 0.45 | LM3911N R TBA120S 5 741509 0.22 }74L5151 0.81 | 7415352 1.04
2102A 1.16 CA3089 1.75 | M252 B1 AA J TBA231 . 741810 0.20 |74L8153 0.52 | 7415353 0.92
2102A-2 1.16 | Baud Rate CA3090Q 3.95 | M253 B1 AA ) TBA520Q .00 [ 741811 0.20 | 74LS154 1.30| 7415362 4.21
2111A1 1.70 | Generators CA3097E 1.85 | MC1310P R TBAS30Q .50 | 741812 0.18 | 7415155 0.72] 7415365 0.47
2112A-2 235 | pcra411 5.87 | CA3123E 1.70 | MC1312P ., TBA540Q .50 | 74L513 0.37 | 7415156 0.7247415366 0.47
21402 0.98-| \ims307 9.38 | CA3130E 0.85 | MC1314P .35 TBA550Q .50 1741514 0.65] 74LS167 0.57 (7415367 0.47
2114 4.50 CA3140E 0.36 | MC1315P 50| TBAS60Q 3,75 | 741515 0.18 7415158 0.57 | 7415368 0.47
4035 (1000ns) 1.07 | yaRTs CA3160E 1.00 | MC1327p .95 | TBAG51 1.80 | 741520 0.18] 7415160 1.09| 7415373 0.78
4045 (250ns)  6.15 | Ay.5.1013 3.90 | CA3600E 3.69 | MC1330P .00 TBA750Q 2.64 741521 0.18| 7415161 0.69 | 7415386 0.36
5257 (TMS4044) MM5303 5.04 | ICL7038A 3.57 | MC1350P .20| TBAB00 0.83 | 741522 0.18| 7415162 1.16( 7415393 0.84
6.93 | TMse01INC 3 ICLBO38BC 8.82 [ MC1351P .20{ TBA810S 1.24 1741526 0.18| 7415163 0.69| 7415668 1.17
6810 3.48 1CLBO38CC 3.40 | MC1352P TBA810AS 1.00 | 741527 0.18] 74LS164 1.067 7415670 1.71
1ITT7120 1.90 | MC1375P 1.73| TBAB20 0.76 | 741528 0.18] 7415165 0.72
ROMS LF351N 0.40 | MC1445L 2.95| T8BA920Q 1.75 | 741830 0.18| 7415166 1.65
2513 (U.C) 6.25 LF356N 0.80 | MC1456CG 1.75 | TBA990Q 1.50 [ 741532 0.26| 7415168 1.71
2513 (L.C) 6.25 LM301AH 0.36 | MC1458CP1 0.45 | TCA270Q 1.00 741533 0.26 | 7415169 1.71
.LM301AN 0.25 | MC1495L 5.98 | TCA730 3.97 (741537 0.23| 7415170 1.72
cPU LM307H 0.66 | MC1496P 0.75 | TCA740 3.97 | 741538 0.23 7415173 0.81
6800 5.90 LM307N 0.43 | MC3302P 0.65 | TCA940 1.60 | 74LS40 0.1874L5174 0.97
8080 4.95 | integrated Circuits | LM308N 0.95 [ MC3340P 1.20 | TDA1054 1.20 (741542 0.65( 7415175 0.97
9900 26.05 | 703 (8 pin) 0.95 | LM308 0.85 | MEM780 2.48 | TDA1327 0.95 | 741547 0.81]|74LS181 2.77
280 9.00 | 709 (8 pin) 0.35 | LM318N 1.85 | NES31IN 1.00 | TDA1352 1.35 741548 0.81] 7415188 0.44
6502 9.50 | 709 (14 pin)  0.38 | LM319H 2.25 | NE540L 2.97 | TDA2020 3.20 | 741549 0.81/741L5189 2.08
709 (T099) 0.45 | LM322N 3.87 | NE555N 0.22 | TLO72CP 0.95 | 741551 0.18| 7415190 0.86 2"_02
E-PROMS 710 (8 pin) 0.36 { LM324N 0.50 | NE556N 0.60 | TLO74CN 1.50 |{74LS54 0.18| 7415191 0.86
170240 5.16 | 710 (14 pin})  0.38] LM339N 0.50 [ NES6ON 3.25|TLOBICP 0.45 | 741555 0.18|7415192 1.04 8 for
2708 5.75 | 710 (T099) 0.45 | LM348N 0.90 | NE561N 3.95 | TLO82CP 0.95 | 741573 0.33{74LS193 1.04
2716 17.50 | 711 (14 pin) 0.40 | LM370N 2.80 | NES62N 3.95 | TLO83CP 1.05:| 741574 0.30]74L5194 0.86 £7 00
711 (T099) 0.87[ LM371H 2.05 | NE565N 1.10 | TLOBACN 1.15 | 741875 0.40 (7415195 0.97 3
T.V. Controller 739 (14 pin) 1.80 | (M373N 2.90 | NE566N 1.20 | UAA170 1.98 [ 74LS76 0.27|74L5196 0.97
SFF96364 10.50 | 741 (8 pin) 0.18 | LM374N 2.90 | NES67N 1.35 | UAA1BO 1.98 | 741578 0.27|74L5197 0.97 l
741 (14 pin)  0.35 | LM377N 1.75 | SAA1024 3.40 | ZN40O4 0.80 | 741583 0.78 7415221 0.92 6 for
741 (T099) 0.42 | LM378N 2.05 | SAA1025 4.85 [ ZNa14 0.80 741585 0.81 | 74L5240 2.08
Buffers 747 (14 pin)  0.70 | LM379S 3.75 | SL414A 1.90 | ZN417E 1.90 | 741586 0.277415241 2.08 £13.00
74365 0.52 748 (8 pin) 0.33 | LM380NS 0.85 | SL440 2.90 | ZN423T 1.05 | 741590 0.57|7415242 2.08
74366 0.52 |748 (14 pin)  0.45 | LM380ON 0.75 | SD600OV 2.98 | ZNA24E 1.15 | 741591 0.97(74L5243 2.08
74367 0.52 | 748 (T099) 0.48 | LM3B1IN 1.45 | SN75491N 0.75 | ZN424P 0.80 | 741592 0.69] 7415245 2.50 32 fOI'
74368 0.52 | 753 (8 pin) 1.50 | LM381AN 2.50 | SN75492N 0.85 | ZN425E 3.75 741593 0.60|74L5247 1.09
B1LS95 1.25 § Av.10212 5.80 | LM382N 1.20 | SN76001N 0.95 | ZN4A5BA 1.38 | 741595 0.81|74L5248 1.09 £25 00
B1LS96 1.25 | AY.1.5050 1.90 | LM386N 0.78 | SN76003N 1.98 | ZN459CP 2.73 [ 741596 1.16] 7415249 1.09 P
81Ls97 1.25 | Av.1.5051 1.45 [ LM387N 0.85 | SN76008K 1.60 | ZN1034E 1.90 [741S107 0.32 74L8251 0.96
811598 1.25 | AY.16721/6  1.95 | LM389N 0.95 | SN76013N 1.40 | ZN1040E 6.85 | 74L5109 0.32]74L5253 0.92
8726 1.90 { Ay.3.8500 5.00 | LM725CN 2.25| SN76013ND  1.40 | ZN1066E 5.85 7415112 0.32{7415257 0.92 64 for
8728 1.90 | Av.5.1224 2.40 [ LM1303N 1.00 | SN76018K 1.50 | ZNA116E 4.95 17415113 0.32|7415258 0.92
87195 1.57 | Av.5.3507 4.15 [ LM1808N 1.95| SN76023ND  1.30 | ZNA134J 26.95 (7415114 0.32]|74LS259 1.39 £45.00
8796 1.57 [ Ay.5.4007 6.30 [LM1B12N 5.40 | SN76033N 2.00 7415122 0.69|74L5261 4.50 All excluding VAT
8197 1.57 | cA3036 1.10 | LM1820N 1.00 | SN76532N 1.58 7418123 0.7217415266 0.37
87198 1.57 | CA3045F 1.40 | (M187ON 1.98 | SN76544N 1.25 7415124 1.391 7415273 1.70

Al prices are EXCLUSIVE of VAT, Postage and packing 30p (computers charged st cost). CALLERS WELCOME. Hours 9.00 am-6.00 pm (enter through stationers). TRADE
and EXPORT inquiries welcome. Phone your orders through our ORDER-RING line quoting your Access or Barclaycard number (Min. tel order £5).
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FEATURE

SARGON AND THE
LCD CHESS-SET!

The ultimate chess machine?

Well this must come
pretty close. Ron §

Harris has been
getting beaten
regulary this month.‘«\

e

,.—"‘MM‘“

Recovering some
confidence he reports.

of chess playing boxes. It is neatly

presented, with the keyboard and
piece storage telescoping cut from within the
board itself. As with most of these offerings, the
provided chessmen are abysmal. | really do not
know-why they bother providing them — surcly anyone
who can afford a machine like this will have their own decent
set anyway?

| digress. Returning to the machine,-it is a development of
the well known ‘Boris’, an opponent | crossed pawns with
some time ago. Sargon inherits the ability to comment on the
games, albeit with a little more reticence. However the chess
playing ability of Sargon is far superior to Boris, who would
be hard pressed indced to take a game from his offspring |
suspect. (Response times being equal of course.)

Sargon is the latest in the long line

Model Modules

The basic concept of Sargon is a modular one. When the-

program is updated, changing the machine to a ‘new’ one
means nothing more than unplugging the module and re-
placing it.

The keyboard is provided with different overlays to allow
the machine to be used for pursuits other than chess. Back-
gammon and draughts are to be the first expansions, but here
| shall restrict myself to the oldest wargame in history.

Features include a ‘Restore’ facility which allows you to
replace the last move as though it had ncver happened —
handy for training and cheating. A ‘Best’ button which cancels
any random factor in Sargon’s play and lcads to a totally logi-
cal opponent. Frighteningly efficient, predictable (maybe — if
you’re good enough). Also there is a ‘Hint’ mode which allows
vou to obtain an idea of what to do next from the machinc

ETI JUNE 1980

Sargon: the ultimate chess ma-
chine? Price is £270 all inc.
N Rechargeable  battery pack
A costs £25.

itself without having to listen to it if pride rises up and bites
you at the last minute.

Fine thing pride. Makes you fecl noble while Sargon
cleans up your end of the board better than Domestos. Kills
all known opponents. Dcad. Naturally included arc also full
board review and alteration facilitics.

Level With Me

Sargon is always on the level. Well some level or other,
anyway. You set his response time by choosing a level from O
(instant response) to 6 (postal chess). In between we have :—

Level one 10 seconds ’
Level two @ 20 seconds
Level three : 45 seconds
Level four 2 minutes
Level five : 20 minutes

At two minutes thinking time Sargon is formidable
indeed and will give a club player an encrgetic run for his
pawns. | only ever beat the infernal thing once at this level —
and | lost more than | won at level three.

Sargon is good. Very very good. At instant response it
is better than the first generation chess machines and at level
three becomes the best chess playing robot available for home
use. For those who wish to trace it through | give an example
game overleaf. Sargon set at Level 3 and plays Black. If you're
interested in buying one, read it through — sec if you would
have done any better. | got a draw! .
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1. E2-E4 E7-E5 21. C1—-E3 B6xE3
2. Gl1-F3 B8-Cé6 22, E1xE3 C7-Cé
3. B1-C3 G8-F6 23. Al —-E1 D6xES5
4, F1-C4 F8-C5 24. F4xE5 E8-E7
5. F3-G5 E8 -G8 25. G5-H3 D7-H3
6. E1 -Gl D7-D6 26. G2xH3 F8-D8
7. D2-D3 (C8-G4 27. E5—-E6 E7xE6
8. D1 -D2 D8-—E7 28. E3xE6 E7xE6
9. C3-D5 F6xD5 29. E1xE6 D8-C8
10. C4xD5 C5-B4 30, H3-H4 G8-F7
11. C2-C3 B4-AS 31. E6—-E3 (C8-—BS8
12. D5xC6 B7xCé6 32. B2-B3 B8-E8
13. F2-F3 G4--D7 33. E3xE8 E7xES8
14. D3 -D4 E7-F6 34, H1-G2 E8-F7
15. D4xE5 A5-B6 35. G2-H3 F7-F6
16. G1-Hl F6xES 36. H3-G4 F6-ES
17. F3 -F4 E5 -B5 37. G4-F3 C6-C5
18. F1--E1 A8 -—E8 3. H2-H3 D5-D4
19. E4-E5 B5-D5 39. (C3xD4 E5xD4
20, D2xD5 Cé6xD5 40. F3-F4 D4-C3
DRAW?

Figure 1. Playing Sargon at Level 3. Machine plays black. At the end of
forty moves it’s heading for a draw — providing neither of us does
anything stupid!

Summing Totals

There is not much more to say. Sargon is a well presented
games machine which is potentially expandable to better chess
— or anything else a module appears for. As a player it is the
best we've ever seen inside a ROM and will give any player
food for thought Its power is not to be scorned, consider it a
toy and you’'re beat before you start. Tread carefully, oh ye of
little faith, lest ye be divested of all manner of men!

Chess Champion

Just when | thought I’d done with chess (for this month
at least) and was about to retreat back to wargaming, to regain
a little composure, this box of tricks was placed mid-desk with
its printer and LCD board — sufficiently interesting | think to
hold off the counters a while longer and raise pawns once
more.

Chess Champion is a dedicated chess machine. Expansion
comes in the form of a printer, LCD board and game memory.
A full chess clock will be added later.

Rather than me trying to describe what it looks like, or
has to offer, take a look at the photos. It features a fairly
standard chess game keyboard with full board checking
facilities. You can put back aught that has been removed —
and remove what has not.

Display of move and status is via an LCD ‘clock-type’
display with piece verification symbol. Strength of game
played is selected by varying response time. In seconds this
time, not levels. In practice you have to double the time to get
any appreciable increase in ability from the box.

Board Decision

As | can’t see anyone using this unit without the LCD
chessboard let me quickly add that to the consideration.

Packaged as a clip-on extra — the data bus edge connects
— the board is powered from the main unit and is a complete
chess set in itself. The chessmen are based around one symbol,
which when displayed in its entirety is a Queen and assumes
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CHESS CHAMPION®
SUPER SYSTEM Il

The Chess Champion printer unit. Price : £104.95.

the guise of everything else as different segments are left
unenergised. The photo shows how effective this can be.

Backlighting is available when running from the mains
and the board flashes a proposed move until the ENTER key
is pushed. As the game progresses the board provides a con-
tinuous updated read-out and totally eliminates the need for
a separate chess set with all the attendant errors of misinter-
pretation and mismanagement. Sheer magic! At last a self-
contained intelligent chess set! | could forgive a lot of failings
in the machine just for this beautiful facility.

As it happens there is little wrong with Chess Champion
anyway. | disliked the sloppy keyboard and having to go
through the involved key sequence to change level is frust-
rating, but so what? Sargon’s board is touch-switched and an
absolute pest. And you have to move men around to play it.
Fair exchange?

Mating Ritual

As a chess player, Chess Champion is no match for Sargon
(at equal response). Witness the game below. Sargon is set to
Level one (10 secs) and Chess Champion to 30 seconds re-
sponse time. Although Sargon wastes what should have been a
winning position later on in the conflict it still manages an
honourable draw, taking

1/3 of the time!

This is the LCD
board for the Chess
Champion. Price:
£106.95.




FEATURE: Chess Machines

1. D2-D4 D7-D5
2. C2-C4 D5xC4
3. G1-F3 B8—C6
4. B1-A3 C8-E6
5. E2-E4 G8—F6
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,6. [E4—E5  F6-E4
7.  FixC4  E6xC4
8. A3xC4  E7-E6
9. DI-D3 F8-B4
10. C1-D2  E4xD2
11. C4xD2  E8-G8
12. E1-G1 B4 -E7
13.  A2-A3  B4-E7
14. D3-C4  D5xC4
15. D2xC4  A8-D8
16. A1-D1  D8-DS
17. F1-E1  F8-D8
18. E1-E4  F7-F5

21. F3xD4 D5xD4
22. D1xD4 F6xD4
23. B2—-B3 Cc7-Cé6
24. C4-D6 B7-BS5
25. G2 -G4 AT—AS
26. D6—B7 D8—F8
27. E6—E2 A5—-A4
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28. B3xA4 B5xA4
29, B7—A5S C6—-C5
30. G1-G2 G7-GS5
31. F2—F3 H7-H6
32. E2—E6 G8—H7
33. A5-C4 F8—-A8
34. G2—F1 A8—-B8
35. C4-B6 B8—F8
36. F1-G2 D4-B2
37. E6—-E7 H7-H8
38. B6xA4 B2xA3
39. E7-C7 C5-C4
40. C7xC4 A3-D6

\
41. A4—-B6

59.

E5-D4
D5—F5
D4-D5
D5-C4
C4-Cs
C5-D5
F5-F4
F4-C4
C4—E4
E4—F4

H5-H4
C6—E6
E6-B6
G5-F6
B6—E6
E6—B6
H4—-H5
B6—B3
H5-G6
B3-E3

F8-E8
42. H2-H3 D6-F4
43. B6-D5 F4-D6
4. G2-F2 H8-G7
45. C4-Cé6 E8—E6
46. C6-C4 E6—ES8
47. C4-Ceé E8—E6
48. F3-F4 G5xF4
49. F2-F3 H6—H5
50. G4xH5 E6—-H6
51.  D5xF4 D6xF4
52. C6-C5 H6—F6
53. F3-E4 G7-H6
54. C5-D5 F4-G5

2% 0
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19. E5--F6
20. E4xE6

E7xF6
Cé6xD4
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55. H3—H4 G5xH4
56. D5S-C5 H4-G5
57. E4—ES H6xHS5
58. C5-D5 F6—-Cé

BB
. ", /%/
/;% %
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69.
70.

F4—E4
D5xE4

E3xE4
F6-C3
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E ECE m
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71. E4-D3  C3-E5
72. D3-E4 G6-F6
73. E4-D3  F6-F5
74. D3-E3  F5-G6

Figure 2 (above) the same between Sargon at 10 second response (white) and Chess Champion at 30 seconds. A draw in the end. Sargon should

have won.

Below : the complete Chess Champion, with the LCD board in operation. Fascinating. The main unit will cost you £154.95 all inc. So Sargon

costs about the same as the main unit plus LCD board in Chess Champion.

CHETES CHATION ™ SURER SYSTEM W
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However, please don’t think I'm decrying Chess Cham-
pion’s ability. | wouldn’t dare. With the possible exception of
the Voice Challenger, I know of no other machine that could
best it bar Sargon. Given a little longer Chess Champion will
still pin you to the back rank should that be your desire.

It is just that it takes a little while to get over the advan-
ced presentation (i.e. gadgets!) that comes as part of the
system. Talking of which | haven't mentioned the printer yet,
so let us rectify that immediately.

Packaged as another clip-on extra, the printer is a thermal
unit with twenty characters per line capability. Shown below
is the display of the full board which can be obtained, at any
point during a game, by pushing LIST on the printer. Moves
are recorded with a ““symbol—~move from--move to’’ sequence.

In order to give an example of the printer’s output — and
because | couldn’t resist it — below ! have given the ending
from a game of Sargon vs Chess Champion at equal response
times (20 secs). It's a massacre so don’t look if you can’t stand
the sight of blood! (facing page).

Above: the Chess Champion master unit with its clock-type display.
To the right is shown the bus connection for the slave printer-board
units.

Below: Sargon ready to play.

Above: Sargon ready to play.

52

Which Machine?

Choosing between the two is by no means straightfor-
ward. If you're a dedicated high-level chess player who wili
always use his own chess-set anyway, then Sargon will be your
bast choice for its superior playing ability. On the other hand
the LCD board is a huge advantage (and error eliminator)
and provided you don't mind waiting that extra time for equal
ability Chess Champion is an attractive proposition.

The difference between the machines, in ability, dimin-
ishes as the thinking time is increased past 2 minutes, with
Sargon always retaining the edge. For my own part 1’d tend
to go for Chess Champion as that still beats me often enough
to be challenging and that board fascinates me! | dare say
though Sargon will receive heavy support from the better
players of this world.

My thanks to Kramer & Co. for lending us the machines
for this article. Prices of the units from them are given in the
captions.
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FEATURE: Chess Machines
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Figure 3. Sargon vs Chess Champion (black) with both machines on 20 seconds think time. The print-out is courtesy of Chess Champ’s printer. ETI
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‘Allthe reliability accuracy

and style you would expect
from the most expensive

watches.

Metac have become synony-
mous with quality and extreme
good value.

We are particularly proud of
this reputation and preserve it by
meticulously selecting and carefully
checking every product we sell.

Our customers are conse-
quently guaranteed a stylish,accurate
and reliable timepiece which should
cost considerably more than Metac's
special offer prices.

2 hour despatch.This is

another unique Metac
service.

We don't believe, unlike other
companies, that you really want to

e

M18 £1595,

Ladies quartz LCD Fashion Watch

wait 28 days for your watch, so we
have opened a special 24 hours
despatch centre.

The centre now guarantees
that every order received by 3.30pm
will be safely and securely on its way
back to you the same day.

Guarantee.Every watch is

guaranteed for one year.

And, as with all Metac products,
we will be pleased to refund your
money if you are not completely
satisfied with the watch,and return
it within 10 days.

Credit card holders may telephone
03272 76345 or (01) 7234753
and place orders immediately, without

completing the coupon. JE
el [

, incp&p
Mans dual time quartz alarm
chronograph with 6 digits,

5 indicators and 22 functions.

M18 Ladies quartz LCD
Fashion Watch

Highly functional, but beautifully
designed watch, suitable for those special
occasions.

Displaying hours, mins, secs, day and
date, the watch also has an auto calendar
and a backlight.

The slim but strong bracelet is fully
adjustable and is available in a silver or

gold finish.

Mans dual time quartz alarm
M64 chronograph with 6 digits,
5 indicators and 22 functions.

For business people with overseas
contacts and responsibilities this is the ideal
watch.

Local time is always visible, but in
addition the watch can be set, and recall,

a second time zone, in either 12 or 24 hour
formats, and displays a day and date for
each zone.

The chronograph/stopwatch displays
up to 12 hours, 59 minutes and 59.9 seconds.

On command, the stopwatch display
freezes to show intermediate (split/lap) time
while the stopwatch continues to run and
neither function affects the normal
timekeeping.

The alarm can be set to any time
within a 24 hour period.

To complete the functions, there 1s
also a 4 year calendar and a fully adjustable
stainless steel strap.
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Ladies quartz
M15 LCD Day Watch

This slender watch displays hours,
mins, secs, day and date and has an auto
calendar and a backlight.

Only 25mm X 20mm X 6mm thick
this elegant watch has a bracelet, in silver or
gold finish, and is fully adjustable to suit very
shim wrists.
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M]. 7 Ladies quartz LCD
Cocktail Watch
Only 6mm thick, the watch displays
hours, mins, secs, day, date and has an auto
calendar and backlight.
The fully adjustable bracelet has a
bronze/gold or stiver finish.
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M 30 Mans dual time melody
alarm chronograph with
count-down timer, 34 functions

A very impressive new watch at a
superbly low price and with so many useful
functions.

There are 5 independent working
modes: normal watch, count-down alarm,
alarm, dual ime zone, 1/100th sec.
chronograph.

In addition, the watch can display the

day of the week in French, German or English.

The count-down timer can be used
for a variety of applications from boiling an
egg to reminding you your parking meter
time has expired. Both the count-down
alarm and the normal alarm have a clear
mustcal tone.

For the businessman the time zone
feature could be a real advantage. Just
programme the second time zone and it will
be permanently recorded for easy reference.

And as a stop-watch here's a great
timeptece for sporting events and for
timing recordings.

There's the conventional stop/start
counter plus a lap timer which enables first
and second places to be timed.

Longer timing intervals, such as
journey times can be recorded while the
watch 1s reading its normal time.
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Solar version
£12.95

incpkp 7, T2 ingokp
Mans quartz LCD with 6 digits

M3 and 11 functions

Only 7mm thick and with a fully
adjustable stainless steel bracelet, this watch
is ideal for all ages.

The normal functions are hours,mins,
secs, day, date, and day of week.

But as a stop-watch, which does not
affect normal timekeeping you also have
1/100th and 1/10th secs.. split, lap and
journey timing, a four year calendar and
a backlight.

Also avallable 1s a solar version.

This i1s the same watch but
incorporated is a solar energy panel which
converts normal daylight into electricity.

During penods of darkness the
watch instantly operates by battery without
losing its accuracy.

M4 Mans quartz LCD alarm with
6 digits and 9 functions

A very useful watch with ar effective,
loud alarm but still only 8mm thick.

The normal functions are hours, mins,
secs, date, day of week, four year calendar
and a backlight.

In addition. there 1s a 24-hour alarm,

a 5-minute snooze feature and a 4 second
pre-alarm conference bleep.

The conference signal Is a bleep.

4 seconds before main alarmto give
advance warning and the option to cancel.

After the main alarm stops the snooze
repeater alarm sounds 5 minutes later unless
previously cancelled.

To complete the functions, there is
also a 4 year calendar and a fully adjustable
stainless steel strap.
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Solar version
£1895 ..
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M16 Mans dual time quartz alarm
chronograph with 6 digits,

5 indicators and 22 functions.

This watch has the same functions
as M64 except the time Is in the 24 hour
format only.

A solar version is available.

This i1s the same watch but
incorporated 1s a solar energy panel which
converts normal dayhght into electnaity.

Dunng penods of darkness the
watch instantly operates by battery without
losing its accuracy.

[Nletac

ELECTRONICS & TIME CENTRES

Callers may buy from our shops In:
London, 327 Edgware Rd, W2 Daventry,
67 High St. Northampton, St. Giles Square.

|-_To: Metac Electronics & Time Centres,
24-hour Despatch Centre, 67 High Street,
Daventry, Northants.

Piease send me the following watches

| Maodel No Quantity Colour Eapphi a |

| I enclose PO /Chequefor & - — |
Barclaycard/Access No.

| Name o |

I Address |

l_ ETlﬁ_l
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LED’s
Red

0.125in.
TIL209
Green TIL211  TiL221
Yellow TIL213  TIL223
Clips 3p 3p
DISPLAYS
DL704
DL707
FND500

0.2in
TIL220

03 inCC
0.3 in CA
0.5inCC

Low profile

by Texas

8 pin 9p 18pin 16p
14pin 11p 20pin 18p 28 pin
16pin  12p 22pin 20p 40 pin
3 lead TO18 or TO5 skt. 12p each.
Soldercon pins: 100 for 60p.

24 pin 22p
26p

38p

TIP32C
TIP2955
TIP3055
ZTX107
ZTX108
ZTX300
ZT X500
2N3053
2N3054
2N3055
2N3702
2N3704
2N3706
2N3819
2N3904
2N3905
2N3906
2N5459
2N5777

BC548
BCY71
BCY72
BD131
BD132
BD139
BD140
BFY50
BFY51
BFY52
MJ2955
MPSAQ6
MPSA56
TIP29C
TIP30C
TIP31C
DIODES
1N914 ap
1N4148 3p 1N5401
BC212L 1N4002 5p BZY88ser. 8p
BC214L 1N4148 £1.50 per 100.

11p
16p
15p
40p
40p
33p
33p
23p
23p
23p
100p
16p
16p
60p
48p
50p

AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC108C
BC109
BC108C
BC147
BC148
BC177
BC178
BC182
BC182L
BC184
BC184L
BC212

1N4006

VEROBOARD
0.1in. 0.15in.  Vero
16p Cutter 110p
60p
70p

Size in.
25x 1
25x3.75
25x5
3.75x 5 75p
3.75x17 275p. 240p

SS pins/100 45p 45p

Fibreglass board, 203 x 95mm: 80p each.
Alfac — 38p per sheet.

53p
65p
75p

Pin insertion
tool 150p.

Carbon film resist-
ors. High Stability,
low noise 5%.
E12 series. 4.7 ohms to 10M. Any mix
each 100+ 1000+
0.25w p 0.9p 0.85p
0.5W 2p 1.5p 1.3p
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm {650 res) 0.5W £8.50. 0.25W £5.30.
METAL FILM RESISTORS
very high stability, low noise rated at %W
1%. Available from 51ohms to 330k in
E24 series. Any mix:
each 100+
3.7p

1000+
3.5p

0.25W
POTENTIOMETERS

Preset vertical or horizontal 100 ohms
™

7p
30p
90p

Rotary 5K-2M2 Log or Lin single .
Rotary 5K-2M2 Log or Lin double
Stide 60mm travel 5k-500k Log

or Lin, single 3 . 60p
Suitable knobs for above with coloured
caps in red, blue, green, grey, yellow and
black. Rotary controls 16p each. Slide
type 12p each.

Murata Ultrasonic Transducers
64mm 8 ohm speakers
64mm 64 ohmspeakers
SRB 17W soldering iron
Reel of 22swg solder (39.6m)
Desoldering tool
Precision screwdriver set
Titan Electric dritl
Minaiture 606 and 909

at 100mA transformers

350p
100p
100p
430p
320p
510p
170p
1095p

105p

TOGGLE
Standard
Miniature
Subminiature
SLIDE
Standard
Miniature .
ROCKER (10A rating)
SPST 34p each.
ROTARY

1P12W, 2P6W, 4P3W or 3PAW  51p each
Key operated DPDT (Yale key) 395p each
PUSH

Non tocking - push to make
push to break
SPST

DPDT

REGULATORS

100mA + ve
78L05 30p
78L12 30p
78115 30p

SPST 36p
SPDT 75p
SPST 58p

DPDT 50p
DPDT 85p
DPDT 78p

DPDT 17p
DPDT 16p

SPST 46p each.

16p each
22p each
75p each
100p each

Locking

LM309K 140p
LM317T 220p
LM323K 480p
LM723 40p
1A - ve

7905 85p
7912 85p
7915 85p

1A +ve

7805 70p
7812 70p
7815 70p

ACITORS
CAPAC‘TOR POLYSTYRENE

High quality foil type. 63V working, 5% tol.
22pf to 100pf . . 7p each
1500pf to 0.01uF 9p each
TANTALUM BEAD
0.1,0.15,0.22,0.33,0.47,0.68
1&22uF @38V . | 3
4.7,6.8, 10uF @ 25v Lo
22@16V,47 @6V, 100 @ 3V
MYLAR
0.001, 0.01, 0.022, 0.033, 0.047
0.068, 0.1 oo
POLYESTER
Mullard C280 series
0.01, 0.015, 0.022, 0.033, 0.047, 0.068,0.1. 6p ea
0.15,0.22 . . 8p each
. 12p each
17p each
22p each

. 10p each
. 18p each
22p each

4p each
5p each

CERAMIC

Plate type 50V. Available in E12 series from
22pF to 1000pF and E6 series from 1500pF to
0.047uF . . 2p each
MINIATURE TRIMMERS

Miniature film type, in 1.4pF — 5pF, 2pF — 22pF,
2pF — 22pF, 2pF — 10pF, 5.5pF — 65pF. 22p each
RADIAL LEAD ELECTROLYTICS

63V 0.47 10 22 47 10 6p each

22 33 47 8p each

100 16p each

220 20p each

10 22 33 47 6p each

100 8p each

220 12p each

470 18p each

1000 28p each

Specially developed packs
intended for development
work.
YW CF resistor, 10 each value E12 series
4.7 ohm to 1 Megohm {650 total)
*W CF resistor, 10 each value E12 series
4.7 ohm to 1 Megohm (650 total}
%W MF 1% resistor, 10 each value E24
series 51 ohms to 330K {930) .
Preset potentiometers 5 each value
from 100 ohms to 1 Megohm {65)
Polyester capacitors 5 each value
0.01 to 2.2uF (70}
Ceramic plate capacitors 10 each value
22pF 10 0.01uF (310) -

530p each
850p each
2950p each
390p each
690p each

575p each

DIN PLUGS AND SOCKETS
plug line

socket
12p
12p

chassis

sacket

2pin 8p

3 pin 12p

5 pin 180° 12p

5 pin 240° 14p

JACK PLUGS AND SOCKETS
unscreened screened

2.5mm 10p 15p

3.5mm 10p 16p

Standard 16p 30p

Stereb 23p 39

imm PLUGS AND SOCKETS

Suitable for low voltage circuits, Red & Black.

Plugs: 8p each. Sockets: 9p each.

4mm PLUGS AND SOCKETS

Available in blue, black, green, brown, red, white

and yellow. Plugs 18p each. Sockets: 15p each.

22p

socket

22p

STEVENSON

Electronic Components

74500
741501
741802
741803
741504
741508
74L810
741813
741814
74L820
74LS21
741827
741830
741832
741837
741842

4023
4024
4025
4026
4027
4028
4029
4031
4033
4036
4039
4040
4041
4042
4043
4046
4048
4049
4050
4051
4053

25p
55p
20p
160p
45p
90p
100p
220p
150p
350p
350p
110p
85p
80p
95p
110p
60p
50p
50p
80p
80p

4054
4060
4063
4066
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4086
4093
4095
4098
4501

120p
120p
120p
60p
25p
25p
25p
25p
25p
25p
25p
90p
25p
25p
25p
25p
75p
60p
110p
120p
20p

4502
4507
4508
4510
4511
4512
4516
4518
4520
4527
4528
4529
4531
4532
4538
4543
4566
4558
4559
4581
4585

74L847
741548
741554
74LS73
74LS74
741875
741576
741578
741883
741585
741886
741890
741893
741895
74L8107
7418114
7418123
74L8125

75p
100p
25p
40p
45p
50p
45p
45p
85p
100p
50p
50p
70p
85p
50p
60p
70p
45p

74LS126
7418132
74L8136
74L5138
74L5139
74L8151
7418155
7418156
74L8157
7415158
74LS160
74L5161
74L8162
74L8163
7418164
74L8165
74L8173
7418174

65p
95p
60p
80p
80p
75p
75p
80p
55p
70p
75p
75p
95p
90p
90p
80p
120p
100p

7418175
74L8190
74LS8191
74L8192
7418193
7418195
74L8196
7418197
74L8221
7415251
74L5266
7418290
74L8365
7418366
7418367
7418368
7418386
7418670

100p
90p
90p
90p

7442
7445
7447
7448
7473
7474
7475
7476
7485
7486
7490
7492

50p
65p
55p
55p
30p
30p
35p
35p
65p
25p
35p
35p

7493

7496

7412
74123
74125
74126
74132
74141
74145
74148
74150
74154

35p
55p
35p
45p
45p
45p
55p
70p
70p
120p
65p
80p

74157
74164
74165
74174
74177
74190
74191
74192
74193
74194
74196
74197

7106

50p
35p
850p

AY-1-0212 660p

CA3046
CA3080
CA3130
CA3140
FX209
ICM7555
1ICM7556
LF347
LF351
LF353
LF355
LF356
LF357

70p
75p
90p
50p
820p
100p
PO
135p
45p
85p
92p
95p
92p

LM10
LM301A
LM308
LM318
LMm324
LM339
LM348
LM377
LM378
LM3795
LM380
LM381
LM382
LM383
LM386
LM387
LM389
LM391
LM1310
LM2917
LM2924
LM3900

400p
30p
70p
85p
52p
55p
100p
170p
230p
410p
80p
140p
120p
200p
90p
120p
100p
170p
140p
280p
160p
60p

LM3909
LM3914
LM3915
LM3911
LM13600
MC1496
LM1458
LM1830
MC3340P
MC3360P
MM57160
NES31
NES555
NEB56
NE566
NES67
NE570
NE5S71
NEB537
RC4136

72p
280p
280p
120p
160p

80p

40p
180p
135p
135p
650p
110p

23p

60p
120p
120p
420p
460p
POA
100p

SAD1024 1310p

SN76477

230p

TBA800
TBA810S
TDA1008
TDA1022
TDA1024
TDA2020
TLO71
TLO72
TLO74
TLO81
TLO82
TLOB4
TL170
XR2206
XR2207
ZN414
ZN419
ZN424
ZN425E
ZN460
ZN1034

| MICRO]

21L02

120p

2112
2114LP
4116
2708
2716

220p
420p
620p
680p
1980p

CPU’s
6800
8080A
280

650p
610p

1090p

SUPPORT
6810

6821

6850 P
AY5-1013 370p
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CIRCUIT DESIGN HANBOOK

NO.1: AUDIO AMPLIFICATION AND OSCILLATORS.

A step by step guide to doing it ALL yourself — by Tim Orr. This is the first of what will become
an occasional series of easy to read reference works. Mathematics will be kept to a minimum with
the emphasis upon producing practical circuits -— quickly. Just the thing you always wanted, but
thought no-one was ever going to produce! Future subjects will include radio circuitry, digital logic
: and signal processing. :

SECTION ONE :
small signal and pre-amplifiers
SECTION TWO :
large signal, or power, amplifiers
SECTION THREE :
audio frequency oscillators




1. SMALL SIGNAL AND PRE-AMPLIFIERS

higher level signals with low output impedances. The

primary design considerations for preamplifiers are input
impedance, signal gain, equalisation, noise performance and
distortion. It is now possible to buy integrated circuits that
will perform virtually all common preamplifier functions. Only
rarely, (and with a lot of skill), will one be able to improve
upon a monolithic ‘best’ solution with a discreet component
design. However, it is necessary to fully understand the oper-
ation of the 1C if optimum results are to be obtained.

Preampliﬁers are used to convert low level signals into

The Op Amp Building Block

Most IC preamplifiers operate as op amps. They have a
single or differential input, a low impedance output and a
large frequency dependent voltage gain, (Fig.1). Note that the

10 w
I SURPLUS LOOP GAIN
/
10 | [ openLOOPGAIN
et __———T"
10°
| __l— CLOSED LOOP GAIN OF X100 (Av)
VOLTAGE ]
Gain 107

10
GAIN BANDWIDTH {GBW}

1t t00 1 10k 100k tMO
FREQUENCY Hz

" Fig.1. Typical frequency response for the 741 op amp.

open loop voltage gain rolls off at —6 dB per octave. By
applying feedback around. the op amp (closed loop), the gain
is stabilised and is held constant by the resistor ratio until
the device runs out of bandwidth. The difference between the
open and closed loop gain is known as the surplus loop gain.
This surplus loop gain is the negative feedback that is used to
iron out non-linearities in the op amp. As the size of the
surplus loop gain decreases with increasing frequency, the
distortion and output impedance increase. Fig.2 compares the
performance of inverting versus non-inverting configurations.

RA

RA
R8

INVERTING MOOE NON INVERTING MODE

(CLOSED LOOP Ay = RA
VOLTAGE QA" ™ WB

(INPUT IMPEDANCE) ZIN = RB
{OUTPUT IMPEDANCE) Zo = R0

1+L
CLOSED LOOP

OUTPUT THD ° THD 20=Ro_
t+L I+L

av = RAzRB
RB
2ZIN = RC *SO LONG AS RC IS SMALL
COMPARED TO THE INTERNAL
INPUT RESISTANCE OF THE OF AMP

CLOSED LOOP
= GBW CLOSED LOOP _ THD
BANDWIDTH ——— OUTPUT THD e

Av+l I+L

CLOSED LOOP _ GBW
BANDWIDTH ~ =&~

L = SURPLUS LOOP GAIN

Ro = OPEN LOOP OUTPUT IMPEDANCE

THD = OPEN LOOP THD

GBW = GAIN BANDWIDTH ~ FREQUENCY AT WHICH
OPEN LOOP GAIN IS UNITY

Fig.2. A comparison of the performance of inverting versus non-

inverting configurations.
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Note that for unity gain the non-inverting mode has twice the
closed loop bandwidth of the inverting mode. Also note that
the output impedance rises as the surplus loop gain decreases.
This can cause a sharp increase in distortion when the op amp
is driving a low impedance load at high frequency.

Design Example

Q. Design an amplifier with a gain of 60 dB, a closed loop
bandwidth of at least 20 kHz and input impedance of 10 k.

A. First, try the inverting mode as shown in Fig.2.
Zin = 10k = RB.

Av = 60dB = X1000 = RA
RB

Therefore, RA = 10k x 1000 = 10 M
If we use a 741 then the input offset voltage will be multiplied
by the closed loop gain. The offset is typically £ 1 to 5 mV.
Therefore, the output offset will be £ 1 to 5 V! It is possible
to null out the input offset (Fig.3a) with a preset, This circuit
will not be very satisfactory.

SHORT TO
GROUND
WHEN
ADJUSTING
THE PRESET

O output

O
-vee

Fig.3a. The input offset can be nulled with a preset.

Its DC output offset will probably drift with temperature
and time. If stable high DC gains are required then a 741
should not be used. A high performance instrument op amp
should be selected in its place. Another problem in using the
741 is its 1 MHz gain bandwidth product. A closed loop gain
of 60 dB will result in a closed loop bandwidth of 1 kHz,
and not the 20 kHz needed. An op amp capable of giving
60 dB of gain at 20 kHz would need a gain bandwidth product
of 20 MHz.

Although there are some op amps with this performance,
they are generally difficult to stabilise and are relatively expen-
sive. A cheap solution is to use two 741s, both with gains of
30 dB (x 33), (Fig.3b). The 741 has a bandwidth of 30 kHz at

230k 230k
INPUT 741 —0
+ ouTPUT

b il

Fig.3b. A cheaper way to achieve higher gain at, say, 20 kHz without
incurring a huge bandwidth is to use two 741s.
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a closed loop gain of 30 dB. The DC offset still remains a
problem, but it could be removed with a nulling preset on the
first op amp. However, if the amplifier is to be used for audio
then a DC response is not needed and so AC coupling can be
used to reduce the final DC offset, Fig.3c. Yet another prob-
lem still exists. With the input short circuited the circuit
would probably produce about 10 mV of noise at its output.
The subject of noise will be dealt with later; suffice it to say
that the 741 is not a low noise device. Low noise operation
can be obtained by using one of the low noise op amps that
are now available.

FOR 20Hz OPERATION

). = 20Hz
27 Cx10k
THEREFOREC =1 .. = 0.8u
27x10kx20
330k 330k
— AAAA——
10k C 10k
INPUT 741 741 —0
r"’ + ouTPUT
n

Fig.3c. AC coupling can be used to produce the final offset in audio
applications.

Input Offset Voltage And Bias Current

When using op amps as DC amplifiers there are several
sources of errors, Fig.4. The input to an op amp is usually an.
NPN differential pair. To make the device operate, a base
current must be supplied (input bias current). Also, to balance
the op amp the current through both transistors must be

INPUT OFFSET VOLTAGE = Vjo
INPUT OFFSET CURRENT = (Ig1 — Ig2)
INPUT BIAS CURRENT = Igjori
INPUT BIAS CURRENT = g1 OR Ig2

NON-INVERTING

INPUT INVERTING

INPUT

<— BIAS VOLTAGE 1 |
NEEDED TO MAKE

THE TWO COLLECTOR|
CURRENTS EQUAL

Fig.4. Typical differential op amp input.

equal. The transistor pair is ‘matched’ for parameters such as

Hfe and Vbe versus ICE. However, small differences are caused

by the manufacturing process, resulting in the base currents

being different (input offset current) and also the base-emitter

voltage parameter (input offset voltage). The input offset
RA

AAAN
RB
INPUT Vio O
SHORTED - {RA+RB Vv,
TO GROUND OUTPUT = {gg———) *Vi0
/77L7 OP AMP WITH NO
G INPUT BIAS CURRENT,
BUT WITH AN INPUT
OFFSET VOLTAGE Vg
Fig.5. The effect of vIO'
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voltage is multiplied by the closed loop DC gain of the op amp
(Fig.5) and the input bias current sets up a DC offset across
any resistors it flows through (Fig.6). Typical parameters for
the 741 op amp are; 2 mV (Vjo), 80 nA (IB) and 20 nA
(IB1—1B2). These parameters vary from device to device and
from manufacturer to manufacturer. The purpose of success-
ful design is to produce circuits that are insensitive to these

RA
——V\W—a—
182
c RS
iveut O VWA — 0
- 182
NOBC + ouTPUT
AT IB1 = +{IB2 x RA)
OP AMP WITH NO INPUT
OFFSET VOLTAGE, BUT
777 \Imm INPUT BIAS CURRENTS
B1. IB2.

Fig.6. The effect of IB'

variations. Generally, for audio designs, the DC offsets may be
eliminated by AC coupling and other methods (Fig.7). Note
that the DC output offset may be reduced by inserting a
resistor from the non-inverting input to ground. Without that
resistor the DC offset may well have been + 26 mV (IB2 x RA)
as opposed to * 6.6 mV ((IB1—-IB2)xRA). A DC voltage on
the output would generate a disturbing crackle when the level
pot is adjusted.

RA
330k
'A% %
RB
w e Y 182
o =
IN uro-|}—»v\/v1 "
c Vip +
1B1
RA
330k <«4——O0 ouTPUT
: 10k POT
Av=BA_ g

FREQUENCY RESPONSE
GBW |y,

. 2
27CRB

16Hz TO 30kHz
DC GAIN = ZERO FOR EXTERWAL
SIGNALS AND UNITY FOR V10.
DC OFFSET AT OP AMP OUTPUT =

330k x {1B1 - IB2

Fig.7. An amplifier with a gain of 30 dB. 3o 580A 236 6mvivao

Voltage Swing, Power,; & Bandwidth

The voltage swing at the output of an op amp is limited in
many ways, Fig.8. Most op amps can only swing within a few
volts of either supply rail. Also, the speed at which the output
voltage can move is limited by the slew rate of the device,
which is typically OV5 per microsecond for a 741. This is the
limiting factor in designing amplifiers for high level large signal

voltages.
ONSET OF SLEW LIMITING

30
2
. . 20
Fig. 8.  Typical oUTPUT \ POWER SUPPLY 15
f VOLTAGE LOAD R
power bandwidth  YOLIAGE
for a 741 op amp. Voo \
10
5 \
100H: Tk 1k 100k M
FREQUENCY -
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Design Example

Q. Design an amplifier with a gain of 4 to amplify a 50
kHz 5 V squarewave.

A. First -try a 741, Fig.9. The required output swing is
+ 10 V. The 741 can only move at 0V5/uS and so in the half
period of the square wave, it can only move 5 V. If the 741 is
replaced with a faster device, the TLO81 (13 V/uS) then a
‘square’ wave is produced. The TLO81 would take approxi-
mately 1.5 uS to travel the 20 V distance, thus generating a

4k0
e AAA
S k0
i ouTPUT
741 ——0O
at 50kHz
+
SLEW RATE = 0.5 V/uS
i

Fig.9. The difference in slew rate between a 741 and a TL0O81.

rise and fall time of 1.5 uS. Note, that if the resistors were
increased in value to say 250 k and TMO, then the squarewave
output would ring. This is because the feedback would have to
charge up the stray capacitance at the inverting input, thus
generating a lag between the output and the feedback, which
in turn would generate an overshoot.

Noise

Noise is always a problem in electronics. The presence of
noise degrades the quality of the signal we are interested in.
Everytime we amplify, process, transmit, record or replay a
signal, noise is introduced thus worsening the signal to noise
ratio. Some common signal to noise ratios are shown below.
Telephone 20 to 40 dB
Cheap cassette player 30 dB
Good tape recorder 60 dB
Professional studio equipment 80 dB

The calculations of noise produced by electronics is
complex, but with a few short cuts it is possible to get some
useable calculations.

uVRMS avA/ He
OLTAGE i .
voL .
uVRMS / s RESISTOR/NOISE
FOR A 1 o= 10 INAVA/ iy
Hz L~

BANDWIDTH /

0.1 < .1

)/ !
0.01 el 0.1
0.001

RESISTANCE

1 10 100 1k0 10k 100k

Fig.10. Thermal noise generated by a resistor.

All resistors generate noise due to thermal agitation
(Fig.10). Noise is also generated when a voltage is applied to
them. Manufacturers generally express this latter noise in
uV/V typically 0.1uV/V for metal film devices. For most
purposes resistor noise is not a dominating noise source
although low level amplifiers perform slightly better with
metal film devices. Keeping the resistor values low, helps to
obtain low noise operation.
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An op amp has several sources of noise generation, Fig.11.
there are two noise current generators which both generate
noise by flowing through the resistors in the circuit. The
resistors themselves generate noise and there is an input vol-
tage noise generator. The total output voltage Eo is given by

_; RA+RB g
o =(—=—== ) x\/(noise voltage source)2+(noise from In+Source) 2+

{noise from In-source)>+(noise from RC)+(noise from RA//RB

Eo

FOR LOW NOISE OPERATION, RC

1$ A SHORT TO GROUND.

IF RC EQUALLED RA//RB, THEN A 3dB
{NOISE CURRENT NOISE) IMPROVEMENT
CAN BE OBTAINED 8Y MAKING RC A SHORT.

Fig.11. Model of op amp noise generation.

The noise performance curves for a low noise op amp, the
SE5534, are shown in Fig.12a,b,c. Graph a shows the input
noise voltage density, En (ie total RMS noise in a 1 Hz band-
width at that particular frequency), as a function of fre-
quency. To convert this input noise voltage, (4nV/A/Hz )
into an equivalent input noise generator, we must define the
bandwidth of interest. As the noise spectrum is relatively flat
above 100 Hz then we can say,

Fig.12a.The SE5534 107
low noise op amp
input noise voltage
density. 0
TYP
v VR
10
107
10 102 102 104
1 {Hx}
Fig.12b. The varia- 108
tion in total input TYPICAL VALUES
noise density with 10
~ source resistance for
two frequencies. 10
10MHz
10 Y ThHz
vn(rma) 10 /
(nv/ v Ha) 4 L~

THERMAL NOISE OF
SOURCE RESISTANCE

'————

0 100 103 104 108 100
Rg (1))
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Fig.12c. The equi- Lo

valletnt in[;ut n?ise TYPICAL VALUES

voltage or two

bandwidths as a 0 o / ,
function of fre- T 1 /
quency. 10Hz TO 20kHz

Vn(rms)

vy ! g
_//T

1 200Hz TO 4kHz

Rg (1)

The equivalent input noise voltage Ein =/ (En? xbandwidth?)
For 20 kHz bandwidth

Ein =/ (En?x20,000?)

Ein=(Enx 141) nV pmg

But En = 4nVv/Hz

Therefore Ein = 4x141° = 0.564 uVRMS (20 kHz)

Design Example

Q. Calculate the output noise in a 20 kHz bandwidth for
the circuit in Fig.13. Assume the 'voltage_and, current densities
have a flat spectrum (which is not too far from the truth!).

INPUT
SOURCE NV
RESISTANCE RA
RC RB 100k ]
100R
- ouTPUT
[SES534
In + :

Fig.13. A low noise amplifier.

A. Calculate the individual noise sources.
Resistor Noise
Effective resistor is RA//(RB+RC)  1k0
Therefore thermal noise (from Fig.13b) =
Noise Voltage

3nV/VHz

a=4nVNH,
Noise Current_k
¢=0.5pA/N Hz

which sets up a noise voltage through (RB + RC). This noise
voltage is 0.5pA x 1k0 = 0.5 "V A/Hz
Therefore the total noise voltage

RA+RBIRC, s

101 x+/ 16 +0.25+9

Eo= (- +(0.5)* +(3)?

101 x+/ 2525

500 nV/z/ Hz

For 20 kHz bandwidth, the output noise = 500 x 141
=70,500 nVRMS
=70.5uVRMS
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A 7 mVRMS input signal from, say, a low impedance micro-
phone would result in a 700 mVRMS output signal and give a

S/N ratio of 20 Log (5 235.-) = 80 dB

Note that most dominant source in this circuit is the noise
generator En. As Iong as the input impedance levels are kept
low, then it is the noise generator En on its own that can be
used as a rule of thumb for calculating absolute and compara-
tive noise performance. For high input |mpedance applications
a FET op amp (with virtually no input noise current) should
be used.

Noise Measurements

The noise current voltage psectrums of Fig.12 were
measured using a mobile analysing filter (1 Hz bandwidth)
plus an RMS meter. A simpler measurement can be performed
using the system shown in Fig.14. This will measure the

PREAMPLIFIER
UNDER TEST

RMS
+ HUM NQTCH VOLTMETER

Fig.14. Noise measurement.

equivalent input noise in a specified bandwidth. The low pass
filter should be high order device with a steep roll off slope. If
a single pole low pass filter is used, then the RMS reading
should be corrected by the following equation,

measured RMS noise
1.57

‘True’ RMS noise =
(for a ane pole lowpass f||ter)

(An RC 20 kHz low pass filter would be made from an 820
ohms resistor with a 10 n capacitor to ground).

Sometimes the signal to noise ratio is quoted in dBA.
This means that the noise measurement has been modn”ed
by an A weighted curved.

A short chart of op amp performance has been drawn up
in Fig.17. it is difficult to compare device performance merely
from the noise voltage at one frequency in the spectrum, as
the noise spectrum shapes are different from device to device.
It is best to refer to the manufacturing data sheet and then to
actually breadboard the devices.

DEVICE NOISE VOLTAGE UNITY GAIN | SLEW
AT KKz BANDWIDTH | RATE
VA Hz MHz ViuS
NATIONAL
SEMICONDUCTORS 50 15 a7
LM381A NOT OPTIMISED
SIGNETICS
SE5534 a0 10 13
SIGNETICS
SE5534A 35 10 13
741 20 10 50 11015 05
NOT USUALLY
SPECIFIED '
RAYTHEON
RC4136 10 .3 05
RAYTHEON
RCA4558 10 3 05
TEXAS
TLO71 8 3 13
*FET INPUT VERY
LOW INPUT NOISE
CURRENT
0,01PA /\ Hz
FERRANTI
ZNa5ST 45 (Rs = 510R! 15
.

Fig.15. Op amp performance.
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Biasing

INPUT 0—”—1

2 OuTPUT

Fi
KEEP i GREATER

J AAAA THAN 5uA

+1V3

1F +Vec = +24V N
THEN OUTPUT {DC) SHOULD BE +12Vv

THEREFORE ’
: (RARB ) 13- 92y

1.3 RA = 10.7RB
RA = 10.7RB

13 (FOR Vcc= 24)
ALSO, THE CLOSED LOOP VOLTAGE GAIN = E‘_“_:B_“E_

R
Fig.16. Biasing the LM381 (differential mode).

The base of Q1 is held at +1V3 by a pair of diodes. This
preamplifier is often run from a single supply rail and a simple
resistor network can be used to bias the output voltage to
% Vcc (Fig.16). Also a single ended amplifier can be con-
structed (Fig.17). The resistor pair RA,RB determines the DC
output level and gain. To increase the AC gain resistor RB can
be shorted to ground with a series R,C network.

TO HELP STABILISE THE DC BIAS
VOLTAGE, RA//RB = 2k

PIN 3 1S AT OVE5

IF +Vee = 24V

T

AL RE) g 65 = 12y
RE
“Vee 0.65 RA = 11,358
RA = (11:35) pp
0.65

LmM3gh

+
o Il
INPUT =

QuTPUT
4+ Vee)

4
/ RB

Fig.17. Single-ended biasing.

Design Example

Q. Design a preamplifier using the LM381 with a gain of
30 dB and a low frequency roll off of 20 Hz running from a
+24 V power supply.

A. The design calculations are shown in Fig.18.

Record Preamplifier

When replaying a record from a magnetic cartridge it is
necessary to have a preamplifier with an RIAA playback
equalisation (Fig.19). A magnetic pick up generates a voltage
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+24V

(3]
1000
FIRST CALCULATE THE DC BIAS CONDITIONS  (NPUT 0——“—‘

(BAXAB) 13- v
RB

RA = 8.23RB

LET RB = 10k

THEN RA = 82«

THE AC VOLTAGE GAIN = X33

ca
7 g 190
L

10k %

S1+RA

RC m
THEREFORE RC = A2 = 256k RA
37

LET RC = 2«7 (THE NEAREST PREFERRED VALUE] I +C3

THE LOW FREQUENCY ROLL OFF RB
Fu =1 = 20Hz

2nC3RC RC

THEREFORE €3=1_____ = 30
22x20x2k7

OUTPUT NOISE = 15uVRMS {APPROXIMATELY)

Fig.18. A 30 dB amplifier.

that is proportional to the velocity of the sideways movement
of the stylus. So high frequencies produce large outputs and
vice versa. Also, to assist replay electronics, the recording
is given a 12 dB de-emphasis from 500 Hz to 2120 Hz. Thus,
to restore a flat output it is necessary to equalise the signal
from the pick up with an RIAA curve. As a rule of thumb,

50Hz
20
10 500Hz
GAIN 2120Hz
dB .
0 ___ LINEAR
| BREAKPOINTS
-\
10 \ ~— RIAA CURVE
\
10Hz 100Hz 1k0 10k 100k
FREQUENCY

Fig.19. RIAA equalisation.

a typical magnetic pick up will generate 5 mVRMS at 1 kHz,
although the recording level and make of pick up will effect
this figure.

2100mV DC OFFSET
CAUSED BY BIAS

CURRENT
MAGNETIC FLOWING THROUGH
PICKUP O R2
INPUT + '
R1 * T‘ I_O
P
47k = 3200 OVTPUT
R2
™Mo
AN

*RC4136
RC4558
SE5334

+
== (3
10u
TANT

Fig.20. An RIA A-equalised preamplifier.
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Low frequency gain = —R—2 = 60dB

R4
Low frequency rolloff = 1 15 Hz
27R4C3
50 Hz breakpoint ~————
27R2C1

The gain drops at -6 dl?/octave beyond this point
500 Hz breakpoint ~ ——
27R3C1

Now the gain remains constant until the next breakpoint
ACgainat 1 kHz = R3 = 40dB

R4

21R3C2
The gain now falls at —6 dB/octave beyond this frequency.

A 5 mVRMS signal at 1 kHz will result in a 500 mVRMS
(1V4 pp) at the preamplifier output. If the amplifier is pow-
ered from £12 V, then there is an overhead margin of

(Mmaximum output swing =20 V ) = 14,
typical swing = 1V4

which is 23 dB. The noise spectrum of the op amp will be
multiplied by the RIAA curve which would complicate any
noise performance calculations. However, an op amp with an
equivalent input noise of 0.5 uV should give a signal to noise
performance of better than 76 dB which is superior than that
of the disc itself. Because of the large low frequency gain care
must be taken to avoid mains hum pick up. Keep the input
wiring away from the mains cables and transformers, use low
noise screened cable and wire this cable as close as possible to
the preamplifiers.

2120 Hz breakpoint

Problems

Often a preamplifier will pick up radio signals. Usually,
the radio signal is picked up by the input wiring to the pre-
amplifier and is rectified by the transistor input stage. Then
it is amplified by the rest of the audio amplifier and you end
up with permanent broad band radio reception. There are
several solutions that can be tried, Fig.21. A low pass filter
made from an LC or an RC section will attenuate the ‘pick
up’ interference. These devices must be physically close to
the op amp. If possible use a PCB ground plane. Also, a con-
ductive metal screen (metal foil is often used) surrounding the
preamplifier will help. '

MOUNT CLOSE
TO OP AMP

p L

1c >+

+

n

L INDUCTOR 10mH

C CERAMIC CAPACITOR 220p

THEY FORM A LOW PASS FILTER
WITH A 100kHz CUT OFF FREQUENCY

Fig.21. Removing RF interference.

Hum can also be a problem. If the hum is at 50 Hz then
the source of it is probably magnetic. Check the wiring to see
if any signals pass near to the mains scction. Magnetic screen-
ing is difficult to implement. The best design solution is to put
as much distance between the sensitive input and the mains
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section as possible. If it is possible try rotating the mains
transformer (using a gloved hand, the other hand in your
pocket). Often the size of the hum can be reduced by re-
orientating the transformer. If the hum is 100 Hz, then the
source is either the supply rails or the power supply layout. A
larger smoothing capacitor will reduce the power supply
ripple. If the hum has a sharp buzz then the problem is prob-
ably the charging current pulses in the power supply. If the
layout is bad, these current pulses generate voltage pulses that
get added into the ground reference voltage, thus causing the
hum.

Gain

When designing an audio system it is necessary to know
what the normal signal level at any point will be and also the
signal gains and attenuations of various units. It has been
found that the most useful way to describe levels and gains
is with the logarithm decibel, Fig.22. Signal gains in dB are
additive. That is, a signal passing through a series of gains of
+10, +20, —30, +6 dB will end up with an overall gain of
+6 dB.

dB IS THE UNIT OF VOLTAGE GAIN 4B l APPROXIMATE RATIO
- [E==%
+20 — 12
XdB » 20 log (/24 H0——
Vi + 66— ——— 2
+3 —— 14
+ 00— 1
-3——— 0.7
-6 — 0.5
-10 ————— 033
--20 0.1
-40 0.01
-60 0.001
d8m | vep | VRMS
1+20 1219V |
+ 6 38V
(] 19V |

z[«
I

[2.19mV ][ 0.77mV
dBm IS THE UNIT OF VOLTAGE LEVEL
0d8m IS 1mW OF POWER INTO A 600R
LOAD

3

Fig.22. The dB and dBm story.

A typical audio system is shown in Fig.23. A low impe-
dance microphone might typically give a —50 dBm output
signal which will have to be given a 56 dB (x 600) gain to
bring it up to line level (about +6 dBm). The line driver should

MICROPHONE
PREAMPLIFIER

TONE CONTROLS
FIXED GAIN 0dBm

* LINE DRIVER
AND QUTPUT
MIXER

S FADER
MICROPHONE
INPUT
LINE QUTPUT

SIGNAL LEVEL _2048m
90dBm J
{2mVRMS)

Fig.23. One channel of a mixing desk.

be capable of driving +20 dBm into 600 ohms at 20 kHz
without generating significant distortion. Some line drivers
are, in fact, capable of driving 30 ohm loads, but these units
are small high quality power amplifiers. =
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2. LARGE SIGNAL, OR POWER, AMPLIFIERS

generating significant distortion or bursting into oscil-

lation or burning itself out. Power amplifiers are,
however, prone to all these effects and great care is needed
during their design.

a power amplifier must deliver power into a load without

Power

Power is measured in watts and is defined as the product
of VRMS x IRMS (Fig.1c), where RMS is the equivalent DC
value. That is, a 2 Vpp sinewave has the DC value of OV7. The
2 Vpp sinewave will generate as much heat in a load as a OV7

1000

300

RL=4R
1] ac=er
100 -
r RL = 15R
A
A M
30 //

GRAPH

A
POWER /] ////
INLOAD y. 4
(WATTS) & r//

0.1 4
/i
0.03 ///
0.01 [
0.003
0.001
- =~ o eworwa2 & 8 9 32382888

Fig.1a. (above) Graph of voltage Vpp ACROSS LOAD »

against power.

4R 8R 15R RL

v 0.031 |0.015 0.008

3v 0.28 0.140 0.075

v 3.125 |1.562 0.833
30v 28.15 | 14,082 | 7.50
100V | 3125 |156.25 | 83.33

Fig.1b. (left) The power dissi-
pated in a load against drive

vop
ACROSS
At voltage.

POWER IN RL

@ AL

Fig.1c. (left) The measurement
of power.

Vpp I% Av;pm:_\/RMs

Vp=Vpp x % v,

Vams = Vop x % x - =VeR . gasvpp
2.828

POWER = Vs X ams = VaMs”

POWER = YRR e

8xRL
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DC voltage. The chart in figure Tb shows the power dissipated
in a load against drive voltage. If you have an amplifier that
has a maximum output voltage swing of 10 V, then the
maximum power output will be 12.5 watts into a 4 ohm load
(from Fig.1a). Note that the amplifier must be able to deliver
a peak current of 2.5 Amps. Whilst dumping power into the
load, the amplifier will be dissipating heat itself. Most mono-
lithic devices are documented with design graphs of output
power versus amplifier dissipation of power efficiency. These
will enable you to determine the amplifier’s maximum power
dissipation. As a rule of thumb, this equals the maximum
sinewave power that can be dumped into the load. A 10 watt
amplifier may have to dissipate a maximum of 10 watts of
heat, although this level of dissipation would not be normal
in general use. Manufacturers information usually gives the
thermal resistance of the junction to case. If this was say
3°C/watt then a 10 watt dissipation would raise the junction
temperature by 30° above ambient (25° raising to 55°C).
This is only true if the case temperature remains at ambient
temperature, that is if the case is contact with an infinite heat
sink. The heatsink may be anything from nothing (free air
dissipation) to near infinite. It is important that the amplifier
chip junction does not get very hot (above 100°C). The power
chips of the amplifier age very quickly at elevated tempera-
tures suffering from deteriorating characteristics and a short
life time. This is why power amplifiers and power supplies are
common failures in equipment. When the chip is heated up it
expands. The chip is glued to its case and so by expanding it
stresses the glue and eventually causes it to fracture. This
thermal cycling increases the thermal resistance of the chip
to the case and so the chip ends up operating at an even higher
temperature.

Other heatsinking materials are used in the construction
of power devices such as heat conducting plastics and pastes
(Beryllium oxide). Manufacturers often provide design graphs
of maximum dissipation versus temperature for various heat-
sink thermal resistances. These help to select an acceptable
heatsink. Often if you are using the chassis as a heatsink it is
impossible to calculate the temperature rise and it has to be
done by trial and error. (As a rule of thumb | am satisfied if |
can place my finger on the device for 5 seconds indicating
that case temperature is no more than 80°C).

Distortion

A simple power amplifier is shown in figure 2. An op amp
provides the voltage gain and a NPN, PNP transistor pair forms
a current amplifier. Any distortions or nonlinearities are
ironed out by the surplus loop gain of the op amp. The trans-
fer characteristic of Q1,Q2 shows that there is a dead zone of

i+Vcc

AAAN
INPUT al
O—"\A\/— OUTPUT
vB
Q2

Fig.2. A simple power amplifier.
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*0V6 where neither transistor is ON. If a low frequency sine-
wave is connected to the input (the op amp having a surplus
loop gain of 1000 at this frequency) then the output will be
a sinewave with a small amount of crossover distortion. The
distortion level will be
+0Ve =
1000
However, as the frequency is increased, the surplus loop
gain will decrease causing the distortion to rise. At higher
frequencies the slew rate of the op amp becomes noticeable
(Fig.3). When the input signal crosses 0 V the output of the
op amp has to change from +0V6 to —0V6. If the slew rate is
0V5/uS then the time taken to travel the 1V2 distance is
2.6 uS. Thus a 2.6 uS chunk of the signal is missing out of
each half cycle. The problem may be overcome by biasing the

N {
)

CROSS OVER DISTORTION FOR CIRCUIT INFIG 2
OpAmp SLEW RATE = A_\i
AT

+0.6 mV.

SLEW  SLEW RATE
RATE
IF SLEWRATE = OV5 /uS

THENAT =13 = 2.6uS

0.5x10¢
Fig.3. The effect of slew rate at higher frequencies.

two transistors so that they are both conducting. Then the
crossover distortion becomes reduced to a reasonable level.
The slew rate still needs to be considered. An amplifier deliver-
ing a 40 Vpp sinewave at 20 kHz has a fastest slew rate of
2V5/uS (this represents a power of 25 watts into 8 ohms).
If the amplifier has not enough slew rate the output will
become distorted. Manufacturers generally provide graphs
of distortion (THD) versus power output and frequency (Fig.
4). For the power curve, the onset of distortion is caused by
the amplifier clipping at its power rails, whereas for the fre-
quency curve the distortion rises as the surplus loop gain falls.

5 F

a |l 5
THD CONSTANT THD 4
% 3| FREQUENCY % CONSTANT

3 POWER
2 2
L 1
]
0.1 01 110 100 10 100 1k 10k 100k
FREQUENCY

POWER
Fig.4. THD versus power and frequency.

Distortion is measured at various power levels and frequencies
using the equipment shown in figure 5. A deep notch removes

LOW DISTORTION
SINEWAVE

the test sinewave leaving behind the distortion products.
Generally 0.1% THD is common for monolithic amplifiers.

Stability

Power amplifier performance is very similar to that of op
amps. They have a large open loop gain that is stabilised by
resistive feedback (Fig.6). Note that the amplifier described
in this graph is normally inverting (180° DC phase shift) but
that it suffers a phase shift as the frequency increases. The
phase shift at the unity gain frequency is shown as the phase
margin. If the phase margin falls to zero anywhere before the
unity gain frequency then the amplifier will oscillate. This is
simply because the loop phase shift will be zero at a loop gain
of greater than unity, which are the conditions for an oscil-
lation. A large phase margin is desireable.

UNITY GAIN
PHASE SHIFT
OPEN LOOP GAIN o
L i ! ::g
60 PHASE SHIFT
OPEN A PN i 140
(IEOOP om \\ 120
AIN 100
a8 3 ~ \~ 80
20 { N
10| CLOSED LOOP GAINN T
UNITY 0 PHASE MARGIN
GAIN T 22
-10 0
1 10k 100k M 1om

FREQUENCY -
Fig.6. Gain and phase response.

Various techniques are available for preventing instability.
Often a series RC network is connected from the amplifiers
output to ground. This reduces the high frequency gain and
thus reduces the unity gain frequency. Local power supply
decoupling should be used. Current loops, whereby the output
current generates a voltage in the signal ground wire which gets
fed back to the input can cause bursts of high frequency
oscillation. Also high input impedances can capacitively pick
up the output signal and burst into oscillation. Increasing the
closed loop gain may prevent some forms of instability, swear-
ing will not! Figure 7 shows some typical instability problems.

VA
\/A

- DENOTES VERY HIGH FREQUENCY OSCILLATION (INSTABILITY)

B c

Fig.7. Instability; A, on one half cycle; B, at crossover; C, at all points.

(a) The sinewave oscillates on one half cycle. Really a power
amplifier is two amplifiers, one half handling positive sig-
nals, the other, negative signals. Thus it is quite possible
that the amplifier can be stable for negative signals but
not positive ones.

GENERATOR

Fig.5. THD measurement.
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. . . 4
(b) The sinewave is unstable at crossover. This may be caused  can burn out output stages and even loudspeaker crossovers.

by the loss of feedback at crossover. Increasing the bias The following five design examples demonstrate how to
current may eliminate it. Alternatively it might be caused produce a solution to an amplifier problem. It is now possible
by slew limiting manifesting itself as an extra phase shift. to buy an amplifier for most general purpose uses. A wide

(c) The amplifier is never stable. Check the layout for current selection of monolithic devices and modules cover the 0.25 to
foops, increase the gain, increase the output CR loading, 100 watt power range. It is rare to have the time or the ability
even try removing it, reduce the impedance levels. to improve upon this range. The art of designing is to select

You may not hear the effects of high frequency oscillation but  the most suitable solution on the basis of size, cost and per-

it does cause RF interference and generates waste power. It formance.

- 412V

+
| : 08
| 4 INCREASES GAIN A // i
+Vee FROM 20 UP TO 200 AMPLIFIER ;
c5 DISSIPATION / ,
O O

(WATTS) 0.6 A 7
/ /
v

/ Vee = 9V
0.4 |
C3

|
250u r-~4- 3% THD LIMIT
16V e

Vee = 12V

\

00 01 02 0O 04 05 06 0.7

c4
T 47n
OUTPUT POWER (WATTS) =
h /77L7 LM386 DEVICE DISSIPATION VERUS OUTPUT POWER INTO AN 8R LOAD

Fig.8. Low voltage, low power battery operated amplifier. The LM386N

operates over a supply range of 4 to 12 V. It can deliver 0.7 watts into

8 ohms at 12 V, although, at this level, some heatsinking would be
+Vee (+18V) advisable. The typical battery drain is 4 mA. The voltage can be varied
from 20 to 200, as shown it is 20. An AC short across pins 1 and 8 will
increase the gain to 200. With a resistor in series the gain can be set to
BIAS anything from 20 to 200. For gains greater than 20,2 by pass capacitor
(100n to ground from pin 7) should be used. Even with a supply volt-
age of only 4 V, there is an output voltage swing of greater than 2 V.

INPUT

3.0
8R .
LOUDSPEAKER |
// ™ z0v
o A 4 3% THD
DEVICE A -
DISSIPATION A A& ||
(WATTS) - '(\ 5
P 1
14V
Fig.9. Medium power audio amplifier. The LM380 will work with a 0 1
supply voltage range of 8 to 22 V. It can deliver 4 watts of power into N
8 ohms at 20 V, although a good heatsink is needed for this level. The
inputs are ground referenced and the output is automatically biased to

% Vcc. The voltage gain is fixed at 34 dB. It also has a short circuit 0 70 20 30 7.0

proof output and internal thermal limiting.
QUTPUT POWER (WATTS} INTO 8R

(o] +Vee
I 100n 1N4001
INPUT I
5
N FEATURES
30 T0 220 PACKAGE — EASY TO HEATSINK
100k —/ POWER SUPPLY RANGE 6 TO t18V 21(4
3 oon QUIESCENT CURRENT 40mA 1
_{ 1RO Ls POWER OUTPUT 14 WATT (4R) 3
4R (MIN) 9 WATT (8R)
CLOSED LOOP GAIN 30dB TO 220 PACKAGE
1N4001 000
O e 3 .
AAANA Fig.10. 9 to 14 watt amplifier. The TDA2030 is a Hi-Fi audio amplifier
o which has short circuit protection and thermal shutdown. It can oper-
ate from supply rails of £ 6 to £ 18 V. Ata £ 14 V supply the guaran-
3k3 teed output power is 12 watts into 4 ohms and 8 watts into 8 ohms.
Harmonic and crossover distortion is low being typically 0.05% at
i "' 1 kHz for 7 watts of power output. The recommended closed loop
4u? gain is 30 dB. The two diodes protect the amplifier from back EMF
/;7-7 voltages from the speaker.
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3. OSCILLATORS

t seems to be a fact of life that amplifiers oscillate and
oscillators won’'t! Generally there is little difference be-
tween the two. Both devices are amplifiers with feedback.
The conditions for stable sinusoidal oscillation are shown in
Fig.1. The higher the Q of the resonator the more stable is the
resonant frequency, and the purer the sine wave. To stabilise

RESONATOR
Fo

GAIN
CONTROL

QUTPUT /\/\

LEVEL
SENSOR 3

CONDITIONS FOR OSCILLATION

* PHASE SHIFT AROUND LOOP = 0°

* LOOP GAIN = UNITY

* IF SINEWAVE FALLS BELOW SET
AMPLITUDE, GAIN INCREASES

* IF SINEWAVE INCREASES ABOVE
SET AMPLITUDE, GAIN DECREASES

Fig.1. Conditions for a stable sine wave oscillator.

the signal level an automatic gain control circuit is used. This
can be anything from simple diodes or thermistors to elaborate
AGC systems. The smoothness with which the AGC works will
determine the sine wave purity. A thermistor circuit might
well introduce distortion at low frequencies by changing its
resistance during one half cycle of oscillation. Very pure sine-
wave oscillators (better than 0.001% distortion) employ slow
acting AGC systems to control the loop gain.

Wien Bridge

The well known Wien Bridge oscillator is shown in Fig.2a.

A frequency sensitive feedback network is constructed from
R1, C1 and R2, C2. This network has a peak in its amplitude
response which also corresponds to zero phase shift. At this
frequency the attenuation is x1/3 and so to ensure oscillation

AVA

OUTPUT
% R3
Vout A NSNS
& R4
R1 t
Vin
" FEEDBACK
Icz
R2

Fig.2a. A Wien Bridge oscillator.
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the amplifier must have a voltage gain of at least x3. To
stabilise the amplitude a thermistor is used in the feedback

N
1kH2z RAS53 THERMISTOR (NEGATIVE Tc}

I

10k

I

1 o

T

270R ;7!/7

10k

Fig.2b. To stabilise the amplifier a thermistor is used in the op amp
feedback loop.

loop of the op amp. As the oscillation amplitude increases,
the thermistor heats up, drops in resistance and so reduces
the gain. The circuit suffers from amplitude bounce when
the frequency is altered. Also, the op amp phase shift, which
increases with increasing frequency, must be taken into con-
sideration -when designing this oscillator. Another sine wave
oscillator is shown in Fig.3. This generates both sine and
cosine outputs. The circuit is a state variable filter with posi-

AN
R3
?.3,0 10k
R1 — AR POSITIVE FEEDBACK
10k
]1€
L1
RA
L AAAA o7
p - AAAA—I
ic3 - -0
Rt + SINE AND
COSINE
OUTPUTS
- O

5V1

T i 4 x 1N4148

NEGATIVE FEEDBACK

Op Amp POWERED FROM t12V

R4
10k
1Cs POWERED FROM t12v

Fo = '-—. * FOR 1kHz RA = 10k C = 16n
21RAC

Fig.3. A state variable sine/cosine oscillator.

tive feedback (R2) to ensure osciltation and amplitude limiting
(the diode bridge) to stabilise the sine wave level. The dis-
tortion may be trimmed by adjusting the amount of positive
feedback. The oscillation frequency is set by RA and C.

A triangle/square wave oscillator may be constructed from
a pair of op amps (Fig.4). IC1 is an integrator, the output of
which ramps up and down between the hysteresis levels set
by the Schmitt trigger, IC2. If the output of IC2 can swing to
% 10 V then the hysteresis level will be £ 10 x RA
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The oscillation frequency and triangle symmetry is linearly
proportional to the output swing of [C2. If a variable fre-
quency oscillator is wanted, then resistor R can be connected
to the wiper of a potentiometer fed from IC2 output.

Design Example

Q. Decsign a triangle oscillator with a 2 Vpp triangle out-
put, oscillation frequency of 1 kHz, operating from + 12 V
power supplies, using circuit in Fig.4.

JLE
LL} 100k
—— AN \AA——
= RB
= 50k
1Ic1 — A Iy
> 1c2
R
e e AVAVAV

410V ——
1C2 OUTPUT
0V

INVERTING INPUT OF IC11S A VIRTUAL EARTH
THEREFORE = 10V
R

CURRENT CHARGES AND DISCHARGES CAPACITORC IN
THE INTEGRATOR GOVERNED BY THE RELATIONSHIP

cdv -,

a7

THEREFORE 4V =1 = 10
4T € RC

o Ay

ar T

SO, 1 L dv, 1 _ 10

x 3=

T AT * Ay RC .V

WHERE AV = 20V AND 1_ = FREOQUENCY OF OSCILLATION Fo
T

=10 1
T RCx20 2RC

THEREFORE Fo= |

Fig.4. A triangle/square wave oscillator.

A. Assume an output voltage swing at IC2 of £ 10 V.

For + 1 V Hysteresis,

RA = RB
10
Let RB = 100k, then RA =10k
FO:‘I ksz Jﬁ = _l,,___. = _19‘;4_
AT iAv CxRx4
_ 10 _3
Thercfore CR = ————- = 25x%x10
4x1000
Let C = 100n

&3
Then R = 22X 1077 = 954
10-7
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AV
Note that AT is 4000 V/sec. When designing this type of
oscillator the slew rate of the integrator and Schmitt trigger
need to be considered, although tin this case virtually any op
amp will be OK.

Linear VCO

A linear voltage controlled oscillator (VCO) is shown in
Fig.5. This again is a triangle square wave oscillator although
the squarewave is the only buffered output. The CA3080 is
used as a current source for charging and discharging C. The
charging current is equal to 1ABc, which is true for several

—O
+15V
ak7 4y 1ABC
(MAX 1mA)
o 7
rRa 2|7 5
+ 1k0 1Ic1 ~J7
a7 5 |+ 6 2 e 6 OUTPUT
10u 4
CA3080 ! 3 |+12
c TLO81 100kHz
e I . RC MAXIMUM
9k0 10k
AV

CURRENT | THAT CHARGES C = + IABC

VOLTAGE AT PIN 3 1C2 IS A 6.5Vpp SQUAREWAVE
THEREFORE, THE TRIANGLE WAVEFORM IS ALSQ 6.5Vpp
EQUATION FOR CHARGING C,

av | i lase.
AT c c
1 1ABC JIABC
Fo = - < |ABC o JABC __
°TAT TcAv T Cx6sx2 ¢

* IF C = 680p, IABC = 250uA,

THENFo= 250x30°° _
£80x107' *x6.6x2

Fig.5. A linear VCO.

decades of current. The Schmitt trigger uses a TLO81 which
has a slew rate of 13 V/uS. As the squarewave output voltage
is 13 V then the rise and fall times are 1 uS each. This enables
the VCO to run at frequencies up to 100 kHz. As this fre-
quency is approached the VCO loses its linearity, due to time
delays in the circuits.

Another VCO is shown in Fig.6. This has two buffered
outputs, a triangle and a square wave. Again, the oscillation
frequency is dependent on the output voltage swing of the
Schmitt trigger, 1C2. However, if a stabilised power supply
is used this circuit behaves very well. Superior performance
can be obtained by replacing Q1 with a switching FET. The
abberations caused by saturation voltage and storage time
are then removed. Also fast FET op amps will improve high
frequency performance.

= 28.28 kHz

*ASSUME QUTPUT SWING OF IC2 1S *10V
THEREFORE, IC2 SWING WILL BE 5V

DURING HALF CYCLE A,
1A = (Vin 1/3Vin

WA= i _1/3Vin)
R1+R2

A= Vin
300k
DURING HALFCYCLE B,

Q11S ON AND SO THE JUNCTION
OF R1,R21S SHORTED TO GROUND

B = Y3Vin = Vin

R2 300k
THEREFORE, THE CURRENT THAT CHARGES AND
DISCHARGES C 1S THE SAME MAGNITUDE IN BOTH
HALVES OF THE CYCLE

THEREFORE "V _ _ _ Vin__
AT € 300kxC
OSCILLATION FREQUENCY Fo = J_@ Mn_____ . Vin _____

Fo- (y'é‘—xOJSGn 10 %) He
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M 11
3
R1 R2 N
100k 100k
> ™
Vin a3 iABYN_IC1 OV
(+Ve) 100k 741 /_IUL Ic 2
ONLY + —0 Q10N Q10FF Q10N LU
( L R4 -10
3 50k
+5
) A | B
Y Ic
; OuTPUT
Q1 -5 - a1 ->{A
3C182L R7
Y Uiy POWERED BY 12V
A

Fig.6. A linear triangle/square wave VCO.

The 555

The 555 timer chip (Fig.7) can be used as an oscillator
(Fig.8). Capacitor C is charged up via RA and RB. When the
voltage at pin 6,2 reaches 2/3 Vcc the discharge transistor is
turned ON. When the voltage falls to 1/3 Vcc the discharge

R T
-_4—(4 ) RESE

CONTROL
VOLTAGE

THRESHOLD

FLIP
COM:ARATORS FLOP

>—

——————O OUTPUT
3

TRIGGER

DISCHARGE
GROUND

Fig.7. The timer chip.

transistor is turned OFF and the charging process repeats
itself. As power supply voltage terms appear in both the
numerator and demoninator of the charging equation, it
drops out and so the oscillation frequency is hardly effected

-0 +Vece
RA
lh—]
DISCHARGE
8 4

RB
THRESHOLD

3 —o0 ouTPuT

aNe

5
TRIGGER
Lon

7777

Fig.8. A simple oscillator based on the 555.
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by supply voltage changes (typically O.B%V). Also the temper-
ature stability is good, typically 50 ppm/°C.

Aigiy

v2Vee I

T1=0693 (RA+R8} C
T2-0693(RB)C
TOTAL PERIOD = T1+T2 = 0.693 (RA+2RB} C

FREQUENCY Fo- 1.__ = 1443 __
T1+T2  (RA+2RBIC

lo— T1 —==T2

A low power 555 oscillator is shown in Fig.9. This
employs a CMOS version of the chip which consumes a mere
120 uA. Capacitor C is slowly charged by current i and rapidly
discharged by Q1.

+65V

C
47n
é 10k

4

TLO61

ICM r]>
75551PA 3 =
ROLZEST o ecwn\b

+3v N\ Y.
W -
+1v7

Lon
T S
777
470R AV _ 1
AT C
Fo = 1_ = J. 1x3_ Hz
1 AT CAV CxVeex2

TO
CURRENT SINK

Fig.9. A linear VCO built around the ICM7555, the CMOS 555.
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It's faster and more thorough than classroom learning: you pace
yourself and answer questions on each new aspect as you go. This
gives rare satisfaction - you know that you are really learning and
without mindless drudgery. With a good self-instruction course you
become your own best teacher.

Understand Digital Electronics

In the years ahead digital electronics will play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
‘soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased you knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.00

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simple and concise fashion: questions
and answers on every page make sure
that the points are understood.

Everyone can learn from it - students, engineers,

housewives, scientists. Its four A4 volumes consist of:

Book 1 Binary, octal and decimal number systems, conversion between number systems;
conversion of fractions; octal-decimal conversion tables.

Book 2 AND, OR gates; inverters; NOR and NAND gates; truth tables; introduction to
Boolean algebra.

Book 3 Positive ECL; De Morgans Laws; designing fogic circults using NOR gates; dual-input
gates.

Book 4 Introduction 1o puise driven circuits;
registers; half-adders

DESIGN OF DIGITAL SYSTEMS £11.50

This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital .#! .
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for scientists or BOC
engineers wanting to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and

computer design.

Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers: complementary systems; binary multiplication
and division

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and exclusive-
NOR functions; multiple input gates; truth tables; De Morgans Laws canonical forms; logic
conventions: karnaugh mapping; three state and wired logic.

Book 3 Halt adders and full adders; subtractors; serial and paraliel adders; processors and
arithmetic logic units (ALUs); multiplication and division systems

Book 4 Flip ftlops; shift registers; asynchronous and synchronous counters; fing, Johnson
and exclusive-— OR feedback counters; random access memories (RAMs) and read only
memories {ROMs)

Book 5 Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM: address decoding, instruction sets; instruction
decoding; control programme structure.

Book 6 Central processing unit {CPU); memory organization; character representation;
program storage: address modes; input/output systems: program interrupts; interrupt
priorities; programming; assemblers; computers; executive programs; operating systems and
time sharing

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER’S GUIDE £3.75

explains how to define gquestions, put them in the best order and draw
the flow chart, with numerous examples.

hobbyists,

R-S and J-K flip flops; binary counters; shift

Microcomputers are coming - ride
the wave! Learn to program.

Millions of jobs are threatened but
millions more will be createu. Learn d _k\
BASIC - the language of the small| Sl
computer and the most easy-to-learn
computer language in widespread C
use. Teach yourself with a course
which takes you from complete
ignorance step-by-step to real
proficiency with a unique style of PART 1| T L
graded hints. In 60 straightforward
lessons you will learn the five
essentials of programming: problem -
definition, flowcharting, coding the e
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£7.50

Book1 Computers and what they do well; READ, DATA, PRINT, powers, brackets, variable
names; LET; errors; coding simple programs.

Book 2 High and low fevet languages; flowcharting; functions; REM and documentation;
INPUT, IF.... THEN, GO TO; limitations of computers, problem detfinition

Book 3 Compilers and interpreters; 100ps, FOR....NEXT, RESTORE; debugging; arrays;
bubble sorting; TAB

Book 4 Advanced BASIC; subroutines; string variables: files; complex programming;
examples; glossary

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. The dozens of BASIC "dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

FORTRAN COLORING BOOK £5.40

"’If you have to learn Fortran {and no one actually wants to assimilate
it for the good of the soul) buy this book. Forget the others-this one is
so good it will even help you understand the standard, dense, boring,
unintellible texts.” New Scientist.

A.N.S. COBOL £4.40

The indispensable guide to the world’s No. 1 business language. After
25 hours with this course, one begihner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

GUARANTEE - No risk to you

If you are not completely satisfied your money will be refunded on
return of the books in good condition.

Please send me:

....Digital Computer Logic & Electronics @ £7.00
....Design of Digital Systems @ £11.50

....Algorithm Writer's Guide @ £3.75

_...Computer Programming in BASIC @ £7.50

....BASIC Handbook @ £11.50

_...Fortran Coloring Book @ £5.40

....A.N.S. Cobol @ £4.40

All prices include worldwide surface mailing costs (airmail extra)
IF YOUR ORDER COMES TO OVER £18, DEDUCT £2

Cheques/PQO'’s payable to Cambridge Learning Enterprises or charge
to Access/Barclaycard/Diners Club/etc
ACCOUNTNO . ..o eeee e

Telephone orders from credit card holders accepted on 0480-67446.
Overseas customers {inc Eire) use credit card, or bank draftin sterling
drawn on a London bank, or International Money Order (add £1
handling charge.)

Name

Cambrnidge Learning Enterp‘r.is‘es‘ Unit 11, Rivermill Site, FREEPOST,
St lves, Huntingdon
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— parenthesis.

(Featured Feb ETI)

FA1 Adaptor cassette interface

FX501P+FA1 +Masterpack
FX 502P+FA 1+ Masterpack

48 Function 10+ 2 digit, 10

CALCULATORS

NEW, SHARP Lcd, 61 function, 15 level
- ¥ EL5101 16 Digit. 48 step, 1+5 mem

“-#  EL5100 24 Digit. 80 step, 1+5+ 10 mem

CASIO FX 501/502P PROGRAMMABLE Lcd

FX 501P 10+ 2 digit. 128 step. 11 memories
FX 502P 10+ 2 digit. 256 step, 22 memories

MASTERPACK 150+ programmes on tape with manua! £15:95

-
A CASI10 41 Function Lcd
F
SR e SuperSI
0D SO yelas FX2600 8 digit £18.95
o - FX3200 10 digit £20.95

CASI0 FX 8000 Lcd

.
CASI0 FX 5000 Lcd = 41 function 8 digit stopwatch
with 1ap, mult-timer and alarms,

£46.95

£56.95

£49.95
£69.95
£19.95

£78.95
£98.95

memories €27.95 10+2 digit £29.95
CASIO FX81 Lcd updated FXB0. 37 function, B-digit £12.95
CASIO FX68 Lcd, small 38 function, 8 digit £18.95
CASIO ML71 Musical Watch, calendar alarm, timer. calc £21.95
CASIO MLB31 Musical Calculator with 11 notes £12.95
NATIONAL NS108 42 Function 10 digit Special price £17.95
TEXAS PROGRAMMABLES
#T) 58 172 tuncuon 480 step. 60 memories £66.95
*T1 68C above plus constant programme and memory retention £83.95
*T1 59 177 function card programmable 960 step, 100 mem £172.95
PC 100C Printer cradie for Ti 58/58C/59 £156.95
T158C + PCIOOC £235.95
7159 + PC100C £321.95
Programme Libraries Maths /Stats / Electrical / Business each £23.95
TEXAS Scientific TI125 or TI 35 Led £19.95
*includes Adaptor / Charger
Electronic Learning Aids
TEXAS Littte Professor £12.95
TEXAS Dataman £€17.95
TEXAS Speak and Spell (back in stock} £42.95

#ik PRICES INCLUDE POST, PACKING AND 15% VAT #aw
Full range of CASIO. TEXAS and SHARP AVAILABLE

CALCULATOR SALES & SERVICE, ARROW WORKS, ARROW ROAD r
REDDITCH B98 BNN. Tel. REDDITCH (0527) 43169

Callers by appointment only please

High Quality Electronic Musical In-
struments under the personal supervi-
sion of Specialist Designer A, J.
BOOTHMAN.

JOANNA 72 & 88 PIANOS
Six and 7% Octave Electronic Pianos with
unique Touch Sensitive Action as used in
the P. E JOANNA which electronically
simulates pano key inertia a feature
not available in any other design. Build
this widely acclaimed professional instru-
ruent. for either Domesuc or Stage use
from our top quality Component kits

SiXx ocTAvES-£195
7% OCTAVES —£220

P.E. STRING ENSEMBLE
The versatite String Synthesizer with a
fantastic sound at an economic price Split
Keyboard facitity with a range of impress-
ve voices

COMPONENTKIT— £164

Back up TELEPHONE advice is avail-
able from the designer to supplement
the clear instructions included with
the above Kits.

P.A.’s — SPEAKERS -—
CABINETS

Units can be supplied to add to the
Component Kits including Domestuc or
Stage Cabinets and portable tubular legs

NEW —
ELECTRONIC ROTOR
Two-speed organ rotor simulator plus a
three-phase chorus generator on a single
PC8 (8''x5""). Kit includes all components
1C sockets throughout — mains opera-
tion and stereo headphone driver PC8
Easily integrated with existing organ
Component kit £89.00.

KEYBOARDS

We believe that we have located the best
manufacturer of square front Keyboards

as used n our Kits. and can also supply
Keyswitch hardware including the in-

dustry standard soft plated contact
springs

4g NOTE cc £23.80

73 NoTE F.F £37.00

88 NOTE A-c £45.00

All Keyboards are easily cut to provide
your required length and compass. Quan
ity enquiries welcome

BUILDING SERVICE

We are specialists in Electionic Piano
Manufacture and can build your Piano for
you — see lists

INFORMATION

Please send S A.E quoting items of
nterest Telephone BARCLAYCARD
orders can be accepted, all prices include
V.AT  carriage & Insurance

VISITS
Are welcome by appointment. otherwise
Mal Order Only

EXPORT Q
Enguires welcome n Austratia please

contact JAYCAR (Sydney)

'CLEF PRODUCTS (ELECTRONICS) LIMITED 7

16 Mayfield Road, Bramhall, Cheshire SK7 1JU. 061 439 3297

ET1 JUNE 1980

thandar
High Quality,
Low Cost!

SC110 Single-Trace Portable Oscilloscope.

10 MHz band width;
10 mV/div sensitivity.
£138.00

+ £20.85 VAT

<

DM 350
3% Digit
Multimeter.
34 ranges;
0.1% basic
accuracy.
£72.50 +£10.88 VAT
{Not iflustrated)

'S AR

DM 450
4%: Digit Multimeter
34 ranges; 0.05% basic accuracy.

£99.00 + £14.85 VAT

St N mmnter

oMzZ3s

* v @

”

DM 235 3% Digit Multimeter
21 ranges; 0.5% basic accuracy
£52.50 + £7.88 VAT

PFM 200 Pocket

e
hondac \

\" \

. PDM 35 Pocket J
" Digital /
Multimeter :
16 ranges; 1% / Electronics Ltd,
basic accurac
81 % C:Ei:l.so Y London Road. St.lves,

+£5.18 VAT Huntingdon, Cambs.,
PE17 4HJ
Ptease send me further technical

thandar”

SINCLAIR ELECTRONICS LTD
London Road, St. lves, I

Huntingdon,

Cambs. PE17 4HJ.

Tel: St. Ives (0480) 64646.
Telex: 32250

Sinclair Electronics Ltd. reserve
the right to alter prices and
specifications on Thandar
equipment without prior notice

Frequency Meter.

20 Hz-200 MHz

10mV sensitivity
f£a9.80 ' ° ‘ol )

+ £7.47 VAT

i

Sinclair

details of the Sinclair range of
Electronic Instruments, together with
price listand stockist list.
lam particularly interested in

SC DM DM DM PFM PDM
110 450 350 2356 200

DDDDDD

Name

Address

ETI3



EX-STOCK ONLY FROM US

BELT DRIVEN
J.V.C. TURNTABLE

WITH STEREO MAGNETIC
FREE CARTRIDGE

LIST PRICE OVER £50

J.V.C. Turntable supplied complete

with Audio Technica AT10 stereo

magnetic cartridge

'S’ shaped tone arm.

Belt driven. Modern design

Full size 12"’ platter

Precision calibrated counter

balance weight (0-3 grms).

* Anti-skate (bias) device. Nylon
thread weight

* Cut-out template supplied

Size ~ 12%''x15%"’ (approx.)

* % % %

STEREO

Limited stocks

GEG quairy

Superb Value
10+ 10 watt AMPLIFIER Don't delay
WITH AM/FM STEREO TUNER order one today

IDEAL FOR THE HOME

A cancelled export order
brings you this offer
from the world-
famous firm of G.E.C.

AM/FM Stereo Tuner Amplifier

Ready buill. compriskng of a tuner/pre-amp, board, and
separate pawer supply/power amp. board.

Note: Interconnection wiring diagram suppliad.
Rotary Controls: Tuning. an/olf volume, balance.
Frebie. bass. Sterao Baacon Indicator.

Push-button Controls: Mono, Tape. Disc. AF.C.
F.M. (VHF]. LW, MW. SW.

I !’

/ ’ / / | |

ON/OFF BALANCE, TREBLE, BASS. MONO TAPE Phono AFC FM LYW MW SW Tuning.
Volume

Power Output: 7 watts RMS per channel. at beiter
than 2% TH into 8 ohms. 10 walls speech and music.
Frequency Response: B0Hz-20KHz wilhin = 3dB.
Tape Sensitivity: Ouiput — typicalty 150 mv. Inpul —
300 mv for rated outpul.

Fully Guaranteed Ex-Stock

Disc Sensitivity: 100 mv [ceramic cartridge)
Radio: FM (VHF] B7.5MHz-108MHz.

Long Wave 145KHz-265KHz.

Medium Wave 520KHz-1620KHz.

Shortl Wave 5.8KHz-16MHz.

Size: Tuner — 2%in. x 15in. x 7'%in. Approx. Power
Amp — 2in. T'in. x 4%in. Approx.

ONLY

SUITABLE  PAIR  £19.95 s £19.95
SPEAKERS 10 WATTS N f2sof + VAT £ 99

VAT CARRIAGE £2 50

CAR STEREO CASSETTE MECHANISM made for MOTOROLA
onuy £7.50

LIMITED UL * Front loading 12 volt transistorised * LiAmited stocks
STOCKS £25 _99 * Speed & Voltage control * Size ;ggTVégp
PLUS VAT £3.89 Post £2 50
Y HNENRYS
R : EN y BRINGS
Phone (01) 723 1008/9 £1 ygy _ OUR 100-PAGE CATALOGUE
404 Edgware Road, London, W2, England

Another projects book in the ““110" series

110 IC timer projects for the home constructor

Jules H. Gilder

Covers in detail the basic operation of the 555 timer |1C that will enable you to design your
own circuits using this device

Divided into three sections describing the basic modes of operation as a monostable device,
astable device and logic element

Descriptions of applications include timer-based instruments, automotive applications, alarm
and control circuits, and power supply and converter applications

1980

126 pages £3.95

If you are not familiar with previous books in this series for the home constructor, write to the publishers for a free colour
brochure of all their hobbyist books

Newnes Technical Books

JL \J Borough Green, Sevenoaks, Kent TN15 8PH

72

ET1 JUNE 1980




PROJECT

This concluding partof our IR60 remote
control project covers construction of

the transmitter and setting up
the system.

e —

single-sided board being used to hold most of the elec-

tronic components and a double-sided board being used
to hold the matrix of 16 keypad switches. The double-sided
board is best tackled first.

The double-sided PCB has 16 pin-through connections,
which are used to connect the tracks on different sides of the
board and to make external connections. Start construction
by fitting Veropins through these 16 positions, remembering
to solder the pins on both sides of the board where appro-
priate. Next, solder diodes D1 to D4 into position on the PCB
and then solder the bodies of the 16 keypad switches into
place: the switch caps and bezels can now be snapped on to
the switch bodies.

The completed keypad assembly can be mounted to the
front panel of the transmitter case (see Buylines) via four
12mm x 6BA-tapped stand-off pillars, after first providing a
suitable cut out in the front panel. Use % inch 6BA screws to
fix the four pillars to the PCB, then pass the keypad through

T he transmitter circuit is constructed on two PCBs, a

ETHJUNE 1980

the cutout so that the switch tops protrude slightly and
finally epoxy the four pillars to the back of the front panel.

The singlesided PCB can be built next. First, insert ali
Veropins and the single wire link. Next, fit the resistors, IC
socket, semiconductors, capacitors and L1. Note that C1 is a
PCB-mounting capacitor with its legs bent at right angles so
that it lies flush on the PCB. The completed board can be
fitted in the case with stickypads.

The two infra-red transmitter diodes can be fitted next.
They are mounted through the back of the case, approxi-
mately 32 mms apart. Take special care to fit these diodes in
the correct polarity.

The final stage of construction is the inerwiring of the two
boards and the LEDs, etc. Take special care here, particu larly
when wiring the switch board to the main circuit. The battery
is wired directly to the transmitter circuitry and can be fitted
into the case with stickypads.

When construction is complete, activate each of the 16
keypad switches in turn and check in each case that the front-

73
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R10 R11
220k

680p R12

Fig.1. Circuit diagram of the IR60 transmitter unit.

HOW IT WORKS

The heart of the transmitter is §C1, a highly sophisticated P—
MOS LS} chip. This chip receives input ‘instructions’ via an
8-row {pins 9 to 16) by 4-column (pins 2 to 5) matrix that can
be activated via contact ‘key’ switches. The circuit is ‘clocked’
at about 60 kHz via the R9-L1-C2-C3 oscillator when the IC is
active.

When the transmitter is in the quiescent state the IC is dis-
connected from the battery via turn-on transistor Q3 and the
complete circuit {inctuding the clock oscillator) is de-energised.
Under this condition the entire circuit draws a total leakage
current of only a few microamps from the supply battery.
When any of the key switches are actuated, negative potential
is applied to one of the ‘row’ pins via one of the R4 to R7
resistors and pin 7 goes high and turns Q3 on, thus energising
the IC and its clock oscillator.

Whenever the IC is energised via a key-switch operation a
keyboard scanner comes into operation, detects the ‘code’ of
the actuated key and converts this information into a clock-
related serial output code that appears on pin 8. This serial
code signal is fed to the infra-red transmitter LEDs via Q2 and
Q1.

The transmitter serial code is rather unusual. It consists of
a start bit, followed by six information bits, which are read out
in biphase code at half the clock frequency. ‘Biphase’ in this
case means that a ‘bit’ prior to a clock reference point is read
as a ‘0’ and a ‘bit’ after a clock reference point is read as a ‘1".
The seven-bit serial code signal has a total ‘frame’ time of about
11 mS and is repeated at a time-base rate of about 130 mS
throughout the duration of a key press. When the instruction
key is released a single seven-bit ‘end of signal’ code frame is
transmitted and the transmitter is then automatically deactivated
again via Q3.

The serial output code from pin 8 is amplified by Q2 and is
used to pulse constant-current generator Q1 on and off via R2
and LED 1. Q1 feeds ‘on’ pulses of several hundred milliamps to
the two series-connected infra-red transmitter LEDs, this high
current being supplied via storage capacitor C1. Although the
PEAK IR LED currents are very high (thus ensuring a good
operating range), the MEAN IR LED currents (averaged over
one time-base period) amount to only 5 mA or so.

Considering that the transmitter will normally only be
required to operate for about half a second per instruction, it
can be seen that roughty 100,000 instructions can be transmitted
from a single PP3 can be expected to transmit 250 instructions
per day for roughly a year. Clever?

: T Ba e ©
VIV
Y
) : : ,, ; Loz councrions

: < RADIATING
« ) ARea

panel LED illuminates, indicating that a code signal is being
transmitted. If the LED does not illuminate, re-check the
circuit wiring.

Setting Up The IR60 System

When construction is complete, set the adjustable core of
L1 in the transmitter and in the receiver to mid-position, place
the transmitter a metre or so from the receiver and alter-
natively operate transmitter buttons 1 and 2. With luck,
receiver relay RLA will switch alternately on and off, indi-
cating that the system is functioning correctly. If this action is
not obtained, try twiddling the core of L1 in the receiver. If
you still have no luck, use a ‘scope to see if a coded signal is
reaching the output of Q1 in the receiver: if not, recheck the
transmitter circuitry and the polarity of IRDT in the receiver.

Once you've got the system working, adjust L1’s core in
the receiver to find the extreme positions at which control is
lost, then reset the core to half way between these two posi-
tions. You can then adjust RV1 in the receiver to obtain
maximum possible range consistent with reliable operation:
our prototype system gives a range of about 15 metres.

Finally, you can use a ‘scope or voltmeter to monitor the
individual outputs of the receiver while you check that they
can be controlled via the transmitter buttons in accordance
with the information given in Tables 1 and 2 last month. Your
system is now complete and ready for use.

BUYLINES

The case for this project was chosen from the BIM Console range
suppli)ed by Boss Industrial Mouldings Ltd. (order code BIM6005
Black}.

A full kit of parts including the Mec switches {order SRM
plus switch cap colour) can be obtained from Watford Elec-
tronics.

Ambit International are suppliers for L1, order as 87BN,
22 mH.

The SAB3210 transmitter IC is available from Electrovalue
and Watford.

74

ETI JUNE 1980



PROJECT: IR60

SW5

eqg. INDICATES COLOUR OF SWITCH CAP

® =PIN THROUGH

PARTS LIST

Sw7{d)

LED 2
CATHODE
ov

{L)OLMS mssis

(0)IMS ———emid B8

(€)za
La+

(£)8MS meemst
(9))y Q =

(Q)BM S it
(Z)LLMS s

(8)9LMS

Fig.2. (left) Component overlay for the control board.

Fig.3. (above) Component overlay for the second board.

Fig.4. (below) The mounting positions of the controls on the double
sided control board.

Resistors
R1
R2
R3
R4,5,6,7
RS

R9
R10,11,12

Capacitors
C1
Cc23

Semiconductors

01,234

Miscellaneous

1R2
47R
12k
39k
22k
47k
220k

1000u 16V electrolytic
680p polystyrene

SAB3210

BF X88

BC182L

LD271

0.125" dia. red LED
1N4148

SW1-16 momentary switches (see Buylines), PP3 battery,
case (see Buylines), L1 22 mH variable, Mec switch cap colour:
green(2), red(5), orange(2), blue(4), yellow(2).
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OLIVETTI PRINTER & KEYBOARD type Te 300 709 DIL 14 PIN ' B

with PUNCH & READER. Upper case ASCII with V24 Interface. 240 | OPERATIONAL AMPLIFIERS Convertihis untie®
volt operation. at 8p each SUPER BATTERY

£1 25 each 100 off 25% discount CHARGER

Attractive green ministry quality case with
MINIATURE KEYBOARD &
INFRA RED IMAGE Push contacts, marked 0-8 and A'F and 3 | dum poer seriches - mah poered reers
CONVERTER type 9606 (CV 144) optional function keys.  £1.75 each tors to control current — good quality centre
" . ted A Meter — f t
1%x2"" diameter. Requires single low current 3KV to 6KV supply BLUE THERMAL PAPER :;?r:rn:ls orTfeomeernel wsl"l:;:% ga:lt;r;gu:eud

lnd|v|dually boxed. With data 4301 roll, 8'%:" wide for connecting leads

£12.50 each P&P 75p Infra Red Lamps also advertised £2 perroll. P&P £1.75. aLLTHIS For £3.50. pap 2
STEPPING STEPPING STEPPING MOTORS | STEPPING MOTORS

- North American Philips. 5 volt § 6/12 position with additional where the

MOTO RS MOTORS 33 amp operation 2 wire. PPS rotor i$ coils nglce can be used as a tacho

200 steps — 20-0z/in. torque. | 200 steps. 20-0z/in. torque. | 6200 revs per min. 0-250 used. | oudr}#5o s i seyally work on 8

12/24 voltinput, 4 wire. 120 volt operation, 3 wire Tested £1.50 each P&P 75p or 5 for £5 p&p
£1.50

£12 each P&P £1.50 £4 each P&P £1.50 £16 each P&P £1.50
EX-MINISTRY SMALL COMPACY POLARAD SPECTRUM MUST CLEAR

Large quantty of Photomultipliers — all with
WIDE RANGE VOLTMETER SOLID STATE 4K STATIC RAM ANALYSER information British approx 2" window £2
AC Range 1mV to 500V Full Scale 10HZ- type 9140 5" Display These are supplied with STU 2 ea. British approx 5'' window £3.50 ea.
100KHZ. DC Range 4V to 400V Full Scale. £4 each. 8 for £24 plug-in. 1to 4. 5GHZ Amercan approx 2'' window £4 ea. Special
ONLY £20 ea. P&P £2.50 0 £125 each American version by RCA £6 ea P&P all
photomulupliers £1 50 ea

BC172

BZY884V7 e o TRANSISTOR INVERTER KEYBOARD PAD
B7Y8B 13V 2N5449 115V AC, 1.7Amp Input. Switching is at Size 3 x 2% x 2’* high with 12 Alma Reed
mgggg ZNT3053 20KHZ. Output windings from Pot Core Switches. Blue keys marked in green 0-8
8ZX79C12 Eg.lgo Can be rewound to suit own purpose or.unit and a star with one blank

8C2128 can be broken for host of components
SN76550 Circuit supplied £4 each rar 1

e 7481 £1.25 each rare2 o5 for £15 rere2

REGULATORS — att at 45p each. MC7805: 7812. 7815, 7912, 7915,

16 pin DIL Socket 10p. 14 pin DIL Socket 8p EX-MINISTRY NOT us

LEO type TIL 209 Red with holder 10p each
SLOTIED OPTO SWITCH suppiied with data — normaty over £2 OUR PRICE 76p sach OSCILLOSCOPES
ROCKER SWITCHES 2 pole c/0 — 15 cach ype CT316 ROSS 7 x 50

Spring Action TERMINALS — normally over 30p ea. OUR PRICE 35p each €
TOROIDAL TRANSFORMER O-115V-230V Input 13,5V — O — 13,5V rated 8VA output £1.70 each P&P 75p Singte Beam. DC-6MHZ. Size 8"2x11x20 MONOCULARS

Sub-min TRANSFORMER 0-120-240V Input. 12V-0-12V rated 4VA Quiput 75p each P&P 50p

Sieard Whie 125, Standard Yellow 15p. Small White 8p ony £37.50 each. Hence £27.50 each

TANTALUM BEAD
We still have a large quantity of CAPACITORS. 4 7uf

. . SO SIMPLE — SO SAFE
TEST GEAR, OSCILLOSCOPES, | We still have a Compre g?fgo.‘o oft £1: 100 off 3 ek butron CiRCUIT | AMP METER 2V dia

hensive list of Scaled 0-60. Basic 75MV
SIGNAL GENEBATORS ETC, MANUALS — phone or ITéé/;fkenga;;o;:zh"O pin g“f;‘:‘lf‘zss"&‘_’g compact | £SD.Complete with exter-
and they are priced to move. send for your require- | smact TRANS. | 10AMP State which one | ™2 SOﬁ&r:pUSg%m. E2S0
ments FORMER. 240V Input when ordering 75p each. oach.
Callers welcome or write or Better Still PHONE for details Output 2 windings 12V &
24V 1 amp. £2 each.

Miniature MOTORS 12V with geared wheel (8 teeth 3. 16" dia) 240V input Bac. 12V 0 92A Size 2% x 2 X 2" Good quality
DIODES Size 1'% x s dia New 30p ea. g;b?i::ul:&lzyw)OMA Size B0 x 40 x 42 50

MOTOR 1 i 1l " e a¢ ize L Zmm each.
All new full spec. devices. e Nefv"i',)i:‘" IR 65t GEEE] EpEEET Bee 240V input. Soc. 12:0-12V SOMA Size 53 x 45 x d0mm’ €1
IN3063: IN4148; 1S44, BAX13 LEDEX ROTARY SOLENOIDS. 115V DC No switch assembly o2 2N

100 off £1.50 — 1,000 off £10 15p ea. 1156V input. Soc. 5V 250MA Size 1 11/6 x 1.5 X 1%4'* 2 for
. . DIAMOND H CONTROLS ROTARY SWITCH. Single pc SO0p.

10-wey Primted Curcuit Mount. New 10p ea SEMICONDUCTORS

DELAY LINE. 50 nanosecs 3 connections ground-in-out Size 2 1N4005 — Bp; 1N4003 — 3p.

VARIACS EX-Equipment Good condiion 8 Amps b 16 x 16" New 25p ea. At 5p sach

20 AMPS - PULSE TRANSFORMER. Sub min S 5 x 138C147, 8C1488, BC157 BC158 BC237, BF197. 0AS0
Some 3 phase available Please enquire Secondary centre tapped New 20p ea. 0AB1, BA154, BA243

MOTOR by Inland Motor Corp DC High Torque. Reversible At 25p each

CRYSTALS Usable torque a1 5V Max voltage 24V £2.50 ea. P&P £2 TIP31 TIP41A, 2NGEQ6. AF130. 2TX341

19,2KHZ FLAT METAL CASE — 50p each: REMO TV TYPE MULTIPLIER. Two high voliage outputs and BY127 10p. BF 181 20p; BD239 489p; BD24) 40p; MA343AT

10 MHZ B7G 50p each. focus £1 each. A49p; BD228 50p; 80233 & BD234 Comp Parr 25W — 80p per

DON'T TAKE CHANCES. Use the proper EHT CABLE 10p per pr. ot 50p each.
D A0 metre or £7.50 per 100 metre /drum. P&P ' REGULATOR TBABE25 B to 20V in — 5V out 180MA TD5 Con
Transistonsed hend-held i N p— MOTOR by Eastern Air Devices |nr_\mv reversible with toothed 35p each BF266C 20p.
o e el 0 2 BICRLDIE D haft (10 teeth ™' dia) Size 2% X 2%" dia 75p P&P £1 TV AMPLIFIER TBA 120 20p each.
(RSAER EXEIche) e ST PHOTOGRAPHIC LAMPS. Pear! 230V 500 watt Screw ca o
£20 each. P&P £2 75p ea. Box of 12 £5.50. P&P £ 1 50 Integrated Circuits
DECOUPLING CAPACITORS 74H74
TRANSFORMERS — Standard Mains input 005mid 10V 0 01mid O 1mld 50V 0.047mtd 250V Allvaiues 74H51 SN15
S e 100 tor £1.E H T Capacitor 600pt 8KV 20p each. 10-way MULTI 74538
6KV 0 125A £15 oa. COLOUR RIBBON CABLE New 40p per metre 10 metres for £3 74502 17
3440V 0 66A with matching 40H Choke £30 the pair GEC UHF 4-button tuner £1.50 each 5 6 74154 744
3KV 50MA £8 ea. 4 Volts 250 Amps £10 ea. CENTAUR 115V FANS 2% x 4 x 1" £4,50 ea. 5 74C02 74C86
18KV 30MA £60. EX-USED equipment. tested. 60p each. 74121 74C04 74C161  24p
22 5KV 110MA £60 ea. 5KV 300MA £15. POTTER & BRUMFIELD TIMER RELAY. 115V AC Heavy 74122 74C74
60KV 0.0273 £150. 12KV 30MA £20. duty 75.:,ole c] ;wuh 2 second delay Charge R & C for different 74C00
. ming 50p eac

T SR O IR T SPEAKERS 272" 50 onm 0 2W New 40p each. MOTOROLA DUAL in Line 6 pin Opio Coupler 30p each. Gold
425V SOHZ 2 Wire input Quspus 86KV 2.55KVA. Could be gg:nTnAD!FsOc“HSARGE apa /u_“,‘,vc' AV £6 gach :&P £2 2!;;;:6&3“:!;, egnrt\:g%each‘

54 i . NTAC . Heavy Du C f make £3 eac 2708 £5.50 each.
O GECUHF VHF B-bution tuner £2 each. TELEPHONES 706 style black or arey £5.50 each. 746 s
S0HZ Output 115V 1 8KVA BRAND NEW These are very DIGITAL 24-HOUR CLOCK with buili-in alarm as used in Br: black or grey £7:50 each.Qider style biack £2.50 each. P&P
conservatvely rated £20 aa. gual clocks Silent ng uminated 50 per lelephone
CAPACITORS 6 >1." ONLY €3.75 each. >neywetl humidity controllers 50p each
6.6 mid 10KV £4 oa. 2mid 5KV £4 aa. szm PHOTO MULTIPLIER n siamicss stec THYRISTOR TIMER. State 1 Justeble {reset
Smid 2 5KV £4 83, 05 mid 5KV £4 sa. dow and burit in resistor network £2 each. P&P £1 plastic relay case Siandard 7-pin base Seres delay S0p each
CARRIAGE on these units will be charged a1 cost suvsn CONTROL 500W. Log Single rack Cor MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3-way

ength 37" 25p each 10p esch.

NCO 250V 18A THERMOSTATS with Contr DIGITAL to ANALOGUE CONVERTER. 8 bit will Iit standard
INFRA nm ounm’z LAMPS. 230V 620 Watts Size 13 atbrated 50-200 degree C £2.50 each TTIsocket With data £2.50 each.

dia £1.5 SOLID STATE UHF TUNERS. 3¢ £1 each VARIACS. 2 amp Standard 240 Volts £10 sach. P&P £
BRIDGE nzcnnzn 2 Amp S0p BRAND REX biue wire wraps 30 ELECTROSTATIC VOLTMETERS. 7 5KV EBeach. P&P £1 50
PHOTODIODE DETECTOR 4'° ﬂy \5208 25p ea. Sin SOLID RUBBER RINGS < Other ranges available Please enquire
AMPHENOL 17-way chassis mount edge connecicr appy 4 for £1 TR;MME S. & Spt AN
spacing. 15p TRANSFORMERS 8t 6p each.
TFC Siandard MAINS LEAD. Moulded (3 vertical fiat pins centre AUYO 240Vioput 115V 1 Ampouipui £1.26 each. P&P £ CROWN replace:  for IBM GOLFBALL TYPEWRITER
offset) 60p en. 40V input. Soc BV 2 X 115Voh 50HZ m ££4.50 ea. PEP
FANS. 115V 13 Watls Size 3% X 3% X 17" BRAND NEW anatity £1.60 ea. P&P {1 SMITHS ed transistorised BLE WARNING
£4.50 ea. Secondhand £2.50 ea. DEVICES 4V rom TTL 65p aach.

MINIMUM ORDER £3 VALUE OF GOODS MINIMUM P&P £1 — where P&P not stated please use own discretion — excess refunded CARRIAGE ALL UNITS

£5 P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

ECEHILTMEAD | [

NORWOOD ROAD, READING TELEPHONE NO. READING 669656

(2nd turning left past Reading Technical College in King's Road then first night — look on right for door with ~'Spoked Wheel )
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Features:

TIME DISPLAY
DAY/DATE!MONTH DISPLAY
8-CIGIT CALCULATORWI™H %
FULL ALARM FACILITY
STAINLESS STEEL BRACELET
EASY BATTERY CHANGE
(AVERAGE LIFE : 2YRS)

Don’t count on this
ever appearing cheaper anvwhere else. \Ve don‘t think t will someha~v Yet agin ETI b-i1gs you the best of modern
technoloyy at ridiculous p-ices. Fcllowing up our ext-emely successful offer 01 Se'ko's first calculator watch last year
we thought that since they'd improved the timepiece, w2’d improve te offer!

The watch & no larger than a -ormal un-calca etor un-alarm job but boasts enaugh facilities to meke Big Ben
j2alous! Aand with the price as small as she watch we dcr 't see how ycu can live without one!

To ETI Zalculator Watch Offer, Modmizg: Sales Ciffice,
145 Tharing Cross 3oad, London V/C2H CEE.

| enclose ch2que/POno= .. ....... to value
Seil.o Alarm-Calculators.




>

Practical Electronics March issue.

simulated fasma.

Complete with instructions.

———
A ~—

The pack contains all the electronic components to build the
radio, you supply only the wire and solder as featured in the

The P.E. Traveller features pre-set tuning with five push
button options, black illuminated tuning scale, with matching
rotary contro! knobs, one, combining on/off volume and
tone-control, the other for manual tuning, each set on wood

The P.E. Traveller has a 6 watts output, negative ground and
incorporates an integrated circuit output stage, a Mullard IF
module LP1181 ceramic filter type, pre-aligned and
assembled and a Bird pre-aligned push button tuning unit.
The P.E. Traveller fits easily in or under dashboards.

[TVl

CONSTRUCTORS PACK 7

ALL THE PARTS T0 BUILD THE
PRACTIGAL ELEGTRONICS TRAVELLER

CONSTRUCTORS PACK 7A
Suitable stainless steel fully
retractable locking aerial and
speaker (approx6"x4"}is
available as a kitcomplete.
£1.95 Per Pack,
Pack 7A may only be purchased
at the same time as Pack 7
NOTE: Constructor’'s pack 7A
sold complete with radio kit
£15.20 including p&p.

323 EDGWARE ROAD, LONDON W2. For Personal Shoppers Only.
21EHIGH STREET, ACTON W3 6NG.

p&p£1.00

Mon-Sat
9.30am-5.30pm

Mail Order Only. No Callers. Closed Thursday

NEW
12412

AMPLIFIER KIT

An opportunity to build your own 12 watts per channe! stereo amplifier
with up-to-the-minute features. To complete you just supply screws,
connecting wire and solder. Features include din input sockets for

ceramic cartridge, mi tape or tuner. Outpuls—tape. speakers and
headphones. By the press of a button it franstorms into a 24 watt mono
disco amplifier with twin deck mixing. The kit incorporates a Mullard
LP1183 pre-amp modufe, plus 2 power ampldier assembly kits. Also
teatured 4 slider level controls, rofary bass and treble controls and 6 push
button switches. Silver tinish fascia panel with matching knobs. Easy to
assemble teak simulate cabine! and ready made metal work For further
information mstructions are availabte price 50p. Free
Size 8%" x 8% x 4" approx. with kit
NOTE for use with 4 to 8 chms speakers.  p&p £2.55

TWO WAY SPEAKER KIT To suit above amp. Comprising 2.
8" approx Phillips base unit. and 2. 3%2" approx tweeters with
2 crossover capacitors £4.95 p&p £1.65.

Available only to first time purchasers of the 12 + 12 kit.

£I3 gm F{zngcn( SEEOUR PRIGES

50WATTMONQ_ .
DISCO AMP

£30.60:

p&p £3.20

Size approx 13%" x 5% x 6%
50 watts rms. 100 watts peak output. Big features include two disc 1nputs,
both for ceramic cartridges. tape mput and microphone input. Level mixing
tontrols fitted with infegral push-pull switches. Independent bass and treble

| BUILT AND READY TO PLAY
e

controls and master voiume.

ACCESSORIES ARE ON(Y
AVAILABLE TO THOSE
CUSTOMERS WHENBUYING
OUR BARGAIN PACKS

Mullard
AUDIOMODULES IN
BARGAIN PACKS j -'h“
CURRENT :
I:ATALDGUE

PRICE
ATOVER

£

2.'..—"'

-

PACK | 2xLP1173 10w RMS output power audic amp modules.
+ 1 LP1182/2 Sterea pre amp for ceramic and auxiliary input

OUR PRICE £5 00
.

I p&p £1.10
P A
PACK 2 2 xLP1173 10w RMS output power audic amp modules
+ 11P1184/2 Sterea pre amp for magnetic. ceramine and auxifiary

2 o illus. our price £7,65 p&p £1.15
———

ACCESSORIES Suitable mains power supply parts. consisting of
mains transtormer, bridge rectitier. smoothing capacitor and set of rotary

stereq controls for reble. bass.
f 3_00 plus p&p £1.60

volume and balance
Two Way Speaker Kit Comprsing of two 8 x 5" apprax. 4 ghm
bass and two 34" 15 ohm mid-range tweefer with two cross-over capacitars

Per stereq pair £4 05

£76.00 &%
100 WATT MONO -t
DISCO AMP Brushed aluminivm

tascia and rotary controls. Size approx. 14" x 4" x 104"
Five vertical slide controls, master volume, tape level, mic lavel. deck level
PLUS INTER OECK FADER for pertect graduated change from record deck No. 1 to
No. 2. or vice versa. Pre tade level control {PFL) lets YOU hear next disc betore

lading it in. VU meter monitors output level. Output 100 watts RMS 200 warts peak

&|EM| SPEAKER BARGAINZ

Sterea pair 350 kit. System consists of
13" x 8" approx, wooler with (olled
surround, 3% Goodman tweeter
crossover, components and crcuit
diagram. Frequency iesponse 20 Hz

10 20 KHz Power handling 15 watts RMS.

20 watts max I
| ’ |

8 ohm impedance
£18.25

Per stereo pair

p&p £4.20
Belt drive chassis turntable

unit semi-automatic, cueing device

Shure M75 6 Magnetic Cartridge

£1.95
Manual single play

1o suit
Bs record dech with auto

return and cueing feves. fred with stereo
ceramic cartndge 2 speeds with 45rpm
spindle adapios ideally suited o1 home

£25.50

p&p £3.00

30 + 30 WATT STEREO AMPLIFIER

Viscount IV unit in teak simulate cabinet Silver fimsh rotary controls and
pushbuttons with matching fascia, red mains indicator and ster [ack socket
Functions swich for mic magnetic and crystal pickups. tape tuner and auxilary
Rear panel features fuse holder. OIN speaker and input socket 30 + 30 wans

RMS 60 + 60 watts peak tor use with 4 to B chm speakers
Size 144" 13" x 10" approx

o3 90]

plus p&p £1.70

323 EDGWARE ROAD, LONDON W2
21 EHIGH STREET, ACTON W3 6NG

ACTON : Mail Order only, No callers
ALL PRICES INCLUDE VAT AT 15%
All items subject to availability. Price correct st
27.3.80 and subject to change without notice.
All enguires Stamped Addressed Envelope.
NOTE: Persons under 16 years not served without parent's authorisation.

of B30 use £ 1 2 25 G pkp

OUR PRICE - 275

PHILLIPS RECORD PLAYER DECK GCO037

HiFi record player deck, belt drive complete with GP401 magnetic

cartridge—LIMITED STOCK.
UNBEATABLE OFFER AT £27-50 complete
o

BUYER COLLECT ONLY.

BARGAIN OFFER

Ariston pick-up arm
manufactured in Japan.
Complete with headshell.

b
i

PRICE pé 0

Listed price over £30.00.

Parsonal Shoppers EOGWARE ROAD LONOON W2 Tel: 01-723 8432. 9.30am-5.30pm. Closed all day Thursday  ACTON: Mail Drder only. No callers GOODS DESPATCHED TO MAIMLAND AND K. (RELAND DALY
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NEWS

RAVEN ON

Dave Raven takes the lid off his domestic computer scene and sounds alarm bells

for the British computer scene.

that they had developed high speed emitter-coupled

logic circuits that will permit construction of a super
computer capable of 20 million operations per second. This is
equivalent to ten times faster than any device they have pro-
duced to date. It was also announced that they would be
exporting computers in the future.

Since this piece of breathtaking information must, by
now, have brought you to the edge of your chair | will con-
centrate the mind further. The significance of China’s decla-
ration to enter the international computer market would be
lessened if viewed in complete isolation and certainly does not
pose any immediate threat to the western computer manu-
facturers. When, however, it is considered along with that of
other emerging nations like Brazil, India and South Africa,
who are all eager to develop independent computer industries,
it serves to illustrate how different the international computer
market will look at the end of the 1980’s.

The USA, Europe, Japan, USSR and China will all be
aiming to produce computer equipment for their ‘in-house’

requirements and also capture export markets.
’ The potential military role of computers is of major
significance. However, other sectors of high technology such
as telecommunications, aircraft, satellites and nuclear industry
are all critical to the maintenance of an industrially based
military complex.

T owards the close of 1979 it was announced in China

Backing Britain

The ability of Britain to maintain our industries in all the
above technological areas is vital if we wish to remain indepen-
dent and it would surely be crazy if we were to waste the years
of experience built up in this country in high technology only
to import computers made in Brazil or China. Japanese com-
puter manufacturers are already embarking on a long term
programme to penetrate the USA computer market. This will
be accomplished in much the same way as the establishment of
cars in the UK; with good service centres and software require-
ments fully catered for.

In Britain, after seeing the end to our industry for manu-
facturing small motorbikes, we are now witnessing a slow take-
over of the (cheap) family saloon market. Consumer electronic
goods is of course well underway with virtually all the UK
manufacturers kifled off. Remaining are a few TV producers
that will be fighting for their lives now that the PAL patents
protection is soon to be lost.

The Video Story

Video Recorders could well reach the sort of sales levels
which have been achieved by Colour TVs during the next ten
years, since everyone with a TV has an application for a
recorder. Guess how many of these quite straightforward
pieces of hardware will be made in Britain, 12 million? 5 mill-
ion? 1,000? How about 1007 Sorry, not ONE. With the excep-
tion of a few home made models built in garden sheds and by
lost souls in university development labs.

ETI JUNE 1980

Watch This §pace

Having debated involving myself in small computers for
the last two years, | have at last purchased a home computer.
The significance of this is that it is intended primarily for
home use and, therefore, had to compete with other domestic
demands on my home budget, as distinct from a business
expense.

The decision to buy a home computer is not to be taken
lightly, even at the knock down price of under £400, since this
must be compared against other competing products which are
just as attractive. My desire to buy a video recorder has not
receded and the demands made by my wife for £400 worth of
{(quite unnecessary) furniture still continue. So what was the
final overriding reason that made me rush out and buy a small
computer?

Like most enthusiasts of electronics | usually desire new
electronic goodies quite early in their evolution and home
computers were to be no exception. All the products | have
bought to-date such as TV games, digital watches, calculators
ctc, have all had clearly defined uses. However, a computer
takes just a little more justifying as the following script shows:

Picture this domestic scene

Freak “‘Darling | have decided finally to buy a home com-
puter’’.

“That will be nice dear”.

“l have come to this decision after many months of
careful thought and feel it will bring a greater under-
standing between man and machine. The involvement
of the human brain with a computer will expand our
memory capacity allowing us to be more creative
thinkers’.

“That will be nice dear”.

“Through the tips of my fingers will be unleashed a
storm of interlectual and statistical power man has
not previously enjoyed. It can be incorporated with
art, music, science, finance and with imagination it
will probably iron my shirts’’.

(looking slightly more interested) ‘“That will be nice
dear”.

(now standing looking out of the window with a
glazed look on his face) “With the right level of soft-
ware and peripherals it could organise many of our
daily needs. A telephone link would enable it to order
the shopping. Cooking, cleaning and remembering
birthdays could all be carried out with the aid of a
little robotics”.

“Darling is everything alright?”’.

(not hearing) “With the right robotic design it could
develop a human form. Feelings of compassion and
warmth could be available to me at the press of a
button. Love and understanding always there to
satisfy my every whim”’.

“But if the computer can be made to do all these
things what will be my place in your life?”.

(now facing wife with manic expression) “And it all
costs less than £400!"” B

Wife
Freak

Wife
Freak

Wife

Freak

Wife
Freak

Wife

Freak
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NEWS: Raven On

The most frequent question asked by the few remaining
people that have not yet bought a computer (sic) is — “What
does one use it for?”. Well, after going around the houses a
few times, | can — with a little arm waving — come up with
quite a convincing answer.

Life will of course continue without small computers.
However, | doubt if small businesses will after a few more
years. The pressures from larger competitors who use all the
latest tools to beef-up their profit margins will force smaller
competitors to follow suit. Don’t ever kid yourselves that
small companies are cheaper to operate. It requires nearly the
same sized operation to print this one magazine as it does to
print half a dozen. Ask the Managing Director of Modmags, if
you don’t believe me. Small computers can be used to speed
the flow of management information required on a daily basis.
They can put off the day when it is necessary to increase the
size of office premises and produce more output without
increasing staff numbers (not a bad objective when one con-
siders that the birth rate is declining in Britain).

Joining The Revolution

Having extolled the virtues of computers and my fears
that Britain may not enjoy the full fruits of their manufacture,
| am rather excited by the future prospects of our own Prestel
system. For once this very British innovation cannot easily be
pinched and sold back to us at a cheaper price since it consists
of a system rather than a single manufactured product.

My grateful thanks to Rediffusion Manager Tim Jaggard
for allowing me to be present at a demonstration of both the
Teletext and Viewdata systems. | must openly confess that
although | am aware that much has already been written about
these new systems, | have previously found it difficult to mus-
ter any interest. Perhaps this is because 1 am more familiar
with Teletext, which interesting and useful as it is, remains an
extention of the more traditional information services.

Clearly consumers in the next few years will demand
Teletext as a standard on their TV sets in the same way that
colour is now required. Viewdata (or Prestel), however, is a
different ball game which links together a domestic telephone
with the television and converts this to a traditional video
display unit as used with a computer. At the press of a button
connection is made through the GPO exchange to indpendent
organisations who contribute information directly from their
own offices.

The Post Office, who provides the Prestel computer and
exchange equipment are not involved in editing or interfering
in any way with the material supplied to the subscriber. The
computer is capable of providing over one million pages of
information which can also be of a highly confidential nature
and only available to subscribers who have access to a certain
code - for example, private company information to members
of staff, bank statements, credit checks on potential customers
for loans. On the direct selling side it is possible for subscribers
to book tickets on planes, ships and trains using their credit
cards. The possibilities for mail order are endless with cus-
tomers buying directly after seeing TV adverts and not even
leaving their front room.

Small Viewdata printers are available producing a hard
copy of what you sce on the screen. This is all British, you
have to remind yourself, and according to the Post Office by
1986 Prestel services would be called on by 95 per cent of
telephone users. One other interesting observation is of the
uses which may be made of the three as yet unused Viewdata
channels. | cannot see the problem in providing software and
memory for use by the consumer — which would rapidly make
redundant all the small home computers. ETI
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Fig.1. Ceefax and Oracle are broadcast in the same way as TV pro-
grammes. Prestel allows independent organisations to put information
in. You receive it by telephone and the information is available on
your telly at the touch of a button or two.

EDITOR

Required by Modmags Ltd., (part of the Argus Press Group),
publishers of E.T.I., Computing Today and Hobby
Electronics.

Due to the continued expansion of our Technical Magazine
Division, a really top Editor is required. We are looking for
a person of high calibre, who is completely conversant with
the Editorial role.

Applicants should already be employed in the field of
Electronics/Video/Hi-Fi and have a detailed understanding
of this market.

If you want a challenging job which allows you the
opportunity to develop in this field, then pleasy apply to :

Jim Connell

Modmags Ltd

145 Charing Cross Road,
London WC2H OEE.
(01-437-1002)

{All applications will be dealt with in the strictest confidence).
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CALCULATORS

*SPECIAL OFFER
TEXAS T159 together with PC100C
(Complete as manufacturer’s specifications)
£285.00 00

TEXAS /HP Accessories available

#TEXAS T159 (Card prog 960.prog steps of 100 mem) £156.50
#TEXAS T158 (Key prog 480 steps of 60 mem) £60.00
#TEXAS PC100C (Printing Unit for T158/159) £140.00
#TEXAS T157 (Key Prog 8 mem. 150 Keystrokes /50 Prog Steps) £25.00 PY |nstant a" Weather starting
A A I RS ' ® Smoother running
LEISURE (GAMES) MODULE ® Continual peak performance
NOW AVAILABLE o Longer battery & plug life
® Improved fuel consumption

#TEXAS TI PROGRAMMER (Hexadecimal Oct £46.50
HTEXAS T151 /1 (10 mem §2 Prog Sreps St Sci) £26.30 @ Improved acceleration/top speed
TEXAS T150 LCD (Sci/Stat. 2 Con Mems) £23.00
TEXAS T125 LCD (Sc:"S\:ts) onems £17.00 ® Extended energy storage

TEXAS T63 (Sci. 32 Prog Steps-Coa Mem + 80 Prog List Applications book) £25.00

Make more of your
Toxas T158/69 Calculator Y ®
MATH /UTILITIES MODULE |
if you write your own programs this library is for you! Most programs in this library
are designed to be used either on their own or as subroutines of your programs |
Applications range from utility programs such as printer formatting and large-scale 0
plotting to advanced mathematical routines
Module inciudes

SPARKRITE X5 is a high performance, top qualty inductive

P . Alpha M o Printer F g- Superplotter. Sorting. Data ) 7! Ll gt
Am;'. Dala ‘Packing. Prime Factors. Hyperbolic Functions. Gamma/ discharge electronic ignition system designed for the electronics
F bers. Normal Distrib Interpol Roots of a D LY. world. It has been tried. tested and proven to be utterly
F h Minimax, Romberg Integration. Differential Equations. Discrete + rs andin llation
Fourier Series. Calculator Stttuu Variable Arithmetic. Module Check. rehablle Assembl}/]onlytakesl Z]I.OU s and f stallatio
#TEXAS T158 with Maths / Utilities £90.00 even less due to the patented ‘clip on’ easy itting
#TEXAS T159 with Maths /Utilities Elgggg The superb technical design of the
ATEXAS T158 with Applied Statistics : Sparkritecircuiteliminates problems of the
#TEXAS T159 with PC100C & Applied Statistic £305.00 ) 2
TEXAS T159 with PC il arshes contact breaker. There is no misfire due to
- contact breaker bounce whichiselimmatec
SPRING SALE : o
#TEXAS T159 Calculator (complete as manufacturer's spec. master module, e!ect(onlcally by a pulse suppression
charger, etc.). PLUS statistics module and extra set of 40 Blank Prog. Cards with circuit which prevents the.unit firing if the
waliet, etc. ONLY £180 points bounce open at high R.P.M
1 Contact breaker burn is eliminated by
Jo— M. Y Tlf’:gg TP‘“‘:" 60 N reducing the current by 95% of the norm
ontinuous program facility on a rogram steps/ mem even when -
. ot £79.50  There s also a unique extended dwell
#TEXAS T158C (complete plus Applied Stats. Module) £99.00 circuit which allows th.e coil a longer
#TEXAS T158C + PC100C £208.00, period of time to store its energy before
= discharging to the plugs The umit includes
*HP33E (8 mem. Pro Sci/Sta) £50.75 i iming h tion
*HP32E (Advanced Sci with Statistics) £40.50 built in static timing ;19'"' systems fun'c )
*HPE7A (K Prog 224 Steps 26 Mem) £188.70 Ilght, and security changeover switch
+HPYTA (Fully prog with Printer) £384.35 Will work all rev counters ;
HP41C {the newest calculator from HP) £173.48 4 o =
CASIO X100 (10 6ig Sci/Sta. Step Watch/ L [22s Fits all 12 v negative-earth vehicles
Ci r0g. teps em . . . . N . g .
CASIO FX502P (Sci. LCD Prog 256 Steps. 22 Mem) £65.00 with coil/distributor ignition up to 8 cylinders.
CASIO Prog Adaptor — permits Progs to be recorded on to siandard cassette recorders for M
replay on Casio FX501P/Ex502P at later stage POA THE KITCOMPRISES EVERYTHING NEEDED
Die pressed case. Ready drilled. aluminium extruded
) LEXICON LANGUAGE TRANSLATOR base and heat sink, coil mounting clips and accessories. All kit
(With 6 Lang. Module — French/ Italian/German / Spanish etc) €128.70 components are guaranteed for a period of 2 years from date of
purchase. Fully ilustrated assembly and installation instructions are
NOW IT'S YOU AGAINST ‘COMPUTERS' included. ) g
CHESS CHALLENGER 7" (7 Levels of game) £76.50 > Roger Clark the WOrld amous ra y river

CHESS CHALLENGER "VOICE" (10 Levels — beginner to Master Plus) The sirongest Prog yet in
this sedies — twice as fast as the other challengers, A microprocessor with 128,000 to 160,000 bits
of read only Mem Over 8000 bits of Random Access Mem. Teaches opening & end game solutions
Plays agamst itseil Solves book problems etc — and 1n addition IT SPEAKS Complete with Deluxe

playboard, hand carved men with magnetised base plus Deluxa carry case POA
SARGONA The most advanced chess game yet with ad on module availability for other games POA

says ‘Sparkrite electronicignitionsystems
are the best you can buy.’

Sparkrite

*FREE — mains Charger included %

LEARNING AIDS

s e ot o e HIGH PERFORMAESS
peiling Games ideal years .
TEXAS SPEAK AND SPELL (for older children 8/ 13 years| £39.95 ELECTRON'C IGNlTION

IDEAL FOR STUDENTS

ALLWITH LCD DISPLAY

TEXAS 7120 (Jun S Con M . " -

TEXAS 1128 (Bon/ Sebt € arm T Electronics Design Associates, Dept. ETI/6
TEXAS T138 (Scr/ Con Mem-Pola Rec Cany Dec Deg conv/ Deg Min Sec) £19.95 .

o e in c19.05 82 Bath Street, Walsall, WS13DE. Phone: (0922) 614791

Name
Address

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT (ADD 15%

Company / Hospital and Government orders accepted by phone

Barclaycard / Visa / Access accepted by phone

TEL. 01-455 9823

r===—= EX—P—OR‘T—ORDE—RS VFLCO-M—ED_ T /T Fhone urorder v Access or Barciaycars 1 enclose chequerPQ’s far
Air Freights i Post Delivery | Inc VAT and PP QUANTITY REQD £
L e X5KIT £1695 S
M 0 U NTAI N D EN E ACTESS OHBARCEAVICARO R Send SAE if brochure only requied

.22 Cowper St., London, EC2
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PROTON ELECTRO

SAME-DAY SERVICE - NOTE NEW ADDRESS
SHARP ELB140 CREDIT CARD CALCULATOR 3mm THICK £13
SHARP EL20B LCD MEMORY CALCULATOR £7.50
BC107 7p BC15B 8p  BC328 14p  BD131 33p  BFYS1 17p
BC108 7p BC159 8p  BC337 15p  BD132 33p  TIP30 38p
BC109 7p BC1B2 7p BC338 14p  BDI35 38p  2N2904 19p
8C147 7p BC212 8p BC557 8p  BD136 38p  2N290519p
BC148 7p BC213 8p  BCY70 12p  BD139 34p  2N2907 19p
BC149 7p  ZTX214 8p  BCY71 12p  BD140 34p  2N3054 49p
BC157 8p BC327 16p  BCY72 12p  BFYS0 17p  2N3055 40p

Wilmslow
Audio

555 LM3900 48p wg‘? ‘Sxigg%lfngjTONggn IN4OD1 4p
741 15p TBAB10 95p ridge P IN4004 / 55p ‘i ’
TL082 60p | MCI310P110p  Led Greenorvellow0.2"12P  Nag07 7 THE firm for s aker
CA3046 58p | M3 458 ;g: o o) Gon 801 :2: N91a  3p pe ers:
INA148  2p 5

SPECIAL OFFER: 741 Metal Can 10 for 120p SEND 50P FOR THE WORLD'’S BEST CATA-
Resistors 0 5W 51, Carbon Film E12 Values 100-10MQ 1p. Polyester Caps LOGUE OF SPEAKERS, DRIVE UNITS, KITS,
0.01-0.14-0.14 3p; 15. .22, .33 5p; .47 8p; .68 8p; 1, 10p. Electrolytics All 25V | CROSSOVERS ETC, AND DISCOUNT PRICE

’

4.74-224 4p; 47-68 6p; 100 8p; 220, 330 12p; 470 16p. 1000 PC Mount 20p;
6800 65p; 10.000 95p; Panei Mounting Neons 20V 20p.

All Fuli Spec. Guaranteed. C.W.0. P. & P. 30p. Mail Order Only. - 5
70 BRIGGS FOLD ROAD, EGERTON AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS
BOLTON, BL7 9SQ CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD -

DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS -

LIST.

HARBETH - ISOPHON - I.M.F. - JORDON - JORDAN WATTS -

E P R O M s KEF - LOWTHER - McKENZIE - MISSION - MONITOR AUDIO -

MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS -

_ RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY -
Surplus to requirements VIDEOTONE - WHARFEDALE.

2708 £5.00 each

4716 £25.00 each W“_MSLOW BUDlO

Parts sent by return. et
Programming Service if required. ‘
Please add VAT (15%) and 30p P&P SWAN WORKS, BANK SQUARE

WILMSLOW, CHESHIRE SK9 1HF
BAR l N G Loc K LTD = Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF
31 Ashdown Avenue DRIVE UNITS, KITS, ETC.

Saltdean, Brighton
Tel. 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI
Telephone: 01-686 1922 AND COMPLETE SPEAKERS. |

The finest amplifiatin £ifs fom Crimaon Elektrit

" ier i 1T The kitincludes all k. ks and 10 house any two of our
aper T et o R oot 4051 i A T oy, | ty stylod and its quality is consistent with that of our

LY ority of the CPR 1 1 in i i amp modules plus a power supply. |t is contemporan tr
uesdority of theic) 5 piobablyinlihe discisTege,line ORerISRdyma 9in 2lausnarb SODBIINIS oth‘; praduc!g Comprehensive [nstructions and full back-up services enable a novice 10 build it with

contidence in a tew hours

together with the high slewing rate ensures clean top. even with high output cartridges Iracking
heavity mod records. C de distortion is eliml by an unusual design. R.LA.A.
is accurate to 1b8; signal 10 noise ratio is 70dB relative 10 3.6mV; distontion <005% at 3048
overload 20kHz

Following the stage us the flat gain/balance stage 10 bring tape. tuner, etc. up 10 power amp
Signal to noise ratio B6dB, slew-rate 3V/uS: T H.D. 20Hz — 20kHz<008% at any jevel. F.E.T
muting. No controls are fitted. There is no provision for tone controls. CPR 1 size is 138 x 80 x
20mm. Supply to be * 15 volts.

MC 1 — PRE-PRE-AMPLIFIER. Suitable tor nearly ail moving-coil cartridges. Send for details

X02: X03 — ACTIVE CROSSOVERS, X02 — two way. XO3 — three way. Slopé 2AdB/octave.
Crossover points set to order within 10%

REG 1 — POWER SUPPLY. The regulator module, REG 1 provides 16-0-16v to power the CPR

1 and MC 1. It can be used with any of our power amp suppfies or our smatl uransformer TR 6. The
power amp kit will accommodate it

% NEW ISSUE 5 4w

POWER AMPLIFIERS. Our new issue 5 power amplifier moduies have automatic shut-down
that will not altow serious overloads for more than 0.1 sec — thus vastly increasing reliability &
elevated 8s. Other imp 10 the clrcuitry have improved the subjective qualities
which keeps CRIMSON even further shead of the field

POWER SUPPLIES. We produce suitable power supplies which use our superb TOROIDAL
transformers only 50mm high with 2 120-240 primary and single bolt fixing (includes
capacitars / bridge rectifier)

POWER AMPLIFIER MODU POWER AMP KIT
Ce 608 K
CE 1004 . PRE-AMP KiT £39.80

& 'os PRE-AMPS )

CE 1708 These are available in two versions — one uses standard
components, and the other (the S). uses MO resistors

‘HEATSINKS where necessary and tantalum capacitors

Light duty, 50mm. 2 C/W £1.70 CPR 1 £34.00

Medium power, 100mm. 1 4 C/W MCY £26.00
£2.70 CPA 1S £44.50

Disco/group. 150mm. 11 C/W MC 1S £37.50
€3.50

Fan mounted on two drilled 100mm ACTIVE CROSSOVER

heatsinks X02 £19.00

2x4 C/W 85 max. when used with x03 £28.35

PRE-AMP KIT o wo170W POWER SUPPLY
This includes all metatwork. pots, knobs. eic., 1o make a complete pre-amp with the CPR 1 ({S) module if moduies £36.00 REGH i RS 2
required THERMAL CUT-OFF, 70C  £1.90 b =Y
TOROIDAL POWER SUPPLIES BRIDGE DRIVER, BD1
90p entra £100 limit. Export is no CPS1 for 2x CE 808 or CE 1004 Obtain up to 340W using. 2x170W amps and this modt;la
BD1 £7.25

Al prices shown are U K. only and include V A.T and post. C0.D £19.50

problem, please write for specific quole Send large S.A.E. or 3 International Reply Couporis'tor detarted

formation

CPS3 for 2x CE 1004 or 1/2 x CE
00! €23.50 UK. — Please allow up 10 21 days for delivery

1
CPS6 for 1/2 CE 1704 or 1/2 CE Wiite for free literature or send 50p for application/users
1708 £30.00 manual

1a STAMFORD STREET, LEICESTER LE1 6NL.
Tel. (0533) 553508
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Complete Audio/Tuner Kits

Mk III FM Tuner series

The Mark |11 series FM tuner has been updated, and now includes a
centre zero tuning meter as siandard. The instruction manual has been
meticulously revised, enabling easy assembly by constructors of various
levels of experience - a preview copy may be purchased for £1.00.
Mark I11 A series  ‘Reference series’ tuner modules ..£171.35 inc.
Mark 111 B series ‘Hyperfi’ modules, with switched
IF BW, pilot cancel decoder .£198.95 inc.
A matching synthesiser unit will ba made available later this year, and can be
retrofitted to either version. All versions intiude digital frequency readout/clack,
VU deviation meters, 6 preset stations, 10 turn pot manual tuning, toroidal PSU,
output level adjustment, 110/240v AC input. Full alignment service available.
H tyle and performance - with a real
Power Amplifier BAASGRACH M

After a couple of preview comments, it seems that many of you are waiting to hear
about the matching HMOSFET power amplifier for the Mk 111 tuner. Well, it's out
at last - complete with twin toroidal PSUs for comfortable 80W RMS per channel,
over 100W peak, but limited by thermal shutdown of the HMOS. 10W-100W log
LED output peak indicator, DC offset protection and switch-on pause relay. AC or
DC input coupling, direct or relay protected output terminals. The works.

Only one version of this item: Complete kit £178.25 inc. Carr. £5.

Carriage for Mk 11t tuner £3 inc

. More features and facilities, thanks
Preampllﬁer to DC switching and control design
Previewing the most comprehensive audia preamplifier yet...... DC switching of 7 inputs, plus
two tape infouts. 2 low pass, 2 high pass active filters, genuma volume related loudness, 1dB
channel matching, with DC volume, balance, bass and treble controls. Suitable for bus/remote
control, tape dubbing, switched monitor etc. 80dB S/N+, THD -75dB or better. Pluggable PU
equalization boards, tone control override. Price for complete unit about £149 ex VAT.

Semiconductors

FOR COMPLETE LISTINGS —

Radio/Communicati(ms (0 SEE QUR NEW PRICELIST

HA1197 1.61
CA3123E 1.61
TDA1072  3.09
TBA651 253
TDA1090 351
TOA1220 1.61

&D6000
TDA4420
MC1330P
MC1350P
KB4412
KB4413
£B4417
mC3357pP

VARICAP DIODES........

A section from our PL:

BA102 0.35 16:1 rgtio AM tuning
BB204 0.41 KV1215 9v triple  2.93
BB19S  0.41 KV1211 9v dual 20
BB199  0.31 KV1225 25v triple 3.16
MVAM2 1.93 BB212 9vdual 2.2

CA3089E 21
CA3183E 253
HA1137wW  1.95
HA11225 2.47
HA12412 2.81
K84420 1.95
TBA120S 1.15 TDA1083 224
KB4406 0.80 TDA1062 2.24

SL1610 1.84 SL1626 2.80
SL1611 1.84 SL1630 1.86
SL1612 184 SL1640 2.17
SL1613 2.17 SL1641 2.17
SL1620 2.50 SL6600 4.31
SL1623 2.80 SL6640 3.16
SL1624 3.77 SL6690 3.68
SL1625 MC1496 1.44

3.16

POWER MOSFETS 100W PA’s made simple

v MOSFET t iq Hitachi have developed a range
of cutput devices and dnvevs that ought 70 revolutionise opinions and attitudes towards the
design of all LF amplification systems. Wx have a new 48 page application note J£1.50 inc) and
complete sets of parts, modules and now the new complete PA system (see above).
25K133 120v Nch 100W MOSFET £6.33 25J48 Pch complement £6.33
28K135 160v N-ch 100W MOSFET €7.29 2SJ50 Pch complement £7.39
PA1018 _ Kit for 100W MOSFET PA fess Heatsink £16.10. {£23 inc heatsink/bkt}

ULTRA LOW NOISE PU PREAMPLIFIER

The HA12017 is the last word in PU preamps, and general low noise audio design.
11 is an SIL IC, with 86dB S/N in R1AA configuration, 10v RMS output capability,
0.002% typ THD at 10v RMS output (imagine the overload margin !1). 1t comfort-
ably supercedes discrete circuit designs in terms of price/performapce, 4nd takes
the art beyond the TDA1042's capabilities. (Replaces HA1457) £1.80 each - or
an RIAA applications PCB with two ICs for £5.75. Complete with Rs&Cs £9.95.
: We have various RC ICs, including NE544
Rﬂle Contl'()l ICS NE5044, and two new ones lromQOKl

KB4445 4 channel dig.prop. FM TX IC. 30mW out (amplifyable) -£2.30 inc
KB4446 4/5 ch. dig. prop FM RX IC. Suits KB4445 or RCME syst. £2.65.
KB4445/6 pair: £4.75. New 8 page data sheet 35p + SAE. More RC ICs in list

CMOS, LPSNTTL, TTL, MPU: > S s available in low

. - . - . volume - aiso . Standari
Listings in the new pricelist. linears and TTL OK.

Things like ICM7216B, 1CL8038, 8080A, 6800P, 2708, NE555,NES56, etc

‘o Centain yourselves, RF fans ! Not yet ready for
Commg Soon........... {9 launch until autumn. but "rewewed here

SSB transceiver system * 10kHz to 1000MHz !!

A modular VLF to UHF SSB TX/RX system at last. With the correct first mixer, the basic PCB
cavers 10kHz to 1000MH2
and RF PA for TX OP. 0.2uV basic sensitivity in HF | Typ cost for HF synth SSB RX will be
less than £200. Add an RF PA for full TRX for anolher £50. See one in our foyer, and marvel.

Most CMOS is available in low

CATALOGUES 60p ea . all three for £1.60

PRICES SHOWN HERE INCLUDE VAT
Please send an POST/PACKAGE CHARGE NOW 35p
SAE with ali
enquiries.
Phone orders by
ACCESS - but
minimum £5

Callers welcome

using LO fed from ext. source (Our 2 IC Mullard synth for instance)

amhit =oeseses

INTERNATIONAL —

200 NorthService Road, Brentwood, Essex

Radio/Audio/Communications Modules

LW-MW-SW-SW DC tuned and switched

91072- All switching of bands by a single
pin to gnd. Varicap tuned, with LO
output for synth. MW/LW version
or MW/LW plus 1 or 2 SW bands
MW/LW: £1558 +1SW £16.73

VHF Tunerheads

Europes largest stock range for broadcast and
communications. Probably also the world’'s —
details in the catalogues and PL. Specials are
also supplied in the region 30-220MHz.

Again, Europe’s widest range of stereo decoders
including pilot cancel PLL types. The pic shows
the 944378 - pilot cance! including post decoder
26/38kHz filtering and muting preamp output

Broadcast FM IF strips for all occasions, including the new 911225 - with diode
switched narrow filter option, ultra linear phase ceramic filters, 84d8 $/N, and
0.04% THD (40kHz deviation). Plus usual things like AGC, AFC, dev. mute, level
meter-drive. £23.95 (supplied in screen can with 0.1 edge connection system)
Also the 7230 hyperfi series - as the 9¥1225, but with slope controlled AFC that
operates in conjunctibn with signal level - and an extra If amp stage for DXing.

The World's largest range of receiver DFMs ts now
joined by the DFM7 (shown) - and L shaped version
of the DFM3 with remote display mount connector
possibility . TkHz SW resolution with 455kHz or
10.7MHz offsets, 100Hz res up to 3.9999MHz, and
VHF to 299.99 MHz in 10kHz steps : £41.75

S Most popular types are available-
stal Filte ex-stock, and in quantity.
10.7MHz  25kHz Channel spacing 8pole £16.67
12%kHz . £17.82
2.4kHz SS8 £19.78
Monolithic dual roofing filter £2.30
1.3dB loss, 80dB stopband HF
first filter in synth. RX
RC XTALS FM palrs {no spilts)

34 5MHz
£36.80
£3.74
AM p £3.57
us8/Ls8 Xtals for 10 75S8 filter £2.88 ea

Piezo Sounders

The latest thing in electro-acoustic efficiency. 1TmA of drive from
CMOS will give an SPL of 838 - 10v RMS drive from CMOS uses ,
3mA for 100dB SPL at 4.8kHz (88dB at 1.65kHz)

The data sheets shows varjous drive circuits,,and give full
specifications with regard to broadband responses and power
consumption etc. 1 off 44p inc. 100 off 28.75p (25p ex vat)

The most efficient warning so::aders yet

Keyboard switches and caps

From the world’s most widely used switch
manufacturers - ALPS - come the biggest and

best range of keyswitches, and data entry key-
board switches. The SCMB1101 is shown here,
with the KT15-2-part cap {with clear top, to enable
easy fitting of your chosen legend. Other types are
available with built in LED, 90° mounting etc.
SCM81101: 17p, KT5 : 16p - or 29p/pair

LCD CLOCKS C/o]c:slGAuse l1.5v
LCD DVM [l

DVM 9v/1mA

CM161: 7mm LCD 12/24hr, alarms etc £11.44 each
CM172: 13mm, 12hr, alarms, timer etc £14.32 each
CM174: 13mm, 12hr, min/sec stopwatch £14.32 ea

DVM 176: ICM7106 based LCD 3'%digit £22.36 each

WHAT's NEW at AMBIT

NEW PRICELIST/SHORTFORM:-
28 pages, FOC with A5 SAE pse
If you still need convincing to invest £1.60 in the cats, be mean and get this first.
POWER MOSFET APPLICATIONS i3 [S0¢each or frec
HANDBOOK by HITACHI : ondl the PA

and the PA1018
Everything you should know about HMOSFET devices theory and applications.

overcap

complete u.mt

Bigger print than our
recent one page list
and vastly extended

CWO PLEASE
Goods are offered subyect 1o avalabdity, prices subject
10 change - 30 pleamse phone and check o n doubl

Commercial MA terms on spplcation

Parts 1-3
AMBIT
catalogues
60p ea, or
£1.60 the

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

ETI JUNE 1980
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DRUM SYNTHESISER

At last, ETI's own machine which peeoom-peeooms, bim-bams, whizeees or
boo-ooms in all its onomatopoeic glory. Here is Roger Shore's original design for

the ETI staccato drum
synth.

first heard about a year ago and since then, it scems, has

grown in popularity so much that no decent, self respec-
ting drummer would let it be known that he hasn’t got one.
Mind you, they are only obtainable commercially at a price
£180 or so can buy you one. A fair price, the enquiring
musician might muse in perspective, in order to keep up with
the times and the modern music trends. A fair price indeed,
until the even more enquiring technical musician takes the lid
off and studies the electronic circuitry involved. That’s exactly
what we did! We decided that this new sound was one to be
investigated with a future project in mind and so we took a
good lock at a major proportion of the available commercial
units.

Qur first conclusion was that somewhere along the line of
manufacturer, middle-man and musician, somecbody was rip-
ping off somebody clse — and, as usual, it is the end link in the
chain having to pay more than the odds.

Our second conclusion was that we could probably do a
better job — a design which out-performs available drum
synthesisers in both quality and price.

A fairly conservative costing of alt components and hard-
warce for the project, which is a two channel synthesiser,
forming a stereo output with the added facility of a monitor
amplifier circuit to power a pair of sterco hcadphones (allow-
ing setting up of the synth without being overheard) comes to

You’ve all heard the effect on disco or pop records. 1t was

84

All 42 ways of the control board (above) are used. Cut a slot at pin 37
for identification.
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PROJECT

around £60. This approximate price is inclusive of what we
feel is a very nice housing (see Buylines) suiting the synthesiser
down to a tee. A comparable price for a similar commercial
unit is over £360 — OUCH.

The modular construction means that any number of
channels can be built as required and perhaps the most enter-
prising of you out there can envisage a complete electronic
drum kit of bass, snare, tom-toms, high hat and cymbals for
about half the price of a standard kit. Of course the extra
drum sounds of the synthesiser are also there as required.

The ET! Staccato is a mains powered device, none of
those nasty batteries running out on you half way through a
gig. A simple microphone or miniature loudspeaker acts as the
trigger sensor and can be positioned inside an existing drum,
on the underside of a simple wooden block or, as in the proto-
type, inside or underneath a practise drum pad. The drum pad
is probably the ultimate as it means a permanent and compact
method of holding the sensor whilst maintaining a good-
looking and functional appearance.

Also featured is a sensitivity control which adjusts for a
very wide range of trigger sensors and levels which means that
virtually any combination of microphone, or speaker and
holder will trigger the synthesiser.

The ETI Staccato Drum Synthesiser

Our aim was to incorporate a systematic approach to
interwiring connections, therefore providing a unit that could
easily be expanded. The most favoured compromise combined
three PCBs; a power supply unit and monitor board, control-
circuit and a function board which holds all PC mounting
potentiometers, switches and LEDs for a single channel synth.

Begin construction by building the power supply unit and
monitor PCB, insert all pins and wire links followed by IC
sockets, resistors, diodes, capacitors and semiconductors. Next
in line is the control circuit; follow the same procedure as
above. Take care when you come to wire the edge connector
as all of the 42 ways have been used right down to the last pin!
A slot will need to be made at pin 37 of the circuit board
to polarise the edge connector.

')

The power supply board (above) also carries the monitor amplifier.
The potentiometers for each channel are all mounted on one board

(right).

ETI JUNE 1980

Construction

Before assembling the function board, it is wise to use it
as a template for marking out the front panel This will give a
physical representation of the layout and will enable easy
alignment of the potentiometers, etc after drifling. Mount all
right angled, inter-PCB sockets {3 ways or 5 ways) around the
edge of this board. Be sure to mount all potentiometers from
the copper side of the PCB with their tags bent at right-angles.
It is highly recommended that the specified switches are used
(see Buylines) as they offer various switchable pinouts, espec-
jally in the case of SW3. To accommodate the switch bezel, a
cutout of 14x14 mms is required. Finally to save any embar-
rassment whatsoever, check the orientation of all polarised
components before switch on!

Now you've built the staccato drum synth how about
joining a band? At least one hour's practice should put you
‘on the road’ — not necessarily to stardom!

VOLTAGE
CONTROLLED |0
AMPLIFIER | DRUM SOUNO
ouTeuT

VOLTAGE
«d CONTROLLE

TRIGGER [
AMP OSCILLATOR

RAMP
GENERATOR

l RAMP L

GENERATOR (

TRIGGER
"

Y

Low
FREQUENCY famend

NOISE ]
==
OSCILLATOR SENERATOR

Fig.1. Block diagram of the ET! Staccato.




L4
-1 14 +15V
Settlng Up e cleusl :[ c20(21)
. B
There are only three presets (RV5, 6 and 7) to adjust. o—j} - T 100
Start by setting them all to mid-position then turn the noise
control to minimum and switch the noise on. This effectively -
disconnects the sine filter from the circuit. Now switch the §1Mo S T 1S ARe Lm3e0
VCO to sine output. Switch the device on and adjust RV7
preset until a continuous signal is heard at the output. If an
oscilloscope is available, adjust RV5 and 6 for minimum sine- y - msan
wave distortion. If no oscilloscope is available, simply adjust ; .
FS1
A
] o mn /;7_7 Yoo
oo+ s ? in Fig.4. Circuit diagram of monitor amplifier.
T Ters
s . . . . . .
the presets for minimum audible distortion. This may seem
> —C) OV . - H
J cie e somewhat haphazard, but the human ear is very discernin
1000u | 4+ tus | + R3Y . . . D . « . .
T — = 2z where sine distortion is concerned! Once the minimum dis-
€ O— I | © " tortion position has been established, it only remains to adjust
TS s RV7 until the signal just disappears from the output . .. ..
g:::}lslss'?és‘sg\é‘”mss RECTIFIER and that's |t|
) o Now, the golden rule is to experiment. Apart from the
Fig.2. Circuit diagram of PSU. sounds for which the drum synth is well known, a whole range
O
B $W 3w
ATTAC%' o
by 3
Te2 9
1u0
oo s L [
. Rs ;‘sok <—N > 8 Ic2 3 §
10k lin 03
R10
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~ 10k 10 1M 1
1c1
c
s g:*:ok
L SINE
b— ADJUST
S0 —ve Toe
100k
CERMET
L |
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>
NOTES :
1C1,4 ARETLO84
1C215 8038
1C3 1§ 3340
1CS IS TLO8Y
Q1,2 ARE BC109
D1 4 ARE 1N4148
+V 2D1 1S 15V 400mW
O
PINK c13
22n
RV10 WHITE
5
%0 peptH R22 ¢12
M0 1n0
ci1 Q2
1n0|
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.—PROJECT: Drum Synth

0/Ps TO MAIN AMP

1P

IMONITORI
Lawer |

AMP 1

sws
FROM
MAIN BOARD

AMI

Fig.5. Connecting details of monitor amplifiers.

SW2,385

* L)
LEL]

Hgvo_/\/\/\/\—..

LED1243
A\
- 15V O—K—

Fig.6. Connecting details of switch LEDs.

Fig.3. Circuit diagram of the ETI] Staccato Drum Synth.

HEADPHONE
HE JACK SOCKET
IMONITORI
"o ° Lawe |

of strange and wonderful sounds is possible, particularly if
the LFO and noise generator are used. Vibratos, warbles,
chimes and gongs are obtained using the LFO. Surf, wind,
applause, snare drums and cymbals are obtained using noise.

HOW IT WORKS

c7
10u

RVS
10k

log
LEVEL

L

+
7 —-w'.—}-_‘

RV7

" VCA
PINCH OFF
10k

R15
j; 47k

omP

-0

>—

RV12
500k o

o, 4u7
‘CA DECAY
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The block diagram (Fig.1) shows the main principle of operation
of the synthesiser. It can be seen very simply as a voltage con-
trolled oscillator followed by a voltage controlled amplifier. This
means that the frequency of the final signal and its amplitude ie
its pitch and envelope, are controlled by DC voltages derived
from the original trigger. Two separate ramp generator circuits
provide these DC voltages ano all necessary. parameters of these
ramps are externally controllable. A low frequency oscillator can
be applied to modulate the VCO if desired and a generator
produces noise for cymbal ¢r snare sound, etc.

The voltage controlled oscillator is based on the 8038 wave-
form generator chip, IC2. Its frequency is varied by adjustment
of the pitch control RV4, allowing the initial frequency to be set
to the required level. Alternatively, the frequency can be con-
trolled by a varying DC voltage applied via D3, from the VCO
ramp to be described later. The oscillator works over the fre-
quency range between about 10 Hz and 1k5 Hz. All three output
waveforms available from the 8038, sine, triangle and syuare
waves, are used.

The trigger for the synthesiser is provided by a microphone
(virtually any microphone will do) fitted inside a suitable drum
or holder, even a tin can will do! The signal from the micro-
phone is differentiated by C1, R1, so that surrounding sounds do
not cause false triggering. The pulse generated when the drum is
struck is then amplified by IC1a, the gain being varied by RV1.
The output of this amplifier is then rectified by D1 to provide a
positive going pulse which is fed to further amplifiers 1C1d and
IC4c. These op amps are connected as inverting amplifiers to pro-
vide negative going pulses to drive the VCO and VCA ramp
generators.

The anode of ZD1 is normally at zero volts and the cathode
at +15 volts. When the output of IC1b is driven negative by a
trigger pulse the cathode of D2 approaches zero. This negative-
going pulse is rectified by D2 and charges C2 rapidly. C2 dis-
charges through RV2 and R4, the value of RV2 varying the rate
between a few milliseconds and several seconds. This DC ramp
is buffered by 1C1c connected as a voltage follower, to prevent
RV3 affecting the C2, RV2 discharge time. As both ends of RV3
are normally at +15 volts, D3 is biased off. When the output of
IC1c swings negative on receipt of the trigger, D3 is turned on
and allows the ramp waveform to control the sweep input of the
VCO. RV4 sets the lower frequency of the oscillator and as pin 8
goes more negative, the frequency rises. The range of this fre-
quency sweep is determined by RV3 whose setting limits the
negative swing of D3 cathode. However, C2 charges quickly and
discharges more slowly. The characteristic falling sine sound of
the drum synth is created at the output of the VCO. By use of
RV4 pitch, RV3 pitch bend and RV2 slope a whole range of
sweeps are possible.

The voltage controlled amplifier is based on the Motorola
3340 voltage controlled attenuator IC. The selected output from
the VCO is fed to the {C and the output is fed to the volume
control, RV8. The voltage controlling input is fed to pin 2 via
RV7, which is preset so that with no trigger present there is no
output. The VCA ramp generator functions in a similar manner
to the VCO ramp generator. The base-emitter junction of Q1 is
reverse biased to provide the noise source. This noise is ampli-
fied by Q2 and further amplified by 1C5 whose gain is variable
via RV11, determining the noise level to be fed to the VCA
input.

Notice that when the noise is switched in, the sine filter,
C4, is switched out. This is to ensure that when noise and sine
are used together, this filter does not attenuate the useful part
of the noise spectrum required. Although this marginally increa-
ses the sinewave distortion this is not noticeable above the
deliberately introduced noise.

The low frequency oscillator uses IC4b as an integrator and
[C4a as a Schmitt trigger, together making a triangle wave
oscillator. The speed is varied by RV9 between about 0.5 Hz
and 1 kHz, and the amplitude is varied by RV10. C9 can be
switched in to integrate the triangle wave to provide a sinewave
approximation for vibrato effects.

>

87




+15V
ov
15V
- O/P 1
o/P 2

0
1P S
FROM L
TRANSFORMER
0 sversrengamitl) — Chyea 113

MA [OTIIOM 2

Fig.7. (above) Component overfay of the PSU and monitor amplifier board.

Fig.8. (below) Component overlay of the control circuit board. Take care when wiring the edge connector.
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PROJECT: Drum Synth

BUYLINES

PARTS LIST

A varied buylines, as certain components have been selected for
easy construction. The exceptional case is part of a range (larger
sizes available on request) supplied by Campbell Clarke Cabinets,
2 Arden Court, Church Road, Perry Barr, Birmingham, B42 2LF,
Tel: 021-356-0890 — a very stylish wooden ended cabinet which
is attractively priced at £11.50. '

The MEC switches are only available from Watford Elec-
tronics {order code SRL plus colour of switch cap) along with
the knobs. Also state cap colour when ordering the knobs. The
micro toggle switches can be-purchased from Marshall’s. Electro-
value stock the PC mounting potentiometers. For the inter PCB
sockets, plugs and shells, Technomatic are suppliers. Our Remo
practice drum pads were obtained from The Rhythm Box {Drum
Store), 5 Denmark Street, WC2 8HLP, Tel: 01-240-3836. A
crystal insert fits neatly inside these pads and acts as the trigger
sensor.

CAP COLOUR

Components For One Channel

Resistors

R1,2,4,5,12,13,14,18,

20,24,26,27
R3,22,28

R6
R7,8,19,23,25,29
R9,10,16

R11,21

R15.

R17

R38

Potentiometers
RV1,2

RV3

RV4

RV5,6

RV7

RVS

RV9,12

RV10

RV11

10k
1M0
270k
4k7
22k
220k
47k
1k0
2k2 1W

1MO lin PCB mounting

250k lin PCB mounting

500k log PCB mounting

100k miniature horizontal cermet preset
10k miniature horizontal cermet preset
10k iog PCB mounting

500k lin PCB mounting

100k {in PCB mounting

2MO log PCB mounting

BLUE 090000 BLUE 000 BLUE Capacitors
@ C1 4n7 polycarbonate
: C2,5 1u0 tantalum 35V
RV2 RV3 Rv4 C3 100n polyester
C4 47n polyester
C6,11,12 1n0 polycarbonate
¢ oo o o o o o 0 c7 10u tantalum 35V
Cc8 470n polycarbonate
PY c9 10u 25V electrolytic axial
® c10 100n polycarbonate
® C13 22n polycarbonate
~ C14 4u7 16V electrolytic
RED RED AHiTE Semiconductors
© ©
1C2 8038
RV1 RV12 RV8 iC3 3340
1C5 TLOS81
D1-D4 1N4148
LA ¢ oo LA ZD1 15V 400 mW
Q1,2 BC109
® LED 1,2,3 0.125” dia red LEDs
4 ®
o ° Miscellaneous
o o : SW1, DP 3 position slide switch (one pole used only) SW2,3,5,
GREEN ELIE YELLOW MEC 2 NJ/O, 2 N/C latching push button (see Buylines), SW4,6,

SPST micro-miniature toggle, 43-way edge connector, 8 x 3-way
right angle inter PCB connectors including plugs, sockets, shells,

RVS RV10 RV11 5 x 5-way right angle inter PCB connectors including plugs,
sockets, shells, case {see Buylines), 9 knobs, input and output
sockets, 4 6BA tapped spacers (length), 4 6BA plastic spacers,

e ® 0 ® o o e ® 0 trigger sensor, drum pads (if required), MEC switch cap colour

green, blue and. yellow, knob cap colour 3 blue 2 red, 2 green,
1 white, 1 yellow for a single channel drum synth.

[J
swi SW2 SW3 H] Additional Components For Two Channels
GREEN BLUE YELLOW[® Resistors
® : @ ° R30,31 22k
b L] ® R32,33 1M0
.D. | LINK .D. R34,35 2R7
@ ° —— P ° R36,37 150R
c a a ¢ _LINK ¢ a Capacitors
C14,16 1000u 25V PCB electrolytic
LER? Lep? LINK LED3 C15.17 1u0 16V tantalum
C18,19 68n ceramic
C20,21,24,25 100n polyester )
YY) rYY) e0000 ' YYYYS YY) C22,23 220u PCB electrolytic
T 1 Semiconductors
l | l I I 1C6 7815
1100y ' 1C7 7915
sw4 SW1 SWE 1C8,9 LM380
-15V BR1 1A 50V bridge rectifier

Miscellaneous

T1 15-0-15 6VA transformer, SW7,8 DPDT miniature toggle,
FS1 500 mA fuse, stereo jack socket, length of 3 core mains
cable.

+Ve

Fig.9. Component overlay of the function board.
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Freepost
Birmingham
B19 1BR

B FREEPOST ON ORDERS @ ACCESS
B VAT INCLUSIVE PRICES @ VISA

B ADD 30p P&P
ELECTRONICS  021-233-2400 B 24 HR PHONE ANSWERING SERVICE

® CASH
® CHEQUE

Adaslra pusLIc Apbbress eauirveEnT @dashra

A40

All Solid State
Power: 40W Music
20W RMS
Mono Cassette Deck
Slider Controls
V.U. Meter
Inputs: 2 - Mic (ImV}
1 - Aux (100mV)
1 - Aux (15mV)

P.A. CENTRE

£220.80

unigque equipment for
unica 2
vith 5 ol fa
nrernal micraphone urs
e of external lou andt P.A
mains and 12V cor bo ' the
silitie,. The “P.a used 03 0
¢ropho wdspeaker muted equi

L81

Power: 10W
Range: 3 mile
Botteries: 6 - 13V

10OW MEGAPHONE

Eosy-to-use ond hold, thls fightweight megophone
hos @ range approaching @ & mile. Features ON
OFF witch incorporated in pistol grip ond forwa
focing dynamic microphone . Solid-state § ser

aductor circuit, powered by &1 |av botteries
Altractive red and white case with corrying #itap

A B5S MOoBILE AMPLIFIER

Al} Solid State

Power: 20W RMS

S.N.R.: 60dB

Pos. or Neg. Earth

Cor Mounting Brocket

Rotary Controls

Inputs: 2 - Mic (3mV)
Aux (40mV)

1o order

&16 ohr  line ot lex
o mounting © Fitting fe
nels ond contral desks. The mero in grey with
g or C. “battery powe

Power: SW RMS, Range 4 mile
Batteries: 6 - 13V

This is o versatile, complete P.A. sysrem
evential for couriers and guides, public
speckers, troffic ond parking controller
showground and display attendonts ang for
countless publicity and pramotion act

The neat leather-tane case with adjustoble
shoulder strap howses a salid-stote amplifier
loudspeaker and storoge for the “press-
totk " microphone on selF-coiling jead

LBs MEGAPHONE (SEP. MIKE)

Power: 16W, Range: % mile
Batteries: 8 - 15V

Migh powered, yet compact and eosy 1o carry and
use, this solid stote megaphene hos a range of

mile. The noise cancelling microphone ctips ont

the base, hos o convenient press-to-tolk switch
and votume contral and is fitled with o seli-
coiling tead entending to aver 1} mesres. This
surdily constructed megaphone can be operated
fitled onto o stand using the fopped hola provided.
free stonding on table and floor, ond portobly

AS6

All Salid State

Power: 50W RMS

§.N.R.: 55d8

Rotary & Slider Controls!

V.U. Meter

Inputs: 3 - Mic (0.5mV)
1 - Mag Phono (3mV)
1 - Aux (200mV)

Sow A.C./D.C.

£117.30

D.C . alf siticon solid shate P A. amplifier. its outstonding
ond versalile aperating features make it ideal for vse in a wide ronge af
opplications. such as in schoals, foctories, revtaurants ond shopping centrer. The amplifier
s hosed ina grey finished metal cabinet, well complimented with o black and silver front
fasclo panel, 3 low Impedance microphone inputs are available . The third of these inputs
sonolie “auxibiary gnetic phona (R.1.A.A )" inpurs viaa selector witch
A 3 position switch marked MUSIC/SPEECH is provided 1o give Bass Cut. The pre-
output is available through a 5-pin DIN socket, reor mounted. Since the "ouxiliory” input
. through the 1ame socket, it is posible 1o use o single connector for recording and
playback from o tope recorder

A70

All Solid State

Power: 175W RMS

S.N.R.: 55dB

Rotary and Slider Cantrols

V.U. Meter

Inputs: 4 - Mic (0.5mV)
1 - Mag Phono (3mV)
1 - Aux (200mV)

PROFESSIONAL

£276.00

Designed and developed 1o meet - and surpass - European performance 1tandards, this P.A.
omplifier Boosts a power hangling of $7SW (R.M.5_}. It i3 protected against a shorrcircuit
output and incorrect bottery connections. Eoch of the four input chonnels hat its own rorary
g9in o itrol and individual slide switch operating FLAY/LO Rlters. Overall Bass and Trebie
levels are set by slide contrals; overnll volume tevel is cbrained by observing the inset 2°
V.U meterand aperotion of the extro large Moster contral . Operotion is fram A.C. mains
or fram24V D.C. 4 inpuns are low impedance with o dmV sensitivity; mognetic phono input
with R.1.A A equalisation provided through a 5-pin DIN socker (3mV). An ' odditionol
input accepts signals fram tuners, tape recorders etc. (250mV). Output matching is 10 4,8
and 16 chms, 70V and 100V fines plus booater omplifier socket. The casing incorporates

shoulder slung, or strap corried

front grob handles ond protective feet, ond can be uied free standing or rack mounted

MICROPHONES- supplied c/w lead, jack plug, busby, U-bracket (if appropriate)

MI2  CONDENSOR CARDOID - 400 OHM
ELECTRET CONDENSOR, OMNI-DIRECTIONAL - 400 OHM
ELECTRET CONDENSOR, UNI-DIRECTIONAL - 600 OHM
DYNAMIC CARDOID, BALL WINDSHIELD - 50K /600 OHM
ELECTRET PAGING, CARDOID. (CAST BASE) - 400 OHM
COMMUNICATIONS, OMNI-DIRECTIONAL. (HAND HELD) - 600 OHM

MICROPHONE STANDS

MI121
M122
M124
M125
MI129
MI130

BANQUET STAND, CAST BASE -11“ TO 184"

TRIPOD TABLE STAND, SCREW IN LEGS - 44"

FOLDING FLOOR STAND - UP TO 40"

STUDIO FLOOR STAND, SCREW IN LEGS - UP TO 63"

SOLID BASE FLOOR STAND, CAST BASE - UP TO 54*

FLOOR STAND WITH CURVED BOOM, SCREW IN LEGS - UP TO 593"

MICROPHONE ACCESSORIES

M142 FLEXIBLE GOOSENECK STEM - CHROME FINISH

M143 20" FLEXIBLE GOOSENECK STEM - CHROME FINISH

MI70 GOOSENECK FLANGE ADAPTOR - BLACK SPRAYED CASTING

M1040 WINDSHIELD COVER (BUSBY) - MEDIUM (ENTRY 17MM DIA.) PER PAIR
M1041 WINDSHIELD COVER (BUSBY) - LARGE (ENTRY 32MM DIA ) PER PAIR

MIXER

MI04  SIX CHANNEL STEREQ MIXER AND PRE-AMPLIFIER - BATTERY POWERED
(occepts high& low impedonce microghones, ond hos R.1.A.A. input)

90

£62.10

SPEAKER SYSTEMS - CABINETS

10w, 8 OHM - BLACK FOAM FRONT, 'TEAK' FINISH, 8" DRIVER. PER PAIR £35.19
£89.70

L106

L110 40w, 8 OR 16 OHM (SPECIFY WHICH) - BLACK ‘VYNIDE' COVERING
(fitted with metal corner protectors and complete with o slip-on cover)

SPEAKER SYSTEMS - HORNS

73 5w, 8 OHM WEATHERPROOF HORN, SUITABLE FOR VEHICLE USE

74 10w, 8 OHM METAL HORN

76 10w, 8 OHM WEATHERPROOF A.B.S. HORN

77 15W, 8, 660, 1KO, 2KO, 4KO, 100V LINE WEATHERPROOF ALUMINIUM
L78 20w, 8, 500, 400, 1KO, 2KO, 100V LINE WEATHERPROOF ALUMINIUM
L78-8 AS FOR 78, BUT 8 OHM IMPEDANCE ONLY

CABLES

z2 MICROPHONE CABLE,HEAVY DUTY, SINGLE, GREY
(16/0 .2mm centre conductor, 100m reel)

FIGURE 8 FLEXIBLE,RIB POLARISED, GREY
(13/0.2mm conductors, 100m reel)

TWO CORE OVAL, GREY
(16/0.2mm conductors, 100m reel)

6 AMP MAINS LEAD, THREE CORE, CRANGE
(24/0.2mm conductors, .50m reel)

13 AMP MAINS LEAD, THREE CORE, ORANGE
{40/0.2mm conductors, 50m reel)

ALL PUBLIC ADDRESS EQUIPMENT SUBJECT TO 10% DISCOUNT ON COLLECTED ITEMS
TRADE ENQUIRES WELCOME
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- L= 1110 an evening! SILENT RUNNING
MECHANISM MECHANISM & CASE @ LARGE ILLUMINATED
WITH ALARM tnc.assembly instructions NUMERALS

as useo nBRAUN

DIGITAL CLOCKS
MECHANISMS 10 FOR £39. 100 FOR £300

IIENR_l[

Rad:g
M' = ik
¥

THREE FOR £13.50

® AC MAINS
©® SIZE6Y: x2% x 2%
Your receipt is a 2-year
guarantee
HENRY'S RADIO EXPORT
404 EDGWARE ROAD, i
LONDON W2 1ED 01-723 1008

DELIVERY
FROM STOCK

BUILD YOUR OWN
FM cannl0  SYSTEM

TRANSMITTER BASIC KIT £36.00
RECEIVERKIT ...... £18.40
SERVOS from ....... £12.00

Send remittance of £2 for circuits and constructional data to:

TELERADIO R/C, 325 FORE STREET, EDMONTON
LONDON N9 OPE, 01-807 3719

CLOSED THURSDAYS

The Iatest from the U.S.A.

HAND HELD GAMES | PINBALL WIZARD

Supersonic Mastermind £21.0 * Still available
Ga:)axy Invaders I czlgg Featured in Nov issue ot E.T 1

Mattel Space Alert £15.90 Home TV Game — B. W Kit

Mattel Auto Race £15.90 Basc ki £28.90

Mattel Soccer £21.50
ENTERPRISE 4 10 ) £24.95 Contains everythmsot:cem box and con-

3 Games and calcutator in one

Electronic Mastermind £12.90 Boz;gcoonuols RE.SOE pEdanioy
U.F O Master Blaster £24.95 p
Amaze-A-Tron maze game £18.95
Touch Me by ATAR! like Simon) £26.95
Football two players) £24 .95
ZAP missile game £11.95 Versatle car alarm kit £18.90
DIGITS like Mastermind) £14.95 See review n Hobby Electronics
DESTRQYER £16.95 November

ALL GAMES HAVE SOUND EFFECTS CHROMA CHIME 24 tune door chimes kit

£10.75 Built £15.95
EXCEPT MATERMIND AND DIGITS C B Aenals and Accessories

GOMPUTERS — Home,

ATARA video Business etc.
computer PET BK £550.00

PET 16K £670.00
STARCHESS T V Game SORCERER BK £747.50
DATABASE Prog T V Game SORCERER 16K £874.00

NEW £89.95 SORCERER 32K £887.75
CHESS CHAMPION 6 Level £54.95 SUPERBOARD Il 4K £172.45
CHESSMATE B Level NEW £59.95 UK101 Kit 4K £226.85
CHESS CHALLENGER 7 £99.00 Built 4K £286.35
CHESS CHALLENGER 10 £160.00 TRSBO Level 2 16K £409.40
VCICE CHALLENGER NEW £230.00 S%' Fioppy Drive £288.65
BRIDGE CHALLENGER NEW £290.00 Duat Drive £506.00
CHECKER CHALLENGEF 2 £54.00 NASCOM 2 Kit £339.25
CHECKER CHALLENGER 4 £90.00 2 Buitt £396.75
ZODIAC Atrology Computer HEATH WHB9 £1,805.00

NEW £29.95 HEATH WH 14 Printer £586.50
Snooze Alarm £14.90 Softy Kit £115.00
EL-MAC 5MHz Scope £139.90 Softy Built £138.00
RADAT 10MHz Scope £169.00 intetligent EPROM Programmer

PRINTERS: FLOPPY DISC: BOOKS

Play 7 games with 4 options on each
game
4-Pinkall games 2-Basket. 1-Breakout

S.a.e. Enquiries. Please allow up to 21 days for delivery. All prices Inc. ol VAT,

rv» N.L.EG

\;J 61 BROAD LANE, LONDON N.154DJ
Day 01-808 0377; Eve 01-889 2736
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LIGHTING & AMPLIFIER
MODULES FROM L & B

'01-689 4138 |
YOU'VE ALL HEARD OF OUR SUPERB MODULES, AND IF
YOU HAVEN'T, IT'S TIME YOU DID, SO READ ON!
SHOWN HERE ARE A RANGE OF THE MOST RELIABLE
SYSTEMS ON THE MARKET.

LB31000SLC

£29.90

LB31000SLC SOUND TO LIGHT/CHASER.
THE MOST ADVANCED SOUND TO
LIGHT MODULE AVAILABLE, WiTH

AUTOMATIC SWITCHING TO CHASE

UPON ABSENCE OF A MUSIC INPUT.

3 Channels. 1000w each. Fully fused

Very high inputimpedance. Electronic filters
SHZ to 70KHZ bandwidth. Operates from % to 300w
sound input. Triac zero voltage triggering

Master Vol / Bass/Mid /Treble / Chase speed controls

LB31000sL £21.40

19%x9.5x3cm.

LB31000SL SOUND TO LIGHT.
A SUPERB PERFORMING SYSTEM
AT AN INCREDIBLY LOW PRICE.

3 channels. 1000w each. Fully fused.
Very high input impedance. Operates
from % to 300w sound input

Third order filters. Zero voltage fired
Master /Vol /Base/ Mid / Treble controls

20x9.7x 3.5cm

+

LB81000LC CHASER

A FULLY DIGITAL 8 CHANNEL
CHASER, ALLOWING VARIATION
OF CHASE SPEED AND CHASE

o RETURN DELAY.

1000w per channel. CMOS circuitry

£26.50 Zero voltage fired. Can be footswitch
LB81000LC triggered. Additionat modules can be

1 4
19x9.5x 3cm cascaded to form 16, 24 32 chan. ect

LB41000LS

£17.50

LB41000LS SEQUENCER
LOGIC RANDOM SEQUENCER, WITH TWO
SPEED CONTROLS OFFERING A WIDE
RANGE OF EFFECTS.

4 channels, 1000w each. CMOS circurtry
Zero voltage fired

LB31000LD

20x9.2x3.5em

LB31000LD and 11000LD DIMMERS.

FULL POWER 3 & SINGLE CHANNEL
LIGHTING DIMMERS FOR USE IN
CLUBS/PUBS/THEATRES/SCHOOLS, ETC.

1000w per channel. Fully fused phase controlled
Full input and individual Triac filters

tez1o0oLp £14.70 Le11000L0 £6.70

20x7.8x3.56

POWER AMPS. 250, 150, 100 & 25w, efc.
RUGGED TOUGH DEALING AUDIO
POWER AMP MODULES.

LB26¢ LB150 LB25
TOHZ to 25KHZ |10HZ o 25KHZ | 10HZ to 25KHZ | 20HZ to 60KHZ
S/N110dB | S/N110dB | S/N110dB S/N 90 dB
THD 0.1% THD 0.1% THDO.1% | THD0.07%
0.5v SENS 0.5v SENS 0.5vSENS | 0.5vSENS

£39.50 | £26.50 | £18.20 | £11.20
PREAMPS

LBPA3. Complete stereo disco preamp
system. Compnsing of L&R deck mixers,
mic mixer. deck and mic tone stages, mic
auto fade over decks, PFL. output

drivers and its own regulators

LBPA2 General purpose 4

chan mixer/tone stage
LBPA1 Stereo

Hi.Fi System

LB250
27 x15x 3.5cm

POWER SUPPLIES

Four types of powerful supply units for our
power amps. Consisting of a varnish-
impregnated mains transtormer and rectiher
board (fuse protected}.

LBRLD1. Relay de

la_yed speaker connec- LB 250PS £24.5°
g:‘gwg::ceA:‘l:CQZ LB150PS £18.00
Speaker LB100PS £14.70
£5.70 LB25PS £11.20

LBPA1 £19.50
LBPA2 £17.20

LBPA3-M (magnetic

deck inputs) £30.70
LBPA3-M LBPA3-C (ceramic
204x9.5cm  deck inputs) £30.70
YOU REQUIRE A BOARD THAT'S MIGHTY COMPETITIVE, RELIABLE,
MANUFACTURED FROM THE HIGHEST QUALITY COMPONENTS, OF HIGH

PERFORMANCE, TESTED AND INSPECTED, SUPPLIED WITH CONNECTION
ANO CCT, DGM AND GUARANTEED. IN TWO LETTERS YOU REQUIRE L & B.

All prices shown are inclusive of VAT 45 WORTLEY ROAD
For your FREE catalogue, with full spec, send a 12p stamp L & B WEST CROYDON
Trade and Overseas inquifies welcome ELECTHONlCS TI SURREY CRO 3EB
P/Packing FREE n the UK except power supples

(£1.00} (E ] TEL.01-689 4138

LB250PS
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FT3 NEON FLASH TUBE

High intensity multi turn high voltage. neon glow
discharge flash tube. Design for ignition timing etc.
£1.50.P & P 25p(flogchAT)31m€3P& - -
P 50p (£4-03 inc. VAT & P,

ey

RODENE UNISET TYPE 71 TIMER
0-60 sec 230V a.c. operation. incorperating a lapsed time
indicator and repeat facilities. A precision motonsed timer ideal
for process tming. photography. welding. mixing. etc. Price £8.
P.& P.60p. £7-69 inc. VAT & P. & P

WHY PAY MORE?

MULT: RANGE METER Type MF15A ac d.c

volts 10 50 250 500 1000 Ma 0 5 0 10

0 100 Sensitwily 2000V 24 range diameter

133 by 93 by 46mm inciuding test leads Price

£7.00 5lus 50p P & P £8-63 inc VAT & P ) 3
N.M.

METERS (New) —~ 30 mm DIAMETER
A.C. Amp., Type 6272, 0-1A_ 0-5A. 0-20A.

A.C. Vot 0-150V, 0-300V

D.C. Amp.. Type 65C5.0-24 . 0-10A. 0-20A. 0-50A . 0-100A

All types £3.50 ea + P&P 50p (£4.60 inc VAT) except 0-50A. 0-100A
DC. Price £5.00 + 50p P&P (£6.33 inc VAT)

HEAVY DUTY SOLENOID, mf by
Magnetic Devices. 240V. A C. intermit-
tent aoperation. Approx. 20 Ib, pull at
1 25 in. Ex-equip. Tested. Price: £4.75
75p. P & P.(£6-33inc VAT & P)

A.C. SOLENOID pye ether type 176/2
240 AC. Approx 1lb at 3 _in ==
intermittent rating. Price £1 p&p ZOp (t'l 3Binc VAT + P}
trave! to 3/16 in. Fitted with mounting brackets and spark sup-
pressor Size: 100 x 65 x 25 mm. Price: 3 for £2.40 - 30p. P. &
P.(min 3 off.) (£3.11 inc. VAT & P
) w o
12 volt. 11 way, 4 bank (3 non-bridging _ L
1 homing) £3.00. \ S 1
P.& P 35p (£3.85 inc. VAT & P.J N.MS. s’
{torat incl. VAT €1.38). 100 for £8.00 + p&p 30p {total :ncl. VAT
£9.55).
MICRO SWITCHES
for £3.50 post paid (£4.37 incl. VAT).
These V3 types. .
Button type (Pye} 10for £3.00(£3.80 incl. VAT)
{£4.95incl. VAT )
Roller Type (Bonnella) 10 for £3.50. (£4.37 incl
VAT). N.M.S

AG/GT 24V_D.C. 70 ohm Coil Solenoid. Push or Pull. Adjustable
MINIATURE UNISELECTOR

Reed Switches. Size 28mmxamm dla. Price 10 for £1.00' % ;;&p 20p
Sub. Min. Honeywell Lever m/s type 3115m 906t. 10

Short Lever type 16amp. rating (Grouzet) £4.00

Le i

ver m switch miy by Cherry Co USA Precious metal
o mtacts 101tor £225 P & P 30p Total inc VAT
£2.93 (mm toh

MERCURY SWITCH =
Size 27mm x 5mm. 10 for £5.00
tinc VAT£6-12) rhin quantity 10 30pP. & P

Heavy duty type. size 38 x 16 x 10mm, minimum quantity 10.
£7.50 post paid (£8-63inc. VAT & P}

MINIATURE 2 CAM PROGRAMMER

Crouzet ¥ rpm 115V A.C Moror operating 2 Roller Microswitches (4
amp) Can be used on 240V A C. with either 0.25 mfd 250V Condenser
or 5.6K wirewound Resistor 7 watt {supplied). Price £2.50 +50p P & P
£3.45 inc VAT & P)

A.E.G. CONTACTOR

Type LS6/L11. Coit 240V 50 Rs. Contacts ~ 3 make: 600V
20amp 1 break: 600V: 20 amp. Price: £5.50 - 50p P. & P
1£6-90 inc. VAT & P ).

ARROW-HART MAINS CONTRACTOR, cat No
130A30. Coil 250V. or 500V. A.C. Contacts. 3 make 50 amp up
to 660V. A.C. 20 h.p. at 440V. 3 phase 50 Hz. Price: £7.75 - p
& p. £1.00 lincl. VAT, totai: £10.06). N.M.S.

SMITH BLOWER, Type FFB. 1706 Small quiet

smooth running 240V. A.C operation. Qutput aperture 45 . 40cm
Overall size 13%\ 165 cm. Flange muummg Price: £4.25.P. & P
75p.{Total: £5.75inc. P. & VAT%

24 volt. D.C. BLOWER UNIT

Precision 24 wvoit. D.C 0 8 amp Blower that works well on 12V
0:4 amp D.C. Producing 30 cuft. min at normal air pressure
(£64-17 Inc. VAT & P. SAE for leaflet.

£4.50 P & P.75p linc. VATEG 04) N.MS
INSULATION TESTERS NEW!

&)
Yet another outstanding offer.
IMFD 600V Dubilier wie ended capacitors NM.S

Test to | E E-Spec Rugged metal construction
10 1or £1:50 p&p 50p 1£2.3010c VAT - p&pl Min 10

suitable for bench or field work constant speed
clutch Size L Bin W 4in H 6in weight 6ih, 500V,
500 megohms, £49.Post 80p (£57-27 Inc. VAT

& P). 1,000V 1.000M0). £55. Post 80p
230V a.c. FAN ASSEMBLY

Powertul continuously rated a.c motor complete with 5 blade
6}in. or 4 blade 3in aluminium fan. Price £3.00. P & P {5p
(£4.20 incl VAT & P}

All Mait Orders
Callers
Ample Parking Space
Showroom open Mon-Fri.

-SERVICE TRADING CO

BRIDGMAN ROAD CHISWi

VARIABLE VOLTAGE TRANSFORMERS

INFUT 230/240V a.c. 50/60 OUTPUT 0-260V

20 watt {1 amp inc. a.c. voltmeter €14.50
05KvAlZ,amp(MAXi 17.00
P KVA (5 amp MAX] £22.50
2 KVA (10 amp MAX) £37.00
3 KVA (15 amp MAX!} €45.50
5 KVA {25 amp MAX) £74.00
10 KVA {50 amp MAX} £168.00
15 KVA (75 amp MAX) £260.00

TRANSFORMERS

3KVA {max. 15 amp.) £106.43 .
6KVA (max. 30 amp.) £159.37  Allpws Comiage
10KVA {max. 50 amp.} £327.43 .

LT TRANSFORMERS
13-0-13Vat 1 amp £2.50 P & P 50p (£3-45inc VAT)

0»4V:&6V 24V/32v at 12 amp £1850 P & P £1 90 (£23-48n
VAT & P

0-6V/12V a1 20 amp £14-70 P & P (1 50 (£18-63inc VAT
012V a1 20 amp or 0-24V at 10 amp £12.00 P & P {1 5C
(£15.53inc VAT & P

0-8V/12V at 10 amp £8.25 P. & P €1.25{£10-93inc. VAT)
0-6V/12Vv/17V/18V/20V at 20 amp £19.00 P & P €1 50
(£23-58inc. VAT & P

0-10V/17v/18V at 10 amp £10.50 P.&P. £1.50 (£13.80 inc. VAT
Other types in stock. phane tor enquiries or send sae for leaflet

HY-LIGHT STROBE KIT MK |V
Latest type Xenon white hght tlash tube Sohd state
timing and trggering citcuir 2307240V d ¢ operats
Designed for larger rooms. halls etc Speed adjustabte
1 20 tps Light output greater than manv (5o called 4
Joule} strobes. Hy-Light Stiobe Kit Mk [V Post £1-50
(£22.00 - £1-50 P & P inc. total £27.03}. Specially
designed case and reflector for Hy-Light £8.00. Post
£1.50(£12.08inc. VAT & P},

Super Hv Light Strobe Kit. Price £33.00, €1 50 P & P. {incl total
£39.68
Sullable case £11.00 (£14.30 |nc| VAT &P & P}

NP

XENON FLASHGUN
TUBES iy
Y

Range available from stock S A€ X i
for details =~ -

ULTRA VIOLET BLACK LIGHT

FLUORESCENT TUBES

41t 40 watt £8.70 inc. VAT £10.00 (callers only). 2ft 20 watrs £6.20.
Post 75p £7.99 inc VAT & P} (For use in standard bi-pin fittings)

Mini 12in 8 watt £2.80 Post 35p (£3.62 nc VAT & P)

9in 6 watt £2.25 Post 35p (£2.99 inc VAT & P)

6in 4 wart £2.25 Post 35p £2.99 inc VAT & P)

Complete baliast unit for either 6. 9" or 12* tube 230V AC op £3.50.
Post 45p (£4.54 inc VAT & P). Also availabie for 12V OC op €3.50. Post
45p (£4.548 inc VAT & P)

A00W UV lamp and ballast complete £38.00 Post £3.50 (€47.73 m
VAT & P). 400 watt UV lamp only €14.00. Post £1 50 (E17.83 inc VAT
&P).

WIDE RANGE OF DISCO LIGHTING
EQUIPMENT S.AE_ (foolscap) for detarls

PROGRAMME TIMERS 240v AC operation 12 individu
ally adjustable cams. £7.50 + 75p p&p. (£9.49 inc. VAT)

12 Cam Programmer Timers. 240v A C. op Each Cam individually

adjustable Price £7.50 plus 75p p&p (£9.49 inc V.AT

Ditto, 6 adjustable 6 tixed cams. Price £6.00 pius 75p p&p £7.76 inc
VAT)

Superior Quality Precision Made
NEW POWER RHEQSTAYS

New ceramic construction. embedded
winding heavy duty brush assembly. continu

ously rated
25 10/25:50/100/250/500/ 1kQ)

WATT
1 5k() £2 40. Post 20p£2:99inc VAT & P
50 WATT 25001 £2.90. Post 25p (£3-82inc VAT & P)

100 WATT 1510 2550 100.250 500 1k{) | 5k(¥2 5«kQ
35k0 £5.90p & o 35p (£7-19inc VAT)

Black, Silver, Skirted knob calbrated «n Nos 1.9
ia brass bush ideal for above Rheostats 24p each

Wide range of AC and DC relays available
R E LAYS from stock. Phone or wnite in your en
qurries
Other types available — phone for detalls M.S
230/240V AC Relays. Arrow 2 c/o 15amp £1.50{£1.96 inc VAT &
P) TEC opentype 3c/010amp £1.10 (£1.50 inc VAT & P)
KMK1 Relay. 230V AC 1 c’0o Open type 10 amp contact. mf by
Keyswitch” 80p + 20p P. & P (£1.15 inc. VAT) Sfor £3.75 post paid
[€4.32 inc VAT}
DC Relays. Opentype 9/12V 3¢, o 7amp £1.00 (£1.38 inc VAT & P)
Sealed 12V 1 ¢/0 10 7 amp octat base £1.00 (€1.38 inc VAT & P)
Sealed 12V 2¢/0 7amp octal base €1.25 (£1.67 inc. VAT & P) Sealed
12v3c/o 7amp 1 1-pin €1.35(€£1.78 inc VAT & P) 24V Sealed 3¢
7amp 11 pin €1.38(£1.78 inc. VAT & P} (amps = contaci raung) P&P o
any relay 20p
Hellermann Deutsch. Hermeticaily sealed sub-min Relay 12.24V D C
2c/0.8500hmcoll. 0.2 puch P C MOUNTING L 20mm W 10ms
H 12mm Fraction of makes's price £2.50 post paid (£2.88 inc VAT,
NM§
Dmmond H heavy duty A.C. relay. 230/ 240V AC two /o contact
25 amps res a1 250V AC £2.50 P&P 50p (€3.45 inc. VAT + P & P
Special base 50p. (incl VAT 58p) NM §

T3m

SERVICE TRADING CO-
|~ ebdeeaio GRS SIS

ACCOUNT CUSTOMERS MIN. ORDER £10-00

ONDON W4 58B 01 9

GEARED MOTORS

43rpm SIGMA motorsapprox. 35lbs inch

73rpm KLAXON motors approx. 25Ib inch

Zgrpm WYNSCALE motors approx. 20ib inch

7 1rpm WYNSCALE motor approx. 101b inch

Above four motors are designed for 110V

A.C. supplied with auto transformer 240V -
A.C. operation. £7.75 p. & p. 75p. Total incl

VAT £9.-78.N.M.S

19 P 220 210 reversibie =
torque 5kg  Gear vanu 144 1 Brand

ew -nriud- W CApACIor CITENCO

Poce £14.28 . 1125 P & P (£17-83  ~Gmpr
inclus VAT NM S >

30 rpm 230 240V ac 50Ih i mt PARVALUX,

Price £15.00 + 1 50P & P (£18.98ncius VATI NM S

56 pm 230V 501 50H: i~
O 7 amp  Shatt leagth 35mm Dia
16mm Wi 6ky 600y m! FRACMO.
Puce £1800 . (1507 & P (£18.98
Clus. VATI NM S

100 rpm 110V AC 115Ib in 50Hz. 2.8 amp
Single phase spiit capacitor Immense power
Totally enclosed Fan-cooled in-line gearbox
Length 260mm 0Oia 135mm. Spindle dia
15.6mm, length 145mm. Tested. Price £12.00
+ £150 P & P (£15.53 inc.VAT) R. & T
Suttable Transformer tor 230.240V op Price
€8.00 + 75p P &P {£10.06 inc. VAT)

200 rpm 35 1bs 115V 50H;

Price £16.00 « 11 50P & P (£20-13 i
Suitable Transforner for 230 240V a

Pr £8:00 : (1 00P &P (£10.35 ¢

us VATI NM S

VATI NMS§

ontinunusly mlPﬂ 4000 rpm

12V. D.C. type SD2. Shun ph
85" 750 P & P 1£12-38ilus

Mf PARVALUX. Prce £10
VAT} NM S

irpm 230/240V. ac. Synchronous geared Motor, mf HAYDON.

2 rpm  230/240V. a.c._Synchronous gsa(aﬂ Motor, mf.

\C/RgUZETs Either type £2. + 30p. P. (£3-88 inclus.
A

1.400 rpm 115V, a.c. Motor, HP & continuously rated. Fitted with
anti-vibration cradte mounting *M FRACM Supplied com-
plete with Transformer for 230/240V. a.c operation. Price
£10.00 + £1.00P & P (£12-85inclus. VATI. NM.S.

ROTARY CARBON VANE VACUUM &
COMPRESSOR

Direct coupledto 1/3hp 110/115v A.C motor 4 2 amp 1380 rpm |
Motor manuf by A E} or G £.C Pump by Wilams Max Vac 25" H.G
Max pressure cont 10 p.s1 Int. 15 p.s.t Max. arflow 3cfm at "0
HG Price £30.00 + £3.00P & P (£37.95 nc! VAT)

Suitable transformer for 240V op. €10.00 P & P. £2 00 (£13.80 inc

COMPRESSOR

Precision buill USA Horizontally opposed twin head diaphragm type
producing 20Ibs. approx. P.S | per head. 3.5 plus C.F.M. Ouput
wirually pulse free. Powered by 110V A C. motor size 30x23x15¢m
Weight 7 kilos. Price £24 + £2 p&p ) {total incl. VAT £29.90).

VAT £12.65. N.M.S. Suitable transformer tor 240V op. €8.00 P&P
£1 50 {£10.93 inc. VAT}

VERY EXCEPTIONAL OFFER
REDUCTION DRIVE GEARBOX

Rato 72 1 input spindle % X V2in Output spindle %X 3in long. Overall
size approx 120x 88X 68mm All metal construction Ex-equip tested
Prce £2.00 + 50p P & P (£2.88 inc VAT & P

A.C. Wkg. TUBULAR CAPACITORS.

Fraction of makers price. Motor start atc.

1.5 mfd. 440V. A.C 60p  7.5mfd 200V.AC £1.00
2mid. 250V.AC 60p  1Omfd 250v.AC £1.00
2mfd. 450V AC 75p 10 mid 400V AC £1.75
2.2 mfd. 440V, A.C 7Sp 14 mfd 400VAC  €3.00
3Imfd. 440V.AC. £1.00 15 mid. 250V AC €1.50
4.1mid 440V.AC  £1.00 (block)

5mfd. 400V.AC. £1.25 19 mid 280VAC  £2.00
5.3 mid. 160V. A.C 60p 20 mid 250vAC  £2.25
5.4 mfd. 280V. AC 759 50 mid 370V £5.00
6.5 mfd. 280V A.C {block)

1.00
P &P uploZSm'd 25p. 3 mfd
€150 AliplusVAT. NMS

tp 20 mtd. 50p. 50 mfd.

Time Switch
Venner Type £RD Time switch 200/250V ac
30 amp contact 2 nn 2 wvety 24 hrs af dny

manually set time 36 hou g Reserve
and ddy omitting device Built 1o tighest Ele
tricity Price  £9.00.

Board geciﬁcalion.
P &P 75p(f11.22) R & T

SANGAMO WESTON TIME SWITCH

Type S251 200 250V o 2w every 24 o 20
amps contacts with override swm,h d|a 4 x price £8.00P & P
50p inc VAT £9.78, Also available with Solar dial. R. & T

EY
NMS New Manutacturers Surpivs
R&T Reconditioned and Tested

Personal callers only Open Saturdays
56 9 Little Newport Street,
London WC2H 7JJ
Phone 01-437 0576
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NEWS

Henry Budgett leafs through the latest
Vero catalogue to case his
computer collection.

elcome, once again, micro-fans to the world of small
WSystems. | see that the ZX 80 topped the ratings for
interest value last month, more on that in just a
minute. Our busy network of spies has been burrowing deep

into the fabric of both government and industry to bring you
the following news items at great personal risk.

Micros For Schools

A mole, deep within the echelons of the Department of
Industry, has revealed the existence of an intrepid plot to give
microcomputers to schools. Naturally there is a catch, or 22,
you have to enter a competition. Seriously though, a compe-
tition - in essay form — will be shortly announced for secon-
dary schools with, currently, 100 British micros as prizes.
Talks are being held with local industry and banking institu-
tions in the hope that more finance — and hence more prizes —
will be forthcoming. Your Headmaster should have received
details by now and a full Press release will shortly be given so
watch this space for further details . . . .. wild horses wouldn’t
make us reveal what system is being considered!

The Case For Nascom

One of Microfile’s more intrepid investigators recently
emerged, smiling, from the latest Vero catalogue. It seems that
the range of parts is so vast that you can box and house any-
thing. The outcome of this is that if you order a 3D-N card
frane you will be able to house your Nascom (1 or 2) for a
mere £24.28. Added extras, such as modules, card fronts,
Veroboards, edge connectors and a whole lot more can also be
purchased along with a nice case to fit round it all.

Dear Mr. Harris,

MICROFILE

Also discovered, and now in full-time use, is a card frame/
case to house a Tangerine system along with all the extras such
as a module to fit the necessary power supply into. This is a
half width, extended System KM4C with card guides for
International boards (whew). The same frame can also take
Acorns by fitting Eurocard guides and an indirect connector
plate. Subtle stuff all this, and much more fun than just asking
for “‘the box”’!

Research Into Sinclair

[t appears that the author of this column may have been
led a trifle astray during his research into the insides of the
ZX 80. Shortly after the issue hit the streets a letter arrived
from Clive Sinclair which refuted a number of points raised
in the item. Here, in its entirety is the letter and readers who
seek a fuller insight into the workings of the machine should
either stifle their impatience or rush out and buy a copy of
June Computing Today, which contains a full review.

The news item in the Microfile column of your April issue says some nice things about our ZX80 computer, for
which many thanks, but unfortunately there are one or two errors of fact which | would like to correct.

The first is that the operating language is not Tiny BASIC but quite a powerful true BASIC with, we believe,
better editing facilities and greater speed than any of our competitors.

Again, contrary to the news item the ZX80 has full machine code facilities. Although it is true that RAM
extension is limited to 16K bytes, this is no small quantity when the tight packing the ZX80 achieves in its RAM is
considered. Indeed, [ suspect that more lines of BASIC can be accommodated on the ZX80 than on any of the
competitors, all of which cost several times the price. At the other extreme the excellent Hewlett Packard machine
costing around £3,000 accommodates a maximum of 32K bytes of RAM.

The final remark in the column doubts the practicality of adding new ROM’s, extra languages and discs to the
machine on the grounds that “the CPU is already rather overworked”, The only thing the CPU does in our machine
which it does not do in others is to drive the display, thereby saving integrated circuits, board area and costs, which
is reflected in our selling price. It is not “overworking” the CPU in any sense as it would otherwise be idle during the

display period.

A new plug-in ROM will soon be available at an additional cost of around £20. extending the maths. capability
of the computer to include log. and trig. functions, and also increasing the data handling capacity and incorporating a

floppy disc facility.
Yours sincerely,
Clive Sinclair.

Science of Cambridge Ltd.

6 King’s Parade,
Cambridge CB2 1SN.

ETI JUNE 1980
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MORE BIG VALUE

FROM YOURTANDY STORE

1000 OHMSNOLTS AC/DC 6-DIGIT

MULTITESTER

8 RANGES .. FREQUENCY Dual FET imput for

hameand workenop COUNTER oty At
E b | 1 9

Easy-to-read two-Colour Counts frequencies id;niclvul?gr%n; "30??,

from 100 Hz to over

45 MHz with 100 mS
te time Accuracy [

" %appm at 25%C or less

Scmmeter. pin jacks for all|
8 ranges. Reads AC and
DC volts: 0-15- 150-
1000 DC current:

30 100-300-1000. DC
current 0- 100 a. 0-3-30-
300 milliamp. Resistan
0-30-300-3k-301C-1

then £ 30 Mkzon 10

0-150 mA. Resistance ” P
0-100.000 dms. .- Riilor = megaoh. 0100k
ccuracy: = 3% full scate g protec -meg ‘
on DCara);\gesA ! input. Sensitivity, 30 E%gaomznzs.z%%' v
4°; on AC ranges mV up to 30 MHz € 5
Complete battery Req. 9V battery.

22-351. ReG. PRICE

£79.95 £29.95

22-027. REG PRICE

£6.95

TRANSISTORIZED DIGITAL IC LOGIC PROBE SIGNAL INJECTOR
SIGNAL L
TRACER fehbutton operation Needs

two "AA’ batteries. 22-4033.

£2.79
Unigue circuitry makes it a combined level detector

pulse detector and pulse stretcher. Hi-LED indicate AC/DC CIRCUIT

Spot circuit troubles and
check RF, IF and audio
signals from aerial to
speaker on all audio

equipment. With 9V L |logic 1 LoLED BRI
§ |logic Lo 15 logie uise LED displays
tz)aét_tgrly(.)mstructions. % [ pulse transitions to 300 nanoseconds. blinks at 3 Hz TESTER
for high frequency signals (up to 1.5 MH2z) Input ra
mpedence: 300K ohms. With 36 power cables e dez
22-300. rcunis. Needs two “AA
i batteries. 22-4034.

REG,PRICE£9-95 REG Dle"x:£19 95 s £1-99

REALISTIC DX 300 | DYNAMIC

> VARIABLE POWER SUPPLY
General coverage receiver. Quartz-synthesised tuning. TRANSISTOR {| Power project baards. IC’s. other low-voitage DC
digital frequency readout. 3-step RF Attenuator. 6- CHECKER upment. Load regulation: less than 450mv at 1

range preselector with LED indicators. SSb and CW
demodulation. Speaker. Code osc:llator. Batteries (not Shows current gain and
included) or 12V DC. 20-204. electrode open and short

circuit. Tests low. medium
REG. PRICE £2 29 . 9 5 or hugh power PNP or NPN
. ' types. Go'no-Go test from

k: 5-50mA on power types
| 22024,

amp at 4V DC. Ripple: less then 25mV. Maximum
irrent- 1.25 amps. Switchable colour-codad
eter reads 0-25V. DC and 0- 1.25amps. Three-way
bind gpo take wires, bananaplugsordualbanand
W

0 75" centres. For 2207240V Al

You save because we design. ecifically for or by Tandy at 16 factorie E
manufacture, selland service. ~ #oundihe worid Theauanly ctour g W
Tandy have aver 7.000 stores and dealershijis ',f’ ”lu la. l‘e','m : Nancement. ‘% i
1

worldwide. Over 2,500 products are made

At

DEALER

Most items also available
at Tandy Dealers. Look for this
Sign in your area.

The largest electronlcs retaller in the world.

Otfeers subyec 10 avarlability, lnstand ¢ redi Allable

OVER17OSTORESANDDEALERSHIPSNATIONV\/IDE B
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COMPONENTS AND SYSTEMS FROM TRANSAM COMPUTERS

0oo

| *CP/M ) TRITON IS IMPRESSIVE! cp/ AVAILABLE NOW FOR 1
| *BASIC —— . PRACTICAL COMPUTING REVIEW DEC. 79. = VG . . !

[ ] TwE isC oparntmg system complete with text editor,
PascAL [T, \ ; s and compiore Ha |

- CoMPUTER [ | manngament Mnka- Trkon fully CP/M compatible and

- - able to run CP/M based software. Triton will support up to

four 5} or 8" drives single or double density full CP/M
software user group facilities available. SAE for details.
CP/M Disk + manuals (6) £75.00

TRANSAM BDSO PRINTER
- e

fu = =
g { N
A Ll 7 [rransam _J —— Q\
o = )

SHUGART VR R £205.00
) : . SAB0O 8" drive £380.00
N ® 5.2 with 1.5k monitor 2k basic  £294 A p—
® L7.2 with 2k monitor 8k extended basic CP249 1x 55 PSU €33.00
£409 CP323 2‘51 PSU £60.00
COMPUTER ) CP205 18" PSU £66.00
@ L8.2 4k ed/monitor 20k res Pascal £611 CP206 2 « su PSU £76.00
SYSTEM @® L9.2 CP/M disc based system p.o.a.
) - , . Ram Card Kit (21141 £97
Designed for ease of construction and flexibility. 2 gt E :‘;i Cards ((Ex | 8x)2708) €31
Kits come complete and all components and ® Motr?erboard Expan(s:ion 8 slot £50 TCL PASCAL CP/M COMPATIBLE ]
software are available separately. UK designed @ Trap-Res Assm/Edit etc (8x2708) £80 A standard Pascal compiler available on a resident (20k)
and supported. Fully docgmented hardware and @ Transam BD8O 81-Dir Printer £595 Eprom based configuration® or available to run under CP/M
software and a totally flexible approach to system @® TVMIO Video Monitor 9" £79 on B’ disc plus documentation. CP/M version £120.
building. Powerful and easy to use system tdeo Monito ‘P O.A. TCL Pascal Manual and specification £6.50.
monitors a range of languages available. g NEprong(r)oL?R(zCl%i)Lk(l)‘GUE FOR FSng'SO ===
Firmware is Eprom based and upgrading from DETADIIES OF TRITON FEATURES!
one level to the next is easy. ‘ D". PLUG SOCKETS & SW|TCHES W
M"‘" 05 gli)'il.s" o1 TabC uso T
! I 120
[ FuLL RANGE OF MICRU SUPPORT CHlPS —INSTOCK oL 3 Gaw ol el 088 ol 17s
4LSDON 4 SN741S195AN 85 : i SCOTCHFLEX ]
NAON B owraseen 20 émitéligﬁ 95 SN74LSISEN 120 Emﬁtiiiéﬂ PP 232 1801 060 1BOL 024 qaplL 130 1GwZIFT 495
SN74(SO2N 26  SN7AISB3N 150 SN74LST45N 120 SNT4LSI9TN 120 SN74LS32IN 255 8216 280 2102L4 120 240l 052 00l 027 g0 150  24wZFT 620
SN74LSO3N 26 SN74LST3N 35 SN74LSI4BN 175 SN74LS22IN 125 SNT4LS352N 135 8224 280 2111 232 2801 074 a0 030 zapi 280
SN74LSOAN 26  SN7ALS7AN 40 SN74LSI5IN 85 SN7ALS24ON 220 SN74LS353N 150 38531F8I 1000 2112 2.28 0oL 085 28Dk 036
SNTALSOSN 26 SNTALSTSN 46 SNJALSTSIN 60 SNTALSZAIN 180 SN74LS365N 65 8228 420 8810 400 480 050 ZERDINSERTIONEORCERNS. |
SN74(SOBN 20 SN74LSTBN 35 SNTALSTSN 160 SNT4LS242N 130 SN74IS3BBN 65  §126A 175 8154 11.50
SN7ALS0ON 22 SNTALSTEN 35  SNTALSI55N 125 SNT4LS243N 195 SN74(SI6IN 65 8128 190 21741450 550 =
SNTALSION 18 SN74LSB3AN 115  SNJALSI5BN 125 SN74LS244N 210 SN74IS368N 85 6522 875 21141250 760
SNT4LSTIN 26 SNJALSBSN 140 SN74LSI5IN 60 SNT45245N 380 SNTALS3T3N 175 8251 500 74C920  11.00 DOUBLE DENSITY
SNT4ISI2N 25 SN74ISEBN 40 SNTALSI5BN 99 SN7ALS247N 125 SN74LS3TeN §.70 8253 1100 74C321 1100
SN74(S13N 55 SNTALSQON 65 SNTALSIGON 1.45 SNTALS248N 185 SN743375N 72  B255 500 740929  11.00
SNT4(SIAN  BS  SNTALSQIN 99 SN7ALSIGIN 145 SN7ALS249N 130 SN74LSITIN 175 8257  £11.00 4027 500 s‘ 00 DISK
SN74LSISN 25 SNJAS92N 90 SN74LSI62N 115 SN74LS25IN 145 SN7ALS3TBN 1.32 8259 1250 4044 700
SN74LS20N 20 SN74LSI3BN B5 SN74LS1B3N 90 SNTALS253N 125 SN74LS379N 140 B155 1250 4045 700
SN74LSZIN 26 SNTLSISAN 120 SNTALSIGAN 150 SNTALS257N 140 SN7ALS3BIN 365 8402 500 4060 7.00 GONTROLLER
SNTALSZIN 26 SN7ALSIBN 175 SNJALSIBSN 170 SN7ALS258N 95 SN74(S386N 57 6821 450 2107 7.80
SN74LS26N 28 SNTALSIOTN 39  SNTALSTEBN 175 SN74LS259N 145 SN7ALSISON 198 6850P 4,60 4116/58for B16.00
SNTALS2TN 35  SNTA(SIOON 39 SNTALSIGBN 195 SNIALS260N 39 SNTALSIG3N 150  §852P 550 4118 000 Suitable for Triton,
SN74(S28N 35  SNJALSHI2N 38  SNJALSTI6ON 195 SNTALS26N 350 SN7ALSI9SN 180 AY5.2376 1150 280P10  8.00 OPS.1, etc
SN74(330N 25 SNTALSII3N 44 SNTALSIZON 250 SNTALS266N 39 SN74LSI96N 170 MC14411 1200 280CTC  8.00 5
SN74(S32N 27  SNTALSIIAN 44  SN74LSI73N 220 SNJ4LS273N 185 SNTALSI9BN 275 M57109 1243 280AP10  9.50 Built and tested
SN741533N 33 SNTALSI22N 79 SNTALSI7AN 115 SNJ4LS279N 79 SNJALS39SN 160 M57160 1000 Z80ACTC  9.50 will drive
SN74(S3TN 28 SN74LS123N 90 SNTALSI7SN 105 SN7ALS280N 175 SN74(S424N 450 M57161 1000 EPROMS Shugart compatible 8’ or 5%
SNT4LS38N 29 SN74LS124N 150 SN74LS181N 2.75 SN741S28B3N 180 SN741S445N 125 TMS6011 500 1702 5.00 Drives single or double sided. Uses the 1791 chip and CPU
SN74LS4ON 25  SNTALSIZSN 85 SN74LSI90N 1.75 SNJALS290N 180 SN74LS447N 125 811595 140 5204 5.00 e e
SN74L542N 79 SN741512BN B5 SN74(S19TN 175 SN74LS293N 180 SN7ALS4S0N 195 811596 180 2708 .00 epe v
SNILSATN. - 95 SNTALSTIZN 75 SNTLSIODN 145 SN1LS205N220 SNTALSSERN B o8isw 180 238 200
SNT4LS4BN 95 41513 SN74LSI193N 175 98N 220 SN74LSBBIN 8138 180 2532 5000 00 + VAT
SN74LSAGN 109 SNTALSI3EN 40  SN7ALSIGAANTES SNT4US32AN 180 SNTALSETON 25 TSR < SA3. ORI B

'DISK DRIVES & POWER SUPPLIES

DPS.1 MAINFRAME - PASCAL SYSTEM

MULTIWAY CONNECTORS

INSULATION PIERCING  35/70 4.60
Bomer oy 3% om0 +00
way plug 70 4 500 o
34 way plug 330 43/86 5.50 ——
s0war g 450 50100 580 m
way skt X
BT o0 G/?'in"“ PITCH 128
34 way skt 480 050 50
30 way skt 600 54 200
EDGE CONN PCB 15/30 220
6OLD 1" PITCH 18/36 230 »
22/44 320 22/a4 2565
25/50 360  28/56 330
28/56 390 36/72 390 '
30/60 415 43/88 460 B4wayOiNmale  2.50
B4way DIN female 4 50

WE ALSO STOCK: — A comprehensive range of books and
magazines, Vero products including S100 and Eurocard and Wire
Wrap equipment Weller soldering equipment, Ribbon cables,
toots. tapes, diskettes, connectors and OK Tool range
Systems continuously on display in our showrooms

4MHz

Exclude VAT & P/P

VAT 15% P. & P. 40p on small orders.
For larger items please Tel.
Telephone credit card ordevs
accepted subject to £5 m

RAPID MAIL ORDER SERVICE

=ALL PRICES

CAYSTALS 210 F8(3850)  9.50
100k 300 443M 100 8080A  6.33
200k 70 5MH: 270 6803 24.00
1MHz 380 6MH: 270 780 8.00
wholm M om e ' I
I i 80850 1295
2MH; 150 AMH; 270 8502 .00 A
2457k 305 IOMW, 270 SCMPI1 1000
3276k 270 107M 270 8802 1395 - T T 1T F § |

TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1

S$100 to IEEE s ITHACA S100 BOARDS
pec PASCAL/Z 8k Static RAM board {450ns)  £99.00
build your own 8k Static RAM board (250ns)  £117.00
. Pascal Micro 250 cpu board {2MHz) £105.00
— Development 280 cpu board {4MHz) £123.00
= system (EE- 2708/27 16 EPROM baard  £57.00
% 5100 bus system rototype board {bare board) 15.
== asing DPSI mam. Video display board (64X 16
=== frame. Supports K2 128U/L Ascii) £108.75
< =5 ASSEMBLE 2 and Disc controller board £131.25
{ - PASCAL/Z on K2 disc operating system £45.00
e 8’ disk ASSEMBLE/ ZMacro Assm £37.50
Send 50p for _. PASCAL /Z compiter £205.00
our ITHACA - Complete system PASCAL/ZCP/M €235.00
catalogue . £2910 16k Static RAM £275.00
| DOUBLE DENSITY CP/M NOW AVAILABLE—CONTACT US FOR DETAILS
VISIT OUR SHOWROOM oummummEmy

NEW A4 SIZED

CATALOGUE .=,

VISIT OUR SHOWROOM SOON
9.30-5.30 Mon-Fri

1.30-2.30 closed lunch

9.30-5.00 Sat

Thursday haif day 1.30 [

TuBE O
EOGEwARE @
e

Tel: 01-402 8137 Telex: 444898
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FEATURE

M Miller, Reading

Using half a LM3900 quad Norton
amplifier, either light or temperature
can be monitored with this device. In
the light monitoring mode a reverse
biased LED was used (a clear type, not
opaque) at output 1. The light value can
be measured with a high impedance
voitmeter, approximately 0-30 V FSD

RV1 sets a threshold voltage to
IC1a, so that either LED 1 or LED 2
will be on depending on whether out-
put 1 exceeds the threshold voltage or
not. In the temperature mode a TN4148
diode was used, also reverse biased. Any
small glass diode can be used. The
amplifier outputs are the same as in
the light monitoring mode.

TECH TIPS

Light/Temperature Indicator

+3v DC
LED1

NOTE : RV
IC1 1S LM3900 S0k O>t——— I\ 2 4

7 |+ 14 C' iIC1b 2 —O
\ ouTZPuT

qp IC1a 4 >—o—11t

3

‘\‘I

SENSOR
S A+
+

R2 c2 LED 2

c1 10k 470u
22u
ov

A\

555 Voltage Control

S Draper, Lincoln

This circuit was developed to provide
a cheap, reliable and accurate voltage
controlled oscillator. [t uses readily
available components and the control
over mark-space ratio common to other
555 circuits is retained. Frequency-
voltage response is linear over approx-
imately one decade making the circuit
useful in timing applications. Operation
is as follows :

IC1 buffers the input voltage and
produces the control current for IC2.
IC2 is an operational transconductance
amplifier and produces an output cur-
rent proportional to the control current
multiplied by the differential input
voltage. This output current is used to
charge and discharge the capacitor C1 in
the normal way. The equation for out-
put high and output low times are given
below :

Output high time = R1C1(47.5+R4)

9024 Vcontrol

O— Py o)
L +3-9V

2

. Rl R4

= SEE TEXT

V—CONTROL [c1 6 SEE TEXT
2=Vcc VOLTS |74

fo 31}-/4

2

BN 8 orp

CA3080 > -O
sl f

1C3
555

470R

T
ov
—0
[
o— —o0
Output low time = R1C1 Current consumption is a miserly
192V 10 mA from a 12 V supply making the
control unit suitable for battery power.

where all resistances are in kilohms and N.B. — R1 should not be less than
all capacitances are in microfarads. 18 k.

o S

U
[
-

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ET1 is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear
as possible and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should be sent to ETI
TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London WC2H OEE.
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DFM Mods

R Lea, Amersham

This is a simple, cost reducing modifi-
cation to the DFM published in ETI
June 1977. The need for three decoders
and displays has been reduced to one.

The outputs from the counters
(IC4-6) are switched via SW8 to a
single 7447 decoder (IC7) driving a
DL707 display. In use, the ‘test’ button
on the original unit is pressed. When
counting is complete, SW8 can be
cycled through the digits to obtain a
reading.

R12
R12 R18
390R

The decimal point is now redun-
dant as it doesn’t help much and would
require more switching on SW8. This
can, therefore, be eliminated. This
means that SW1,2,3,4 and 5 need only
be two pole, so they can all be incor-
porated one 2p 6w rotary switch,
further reducing cost. These two modifi-
cations do make the meter slightly less
convenient in use, but this is out-
weighed by the reduced cost. To modify
the existing PCB the tracks to pins 1,2,6
and 7 of IC7 are cut and it is then a
simple matter to insert SW8 as shown.

-0
+6 18V
RV]
M0
die
ON
. NOTES
BOTH IC's IC1,2 ARE 4001
?7 Q118 BD132
o1
1 BD132
3
2
LSt
ov
0
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Sound Effects Unit

P Layzell, Sandy

This circuit consists of four CMOS
oscillators gated together in a configur-
ation that will produce a multitude of
effects from white noise to a multi-
banked Trimphone.

Each IC is connected as a warble
tone generator and mixed together at
the base of Q1. LS1 can be from 8 —
100 R, but the transistor tends to get a
bit hot below 30 R, so a small heatsink
may be needed.

None of the component values are
critical and if desired, RV1,3 can be
replaced by ordinary resistors without
affecting the varicty of sound effects
too much.

ETI JUNE 1980



FEATURE: Tech Tips

—0
+5V STABILISED
R1 RV2--17
a7k A3 a7
ko = PRESETS <
RV1 A 0 .
100k RS
i INA. B 1|— — § K8 § 100k
c 2 b— — [ Ls1
a1 RESET B . ]
al— —
5 f— —
& Ic2 6— ]
22R T RS
sb— — 470R
+ )a = =
= 10— —
B - -
au7 1
12— —
8 b — o
§ ?:2 19 14 e
15
() [ NOTES :
Q1,2 ARE 2N6027 OR MEU21
Q34 ARE BC108 OR EQUIVALENT
IC11S SN7493 BINARY COUNTER
IC2 IS SN74154 16WAY DISTRIBUTOR ov

16 Note-Sequencer
P Gatehouse, Buckingham

This circuit is designed to play a re-
peating sequence of 16 notes which are
programmed by variable resistors. IC1 is
a binary counter which runs off a PUT
oscillator. The oscillator is built around
Q1, which can be a 2N6027 or MEU21.
The RC time constant connected to
the anode charges up, causing the
voltage at the anode to rise. At a certain
voltage, controlled by R3 and R4, the
PUT conducts. This allows the capacitor
to discharge through Q3 as a good clean
clock pulse. Q3 inverts the pulse to suit

the TTL requirements. The frequency
of these events is easily changed by
altering the time constant - a 100 k
variable resistor was used.

IC1 generates a binary count on its
four outputs — only if you ground both
the reset terminals. IC2 selects a single
output line for each of the sixteen
possible input combinations. The result
is that the presets are connected one-by-
one, in sequence. Q1 is the audio
frequency oscillator, whose frequency
can be changed by altering the resistors
which determine the anode voltage of
the PUT. Don’t be tempted to leave out
the diodes in series with the presets as

they block the normally ‘high’ outputs
from interfering with the selected ‘low’
output. The type of diode used is not
critical. TN914s are probably the best
{and cheapest).

Interesting results can be obtained
by connecting a fairly large capacitor to
various parts of the gate terminal of
the second (AF) oscillator. Connect the
other terminal ground or positive line —
watch the polarity, if it’s electrolytic.
Another oscillator can be connected to
the same outputs provided it is fitted
with diodes isolating it from the first
oscillator. If the outputs are mixed,
polyphonic effects are possible.

T M TR NS T S

}

O

ot AAAA o
A ca Ll m
0A47 +
100 100R
N/C PULSE SW 7 g:gu
con \ NOTES :
e T 1IC11S 4011
D115 0A47
a3 Q1,3 ARE BC177
BC177 Q2,4 ARE BC107
b,
R10 {1
TO Powssavsupm.v ONE SHOT ang U3
- PULSE 3300
TRAIN TO PROBE
TP
T APPROX AAAA -0
400 Hz R11
22k
Q4
BC107
O

CMOS/TTL Pulser

C T Morris, Mid Glamorgan
For a small extra outlay, a pulse trian

facility can be added to the ETI Pulser
that appeared in December 1975. The

ETI JUNE 1980

NAND gates form an astable, which is
gated by a flip-flop. When the pulse
switch is pressed the flip-flop changes

state and turns on the astable. Single

shot or pulse trains are selected by a

change-over switch connected to the
flip-flop and astable outputs.

The OA47 diode protects the pulser
against reversal of the power supply
leads.

99




The cheapest way to /0 to your computer, 80
column high quality printer, friction feed, serial
ASCII in and out, RS232, teather light keyboard,

SOUTHEAS] ENGLAND

IBM SELECTRIC 1//0 GOLFBALL TYPEWRITER

Ideal for word processor applications, will accept a host of different typefaces for all
correspondence uses. Supplied in good warking order Atter seeing the -printer only
version advertised at over £900.00 we must be mad asking only £295.00 + carr. & VAT. QQU‘Dme
Why pay a fortune? Even if your computer fails you still have a fitst class typewrites transistor
at your disposal!

ACULAB intertace unit for PET, TRSB0, SORCERER £165.00 « VAT,

DPTU A

TIL 302/MAN 7 7 segment LED rd3dout
common anode direct drive (via
resistors) from 7447 £1-10 each

TiL 118/0C72 Darlington opto

isolator 3 for £1-00

TIL305 0.3 7 x5 matrix LED
alphanumeric readouts £3.75 each.
PHOTO TRANSISTOR

Fairchild FPT-100 NPN silicon 30v

stock

We've done it a§am!
keyboard reed switches plus full

encoder chip and you can arrange

and inbuilt 8 bit paper tape punch and reader.
Supplied in good condition with interface data
and accessories but untested, unguaranteed.
What more could you ask for.

1" Paper tape 75p per roli + pp 40p.

HURRY WHILE STDCKS LAST.

in

wransformers, pow!
nt, |.C s, to0ls.
s, microswit
other stock lines Jus!’a
displayed below 100’s ©

e've purchased a large quantity of CP CLARE top quality
QWERTY keytop sets and thrown ina PCB to
enable you to customise the keys just as YOU want them, just add and wire an
ASCII, BAUDOT, anything! Addingup toa
quality keyboard which would normally cost around £100.00. Supplied with
| layout and assembly info at only £26.98 + £1 50pp.

p oprocessors. teletypes. cripheral
er supplies, sCOpes. sig. gen’s. motors, P

ds
anacs, keyboaras. .
is compunents, v Ny thousands of

ches, VD U's sub-assemb o

tion of our vastrang

TR

HOW TO
GET HERE

Victoria, London
Bridge or Holborn
Viaduct to
Thornton Heath.
1 minute from
Thornton Heath
Station

mere frac
f pargains for callers

SUPER 77 KEY
KEYBOARD KIT

25ma. 4 for £1.00

51 P Y SCR's
D oR BA 2K3001 30v 350 ma T018 22p each 6 for £1.00
RA pER 2N5D61 50 B0Oma TO18 27p each 4 for £1.00

2N4441 50v B amps T0D220 45p each 10 for £4.00

€10501 400v 5 amps T0202 55p each 10 los £5.00
TRIACS

G.E. 12 amp 600v TD220AB 95p each 10 foi [8.75

111.C."s and Transistors by
well known manulacturers and fully
guaranteed. No fall outs. Comprehensive

DYNAMIC RAM SCOOP!
INTEL 1103A 18 pin DIL 150 ns {K Rams
guaranteed full spec. complete with data.

8 for £2.99 16 for £4.99

32 for £8.50 64 for £13.99
18 pin DIL sockets 8 for £1.60

VENTEK WORD PROCESSOR
VDY TERMINALS

Stillatew avaral 'e. he with the GREEN screen
Made by the VENTEK Co. with the following spec
12" monitor, 24 lines x80 characters, upper and lower
case with descenders, 85+ keyboard, auto repeat,
ASCIl, RS232 interface, adjustable baud rates, full
cursor control, edit function, character(s) flash etc.,
etc. Latest technology used, mostly 74LS with
dynamic rams.

Supplied in 2 grades

Grade 1 Complete tested and working £275.00 + VAT
Grade2 Conditionasseenor described £225.00 + VAT
Carriage Extra

Although Grade 1 sold tested and working no
guarantee offered. Anyone with circuits/
manuals please contact us.

HY GRADE SMOOTHING CAPS
MULLARD - PLESSEY - MALLORY - SPRAGUE

1500mt 100v 60p° | 3300mt 40v 50p
3300mt 63v 70p° { 1mt 600v MYLAR 28p
10,000mf 15v €11 | 22,000mt 16v £1.101
100m¢ 250v 45p | 2100mt  200v £2 501

°Ex equipment tested +P.P.40p

SEMICONDUCTOR
‘GRAB.BAGS'’

Amazing value mixed semiconductors, include

transistors, digital, linear 1.C.'s, triacs, diodes, brdge

recs. etc. etc. All devices guaranteed brand new, full

spec. with manufacturers markings, fully quaranteed.
50 + BAG£2.95 100 + BAGS £5.15

MUFFIN FANS

Keep your equipment Cool and Refiable with our fested ex-equipment
“Muffin Fans” almast steni running and easily mounted. Available in

E.C.C. 1.6 amp 400 T05 38p each 3 for £1.00
A.EL 1 amp 400v ready mounted on 23" x 2}
heatsink £1.00 each 4 los £3.75

LOW PROFILE I.C. SOCKETS
§ 0.1 10p each 12 for £1.00
14 0.LL 14p each B for £1.00
16 0.1.L. Goid Plated mil. grade 22p each & tor £1.0
22011 27p each 5 for £1.00
2401t 35peach3tor 100

dataon|.C.'s 15p per type.

2N4351 N channel MOS FET
2N4352 P channel MOS FET

60p each £1.00 per pair

HIGH VOLTAGE NPN POWER
SWITCHING transistors BVcbo 600v
BVceo 500v BVebo 15v 1¢ 5 amps
Pc 125 watts HFE 60 typ f1 2.5 mhz
ideal invertors, etc. TO3 £1.60 each

4 for£5.40 OTHER GOOOIES
BF258 NPN 250v @ 200ma45peach  2N3055 {R CA) B5p each
3 torf1.08. 2K5343 RF. outpul 40 volts, 1 watt up to 1000MHZ

T.05 55p each 10 for £5.00

2NA304 WNT20F E.T transisior 37p each 3 for £1.00
LM380N/SLE051 14 D.1.L 2 watt AF amp B0p
each B for £6.00

CA30288 DC. 120 MHZ ditferential cascode amp
£1.00 each 3 tor £2.50

CA3011 20 MHZ wideband amp T099 case 65p
each 2 for £1.00

TMS3114 DUAL MOS 128 bit static shilt reg. OC
25 MHZ £1.50 each 4 tos £4.25

NESSS5 10 for £2.55

GE424 zero vollage switch, triac SCR relay driver
704 can £1.10 each 7 lor £6.50

FSA2719 B independent diodes IN148. INS14
type in 16 DAL pack 38p each 3 tor £1.00

1.R. BSBO1 2.5 amp 100v bridge rec.
P.C. mount long leads 35p each 4 for
£1.08
IN4998 4 amp 100v P.C. mount diodes
long leads 14p each 10 for £1.10
LM309K +5v 1.2 amp regulator £1.10
each 6 for £5.35
AGFAC10computer grade cassettescony-
pletewithlibrarycases68peach, 1 0f0r£5.50
IN4004 SD4 1 amp 400v diodes 7p
each 18 for£1.00
I.R.12 amp BRIDGE RECS. 400 volt
£1.25 each.

POWER OARLINGTON SCOOP!
M.I1000 NP 60v 30w B amps T03 95p each

FPO3725 & NPN 50v 500ma transistors n 14
DL pack 70p each 2 lor £1.00

2N6385 NPN 80v 100w 10 amps T03 £1.25 each
MJ4030 NPN 60v 150w 16 amps T03 £2.25 each

DECADE 0-9 THUMBWHEEL SWITCHES. Stackable, gold plated contacts,
dim. 33 x 43 x 8 mm_90p each, 10 for £5.50

Miniature Continental Series 12VDC 4c/o plugin relays £1.30 each
Greenpar 500 BNC Chass. socket single hole fixing 65p

€90 Audio Cassettes screw type construction 45p each 3 for £1 00

Bulbs 24v 14 watt white frosied S.B C. 8 for £1.00

Buibs 12v 100 watt clear, base similar $.B.C. 45p each

S.B.C. Bulb Holders All steel cad. plated panel mount easily fixed via nutand
round hole, ideal disco displays, scoreboards, etc. 4 for £1 10

VMOS VMPI Siliconix TO3 power FET 0-60v, DC-200 mhz will drive direct
from CMOS etc, £1.50 each, full date 30p.

Heavy Duty Flat Insulated Earth Braid 100-200 amp braided tinned copper
in heavy clear PVC sheath 50p per metre. £6 for 15 metres + PP£1 per 15 metres
BULGIN miniature 6 way male chassis mount socket and matching free plug
60p each, 2 for£1.10

Red L.E.D.'s full spec. 0.2 14peach. 10 tor £1.25

Red L.E.D.’s0.125 10p each 10 for 80p)

Dynamic Stick Mics 6008 with built in on/ oft switch complete with lead and
min. jack plug £1 15 each. 10 for £10.00

TO5 HEATSINKS " Thermaloy ' black anodised press on aluminium finned
type 18p each. 8 for£1.00

POWER SUPPLY UNITS

5 VOLT 2.5/8 AMP TTL Made for TTL this compact ex
computer systems unit features a 10 amp transformer. DC
outputs of 5 volts @ 2.5 amps and 7.5 volts @ $ amps are
available. The 5v output is fully regulated and smoothed
with electronic current limiting. May be easily moded for
5 volts @ 7-8 amps. Sold complete with circuit, believed
working but untested. £8.25 + £1.60pp.

5 VOLT 5 AMP An extremely compact unit measuring
only 125 x 175 x 83 mm, almost fully enclosed with
terminal type connections. Features such as adjustable
volts and current limit make it ideal for an MPU system.
Sold as new. £14.99 + £1.60pp.

“4+7 & “—" 12-15v @ 250 ma. ITT Powercard.
Measuring only 140 x 80 x 40 mm, this precision totally
enclosed PSU should meet all your memory and negative
rail requirements. Individual pots allow independent
adjustment of both the plus and minus supply rails.
Supplied BRAND NEW with circuit and edge connector at
oniy£12.75 + £1.00pp.

KEYBOARDS

X 76 KEYASCIICASED X

Atlast a coded 75 key cased ASCIl keyboard at the
right price. Housed in an attractive light grey case,
this unit was originally made for ICL for use in air-
port reservation systems so only the BEST parts
were used, It has everything, we think, to meet
your most exacting requirements, nNumeric
keypad, upper and lower case, cursor controls,
single 5 volt rail, serial and parallel data outputs,
plus eight LEDs mounted on the case. Supplied
with circuits, believed brand new, but may have

minor scratches on cases.
Only £4350 + £1.60pp

two voltages. 110 V.A.C. £5.05 + pp 65p OR 240v AC. £6.15 + pp

65p OIMENSIONS 44 x44 x1}

ELECTRONIC 0

COMPONENTS

& EQUIPMENT . 0

s DISCOUNT

Due 10 our massive bulk purchasing programme
which enabtes us to bring you the best possible
bargains, we have thousands of ! C ’s Transistors,
Relays. Cap's.. P C.B ‘s, Sub-assemblies. Switches,
etc. etc SUTD'\IS 10 QuUr requirements Because we
don‘t have sufficient stocks of any one item 1o
include 1n our ads. we are packing all these items
into the "BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed 10 be worth at least 3 rimes what you
pay plus we always include something from our ads
for unbeatable value'! Soid by weight

2.5kIs £ 4.75+pp £1.25  5kis £ 6.75+pp £1.80
10kls £11.75+pp £2.25 20 kis £19.99+pp £4.75

ISOLATED 240v 4 AMP & 10 AMP
SOLID STATE RELAYS

Interface your MPU etc, with the outside world made
by the tamous ~Astralux’’ Co. They consist of &
miniature plastic module with mounting holes con-
taining & reed relay for wolation, choke and triac.
12-20 voitz D.C. at a few milliamps anable on/off |
control of A.C. loads up to 10 empsl The 10 amp
version shoukd bs mounted on a hestsink. 100°s of
uses including power control, lighting, etc. etc

Dymensions: 4 amp, 13 x 1 x{’ 10amp, 14 x 1§ x1
4ampf1.45 10amp£2.10 complete with circuit

BURROUGHS SELF SCAN DISPLAYS

A masterpiece of electronic engineering. This unit could be described as a miniature
VDU. Module consists of an 18 digit display area, mounting bezel, on board
character generator and decoder driver Circuitry, all measuring onty 8,57 x 2.25"x1.34"
By inputing a 6 bit ASCIt T.T.L. code 18 GIANT 0.4" full alpha
numeric characters may be displayed simultaneousty,
addition of external logic enables the unit to scroll
along just like a newscaster. Internal 64 character

repertoire, or external inputs for special characters JENCY HC"B

are provided. Power requirements +5v, 12 ﬁ“om [ "%5 J

and 250v Woo ML 316
Suppiiedibrandinese £55.00 + £1.25pp. 10% ':ml

complete with data

BARGAINS GALORE!
In our walk round Warehouse
NOW open Monday to Saturday 9.30-5.30

Dept. ET.1.
Telephone 01-689 7702 or 01-689 6800

Uniless otherwise stated all prices inclusive of VAT, Cash with order Minimum
order vatue £2.00. Prices and Postage quoted for UK only. Where post and
packing not indicated please add 40p per order. Bona Fide account orders
minimum £10.00 . Export and trade enquiries welcome Orders despatched
same day where possible. Access and Barclaycard Visa welcome

- >
A special bulk purchase enables us 1o offer the above keyboard at a
lowest ever price. 49 coded keys encoded into a dicect TTL compatible
7 bit output. Features such as delayed strobe, 5 voit D.C. singie rail
operation and roilover prolection make this an absolute musi for the
MPU constructor! Supplied complete with connection diagram and edge

INFORMATION

‘no time to lest’

connector, at 3 secundhanafzo.oo + P‘P. £1 .50

price of anly
95 SUPER CASEQ VERSION Same as above spec. but housed
¥} 755 in attractive two tone moulded, free standing case. Unit also
23 includes an ail TTL paraliel to serial convertor Ino details)
0%

efc

£27.50 +P.P.£1.85

TOROIDAL TRANSFORMERS

HP 240v prs sec 2+ 30v @ 4 amps 71 18y @ ) amp £1100+pp [195]
dimensions 43 12}
PR 240y prisec. 15015 @ 2 amps dimenstons 3 x 24 £4.93-pp 99p

TM 240v 10v pes sec 15015 BvA dimensions 23 x 1 £19%-pp 30p
HIGH

erriciency SMITHS
RADIAL BLOWERS

Are your hot parts sweltering? Then keep them cool
with our high efficiency radisl snail type blowers. Made
by Smiths, designed for continuous use 1N expensive
electronic equipment very powerful and quiet, gives
massive air flow to proiong component hfe and
rehability Easity mounted, arr aperture
24" x 3. Ideal linears etc.
Please state 240v or 110v
opesation. 50hz only




PET BOCK SFEVICE

How to order: Make cheques payable to ETI Book Service. Payment in sterling only please. Orders should be sent to: ETI Book Service, Modmags Sales Office, 145 Charing
Cross Road, London WC2. All prices include P&P. Prices may be subject to change without notice.
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—BEGINNERS

Beginners Guide to Electronics Squires £3.45
Beginners Guide to Transistors Reddihough £3.45
Electronics Self Taught Ashe £4.60

Beginners Guide to Integrated Circuits Sinclair £3.45
Understanding Electronic Circuits Sinclair £4.20
Understanding Electronic Components Sinclair £4.20
Beginners Guide to Radio King £3.45

Beginners Guide to Audio Sinclair £3.45

“—COOKBOOKS

TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p
IC Converter Cookbook £9.50

IL_rogic

—TEST INSTRUMENTS

— OP-AMPS

'~ APPLICATIONS

Fire and Theft Security Systems B. Weis £2.15

How To Build Electronic Kits Capel £2.35

110 Electronic Alarm Projects R. M. Marston £3.95

110 gemiconductor Projects for the Home Constructor R. M. Marston
£3.9

110 Integrated Circuit Projects for the Home Constructor R. M.
Marston £3.95

110 Thyristor Projects Using SCRs R. M. Marston £3.95

110 Wave Form Generator Projects R. M. Marston £3.95

—COMPUTING & MICROPROCESSORS—

What is a Microprocessor? 2 cassette tapes plus a 72-page book
£12.00

Beginners Guide to Computers and Microprocessors with Projects C.
Adams £6.05

Basic Computer Games Ahl £5.40

Basic for Home Computers A self-teaching guide B. Albrecht £5.40
Illustrating Basic D. Alcock £3.00

Intro to Microprocessors Aspinall £6.55

Z-80 Microcomputer Handbook W. Barden £7.75

How to Program Microcomputers W. Barden £7.25

Introduction to Microcomputers and Microprocessors A. Barna £8.60
Microprocessors in Instruments and Control R. J. Bibbero £12.60
Basic Basic J. S. Coan £7.80

Advanced Basic J. S. Coan £7.30

Getting Acquainted with Microprocessors L. Frenzel £7.25

Beginners Guide to Microprocessors C. M. Gilmore £4.90

Beginners Guide to Home Computers Grossworth £4.50

Beginning Basic R. E. Gosling £4.75

Microprocessor Programming for Computer Hobbyists N. Graham
£7.15

Miniprocessors from Calculators to Computers Heiserman £5.00
Microcomputers, Microprocessors, Hardware, Software and Appli-
cations J. L. Hilburn £17.40

Basic Programming J. G. Kemeny £6.70

Microprocessor Systems Design E. Klingman £17.00

Intro to Microprocessors Leventhal £17.00

Microprocessors — Technology, Architecture & Applications D. R.
McGlynn £9.20

Interactive Computing with Basic Monro £3.65

Basic with Style P. Nagin £4.25

Software Design for Microcomputers Ogdin £7.20

Microcomputer Design Ogdin £7.25

Microcomputer Base Design Peatman £5.70

Hands on Basic with a PET Peckham £9.00

Basic — A hands on method Peckham £6.95

6800 Software Gourmet Guide and Cookbook Scelbi £8.90

8080 Software Gourmet Guide and Cookbook £8.90

The 8080A Bugbook: Microcomputer Interfacing & Programming

P. H. Rony £8.35

8080/8085 Software Design Titus £7.60

57 Practical Programs & Games in Basic Tracton £6.65
Microcomputer Primer M. Waite £6.50

Your Own Compger Waite £1.60
Microprocessor/Microprogramming Handbook Ward £6.20

—COMMUNICATIONS

—THEORY'

—REFERENCE

—MISCELLANEOUS

\

Logic Design Projects Using Standard ICs J. Wakerly £5.35
Practical Digital Design Using ICs I. Greenfield £12.70

Designing With TTL Integrated Circuits Texas Instruments £9.35

How To Use IC Circuit Logic Elements J. Streater £3.80

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £3.95

Understanding CMOS Integrated Circuits R. Melen £4.15
Digital Electronic Circuits and Systems R. M. Morris £3.65
MOS Digital ICs G. Flynn £5.25

The Oscilloscope In Use Sinclair £3.10

Working with the Oscilloscope A. Saunders £4.25
Servicing with the Oscilloscope A. King £6.65

Radio Television and Audio Test Instruments King £7.00

Applications of Operational Amplifiers Graeme (Burr Brown) £8.45
110 Operational Amplifier Projects for the Home Constructor R. M.

Marston £3.95
Designing With Operational Amplifiers Burr Brown £18.35

Operational Amplifiers Design and Applications G. Tobery (Burr Brown)

Op-Amp Circuit Design & Applications J. Carr £4.15

T v P S S-S S

viednsy

Communication Systems Intro To Signals & Noise B. Carlson £7.65
Digital Signal Processing Theory & Applications L. R. Rabiner £24.40

Electronic Communication Systems G. Kennedy £8.75

Frequency Synthesis. Theory & Design Mannassewitsch £23.80

Principles of Communication Systems H. Taub £8.40

Introduction to Digital Filtering Bogner £10.60
Transistor Circuit Design Texas Instruments £9.75
Modern Electronic Maths Ciifford £6.95

Foundations of Wireless Electronics M. G. Scroggie £5.25

A SThe ST R Mt v s efa

"

Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.50

Electronic Components M. A. Colwell £2.70
Electronic Diagrams M. A. Colwell £2.70

International Transistor Selector T. D. Towers New update £10.20

International FET Selector T. D. Towers £4.35
International Op-Amp Linear IC Selector Towers £7.65
Radio Valve and Semiconductor Data A. M. Bell £3.60
Radio, TV and Audio Technical Reference Amos £30.40

TAAALAA s2 Ny L aAa

Electronic Fault Diagnosis Sinclair £3.55
Integrated Electronics J. Milman £8.20
Practical Solid State DC Supplies T. D. Towers £6.40

Practical Triac/SCR Projects for the Experimenter R. Fox £2.35

Printed Circuit Assembly Hughes & Colwell £2.70

Fallen behind recent advances?
Just starting out?

Need a decent reference book?

ETI Book Service provides an easy
way of getting your hands

on the right title.

“@
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It's ,
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easier
or

1z 170
-

31 Digit LED Panel Meter
31 Digit LCD Panel Meter
4 Digit LED Panel Meter
4 Digit LED Counter

4 Digit LCD Counter
6 Digit LED Counter

Lascar
% Elechronics

8 Digit LED Universal Counter-Timer

UNIT 1, THOMASIN ROAD, BURNT MILLS INDUSTRIAL ESTATE,
BASILDON, ESSEX SS131LH TEL: BASILDON (0268) 727383

1 1o

N I |

1 off 1,000 off
£28.03. £14.98.
£28.03. £14.98.
£53.95. £26.97.
£28.03. £14.98
£38.83. £19.97.
£37.75. £19.48.
£48.55. £24.48.

I

Lascar's new range of DIN-Cased Digital Display Products are low-cost, compact alternatives to electro-mechanical
products. They give high levels of accuracy and enhance the appearance of any instrument or panel. The range
includes counters, panel meters, timers, frequency meters and
thermometers. LED or Liquid Crystal displays are available
in a variety of digit sizes. All prices are 1-off and

exclusive of VAT. Large discounts available to

OFEM users

< LB ELECTRONICS et

\\® TELEPHONE:

UXBRIDGE 55399

PCB OFFERS

(1A} 100 bit shuht register PC8
115mmx94mm  containing
9x7491 6x7496 and 1x7441
Terndic bargain 85p p&p 30p
(18) Audio amp PCB (LM 380Q)
9 18vdc output 2'. watts into 8
ohm with heatsink 1 25 watt
4ohm without heatsink £1.50
p&p 2hp
(1Cy PCB 215mmx290mm
2xTMS 3122J (or sim ) Hux
32 it Shift Reg + 39 1Cs €2, +
50p p&p (inuted stocks)

MPU CORNER

2112 (200ns) €3. 2114 (450ns)
£4.50.

1702 £2.50. 2708 (400ns)
£6.25.

2716 (Single Rail) £19.00.
731254 10r £1 + p&p 26p

MK 1002P (dual 128 bit Shift Reg)

tM711CH (Voltage Comparaton)
30p.
MM5240 Character Generator +
Data 2560 Bt (64 x 8 x )
£3.50, p&p 25p

(All Full Spec)

D TYPE CONNECTORS
15 Way wirewrap plugs only 75p.
25 Way nbbon plugs £1.20.
25 Way plug isofder) £1.00.
26 Way sockets (solden) £1.00
37 Way plg £1.40, <1 £1.40.
50 Way skt twirewrsp) £1.65.
5O Way Skt E1 15 pkp 26n

COVERS
37 Way 80p. (plastiap p 25p
25 Way 65p. iplastic) p p 25p

DISPLAYS

MAN 72 7 <eq CC £1.25 p&p 25p
Burtoughs Punaplex 9 Dig + skt
and bezel €£1.00, p&p 25p

LED 3 Digit DIL 55p, p&p 25p
Bowmar 9 digit 1in LED with red
bezel (As used in calculators)
£1.00 + 25p p&p

SUPERSAVER
Ribbon Cable Headers 16 DIL
Jermyn, gold plated with cover
45p, p&p 25p
SUPERSAVER 2
Tantalum Capacitors 25 volt 4 7
uF 14 for £1.00, p&p 25p
SUPERSAVER 3
Stepping motors 40mm dia
70mm long 5mm shaft {approx)
12 24V torque 340 GMC Brand
new give away price £2.50, p&p
40p
SUPERSAVER 4
HYBRID SYSTEMS DAC 37188
Bit D1 packaged. ideal MPU users
with data, £2.95, p&p 25p
SUPERSAVER 5
LM 323K Voltage Regulator 5 volt
3A £1.50, P&p 25p
SUPERSAVER 6
RS 338 383 Miniature Decade
Thumbwheel Switch €1.65, p&p
25p
SUPERSAVER 7
SN74116 Dual 4 8u letch 75p,
p&p 25p
SN7418 Anthmetic Logic Unit
80p, p&p 25p
§N741 94 4 Bit Register 50p p&p
5p
SN74188 8 Bit Shift Register 75p
p&p 25p
SUPERSAVER 8
8C 108b 8p each or 100 for
7 00 p&p 25p
SUPERSAVER 9
4 Digit 7 segment LED Bubble
Display NSA 1540A Ex equip-
ment Sior £1, p&p 25p
SUPERSAVER 10
9 way meale female connector
ELCO 8129 0 1 inch pnch gold
plated PCB mounting 1deal for
bussing two PCB s together
Superh vslue 35p, p&p 25p
SUPERSAVER 11
STAR OFFER. Dynamic hand
mictophone 200 ohm with lead
and b pin plug £1.25 (unrepeat.
able) p&p 3op

SUPERSAVER 12
TMS 3128NC Stauc shift register,
£1.50, p&p 25p R

SUPERSAVER 13
PL259 {UHF) Elbow Connectors
50p each. p&p 25p

SUPERSAVER 14
15423 Stud mounting rectifiers,
440v 10A, giveaway price. 10 for
£2, p&p 25p

SUPERSAVER 15
20K Painton multiturn trimpots.
PCB8 mounting per box of 14
€2.50, p&p 25p

SUPERSAVER 16
Astec UM1163E 36 modulator
plus PAL colour PCB (faulty) Few
only £2.25, p&p 30p

1IEC mains chassis plug with filter
250V 6 amps Ideal for MPU
users Equivalent to R5238-429
£2 50 each p&p 30p (Limited
stocks }

Suitable cable socket 65p each
p&p 25p

GIVEAWAY
22 pin low profile dil socket,
gold plated
20p EACH
p&p 25p

LEDs (Full spec).
TIL209 red 10p. O 2in red 12p.
0 2in green 28p. 0 2in yellow
28p.

RL54 red Axial lead 15p.

P&p on all above 25p
VERNITRON Ceramic fiters type
FM4 10 7MHz 45p, p&p 25p
TRANSISTORS, 80236 40p.
8C1B3L 10p, BF195 10p, SGS
2N3055 30p, p&p on all 25p
TBA 810S with data 85p, 4-way
Dil switches 75p. MC1303 Dual
Stereo preamp with data £€1.25.
7in Nylon cabie ties 100 tor
£1.50. All p&p 25p

NEW SN76477 (Yes back in
stock) Sound Generator IC (Train
plane explosion laser gun etc )
with data £3.25, p&p 25p

PCB KEYBOARD, 65mm X
82mm 18 key Clickers less Key
tops ideal Hexadecimal use 35p,
p&p 25p

PACKAGED 10-WAY REED
relay 12V col ternfic value 50p,
p&p 25p

PAPST min-fans 80mm X 80mm
wapprox} 220V 50Hz Brand new
£8, p&p 11 (hmited stocks)

Pewec Boxer As above but 115v
at £4.50 + £ 1 00 p&p

WE STOCK PETs

8K version £599. SAE for the PET
SORCERER software lists at dis-
count prices

We can also offer a 48-hour repair
service for out of warranty PETs
Telephone for details PET edge
connector 40x04 £1.40 each
p&p 25p

IC HOLDERS (Low-profile)

8D 12p 14 Dil 15p

16Dl 17p 18 Dil 20p
22 Dil 28p 24 DIl 35p
28 Dil 45p All p&p 35p

WE STOCK a vast range of TTL,
CMOSS some 74LS MINIATURE
TOGGLES, etc
PSUs. We have a large stock of
power supphes at very reahstic
prices (callers)
RELAYS

ITT 700 ohm Single pole
changeover 45p. BANOR reset-
table double pole changeover 12V
£1. both p&p 25p

CIRCUIT BREAKERS
4450v AC 65v DC O 5A 50p; ditto
7A 80.p p&p 25p
ALLEN KEYS, 7/16:n 5p; 12 for
50p p&p 25p
QOlivetti hine printer with tape punch
and reader upper and lower case
With stand £295. Phone for more
details
CALCOMP MODEL 140 8in Disc
Drive fully tested €196 tnc VAT,
carnage & cost CALCOMP 140
8in Fault on PCB £120 :n VAT
carnage & cost

PERTEC FD 400 U2. Dropped by
an 1diot Damaged front panels
£60 each inc VAT, carriage & cost
Recordacall telephone answenng
machines {GPO line matching
transformer removed)} sold as s
from £2 to £10 depending on
condition Fitted with very nice
standard cassette deck With
wurcurt dragrams SORRY BUT FOR
CALLERS ONLY

Terms cash with order (official
orders welcomed from colleges.
etc) All enquires s a e please All
prices inclusive of VAT, unless
otherwise stated Postage as
shown per item

FOR THE PROFESSIONAL
USER. CP Clare Keyboard
switches with buttons (blank) 65p
each p&p 25p

Gould PMA 47/10 015V 3A
Brand new £45 p&p £3 50 Many
more 1n stock but in small
numbers Please phone for
requirements

PLEASE DO NOT ORDER GOODS
FROM OLD ADVERTS PHONE
BEFORE ORDERING

Surpius stocks purchased for
cash

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND
All enquiries s.a.e. please

New retail premises, now open
Mon , Thur . Fn and Sat 9 30-
6 00 Lunch 1 2 15 weekdays
We are situated just off the A40
Opposite Master Brewer

K. W UXBRIDGE
55399

e All components full
(mmcm | e
=) _
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L.C.D.
DIGITAL

STOPWATCH

At last a hand-held digital LCD stopwatch at a realistic price.
Times to maximum of one hour in 1/ 100ths seconds with one
shot, sequential, lap and 'Taylor' functions. Also displays real
time in hours, minutes and seconds with day and date
Thousands of these watches have been purchased by
laboratory workers throughout the UK. Now available for
Athletes, Sportsmen, Joggers, Sailors, Astronomers, Doctors,
Nurses, Hobbyists, etc , etc

Only 40 x 80 x 15mm and weighing little more than one ounce
the watch comes complete with batteries, internal light,
lanyard, instructions and one year's no quibble guarantee.

Price £18.20

including VAT & Postage. Cash with order, from:

NORTHERN TECHNICAL AND CHEMICAL
SERVICES (Dept. ETI)
331 East Prescot Road, Liverpool L14 2DD
Tel: 051-228 4690
Trade and Expori enquiries welcomed

STEREO
FUNCTION
MODULE
CP-FG1

For comprehensive hi and lo filtering and control of stereo
separation {image width) mount a CP-FG1, 2 switches and 3
pots on a Magnum CP-MPC2 Interconnection Board. This fully
encapsulated function module incorporates some unique
features. Two stereo filters ("'rumble’” and "'hiss’’) are pro-
vided, each with its own slope control and choice of three
cut-off frequencies. Stereo separation control allows variation
of the apparent image width to suitlistening conditions — if you
can’t place your speaker where it really ought to be, let the
CP-FG1 do it for you! All modules are, of course, available
separately — Magnum boards aren’t essential but coupled with.
their specially designed P.C. mounting pots and switches, they
are an easy way to build the system of your choice.

CP-FG1—£13.55 inc. (U.K.) £15.55 inc. (Export).

Also available: Pre-Amplifiers, Filters, Power Amplifiers. Peak
Programme Monitors. Compressor/Expander Active
Crossovers, Power Supplies, plus all pots, switches, etc.

MAGINUIM AULOIO Lid.

DEPT. ETI6, 13 HAZLEBURY CRESCENT
LUTON, BEDS. LU1 1DF
TELEPHONE: 0582 28887
SEND LARGE S.A.E. FOR DETAILS

TRIACS DIGITAL VOLTMETER/
400V Plastic Case (Texas) THERMOMETER KIT
LY 3A 49p 16A 90p
ga S8 20a 10%p nD T, (ool
12A ,859 25A 1 909 b sets, capacitors, diodes. Ié and
N 6A with trigger 80p 0 5’ hquid crystal display

\ BAisolated tab 65p Components are also included
Diac 18p 10 enable the basic DVM kit 1o

be modiied to a Digital Ther-
mometer. using a single diode

as \he sensor Requites a 3mA 9V supply
(PP battery) £20.75

M are

24 HOUR CLOCK/APPLIANCE
TIMER KIT

Switches any appliance up

w0 1kW on and olf at preset LEDS
times once per day Kit 0 1" Red 9p
cantains AY-5-1230 IC 0t Green 12p
0 LED display, mains 0 1" Yellow 1
| —m———— £ upply display dovers 0 2" Red ::
- switches, LEDs. tnac. PCBs 0 2 Green 12p
& full instructions 0 2" Yeliow 12p
CT1000K Basic Kit £14.90 / 0 2" chps 3p
CTI1000KB with white / Rectangular Red 18p

box (56 X 131 X 71mm) £17.40

Ready Buill £2250
MINI KITS

Rectangular Green 20p
Rectangular Yeliow 219

DISPLAYS

These KITS torm useful subsystems which may be DL304 Red 0 3" cc pin com
incorporated into larger designs or used alone Kits patible with DL704 70p
inctude PCB short instructions and all componentsg DL307 Red 0 3" ca pin comp
TEMPERATURE CONTROLLER /THERMOSTAT DL707 70p
Uses LM3811 IC to sense temperature (80 C max: =
and mac to switch heater PCB (4 cm sq.) poien- DLB47 Red 0 8" (pincomp DL747)cc £1.80
tiometer. plus all other components included wth DL850Red 0 8 c ¢ (pincomp DL750) €£1.80
INS1ruUClions DL727 Dual 0 5" ca Red £1.50

500w £3.20 TKW £3.50
SOLID STATE RELAY

Ideal for switching motors, hghts. heaters eic frem

logic Opto 1solated with zero voltage switching

Supphed without triac Select the required triac frem

our range €2.60
BAR/DOT DISPL

LIGHTING CONTROL KITS

Displays an analogue voltage on a hinear 10-element Directly replace conventionai light switch and control

LED disptay as a bar or single dot Idea) for up 10 300W of lighting. No mains rewinng. Insulated

thermometers. leve! indicators etc. May be stacked t touchplates. £asy to follow instruciions

obtan 20 to 100 element displays. Requires 5-20V TD300K TOUCHDIMMER Single touchplate with

supply £4.75 alternate action. Brief touch switches lamp on and
BURST nn(/nuponnoun TEMPERATURE off. longer touch dims or brightens lamp Neon lamp

N TROL! helps find the switch in the dark
Based on the TDA1024 Zero Voltage Switch this kit TDE/K Extension kit for TD300K for 2-way switch
contair.s all the components required to make & ing. etc £1.50

TSD30OK TOUCHSWITCH & DIMMER. Single
touchplate, small knob controls brighiness  €5.50
TSA300K - AUTOMATIC Single touchplate. Time
delay vaniable 2 secs. to 3¥2 mins £4.30
LD30CK - LIGHTDIMMER KIT £€2.90

burst lire  power controlier or @ proportional
temperature  controlier enabling the temperature of
an enclosure ta be maintained to withn 0.5
1 5KW £5.25 3KW £5.55

INFRA RED
" REMOTE CONTROL

If you've got the ideas, we've got the
hardware. Hundreds of uses in the

home, shop. business or industry —
Our range of {Cs and components for !
Infra-Red remote control enable you )

10 build controllers for applications
ranging from heating to Hi-Fi to toys
1o garage door openers

Up to 16 channels with three ana
logue outputs, low component
counts and large tolerance of clock
frequency eliminate the need for
crystals or coils. The systems otfer

- <5 high noise immunity, reliability and
- low cost
\\_/:' LD271 IR Emitting Diode . . .36 (¢} F3 2
\y SFH20S Photodiode Detector .95 .

=94 SL480 I.C. Pulse Amplifier 1.40 r< o
«((0 SL490 Keyboard Controlled (& \\"“
Encoder/Transmitter ... 2.40
ML922 10-channel Racawer + 3 T
Analogue Outputs .. ... 4.2
[ ML928 16-channel Receiver (4
= latched binary outputs) . 1.40 < —
Data sheets (per device) ... .0S AN
f These ICs can also be used with \%E [
ultrasonic or radio links, depending — o &

on range. cost and speed of opera-
tion. For more details why not give us
aring

MINI TRANSFORMERS

S1andard mains
primanes 240V a ¢
100mA secondaries
6-0-6V 4 . B3 115x35x37mm
9-0-9v 1 :

12-0-12V

Moulded in high impact ABS Supplied
with lids and screws Black or white

B8295x 71 x 35mm 65p
78p

YW 220hm. 10M

:p ;8 pn 17p Pack ot 10

12p 8 pin 24p a {one value} 10p
ODMW3 3V-anv  8p

g e HD 13W7 527V 1sp (‘1%':::::5; sop

Sotdercon Pins 50p. 100

AI.L COMPONENTS ARE BRANO NEW ANO TO SPECIFICATION. ADO VAT AT CURR
BY APPOINTMENY

TK Electronics

ETI JUNE 1980
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Measure Resistance to 0.01.ﬂ. T

At a Price that has no resistance at all

ONLY £55 (€3 p&p + VAT €8.70 = £66.70)

YOUR OPPORTUNITY TO

BUY THIS SUPERB
DMM AT THIS PRICE
FOR A LIMITED
PERIOD ONLY

THE ULTIMATE IN PERFORMANCE —
MEASURES RESISTANCE TO 0.01 OHMS,

VOLTAGE TO 100 MICROVOLTS, CURRENT
TO 1 MICROAMPS AT LOWEST EVER PRICE!

FEATURES

3% digits 056" high LED for easy reading
100V, 1A, 0.0192 resolution

High input impedance 10 Megohm

High accuracy achieved with precision resistors,

not unstable trimpots

° Input

overload

protected to 1000V (except

200mYV scale to 600V)
° Auto zeroing, autonolarity
L Mains (with adaptors not supplied) or battery

operation

Built-in charging circuitry for NiCads

Overrange indication

Hi Low power ohms, Lo for resistors in circuit,
H: for diodes

MODEL 7010 FREQUENCY COUNTER

\Z

1,

Case
3 Gate imes
1 ppm TXCO

£15 + VAT

Miniature size

10 MHz ume base
Optional external clock input

S 9 DIGITS 10HZ to 600 MHz

ONLY £120 + VAT

Range 10Hz 10 600MHz

9 red O 4 LED digits

NBS Calibration traceability
Black Anodized Aluminium

{Complete with built:in Nicads)

LED indicator 'ﬂDDDDuun

1 Megohm and 50 ohm nputs
AC/DC or Nicad rechargeable
battery operation

Full year guarantee
Comprehensive manual

weight 1 b

New Digital Multimeter M1200B
A

ICROCHIPS AT MICRO

PRICES

mpare our prices before you bu
elsewhere. All brand new. prime

2102 LHPC Low par, high performance
50ns 99p
2114 Low power high speed 300NS2.95
2114 Low Power 200ns
4116 Dynamic RAM 3.50
NEW P4315 4K CMOS static RAM, low

N

power 450ns 12.95
1702A 3.75
2708 4.50
2716 Single 5V supply 13.95
AY-5-1013A 2.98
AY-3-1015 3.98
IMB402 4.50

CHARACTER GENERATOR
RO-3-2513 UC 4.50

FLOPPY DISK CONTROLLER
£D 1771 Single Density

1BM Compatible 19.95
£D 1791 Dual Density
IBM Compatible 39.95

MC14412VL .9
AY-5-2376 7.95

INTERSIL CHIPS ARE
DOWN

Due to butk purchase we are able to offer
unbeatable prices on INTERSIL CHIPS
Compare our prices below distributors!

ICL7106CPL 5.95
1CL7107CPL 6.95
ICLBO3BCCPD 2.95
1ICM7216A1J1 18.75
ICM7216BIPI 16.75
ICM75551PA 80p

709 30p NE555 18p
723 33p NE556 50p
741 17p RC4136 90p
747 40p SN76477N 1.75
748 25p TBAB10 DAS85p
LM301AN 25p TLO71 40p
LM311 42p TLO74  1.30
LM318  70p TLO8! 35p
LM324  35p TLO82 80p
LM339 40p TLOB4 1.10

LM380  60p TL49D New1.75
LM1496 60p XR2206 3.00
LM3900 45p XR2207 3.75

DISPLAY LEDs AT
LOWEST PRIGES
DL 704/DL 707 39p

FND 500/FND 510 99p
MV57164 Bar Display 2.25

THE MOST VERSATILE
LIQUID CRYSTAL DISPLAY

;’.B;B-a 1.24 25+ 100+
ez “* £4.45 £5.50 £4.95

LCD106 6.455.50 4.95

5" Field etfect LCD display
featuring 32 digits, colon
plus/minus sign. 3 decimal
points and 'LO BAT " indicator
ideal for DMMs, DPMs, digital
thermometers, AM/FM radio
readouts. Just look at the fea-
tures. Ultra low power con-
sumption, high contrast ratio,
wide viewing angle, rapid res-
ponse, proven sealing techni-
ques, superior MTBF, reflective
aluminium foil. Over 300,000
already sold! Perfect interface
for Intersil 7106 and 7116

40 PIN DIL

SE 01 Sound Effects
Kit NEW

The SE-O1 is a complete kit that
contains alt
the parts to
build a pro-
grammable
sound effects
enerator
esigned
around the
new Texas
Instruments
SN76477
Sound Chip,
the board

swiiches and
pots to pro-
gram the
various com-
binations of

pumm— em - — = = e e— e e—_———

I To Maclin-Zand Ele

ronics L

1st Floor Unmit 10 East Block

I 38 Mount Pleasant

London WC1X OAP

Please send me DMM M 1200B (€66 70 incl

I enclose chequr
I Name

I Address

Also available from
retail shop

Audio Electronics,
301 Edgware Road
London, W.2
Telephone:
01-724 3564

©N Zand
104

Frequency Counter
7010 (£138 inc)

PO Bank Draftt

Sole UK Distributor

al

Maclin-Zand Electronics. Ltd
38 Mount Pleasant,London WC1XOAP

Tel. 01-837 1165/01-278 7369
Telex. 8953084 MACLING

7805/781255p 7BHO5SC5.75 e e
7905/791265 SKC 6.25 VvCO. Noise
RQA One Shot

and Envelope Controls A Quad Op Amp

06D 400V 5a 1C 1s used 1o implement an Adjustable

0 Puise Generator, Level Comparator and

NEW AY-3-8910 B \ Muitiplex Oscillator for even more ver

&@ an saulity The 3% x 3" PC Board features a

E 1 g prototype area to allow for user added

X wreuitry. Easily programmed to duplicate

€4“9 ‘wee( ion, Phaser Guns, Steam Trains,

AY3-8910 PROGRAMMABLE ol almost an infinte number of other

SOUND GENERATOR

The AY3-8910 1s a 40 pin LSI chip with
three oscillators. three amplitude controls.
programmabie noise generator. three
mixers. an envelope generator, and three
D/ A converters that are controlled by 8
BIT WORDS No external pots or caps
required  This chip hooked to an 8 bit
mucroprocessor chip or Buss (8080 Z80
6800 etc.} can be solftware controlied to
produce almost any sound. it will play
three note chords. make bangs, whistles,
sirens, gunshots, explosions, bieets
whines or grunts In addition, 1t has
provisions to control 1ts own memory
chips with two 1Q ports. The chip requires
+5V @ 75ma and a standard TTL clock
oscillator A truly incredible cwrcuit. Only
£8.25 + VAT

60 page manual with S-100 interface
instructions and several programming
xamples £2.25 extra (No VAT)

Contacts Price

8 PIN 06
14 PIN 07
16 PIN 08
18 PIN A?« 11
20 PIN 6\"/ 13
22 PIN 14
24 PIN 15
28 PIN 18
40 PIN 25

. The unit has a muttiple of apph-
cafons The fow price includes all parts
asskmbly manual. programming charts
etailed 76477 chip specifications It

OMPLETE KIT ONLY £12.50
P&P 50p + VAT

Frggn T1 TL4A9O BAR/DOT DRIVER
1) Drives 10 LEDs with adjustable analog
stpps Units are cascadable up to 10 (100
eps) Drives LEDs directly Great for
oltage, current or sudio displays.
smilar in features to LM3914 with specs
'and circwit notes

£1.75 NEW i
Matching Bar Display f l}
MvV57164 £2.25 :

Ordenng informaton: For orders under
€50 add 50p p &p Add 15% VAT 1o
total Allitems are subject to prior sale and
therefore subject to avaiiability Prices are
subiect to change without notice

MhicIo
HIH T by

Tel. Bideford (02372) 79507
Telex 8953084
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QUESTION?

Is your hobby home computing or electronics?

Do you understand the application of IC's, Transistors,
Diodes, etc?

Have you used or applied analogue or digital techni-
ques?

Are you applying TTL Logic to your home computer?
Are you programming your home computer using
simple software techniques?

ar W oN-

It the answer is YES to any of these questions then why not
consider turning your hobby into a career — applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro-processor systems.

We will train you through to advanced technology at the
company training school, fitting the individual in at their
own level.

We have vacancies over the whole of the U.K. especially in
the London area, with the successful applicants working
from home, usually in a radius of no more than 60-70
miles.

We supply all tools and test equipment, plus a company car
which is available for private use.

If you are interested, then why not contact Mr. C. Mark-
lew on 0249 813771 to discuss your own career oppor-
tunities in confidence, or write to:

KODE SERVICES
LIMITED

Station Road, Calne, Wiltshire

Happy
Memories

4116 200ns £4.50 4116 150ns £5.50
2114 200ns £3.95 2114 450ns £3.45
2708 450ns £4.95 2716 5 volt £14.95

VERBATIM mini discs soft sectored.
£19.95 per ten

SALE

We're moving shortly to new premises and don't
want to carry much
Bargains for all
All prices include VAT, 30p postage on orders
below £10
Access and Barclaycard

All orders to:

Dept. ETI
19 Bevois Valley Road
Southampton, Hants. SO2 0JP
Telephone (0703) 39267

The 2001 sweeps the board

#

#

; R
-

MM

-

atonly £75

Get all the waveforms you'need—~1 Hz to -1 MHz in five
overlapping ranges: stable, low-distortion sine waves,
fast rise/fall-time square waves, high linearity
triangle waves — even a separate TTL square
wave output. Plus high- and low-level

main outputs.

An applied DC Voltage at the Sweep input
can shift the 2001’s frequency: or sweep

up to 100: 1 with an AC signal.

A pushbutton activates the DC Offset control,
which shifts the output waveform up

or down on command.

For value for money the 2001 sweeps the rest off the board.
Forimmediate action — The C.S.C. 24 hour, 5 day a week service

Tel: (0799) 21682 and give us your Access, American Express, Barclaycard

] ) number and your order will be in the post immediately or just clip out the coupon.
*price excluding P&P and 15% VAT

CONTINENTAL SPECIALTIES CORPORATION

D D END TN e I IED S OIS GED B aae B oS mEs
Continental Specialties Corporation (UK) Limited

Dept HH Unit 1, Shire Hill industnal Estate, Saffron Walden, Essex. CB11 3AQ
i ——
l Model 2001 Sweepable jﬁ£87.98. (inc. F’&F’| Qnty I For FREE catalogue
l Function Generator | and 15% VAT) l Reqd. | tick box I
— Name. .. .. . . . ... Address . ... Lo
C.S.C. (UK) Limited I _______
Dept. 9HH Unit 1,Shire Hill Industrial Estate, I enclose POICheque for & 00 e ;
D quefor €. ... L or debit my
Satfron Walden, Essex CB11 3AQ Barclaycard/Access/American ExpressNo .. ....... ... . .. expdate ... .. ...,

Tel: Saffron Walden (0799) 21682 Telex 817477
ETI JUNE 1980
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At last
A Professional

Electronic Ignition
— in kit form

Years of ignition experience gained, both in competition and with
turbo charged engines, has enabled Micro-Dynamics to biing the kit
builder a new concept in electronic ignition

Only high grade passive components and carefully selected semi
conductors are used in this comprehensive kit which includes a fully
prepared printed circuit board and painted case. Ample wire, solder
and heat sink compound are provided as well as a comprehensive
vehicle installation kit. Assembly time should be about 1 to 2 hours
with the aid of the complete illustrated building and fitting
nstructions

As it was developed through competition, this kit system
incorporates all the best features claimed for ignition improvement
as well as a unique waterproof switch for high reliability. The system
requires a 12volt negative earth supply and is suitable for all engines
with coil and contact breaker igr.ition up to 8 cylinders

' s {gTn £17.67
MD1 Kit PRICE

Also available are fully encapsutated and “‘Burn-in’’ tested units built
on the same production line as the competition systems.
PRICE £31.50

Send SAE if brochure only required.

Allinclusive

Electronic ignition
The only system with
UNIQUE circuitry that
produces a Maximum
Energy Spark (M.E.S.) at
every engine speed. No other
known system has this patent
applied for, feature. Starfire is
the most efficient inductive
system easily fitted using only basic
tools. Designed by a team with many
years experience in automotive electronics,
it is manufactured in England to the highest standards

Delay-Lite

INTERIOR LIGHT DELAY UNIT FOR CARS

Maintains and fades interior hght for 10 to

20 seconds after drivers door 1s closed
NO MORE FUMBLING IN THE DARK !

L.S.M. Products, PO Box 51,
FREEPOST, 411Croydon Road,
Caterham, Surrey CR3 6UD
Tel: Caterham (0883) 49281
24 hour answering service
PRICE INCLUDES POST, PACKING & VAT

GREENWELD

443 A Millbrook Road Southampton SO1 OHX
All prices include VAT @ 15% — just add 40p post

OUT NOW

THE
NEW

1980
GREENWELD
CATALOGUE

FEATURES INCLUDE
@ 60p Discount Vouchers
@ Quanuty prices for bulk buyers
@ Bargain List Supplement
@ Reply Paid Envelope
@ Priority Order Form
@ VAT inclusive prices
PRICE 40p + 35p POST

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC BRANO NEW
MARKEQ OfVICES — SENT BY RETURN OF
POST, VAT INCLUSIVE PRICES

K001 50V ceramic plate capacitors 5%, 10 of
each value 22pF 1o 1,000pF, total 210 £3.69.
K002 Extended range 22pF to 0 1uF 330 values
£5.53.

K003 Polyester capacnors, 10 each of these
values 0 01. 0015, 0022, 0033 0047
0068, 01, 015 022 033 0474 110
altogether tor £5.07.

KOO4 Mylar capacitors, min 100V type 10 each
all values from 1,000pF to 10,000pF Total 130
tor £4.06.

KO07. Electrolytic capaciors 25V working small
physical size 10 each of these popular values 1
22,47 10.22, 47.100uF Total 70 for £3.59.
KOO8 Extended range as above, also including
220 470 and 10004 F Total of 100 tor £6.05.
K021 Miniature carbon film 5% resistors CR25 or
smiar 10 of each value from 10R 10 1M, £12
senes Total 610 resrstors £6.15.

K022 Exjended range Total 850 resistors from
1Rto 10M £8.50.

K041 Zener diodes 400mW 5% BZYB8 etc 10
of each value trom 2 7V to 36V, £24 senes Total
280 for £16.37.

REGULATED PSU PANEL

Exclusive Greenweld design — betier spec than
anything on the market being oftered at the price
Panel 110x82x33mm high contains all com-
ponents including brnidge rectifier and smoothing
capacitor Ready built and tested — ust add a 30V
2A wanstormer and two pots for a tully vanable
voliage and current supply

SPEC Output voltage 0-28V
Qutput current 20mA-2A
Source Impedance OR1
Open circunt npple 10mv

Send SAE for full details of the many ways this
useful module can be used together with price hst
of parts lor vanous optons Oniy £6.75

TRANSISTOR PACK K516

Take advantage of this unbelievable offer!!

Small signal NPN/PNP 1ransistors in plastic
package atan incredibly low, low price!! Almost all
are marked with type number — almost all are tull
spec devices Some have bent feads Over 30
different types have been tound by us including
BC184/212 238 307,328 BF196 /7
ZTX107/8 973427450 550 etc Only avail-
able as a mixed pack at £3 per 100 £7 per 250
£25 per 1000

BUZZERS, MOTORS
& RELAYS

2401 Powertul 6V DC buzzer all metal construc
ton 50mm diax 20mm 70p.

2402 Minature type buzzer 6 9 or 12V only
22x15x 16mm Very neat 53p

2450 Munature 6¥ DC motor high quality type
32mm diaXx25mm high with 12mm spindle
Only £1.

A372 Audible Warning device — solid state circuit
drves high efficiency transduces to give high
output Voltage reqd 4 18V Can also be driven
direct trom TTL or CMOS Module size
45% 21x 12mm Comprehensive data suppled
€1.50

WB892 Heavy Duty 12V relay 1deal for car use —
single 1 5A make contact Coil 25R in sealed metal
can with mounting bracket 85p.

W8I0 DIL Reed relay SPCO 7 4 10v 200R col
Only £2.20.

See last month s ad for olher items

COMPONENT PANELS

7525 Contains 11 BOOmA 60V 2NS061 SCRs,
11 6V8 zeners, 11 1N4004 diodes plus Rs. Cs.
etc Only £1.

74 Seres ICs — Gates and complex logic, 20 asstd
ICs on panels £1; 100 ICs £4.

2527 2x6V reed relays 6x2S030 or 25230
6x 400V rects, plus Rs Only 50p

TMA4030 RAM
4096 bit dynamic RAM with 300ns access ume.
470ns cycle tme, single low capacitance high
level clock 1/p. tully TTL compauble, low power
dissipation Supphied with data £2.75.

VEROCASE SALE!!
Only one size left now — these have soid
very fast — if you wanta % price case like
75-3008, only in GREEN, order one now!!
21051 180% 120X 85mm £2.30.

BULK SUPPLIES

Al new full spec. devices. Prices are for »
minimum of 100 of any one device and
exclude VAT, which must bs addad at 15°%.
Minimum order value from this section is
£10 + VAT +post. VAT receipt on req .

AC187K .20 BF 757 .27
AD161/2 .45 BFR40 a7
BC107 .07 BFW43 .32
BC108 .08 BFY17 a9
BC109 .07 BYFS50 13
BC114 .06 BFYS1 .13
BC117 07 BFY52 A3
BC118 .05 BFY56A .18
BC119 .14 BFYS56A .18
BC125 .06 BFY64 Bl
B8C139 .14 BRIOY .28
B8C1a7 .05 BRX48 085
BC148 .05 BRY46 17
BC1488 .05 B5X20 .075
B8C149 .05 BSY38 A2
BC159 -05 BSYS6 10
BC168C .055 BSY82 A9
BC169C .055 B5Y85 .23
BCY72C .05 BSYQ5A .085
BC177 .07 BT121 .80
BC1828 .045 8U205 .80
BC1838 .045 BU206 .80
BC184L({TO5).045 BU407 .80
B8C212 .045 Ccv7001 .23
BC2128 .045 CV7493 a9
BC213L .045 CV7588 18
BC2141(T05).045 MEQ476 .055
B8C237 -05 MJE340 .22
BC2378 .05 MPS2369 .08
BC237C .055 MPS3638A 06
BC2388B .05 MPSE515 .08
BC239B 055 MPSAB6 .24
8C252 .07 0c44 19
BC256A .05 0c4s 17
BC308 .05 0C139 26
8C3088 055 OocP71 63
8C320 .07 PBC108 065
BC328 .07 TIP3 22
BC337 .07 TIP41A 28
BC348 .07 TIP42A 29
BC351 14 TIP2955 46
BC413 .05 TIP3055 45
BCA485RB .06 TIS91 12
BC4BEA .06 ZTx107 06
BC546B .06 21X212 06
B8C547C 055 27X214 06
BC5488B .05 ZTx303 07
BCHS6A 06 ZTX311 07
BC5568 06 2TX313 06
BCS557A 06 ZTX341 07
BC737 07 2TX450 06
BCX32 05 ZTXS01 96
BCX33 05 ZTX503 07
B8CY32 12 2TX550 06
BCY 71 1 2N1021 94
BCY72 10 2N1132 16
80112 64 2N1377 62
BO131 18 2N1T7Y 18
80132 18 2N1893 16
BD133 18 2N2369 12
BD137 20 2N2646 34
80138 20 2N 2894 12
ep181 .40 2N2926Y 045
BD184 .45 2N2926R .045
BD246 .30 2N3053 13
BD278A .32 2N3064 .36
BD433 .32 2N3055 .30
BD525 .24 2N3442 .78
8D526 .24 2N 3683 42
BD543A .30 2N3618 .BO
BD69SA .45 2N3702 10 .045
BD696A 45 2N4124 -08
BF173 13 2N4400 .08
BF181 .15 2N4401 .08
BF195 .055 2N4403 .06
BF196 085 2N4410 .06
BF197 055 2NS5193 .20
BF198 .055 2N5196 .22
BF24) .055 2N5401 A7
BF255 .078 2N5447 .06
8F257 19 2N5831 .08
BF258 .20 2NB121 16
BF324 3 25C536 .05
BF337 19 25C1617 62
BF355 18 25C2068 43
B8F394 .055 25C2073 .45
BF414 .065

BF450 .095 Send SAE for Iatest

BF461 .09 bulk buyers list.
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Superboard I s ucrosorressicacnan [SUPRF PANtBOO o0 coumn e

s — At these ?rices .why waste time and money on The ideal companion for PET, APPLE, TSR80,
oy unauthorised kit copies? Just a little more in Exidy, Superpoard, Compukit, Ohio
w price than Sinclair for a whole lot more and Challengers and most micro’s
fully expandable ! : W  Rugged metal enclosure makes it ideal
610 Expansion Board 8k RAM for home computing, small business
ONLY £159.95 + VAT . systems, data fogging etc.
IP CD3P Minifloppy Disc, Cased, *RS—232, 20mA, IEEE 488 and Centronics 1/0
A PSU, 2 copies Dos ONLY £289+VAT ] "16 Baud Rates to 19,200
i BUILT K A Set of 4k RAM (Superboard users *60 Lines per minute - Bidirectional
£159.95 only) ONLY £28 + VAT \W L *5 print densities 72,80,96,1200r 132 Chr/Line
Plastic Case, Beige ONLY £26+VAT y *Self Test Switch *2k Buffer
NEW 50Hz version Challenger IP-Metal Cased, Super- *Tractor and Fast Paper Feed/Graphics
-NO FLICKER  board, PSU modulator ONLY £208 +VAT Model 800 MST ONLY £399 + VAT

Radofin Teletent Decoder

Get more out ADD A NEW DIMENSION
of your TV TO YOUR CAR WITH
W COST EFFECTIVE FUEL
MANAGEMENT

& £149.95 : *Miles per gallon - Instant *Miles per gallon - Average *Miles per
*Miles to empty *Elapsed Time *Time to empty *Time on trip
CEEFAX and ORACLE via 6 preset tuner, enlarge facility, Time on, Speed: + 0.5 mph - Instant 2 hours to fit

ONLY
L-\ + VAT ‘ hour - Instant *Miles per hour - Average *Gallons used since fillup
f/ Miles on trip
Works onany TV (RF in/RF out), remote control unit, Teletext colours, Accuracy: Time: + 30 secs/month Takes only about
Time off facility, reveal button - for quiz games hold button. +0.005 mph - Average
g o Fuel Used: + 3% ONLY £77.50 + VAT

Please add VAT at 15%. Carriage extra, will advise at time of order. Official orders @

- welcome. Product details on request. Trade and export enquiries welcome.
ghtg mi(‘o CALLERS - 33 CARDIFF ROAD, WATFORD, HERTS. Tel: (0923) 38923
MAIL ORDER -P.0. BOX 17, BASINGSTOKE, HANTS. Tel: (0256) 56417
Ctose to Wattord Footbalt Ground. Nearest Station - B.R. Watford.

BUY IN CONFIDENCE - In the event that we are unable to deliver your goods within 7 days, we do not bank your remittance until such time we have the goods to
despatch. If on receipt of your order, the goods do not meet with your satisfaction, return within 7 days for full refund. Alt goods covered by manufacturers guarantee.

{M308N 60p | 4066 50p | 7491 45p | AC153 30p | BF184 25p | ZTX303 18p
LM318N  200p | 4069 20p | 7492 30p [ AC176 23p | BF185 25p | ZTX304 22p
DELTA TECH & co LM324N  §7p | 407071 22p | 7493 35p | AC187/B  23p | BF194/5 10p [ ZTX311 18p
. LM339N  60p 4&732 3 20p | 7494 50p | AD149 70p | BF196/7  10p | ZTX341 22p
LM348N  90p | 4081/2 22p | 7495 40p | AD161/2 40p | BF2248B 14p | ZTX500/1 15p
62 NAYLOR ROAD, LONDON, N20 OHN LM377N  175p | 4086 80p | 7496 50p | AF114 30,': BF2448 35: ZTX502 21p
Please add 35p for P&P LM38ON  90p | 4510 100p | 7497 200p | AF124 40p | BF258 32p | ZTX503 17p
. LM381N  140p | 4511 100p | 74100 70p | AF125 35p | BF259 32p | ZTX504 23p
RESISTORS (Vs W) 2A/400V  55p LM382N  130p | 4516 100p | 74105 43p | AF126/7 37p | BFR39 30p | 2N696 35p
10 ohms to 10 Mohms 1.5p WO02M 20p LM1310N 150p | 4518 100p | 74107 20p | AF139 40p | BFR40 20p | 2N697 28p
PRESETS (.15W Horizontal) WO6M 30p LM3900N  55p | 4520 100p | 74109 40p | AF239 42p | BFR79 30p | 2N698 40p
100 ohms to 2 Mohms 7 LM3909N 78p | 4528 100p | 74110 40p | 8C107/8 10p | BFRSO 20p | 2N706 19p
POTENTIOMETERS (Vs W) VOLTAGE MC1496P 85p 74118 90p | BC109 10p | BFX29 25p | 2N914 22p
Linear & Log Scale REGULATORS NE531 110p | TTL 74121 26p | BC117 20p | BFX84 25p | 2N918B 35p
4.7 Kohms to 2.2 Mohms 30p 7805 70p NE555 25p | 7400/1 13p | 74122 30p | BC142/3 30p | BFX87/8  28p-| 2N1131 20p
VEROBOARDS (0.1 Copper) v | 7812715 70p NE556 60p | 7402/3 13p | 74123 45p | BC147/8 8p | BFY50 22p [ 2N1132 13p
2.5 x5 55p 7818/24  70p NE566 140p | 7404/5 13p | 74125/6 37p | BC149 9p | BFY51/2  22p | 2N1302 35p
3.75" x 5" 65p 7905 80p TBAG41B 200p | 7406/7 20p | 74132 48p | BC157/8 gp | BFY53 10p | 2N1303 40p
ZENER DIODES (400mW) 7912/15  80p TBASOO 75p | 7408/9 13p | 74149 50p | BC159 9p | BRY39 50p | 2N1304 50p
2.7V 10 33V 8p 7918/24  80p TBAB10S 110p | 7410 13p | 74145 55p | BC167 9p | BSX19 12p | 2N1306 30p
CERAMIC CAP (50V) INA414 100p | 7411 18p | 74150 78p | BC169C 13p | BSX20 22p { 2N1308 22p
33pFto 47 F 3p DIODES ZN1034  220p | 7412 15p | 74151 48p | BC171 10p | 8U205 150p | 2N1613 25p
POLYSTYRENE CAP (50V) BY127 10p 7413 27p | 74183 43p [ BC173 8p | BU208  210p | 2N1711 13p
10pF to 1,000pF Sp 0A47 8p CMOS A 7414 31p | 74154 90p | BC177/8 18p [ MJ2955 110p | 2N1893 32p
POLYESTER CAP (100V) 0A91 8p 4000 15p 7416/7 25p | 74155 46p | BC179 18p | MJE340 60p | 2N2222A  23p
1nF 10 68nF 6p 0A200 6p | 4001/2 20p | 7420 14p | 74156 40p | BC182/3  11p | MJE2955 110p | 2N2217 22p
100nF. 150nF 7 0A202 9p 4006 77p | 742172 17p | 74157 43p | 8C184 11p | MJE3055 85p | 2N2219 23p
220nF. 330nF 8p IN916 5p | 4007 15p | 7427 20p | 74160 64p | BC186 30p | MPF102/3 40p | 2N2369 20p
470nF: 9p  6BONF: 10p 1N4148 4p 4008 80p | 7428 25p | 74161 55p | BC207/9  13p | MPF104/5 40p | 2N2484 30p
1uF 14p  2.2uF: 20p 1N4001/2  ap 4009 40p | 7430 14p | 74162/3 64p | BC212/3  11p | MPF106  45p | 2N2646 55p
3.3uF. 22p 4 7uF: 24p 1N4003 5p 4010 44p | 7432 18p | 74164 78p | BC214 11p | MPSAO6  20p | 2N2904 23p
ELECTROLYTIC CAP (uF/ V) 1N4004/5 6p | 4011/2 22p | 7433 24p | 74165 70p | BC214L 11p | MPSA56  26p | 2N2905 23p
1/251t047/25 6p 1N4006/7 8p 4013 46p | 7437/8 15p | 74166 85p | 8C238 18p | MPSUO6  61p | 2N2906 23p
68/50, 100/ 35 8p 1N5400 13p | 4014 80p | 7440 10p | 7417374 70p | BC2618 20p | OC28 92p [ 2N2907  23p
150/25.200/12 9p 1N5401 14p 4015 75p | 7441 56p | 74175 60p | SUPERBC478 0C35 82p | 2N2926G  11p
220/25.250/12 10p 1N5402 15p 4016 a4p | 7442 S1p | 74176 64p | BC301/3 32p | OC72 20p | 2N3053 22p
470/25. 500/30 13p 1N5404 16p 4017 60p | 7443 70p | 74177 60p | BC328 17p | TIP29 40p | 2N3054  40p
1000/10: 14p 1000/ 25: 22p 4018 80p | 7444 80p | 74180 50p | BC338 17p | TIP29B 48p | 2N3055  45p
1500/25: 26p  2200/6: 20p LINEAR 4019 45p | 7445 75p | 74181 80p | BCA461 37p | TIP30 40p | 2N3442  140p

CIRCUITS 4020 95p | 7446 65p | 74182 45p | BCa77 23p | TIP30B 48p | 2N37027T0
OPTO/DISPLAY 16 pin 12p | 7098 40p 4021/2 85p | 7447 55p | 74190 75p | BC478/9  23p | TIP31 40p | 2N3711 11p
2N5777 55p 18 pin 16p | 709-T05  40p 4023 22p | 7448 62p | 74191 70p | BC547/8 12p | TIP32 40p | 2N3772  150p
OCP71 65p 22 pin 20p 710-14 40p 4024 58p | 7450 10p | 74192 50p | BCS549 12p | TIP33 65p | 2N3773  250p
ORP12 60p 24 pin 21p | 741.8 22p 4025 22p | 7451/3 13p | 74193 64p | BC557/8 14p | TIP33C 70p | 2N3819 22p
DL704 110p 28 pin 25p | 74714 50p 4027 45p | 7454 10p | 74194 70p | BC559 14p | TIP34A 80p | 2N3820 40p
DL707 110p 40 pin 35p 748-8 52p 4028 70p | 7460 13p | 74195 57p | BCY70 17p | TIP35B 240p | 2N3823 75p
0.125" & 0.2 CA3018 70p 4029 82p | 7470 20p | 74196 100p | BCY71/2  17p | TIP36B 280p | 2N3866 75p
LEDs: BRIDGE CA3028A  85p 4030 60p | 7472 21p | 74197 80p | BD11¢ 55p | TIP41A 60p | 2N3903/4 15p
Red 10p RECTIFIERS CA3046 70p 4035 107p | 7473 28p | 74198 135p | BD121/3  75p 60p | 2N3905/6/ 15p
Green 14p 1A/50V 22p | cA3054 40p 4041 75p | 7474 24p | 74199 90p | BD124 81p 70p | 2N4037 52p
Yellow 14p 1A/100V  27p | CA3080 75p 4042 70p | 7475 34p BD131 TO 55p | 2N4058/9 10p
125" Clip 3p 1A/200V  32p CA3130 88p 4043/4 88p [ 7476 30p | TRANSISTORS BD140 42p 13p | 2N4060/1 10p
2" Clip 4p 1A/400V  34p | CA3140 a0p | 4047 92p | 7480 25p | AC126/7 23p | BF178 13p | 2N5457/8 36p
DIL SOCKETS 2A/50V 40p LF351N 4048 55p AC128 23p | BF1BO 2N5459 36p
2A/100V  42p | LF356N 8 4049 35p AC12B/176 BF1B1 2N6027 40p

2A/200V  48p LM301AN 4050 44p Mt. pr 42p | 8F183 p
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i BOARD
TERMS, VAT.CWO0. Chegues elc payable to Greenbank Electronics. Add VAT lo VEROBO
s 0.1" Pitch with copper
G ree“ba“k all orices al 15% exceol whare stated otherwise. Post elc: UK 35p [+ 5p VAT = QUARTZ b stips L
et ant Elctionics 40p) per order. Export: KO VAT .hul add 35p (Eire). 75p [Europe) and £2.50 {{I 535C arcarn o 24 1" (pack of 5| 74p
(Dept T6E) 92 New Chester Road, New Ferry elsewhere. Access.Barclaycard. Visa. telephoned orders accepted. . i ] le'EhI’ e 2"}")(3':4” 53p
i i y Pot iti t depts. etc can lelepheng their orders for immediale g 2 X5 62p
Wirral, Merseyside L62 5AG [Polys. universities. govt depts. elc ¢ P! 60 KHz £9.95 P11 0186
(Tel: 051-645 3391) despatch on account) 100.0 Kz 62 | o dme 62p
— == - 200.0 Khz £3.92 forh 69p
c M o S These cat prices for Amateur Users and Export. Note: industrial users — quantity 204:8 KHz £3.92 FRer) €240
Uv E P R 0 M E R A S E R s prices availabie. Mostly Motorola. RCA ?.51_2,.;4:"“1 g:g 11" x119 £3.14
> 096 95p | M5l £3.81 1549 £4.38 il g 0.1 Plainboard
Wo o | D6 o | @w s | wel s | e niess | J2SKk s no strips]
B 041 %0 096 £1.20 “e 441 453 E4.50 - 3 I X2
4002 25p P 1.000 MHz £3.62 o 5t
05 €145 099 €200 490FP  £4.20 454 £1.38 3 XS %
1006 95p E 1.008 MHz £3.92 " 5
4007 18 446 £1.10 00 €220 MIOVP £3.13 55 78p rosil 3102 X ALY £1.56
4008 a0p 047 £1.00 0001 £1.32 4500  £6.95 4556 12p Vigaazinit: Ea%eo Termnal pins  £1.50/500
4 048 55, 0102 £1.80 4501 29p 4557 £3.86 : y ¥-0 OIP board £1.17
= 009 40p P 2 £1.20 €125 2,000 MHz £362 O westbard €291
0 50p | 009 45p | 103 £1.80 bros g 5% g 2005 M £3.23 a
= 70 45 £4.38 Spol tace cutter 93p
v i @il 25p | 4050 wep | 404 9%p | 4503 P 74576 Wiz £3.62
srsow fosate veis Wz 18p 051 80p 0105 99p 805 E5.71 1560 €250 5500 Mz i P imertion ool €1.22
i : 406 90 1506 50p 4561 81p 4 g -
& or | } 03 50p %2 ggp o & oo Son e e 2.56250 MH1 £3.62 SOLDERCON PINS
] 1 ] 08 Bap 3 p 9 3000 WH: £3.62 1085 1000 £3.95
X I—— J 05 84p W54 €1.50 008 £4.70 4508 £2.90 4566 [I.SJ: 32768 WH €323 0p 5
L a5 asp | 4055 €125 | 40109 £1.00 S LI L 3579545 WHz  £1.95 L SOCKETS
07 sop @6 €135 | N0 ‘3'23 g:; (s gg '-'2‘-050 393216 M2 €392 8/34/16 pin
Two easy to use units designed for both 012 =) e o 23:15 A5 oovel 25 b :g;g::; 2 " 10p/12p/13p
the professional and amateur UV-prom user. ﬁ;g 99: hiso B 1050 0182 £140 &5 €300 s8 262 4032 o s 18720/ vi"up/mp/ZSF
Features: w1 6.0 6y el | 192 g4 SIE Qe 1oy s 7 “4",: 4104004 Mz €323 8 24/28/40 pin
@ Canerase up to 14 proms ®22 £1.00 4066 ‘559 :3]'32 Eilte 518 €100 hes a0p 4.433619 MHz €1.25 30p/40p /50p
@ Special short wave ultraviolet tube ) 023 27p ﬁ; ‘z-;’n pripei prate 30p o5 6127 :'Gagg :x gig 24 mn Textool hever type
@ Erase time variable between 5 and 50 minutes in 5. minute steps :g;; ;2‘; s 27'; 4160 agp 20 £1.00 W7 £244 g 3 g o insertion force £8.50
(prévenung pver exposure which may shorten prom life} 026 613 070 30p 1161 38p 1521 £2.50 1598 £2.98 5000 MHz £323 TIMER ICs
@ Sliding tray carries proms on conducuve foam. 077 509 Ll 25p 4162 98p sz £l 59 g?gg 5.0688 Mz £3.23 NESSE/556  29p/49p
@ Satety interlock swilch prevents the timing circuit from operating 1028 84p g;g ggp ::l;i gg: gg £1.08 4700 E 5 120 MHz £3.23 5
and _swn:hmg on the tube with the tray open %g ggp pris 25: 415 £ag p g.!wsg :x gg (Al M ciips |
@® 'Mainson and Tube On’' indicators @ 05 B 607 A% £ &% S000 o e %6
® Smart textured case , 032 £1.31 Qo 29p “0B £9.37 4530 5,400 MHz £323 35p
@ Complete instructions supplied -1 o0 fiso 1078 29p :‘:z g:g; :?,337' 5.55360 Mz £3.23 UA 741 (Texas) z2p
i mains plug and flex oW €200 1 27p ; 7,000 Mz €323 I==r e T
Supplied complete with mains piug o o | we  2p | #n ;o2 | sn U] 2k 4 DIGIT LED DISPLAY
Model UV141, Price £77.70 Wk €295 sBS  T4p | M1V €14.93 4536 1,580 WHe €323 | Meliplexe  common
f ; W37 €5 | 408 T2p | WISV £5.24 | 45371 T4 M €323 | @mode prime quaty.
Also available without timer as 038 £1.20 08y £1.38 u22 €566 4538 31000 WH2 £33 KSB-3881 (0.3%)  £4.25
LDy my £2.95 93 sop | M3 £1230 39 4388608 Mz £3.23
Model UV140: Price £61.20 W €100 004 £250 | M3V £5.40 a541 a3 AESTnISROATS
SERVICE. 50p eoch prom L e I dome G | W on
N ! T . . - .
RROMMWASHING Pl 74C 476 8ip | TACI63 €172 | 740904 10000 Mz €223 § OLTTE/IS0E  €1.80
74063 £1.94 | MCI64  £1.62 | 74C905
10,245 MHz £3.23 FNO 500/560 £1.20
COMPUTER BOAR DS M £1.96 | BI6S  £1.62 | 190906 el caizs i
I i 74000 33p | 74086 96p | 74C173  €1.35 | 7907 10,92 MHz e ——
The following is an extract from our leaflet ref. ‘MP4’, which isavailable C02 33p | 408 £6.57 | 74174 £2.27 | 7aC908 11-000 Mitz £3.92 UQUID CRYSTAL
free on roquest {a 9' x 6'° SAE helps, but is not essentiat). See 14004 33 | TeC% €128 | 0175 £1.27 | 740908 it 30 DISPLAY
Microprocassor section ta the right for board prices. Mo 33p | W93 €1.28 | 4CI®  £258 | 740910 14.0 Mz £3.92 4 0.5” Digits 40 pin OK
For many people the wide choice 0f MICro-processars now available presents a 74610 33p | 7395 £1.56 | 1193 €1.72 | 710814 14.31818 Mz €323 £9.93
dthicutt choce. To understand any particular microprocessor in depth a 74014 £2.12 { TcI107 £1.83 | HO1% £1.62 | 7912 16.000 MHz £3.92
development system 15 almost essential. however in the past to Onderstand 4020 a2p | nC150 £5.72 | 740200  €10.17 | 740934 18.000 MHz £3.23 CLOCK CHIPS
more than one several separate development systems have had to be 74630 42p | 7aC151 £3.06 | 1aC221 £2.17 1. 740915 18.432 MHz £9.22 AY-512248 £2.60
irchased 032 a2p | TACIS4 €572 | 7AC3T3 £2.69 | 740918 20.000 Wz €362 § WK 50253 £5.50
The reason that separate systems, one for each processor. have been necessary 74047 £1,38 | 740157 £3.30 | 40374 £2.69 | 740921 70,1134 MHz €2.23 MK 50366 £6.50
is due 10 the fact that individuat microprocessors have their own individuai 14048 £2.07 | 74Ci60 £1.72 | 740901 85p | 140922 27.0 Mz £3.92
teatures in one case 1O acCess Memory a separate read strobe and write strobe 4C7 8ip { MCI6 £1.72 | 740902 85p | 130923 27,648 MMz £3.92
is required. in another a ‘read/write’ line 1s used n combination with a 4014 72p | 0162 £1.72 | 1com 85p | 740925 38,6666 MHz £3.23 S1% DECAOE
combined strobe called ‘yalid memory address a;\d nm: With som: 48,000 MHz £3.23 - mm’g(ﬁs o
rocessors, the same address bys can be used for both memory an 100.000 MHz £3.23 /1 .!
Dmpm output ports . under the control of a ‘'memory request’ or an MODULATORS SWITCH Iﬁ& Mhz €3.23 MK 5(358/9 £7.50
input/ output réquest control line.
Nalourally faleeveioomeneysionpianes advantage of any of the particular Um”mmn UHF E;_gg MODE PSUs
unique teatures of any particular microprocessor, this makes it more dithicutt to \ﬁ;l;" ; l:'; ';h s AC 52215 5V/10A £69.90 DATA ot O o €] e Oy
graft some other unrelated microprocessor onto the same bus at a (ater date M3 L 0: AC Q2218 SV/SA. 12V/1A. ~12V/1A, are s.uhje:t o 0% VAT. For postage
A Unwversal Micro System provides a basic bus structure on which any one Modulator wide handwidt SV/LIA £86.80 S66 Terms' attop ol page.
micro-processor can be cannected The system uses a CPU (Central Processor for computers e1c| £4.70 § 4r'cir 1o oy ionn £99 20
Unif) card which 1s separate from the fest of the system and this allows the Wlm*:?n Sound[zs—;i 4 34215 SV/10A, 12928, —12V/2A —
smme memory and interfaces 10 be retained when a different MPU 1s used camer ator SV/01A £126.50 113 page Elocironic Prajects Indsx 7277
The basic system bus consists of data and 12"":;5 Duses ':9"“"“’;'(\'/'3";’.‘:‘“[:‘: [North Tyneside Libraries] £1.50
te strobes By locating the data input (Keyboard} and oulpu ‘ INTERFAGE COSMOS Databook {RCA £4.95
memory spoce then such chips a5 iho 8080 80 family. which normalty use MICROPROCESSORS 81595/6/1/8 £1.40 :g?",,;';f'.A Soe u rp ?lrnurlmmini' oy
nput/ cutput ports, @n now be used without any tundamental changz: to l'he 5800 75491 LED driver 50p or. Orury (Kemilron) £3.75
bus {and as 8 bonus, users of these MPU's have all the ports entirely tree for N 500 MPU 555 75492 92p £20 yage ‘A Guide 1o Kitbuy Kemilron] 750
thelr own purposes £9. NS5 £3.95 <24 pags NIBL Relerence Guide (National) £3.45
The range of p.¢.b 's ncludes boards to implement 8 memory-mapped VDU l::‘nrr;:anmz n’?;ms“ % [NII;U. 0 c;_ : 5126 264 om"m? 116 (Moslex] sop
cassene interface, keyboard interface. PROM programmer and: nuzrager ot with ol piated uﬂu: o GOAID(128 x BAAM)  £3.75 (&7} 48p ¢6 page data for Mk 4118 25p
RAM and ROM cards. All the cards are of international Sue |14 x 203 mm ot 6820, 6821 A £3.9 MOSTEX VDU BOARD 16-page data for IMS 8154 (ISP-8A/650) National)  50p
(@ pplagescpeqiielatvedponeuSULTponeri PR VisRC A ERo Butered SC/MP CPII£9.40 5850 ACIA £308 V2 £125.00 | 20.page data for SC/MP i (National] 50p
card is sized s0 that it can be bolted to the side of a standard 4'" chassis module SOl [9-40 WC5E80 264 CAY ControBer- Uarts <100 page COP 1802 MPU User Manual (RCA] £4.50
which is then compatble with the other cards, The cards have a standard WA g £9.40 802 Thompaon CSF SEIS364EE11.50 §  c45 page Fixes Point Binary Arithmatic Routings lor
43-way edge connector. with one posttion used for polarisation VOU K)ot EB.‘JO 8502 £12.00 AV-51013 GART TR 1602 €4.00 COSMAC £4.50
We do not piopose 10 defand the (relatively) smalt  er of bus connexions wu e ol £5.90 6520 PIA 22 ASI0I3A €470 §  c31 page Flasting Point Aritnmelic Routinos fer
{42). against such standards as the '$100" * hus The S 10()l buhs vou -5 e S9710 AFI014A £5.60 COSMAC (isngs excludea) £4.50
as itoriginated in America, 15 bigger - 3 HOCHEIEND [ £PROM Programmer CH0S 31015 £5.60 § 043 page COSMAC MPU Product Guide (RCA] T5p
me way. a Ford ‘Gianada e o T08s) £9.40 COSAAGICDEAIBNZCE £385 AR. GEN. KEYBOARD ¢15 page COP 1802 Inslruction Summary 25p
doesalmeselolCos -V s mayeven & PROM board (52045) COSMAC COP 1802t £10.85  CHAR. BER T €70 aga Undersiancing CMOS (ACA) £1.50
bejbeficvaiuay O™\ L au 19" rack £9.40 COP 1864 £1.25 CED ga.75 | ! page COSMOS Pocke: Seieclon Guide (RCA| 25p
U (e A AR \ "0 a variery of B4 PROM 5oard (2708s) STATICS (Mostly 450nS] K 5302 1529 | ©21 gage COSMOS Dightal Integrates Circuits IRCA}  75¢
E . b b 3 * o0 stomising their £9.40 2101256 x 4 €225  AO-3-2513 |5 Uppercase) £6.00
W po WL CCRLT NI Tlant VI = R O
o (O e . f —256 x .95 AY i
st ©C 002 T AT 88 Ay N e Bk RAM board [21145) Tk- 2112256 x 4 €225 ORI RRE REVISED 780 DATA PACK £14.95
w-co % i \} %6 ne haser 8% £9.40 2114/8045—1K % 3 £4.39 ) The contents of this dala pack have changed. I aow
10 I v? A\ 03‘“ ne at 't ﬁp‘"c ase TAPE interface £8.90 21141~ 1K £ 4 550 2K Tiny Basic tor 280 includes data in bound volumes, and also.covers some
e A*’L Y W T o fassersbly 4 Inerlace £8.90 £20.99 2 x 2708) £25 wher microprocessars as well. Regrettatily the books
v computer . - .
w ® ‘,(0* 'd \\\ “ded o’ ot\“e (4S put :;ly't;:r* 1";:':?2‘, board SE-ta 4K NIBL In ¢ x 2708 £55 cannol be supplied saparalely. as we are forced to huy
wo 20 and?’ “ W an® Ly © 902 (ot ey T T eeeo DYNAMICS AT Ao/ 4117102 R 55 the packs complete Cantents:
den S 00" aed CTa3 " Gyl ed nt You PSU 5. 12+ baard £5.50 WKAUIG 1Bk 25008 £5.00 EVBUG 1+2im2708  £19.9 £275pige 280 Programming Wanual
The i “pnW 9% e oPY b WX 4816 2K x & g30.52 MTBUG (1 x 2706) £14.95 £525 page Microcomputer Component Data Book
choos “\)\e 0 < e €Oh1 V® es:  Wiibe Further details on request - ELBYS (2 x 2708) £34.90 ¢75-gage 180 Micro Refesence Manual {pockel size}
ot 40 d W ot P ' ce\"“ %% V& GO %0 UY ERASABLES KITRUG MM {1 x 2708}  £19.85 £130-page Microcomputer Syslems Data Book
noeed 4589 ed o o \ M 's not SC/MP Utilies
A s ot ' @l es rero 260 CPU 214t} £9.90 2708 1k x B 11 2708) £19.00
pecrty <0°¢ avert "y 2105 0 er o we ot 00CTC [24MKa] £5.95  2716/2516 2K 1 8 single v [ d
otergue "ne P ani0® g 6 goV o pv 180710 {2 Miz] £6.60 £19.95 VOUTAGE )
e ooV 010 g0t T 4a @ he [Add 51 lor the MR version of 2532 8K xS g4700 REGULAT ORS c50 gage Fiite State Fantases (Cartoons pultng
»:s rv':a:hno ] wes W \,'\des = ga €A A (\e‘ o any of the above 3 chips ) PROMWASHING eagh Pram 7805 759 agramming on human \evel] (Mairix Press) £2.00
esig T o es' o e 2 50 [+30p +VAT) £1.00
arrangemen 4 3 e AC \e 7905 N uters: Beginners Glossary and
obsoteles a“d‘a\\e ::s‘{ "'“.t‘ne A \et® sa/wsfﬁ':q'.'"" 5, UVIEROMIERE SER e i “Eﬂ%’lu;y“;nllorc:’:: Stppt DHthion] T cass
havebeenpro @@ . (3 w140 £61.20 d
pattern which s 93“63‘ %% s 1 note ‘e:o\\o‘“ LU T 28y £77.70 W32 £5.61
QOtten these cat or e‘a -‘\\ 1 o £1.92
28p | 14876 4 6 4LS1B3  £1.18 | M4LSpa0 €2.36 | TALSZ83 1. asys o £1.60
decodng Anen  EF o'® d\' a we's gut s \ o 7418 lim i | rasm 33'.; HRE sg: HAle E0: | o £ | msm €12 | uswl g
reguiaor, o gat - WG A 1Y " qadl ed P ret® iread ; 0 22 | 7458 9 45165 75p | JASar €232 | 148283 £1.28 | TAS3IB 1.4
fnput. Qulpul Rey .\53 N e \ay \ed ~valready 74500 14p 741531 P | £1.15 | 745132 59 | 7 p | 7 B
have this facihty -‘5‘\“‘3 o 9¢ B\)S 78501 1ap 74832 2Tp | TALSBS €18 | 745136 55p | T4LSI66 €225 | 7alS243 £2.32 | TAS2%S g::: nsI9 €215
0f course we know ~ €* e vee’, \S wd faint clean away at TSI 16p T4S3 3% | TASBE  43p | 7415138 BSp | T4SIT0 €288 | 74528 €170 ;ﬁg S ;:tg% w
the thought of cutti WY \N\P d Ling extra integrated circuits 740803 16p | uSy 3% | 7aL5® 60p | 745139  8Sp | TALSIT3  £1.05 | 748245 LES oo | @ 38
and bits of wire 1n the oo% .¢. butt1s.not for these peopie thal 74504 16p | T4 39 | 74591 £1.04 | 745145 £1.08 | 748174 £1.06 | THS247 £1.90 LRl a1y &
\hus sort of system has > -0 We would like to think of this system as 74805 20p 4840 28p | TaS®2 89p | 745147 EVL70 | 745175 £1.10 | Tds248  £1.90 bt o | e (a0
basis on which you ¢ -unid your own personal design perhaps as an 40508 22 J4842  98p | TUSH 89p | 7415048 £1.73 | JalS)Bl £3.98 | 745249 €£1.90 s astll Gacse e 2its
ahernative 10 the use of Veroboard or etching your own pcb s Ms9 22p | T4s47 90p ;‘LWS €1.16 | 78151 9%6p | 745183 €298 | 748251 ?':; it vzl s e2ide
{Further sections give an outline of each ¢ard in turn. Although we have in mind WSO 20p | TASE €120 | TUSH - g1.16 | ASI 76p | TALSIO £140 | 7S253 £142 | JRel ol | Jie) B
all sonts of exatic future pments (e g. high resolurion graphics. floppy s 2z2p 74549 tl.‘lﬂ wglg; 44p | TaS1S4 £1.70 | 745191 €1.30 | 748257 gl‘lg ishna €278 | s cres
disc controllers. dynamic high-density RAM caids. programmable VDU sz 23p mss o 2p [ S5p | TMLS155  96p | TSI £1.30 | 745258 £ SIS  65p | MisM7  £1.44
tormats, colour displays. Light pens, sound generators etc ) we prefer to keep 74513 38p 45 2Bp 7u§nz 55p | JaLSi56  96p | TASI93 €130 |juseS8 €60 Sk 65p | ici®  £180
uiet about them until they actually exist. All of the cards describéd actually TASIE 75p 7485  30p | THSII3 SOp | JuSIST  76p | 48194 £1.86 |TUSZHI £4.50
! 1 ) €1.50 | TSI4  S0p | TMS156  96p | TASI® £1.3 |7aS266  S2p | 48367 6Sp | TASeSs  £1.82
exis\, and at the tme of writing (September 1979) most are in stock. (We plan TSI5 3p | MRS €L y . i jusI68  66p | TMSEE  £1.82
1t 80 they are all 1n S10CK. but people will insist on buying them without caring 41820 20p TUST3 46p a2 0p | 748160 £1.28 J481% £1.00 [145273 €244 180 E
what havoc they wreak in our stock control' 4521 22p 7451 4lp | TMSI22  Jop [7aS161  98p | TAMSI9T £1.40 {jais275 €250 | 4LS3T3 e | TAL5670  £2.48 )
\ J452%  48p | 74575 48p | TASI24 €180 | jaSi62 £1.38 | as2)  96p [7asor9  eep | US4 L1 |
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BUILD YOUR OWN METAL DETECTOR
VLF/TR VCO/TRIB/TR BFO ...

Pre-aligned search heads — test equipment not
required. Literature available in return for SAE.
Manuals and parts sold separately: write or
phone for price. Export welcome: write for
quote.

Shadow VLF/TR. Ffull -~
speciication discriminator, not

just ferrous /nonferrous indica-

tion. 1t works by measuring the
conductivity of 1he target: now you can
reject neils botile caps even aluminium
foil and nng pull tabs! Full ground effect
exclusion over normal or high per
meability soils

The head is thermally and capacitively shielde 4

4 modes: deepseeking VLF plus 3 TR discriminating ranges. Shadow
Push button ‘memory " tuning. Performance equals TR /1 B
commercial detectors costing £2001 As descnibed n ETI

Complete kit now only £79.70 inc. VAT & post!!

Individuai perts: Search head £21.33 PCB £6.80 Case £5 33 Ad)justable shaft assy. £5.10 LM393
£1.12. Manual (gives more infc than ETl article — and extra function) £1.12. Allinc. VAT & postl (Other
parts also available separaiely)

Shadow TR/1B (illustrated). A true transmit receive /induction balance detector at a budget price for
anyone who doesn’'t need discrimination. Waterproof and thermally insulated search head. Good
sensitivity. Buiit-in speaker and headset jack. Compfete kit £25 + VAT (post & Pkg. £1.80.

Shadow TV/VCO. An advanced version of the TR/IB. Use as a sensitive 1B machine or switch 1o VCO
mode when the sound changes to a varying pitch, allowing easier use over mineralised ground and
enabling detection of negative, high permeability anomaties. Kit price £29 + VAT (post £1.80.

ing stereo headph for a8t models £4.90 + VAT (post paid)

Beginners BFO model. A very detailed assembly manual and pre-wound coils make this an ideal first
project. Simple high eficiency circuit. Full size (nota 10y) but weighs only 300gms {10.50zs) with battery!
FREE STETHOSCOPE HEADSET with every order. ALT3 kit: £12 + VAT (post £1.80). Padded high Z
headphones £4.50 + VAT {post paid)

Shell Kit. Consists of the {hard to find) hardware items, for detectars of your own design Fully adjustable
shatt with handle. search head mouidings (int diam 185mmj with hinge assembly, special clips 16 mount
your own control housing {any box is suitable). C y non. Wic and undrilled With assembly
instructions £8.25 + VAT (post £1.50}

A LT E K (ETH), 1 Green Lane
Walton-on-Thames Surrey

Qrder by post or phone (24 hours). Access & Visa Cards quote number. Caliers by appointment only please

Phone (093 22) 44110 anyume!

ETI JUNE 1980

date with the world’s fines
electronic kits—with the new Heathkit catalogue.

48 product packed pages contain
photographs and specifications of the widest
possible range of kits. Everything from doorbells
to digital clocks, multimeters to microcomputers.

Heathkit make it easy to build, easy on your ‘
pocket, and, as with 13 million Heathkit builders
over 34 years, your success is guaranteed.

Make sure of your copy of the new Heathkit
catalogue. Send the coupon today, plus 25p in

To: Heath Electronics (U.K.) Limited, Dept (E.T.6),
Bristol Road. Gloucester. GL.2 6EE.

Please send me a copy of the new Heathkit catalogue.
I enclose 25p in stamps.

Name

Address

Soldening
fron ofter

FREE

atuomatically receive a copy of the tleathkit catalogue without ;i':_‘: ;
j having to use this coupon. When you receive your s—
i — catalogue you will get details of this free offer. ﬂ
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TARGET ELECTRONICS

16 Cherry Lane Telophone:
Bristol BS1 3NG 0272421196

Othicial orders welcomed Gyt Educational Depts etc

0Cvours

B ME1 — ME32

Dims:- 50 x 45 x 33mm. Requires 38mm dia. cut-out

e cat FS

£3 2(
+ VAT 15

ME29 MUS0 0 50 UA
ME30 MU100 100 UA P&P 35p
ME31 MUl 0 1Ma

10 Plus
ME32 Muvy ! ]

Dims:- 60 x 47 x 33mm. Require 38mm dia, cut-out

ME 0 50U

ME2 2 0 10Q UA

ME3 123 0 500UA

ME4 124 0 1MA

MES 5 0 5Ma

ME6 26 0 10MA

ME7 27 0 50MA ,
MES 8 0 100MA

MEQ 9 0 500 MA o
ME10 0 0 1AMP P&P 350
ME10A 1 O 2AMP 10 Piu
ME 108 0 v Jiscs
ME 11 0 AC

ME12 0

ME 1 S

ME vu

ME 1€ 4

ME 1€ a 100 0 100U

ME 1

ME17A | T43

.Dims:- 110 x 82 x 35mm. Require 58mm dia. cut-out

ME 8% g JA I g
ME ( 50 UA O
ME 041 100 UA 10
ME 4

ME 45

lluminating kit for me*2rs ME1 — ME32 only
ME K

Dims:- 52 x 52 x 33mm. Require 45mm dia. cut-out

FSD
ME M
ME 34 M
M M M
ME M

Nascom-2

MICRO COMPUTER

ONLY £295 + VAT

FREE 16k
RAM Board

Z280A 8 bit. This will run at 4 Mhz but s
selected between 124 Mhz.
On-board, addressable memory. 2K

2K Monitor—Nas-sys 1. 1K Video RAM
(MK4118). 1K Work space/User RAM
(MK 4118). 8K Microsoft Basic
(MK 3600 ROM). 8K Static RAM
2708 EPROM

® Please add 15% VAT .

Large selection of alumumum boxes & Instrumen

o in your Access or Barclayc yrder "-...,v:u:e 5p post pad

110

QUANTITY PRICES — SAVE — SAVE — IMMEDIATE DELIVERY finc. vAT)

NEW STOCKS BELOW MANUFACTURERS®
PRICES. Postage & packing and 50p per order
Prices incl. VAT

SN74141N IC 50p ea. MULLARD

BCD Decimal Decoder-Driver 10 for 44p ea. 100
tor 40p ea. 1.000 for 35p es.

DISPLAYS by Hewlett-Packard. Seven segment
DL707 {5082-7750) 95p. Common anode half
inch red display brand new in maker’s cartons 6
tor £5. 50 for 70p ea.

TV SOUND. High quality sound through your
hi-ti Simply plug into your asral socket. £6.50. as
reviewed Popular Hi-Fi

BURROUGHS 8 DIGIT Panaplex calculator
display 7 segment .025" digits Nean type with
red beve) socket and date. £1.95 es. 10 for £17.
HONEYWELL PROXIMITY DETECTOR inte-
grai amplifier 8V DC £3.50 ea, 10 for £30.
MULLARD TBABOO. IC audio amplifier 95p ea,
10 lor €8, 100 for £70, 500 tor £300.

RCA CA3089.FM If £1.5Q, 10for £32.

RCA CA3090AQ. FM decoder £2.50, 10 for
£20, 100 for £175.

BU20S TEXAS, £1.50 ea, 10 for £12, 100 for
£100 per 1,000 85p ea.

2N3055 80V version TO3 power 10 for £3.50,
100 for £28, 500 for £125

B8U208 TO3 Texas TV power transistors £1.75
es, 10 tor £15, 100 for £120, 1.000 for €1 ea.
MC1310P-SN76115N FM stereo decoder
£1.20 o2, 10 for £1 ea, 100 for 85p ea.
MULLARD AD161-AD162 Matched pairs. 1
pair 80p, 10 pairs £8, 100 pairs £50.

Cartons of 600 pairs £2560 EX STOCK
RAD{ATION DETECTORS Quartz Fibre
Dosimeters. Pen type with clip with lens and scale.
Current list price £25 0-5R in new condition tested
set ready for use only £5.95.

TV TUNERS by Mullard UHF 38 mcs sue
3%X2% X 1% £2.50 oa. 10 for £20. 100 for
£175. 500 fOR £750. 1.000 for £1,250.
MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF strip £3.50. LP
1179 FM front end with AM tuning gang. used
with LP1171 £3.60.LP1171 and 79 pair £5.75,
10 pairs for £50, 100 pairs tor £400.

CA3085 RCA POSITIVE VARIABLE REG.
Svoit 100m amp vaniable 18-24V 55p ea. 10 tor
£5. 100 lor £35. 1:000 for £300.

MULLARD LP1157 AM tuner modules with
circut £2.50 ea, 10 for £20, 100 for £175.
LUSTRAPHONE RIBBON MIKE £1.50, + pre
amp on chassis 3 X 2X fin. 10 for £12.50.
TAAB618 (14 pin DIL) IC TV sound and FM
amphifier-detector by ATES on p. oircuit board with
other parts. Complete with data & connections
60p. 10 for £5. 100 tor 40p ea. 500 for 35p ea.

MOST PREVIOUS LINES IN STOCK

MARRIOTT TAPE HEADS Quarter track

Each  Per 10 Per 100
£3.00 £25.00 £200.00
£4.00 £35.00 £250.00
£2.25 £20.00 £175.00
£1.25 £11.00 £100.00

ype
XRPS 18R /Replay
XRPS36R/Replay
ASPEIatrack
XES11 Erase

MAINS TaANSFORMERs au 200/250V.IN
T¢pe Current Price

12v 100m/a ‘/le‘/le'h £0.95
12v 500m/a 1%x1%x1% £1.35
6-0-8V 300m/a 2X2>< 2 €£1.50

Por 10 less 10% 100 less 20
STEREO CASSE?TE TAPE NEAD High quality
replacement for most machines record/ replay
with mounting bracket £2.95.
DYNAMIC MICROPHONE. Low imp. Foster
insert. £1.45, 10 tor €11, 100 for £100.
UHF TUNER B8Y GEC. 38mc /s with slow motion
wning. Size 5X3X 2in. £3 ea. 10 for £25.
TWO GANG MINIATURE VARICAP TUNER
500pt with tuning knob. size 3x 1 Ya X1 ¥2in
€1.25'ew, 10D for £10. 100 for £85.
ATES U14552 AUDIO IC AMPLIFIER 14 PIN
DIL 300m wartts 55p ea, 10 for £4.50, 100 for
£35, 1,000 for 30p ea.
GENERAL ELECTRIC 2 + 2 wan IC stereo audio
chips with circuit & data £1.95 ea.
RCA CD4029AE 16 pin OIL presettage up down
counter 85p each, 25 tor £15, 100 for £50,
1,000 for £355 (in anti static wbes of 25)
UHV TUNER (preamp)with BF 180 55p sach.
Built on PC board 2 X 2in {sold without data) 10
for £8.50, 100 tor £35, 1.000 tor £250.
HELICAL 10 TURN POTS BY M.P.C. 2.5 wans
5% tolerance type MM 10S Brtish made. 100
220/470.1x/2.2k /4. 7/ 4Tk AN at our price
£1.95 ea. Manutaciurers list price £3.80
Quantities: 12 volt cassette tape motors with
regulator panel £1.96,
Pes 10 £1.50 ea.
Per 100 £1.25 0.
WIRE WOUND MINIATURE M P.C. controls
BRITISH MADE M/ 2/13 ALL AT 60p each

Per 1.000 £1.00 ea.

47 ohms 2.2% Per 10 50p ea.
220 4.7% Per 100 45p ea.
470 10k Per 1000  40p ea.
1L3 47k

RELAYS min open type. 6/9v change over 85p.
P.10 75p as. P100 65p. P 1,000 50p ea. Min
9/12v 2p over 200 ohm £1.20. 10 for £1.
TBA625 ATES voltage regulators 55p e, 5 voits
100m /amps (TOB9) per 10 £4.50 per 100 £39,
16 PIN low protite DIL sockets 12p, 10 tor £1,
100 for £8, 1,000 tor 6p ea.

THYRISTORS Motorols. 2N506% 0.8 amp 60
volt 19p, 10 for 15p ea, 100 for 13p ea, 1:000
for 11p ea. 10,000 for 10p es.

ULTRASON{C TRANSDUCERS 40 KC's
Pair at £2.95, 10 pairs at £2.50 pair

S ﬂEN
By lhwr - weess

EXPORT OROERS add 10% for carriage

' All mail to:

RY

404 Edgware Road
London W2 England
Phone 01-723 1008

TELEX 262284 TRANSONICS. REF. 1400

MONITORS

MONITORS
MONITORS

Uncased from 3" to 12
Cased from 5" to 20

Semi professional or
professional available
from stock

Monitor PCB's including
Transformers and Tubes
also in stock.

Phone or write for
details.

CROFTON
ELECTRONICS

Crofton Electronics Limited
35 Grosvenor Road, Twickenham, Middx.
Tel: 01 891 1513

ET! JUNE 1980
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L | COMPUTER SYSTEMS LIMITED J

I you want to get started in microcomputers - START =
Microtan 65 is the most advanced, > idg =, HERE’

most powerful, most expandable,
. > from £69
plus VAT ‘

microcomputer available ~
It also happens to be the most
Available as a kit,
or assembled and tested.

cost effective!

An IDEAL educational aid.
FEATURES

® Based on the powerful
6502 microprocessor.
® Superb 1K monitor -
TANBUG
@ 1K RAM for user program,
stack and display memory.
® Expands into a system.

The TANGERINE MICROTAN 65 is a 6502 based nmicro-
computer. The MICROTAN 65 includes a 6502 micro-
processor, a superb 1K monitor TANBUG, 1K RAM,
and a V.D.U. section which produces an alphanumeric
display on an unmodified domestic T.V. receiver
of 16 rows by 32 characters. There are two optional
I.C. packs, one provides the MICROTAN 65 with
lower case alphanumerics (making a total of 128
displayable characters) and the other providing
chunky graphics (64x64 pixels).

STOP PRESS
72 Key ASCII

Keyboard including numeric -
keypad — £49 plus V.A.T.

® 136 page, software/hardware |

users manual.
For comprehensive

o CONNECTS TO AN UN-MODIFIED DOMESTIC T.V. RECEIVER. information, price list

and details of all

Expansion is via TANEX. In its minimum configuration TANEX offers 1K RAM, cassette interface, MICROTAN products,

16 parallel I1/0 lines, a TTL serial I/0 port, two 16 bit counter timers, data bus buffering send coupon & 12p stamp
and memory mapping. Fully expanded TANEX is powerful, offering 7K RAM, 6K ROM, 8K Microsoft without delay.

BASIC; 32 parallel 1/0 lines; two TTL serial I/0 ports; a third serial I/0 port with RS232

20mA loop. Full modem control and 16 programmable baud rates; four 16 bit counter timers, ﬂ\v

cassette interface; data bus buffering and memory mapping. Even in minimum configuration TANEX

Name__ —
is supplied fully socketed.

Address
FOREHILL ELY, CAMBS.

* Reference Number 29



FM/AM STEREO
AMPLIFIER CHASSIS
Originally designed for installation into
a music centre. Supplied as two
separate built and tested units which are
easily wired together.

Note Circuit diagram and inter-
connecting wiring diagrams supplied.
Rotary Controls Tuning, volume,
balance, treble and bass.

Push Button Controls Mono, Tape,
Disc, A.F.C., FM (VHF), LW, MW, SW.
Power Output 7 watts RMS per chan- Stereo Beacon Indicator LED or bulb.
nel into 8ohms (10 watts music). Size Tuner — 2%’ X 15" x 7%"
Tape Sensitivity output typically approx. Poweramp. 2'' X 7%’ x 4Y;"
150mv. Input 300mv for rated output. approx.

Disc Sensitivity 100mv (ceramic car- Price £22.00 + £2.50 Postage and
tridge). Packing.

TUNER

J.V.C. TURNTABLE

J.V.C. Turntable supplied complete

with an Audio Technica AT10 stereo

magnetic cartridge.

* 'S’ shaped tone arm.

* Belt driven.

* Full size 12" platter.

* Precision callibrated counter balance
weight (0-3 grms).

* Anti-skate (bias) device. Nylon thread
weight.

* Cut-out template supplied.

Size — 12%'* X 15% "' (approx.).

Price £29.90 + £2 50 Postage and

Packing.

PIEZO ELECTRIC TWEETERS — MOTOROLA

Jqin 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).

Type ‘A’ 3" round with removable wire
mesh. Ideal for bookshelf hi-fi speakers.
Price £3.80 each.

Type ‘B’ 3%2'' super horn. For general
purpose speakers, disco, and P.A. sys-
tems, etc. Price £4.80 each.

Type ‘C° 2" X 5" wide dispersion
horn. For hi-fi systems and quality disco
etc. Price £6.20 each.

Type ‘D’ 2" X 6’ wide dispersion
horn. Frequency response extending
down to mid-range {2000 c/s) suitable
for hi-fi systems and quality disco. Price
£9.00 each.

Post and Packing, all types, 15p each
{or S.A.E. for. Piezo leaflets).

Type ‘A’ Type 'C" Type ‘D’
LOUDSPEAKER

High quality full range 8'' loudspeaker.
10 watts RMS. 80HM. Rolled surround
with aluminium certre dome.

Price £3.50 each + 75p Postage and
Packing.

STEREQ MAGNETIC CARTRIDGE
BARGAIN

Acos MBEX stereo magnetic cartridge with tapered bi-radial diamond styli.
Tracks between 1 and 2 grms. Retail price £27.00.

Special Price £7.90 — Post free

SCOTT AM/FM STEREO TUNER MODEL 516. This Scott tuner is one
of the top American makes and is offered at a very realistic price. Features: *
FM tuning range 87.5 to 108 MHz * AM tuning range 535 to 1605 KHz *
Usable FM sensitivity 6.2dBF 2.2,V * 300 ohm & 75 ohm Aerial inputs for
FM * Signal strength tuning meter * Stereo beacon indicator * Ferrite
aerial for AM * Mute switch. Size: Height 5'', Width 142" Depth 12"

gg:/gr front panel. Black body. Modern stacking format. £42.00 + £2.50

DE-SOLDERING PUMP This de-soldering pump made to a
very exacting specification is ideal
for the removal of small com-
ponents from printed circuit boards,
etc. Comes complete with spare
PTFE tip. £5.30 post free.

B.S.R. F163 BELT DRIVE TURNTABLE. Special price £22.00 + £2.50

B.K. ELECTRONICS

37 Whitehouse Meadows
Eastwood, Leigh-on-Sea
Essex, SS9 5TY
* S.A.E. for components list etc. * Official orders welcome. * All
prices include V,A.T + Mail orderonly. % All items packed {where
applicable) in special energy absorbing PU foam.
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DOOR TUMES £17.13 + VAT =
Waddington's Videomaster announce a daorbell thar doesn’t
go Brrringgg, Ding:Oung or Buzzzz. Instead i plays 24
different classical and popular tunes. It will play the tune
you select for your mood, the season or the visitor you are
expecting 1o call. Door tunes is not only great fun and a
wonderful ice breaker, but is aiso very functionally and
beautifully designed ta enhance your home. There is
for Chnstmas, for your
vistors s your refations from the states, and even
something for the Queen. Door runes is easy 1o install and
has separate contrals for volume, tane and tempo

PROGRAMMABLE £29.50 + VAT,
COLOUR CARTRIDGE T.V. GAME.
The TV game can be compared 1o an acdin casselte deck
and is programmed to play a muhitude of ditterent games
in COLOUR, using various plug-in cartridges At long fast a
TV game is available which will keep pace with improving
technology by allowing you 1o extend your hbrary of games
with the purchase of additional caniridges as new games
are developed. Each cartridge comains up to ten different
action games and the first cartndge containing ten sports
games is included free with-the console. Other cartridges
are currently availabile w enable you o play such games as
Grand Prix Motor Racing, Super Wipeout and Stunt Rider
Further canridges are to be ‘released later this year,
induting Tank Battle, Hunt the Sub and Targer. The
console comes complete with two remavable joystick
player comrols ta enabie you to mave in all four directions
(upidownirightliett and built into these joystick controls are
ball serve and targer fire buttons. Other features include
several difficulty option switches, auamatic on screen
digital scoring and colour coding on scores and balls
Lifetike sounds are transmitted through the TV's speaker,
simuiating the actual game being played.

Manufacrured by ~ Waddington's  Videomaster  and
guaranteed for one year.

STAR CHESS — £55.09 + VAT
PLAY CHESS AGAINST YOUR PARTNER.

using your own TV 10 display the board and pieces. Siar
Chess is a new absorbing game for two players, which will
interest and excite all ages. The unit plugs into the derial
socket of your TV set and displays the board and pieces in
full colour lor biack and whitel on your TV screen. Based on
the moves of chess. It adds even more exciiement and
interest to the game. For those who have never played,
Star Chess is a novel introduction to thé classic game of
chess For the experienced chess player, there are whole
new dimensions of unpredictability and chance added to
the strategy of the game. Not only can pieces be taken in
conventional chess type moves, but each piece can also
exchange rocket fire with its opponenis The unit comes
complete with @ free 18V mains adaptr, full instructions
and twelve months guarantee.

CHESS CHALLENGER ¥ £85.65 + VAT

PLAY CHESS AGAINST THE COMPUTER.

The stylish, compact, portable console £an be set 1 play at
seven different levels of abilny from beginner to expen
including“*Mate in two” and "Chess by mail”. The computer
will only make responses which obey internatignat chess
rules. Castling, an passent, and promoang a pawn are alt
ntluded as part of the computer’s programme. It is
possible to enter any given probiem from magazines or
newspapers or afternatively establish your own board
position and watch the computer react. The posiions of all
pieces can be verified by using the computor memory recall
button.

Pnce includes unit with wood gramed housing, and
Staunton design chess pieces Computer plays black or
white and aganst nself and comes complete with a mains
adaptor and 12 months guarantee

OTHER CHESS COMPUTERS IN OUR RANGE INCLUCE

TRESS CHAMPION — 6 LEVELS £47.39 + VAT.
CHESS CHALLENGER — 10 LEVELS — £138.70

+ YAT.
BORIS — MULTI-LEVEL TALKING DISPLAY
T,

CHECKER CHALLENGER 2 LEVELS £43.00 + VAT
4 LEVELS £78.00 + VAT

The draughts computer enables you 1o sharpen your skilfs,
improve your game, and play whenever you wan The
computer incorpbrates @ sophisncated. reiable, decision
making microprocessor as iis bram. hs high tevel of
thinking ability enables it to respand with ws best counter
moves like a skilied human opponem. Ypu can select
offence or delence and change playing difficully fevels at
any time. Positions can be venhed by computer memory
recall. Machine does not permit #lega! moves and can solve
set problems Compuler comes complere with instructions,
mains adapatar and twelve manths guarantee

24 TUNE DOOR CHIMES

NON-PROGRAMMABLE TV GAMES

CHESS COMPUTERS

[EXTRA CARTRIDGES:

ROAD RACE — £8.87 + VAT.

Grand Prix motor racing with gear changes, ct ish noises
SUPER WIPEOUT — £8.17 + VAT,

10 different games of biasting obstacles off the screen
STUNT RIOER — £12.16 + VAT.

Maotoreycle speed trials, jumping obstacles, leaping various
rows of up to 24 buses eic.

6 Game — COLOURSCORE It - £1350 + VAT.
10 Game COLOUR SPORTSWORLD £22.50 + VAT.

ELECTRONIC CHESS BOARD TUTOR

E17.07 + VAT

A special bulk purchase of these amazing chess teaching
machines enabies us to offer them a1 only £19.75 less than
half recommended retail price. The electranic chess lutor is
a simple battery operated machine that can aciually leach
anyene to play chess and improve their game nght up ta
championship level. This maching is not only for total
beginners but also for estabhshed players wanting fo play
berter chess. Unit contains the electronic chesshoard with
32 chess pieces, a B4 page explanatary booklet and a set of
32 progressve programme cards including § beginners
cards, 18 check maie posiions, 9 miniawre games, 5
openings, 3 end games, 28 chess problems and 2 master
games

PLAY DRAUGHTS/CHECKERS AGAINST THE COMPUTER

" FOR FREE BROCHURES — SEND SAE |

For FREE dlusirated brochures and reviews on TV and chess games please send a stamped addressed envelope. and state
which particular games you regure information on
Callers welcome at our shop in Welling  demonsteations dally - open from 9an+5.3Upm Mon-Sar (am 1pm Wed)
To order by telephone alease quote your name, address and AccessiBarclaycard number
Postage and Packing FREE

AJD DIRECT SUPPLIES LIMITED,Dept. ET6, 102 Bellegrove Road,
QNeIIing, Kent DA16 30D. Tet: 01-303 9145 (Day) 01-850 8652 {Evenings) )

ETI JUNE 1980
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The NEW Marshall’s 79/80 calalogue

‘andthat’spnotall... 'f#’d

i 5 . 54 o §=
. . . our new catalogue is bigger and better than ever. Within its
B0 pages are details and prices of the complete range of
components and accessories available from Marshall's.

_ These include Audio Amps, Connectors, Boxes, Cases, Bridge
 Rectifiers, Cables, Capacitors, Crystals, Diacs, Diodes, Dis-
plays, Heatsinks, I.Cs, Knobs, LEDs, Multimeters, Plugs,
Sackets, Pots, Publications, Relays, Resistors, Soldering
 Equipment, Thyrnistors, Transistors, Transformers, Voltage
Regutators, etc., stc. =

Plus details of the NEW Marshall's ‘budget’ Credit Card. We
| are the first UK component retailer to-offer our customers our
owt credit card facility & it
P!gﬁs"—- Twin postage paid order forms to facilitate speedy
. ordering. i o ‘ e
Plus — Many new products and data. e
Plus 1005 of prices cut on our popular lines including 1.Cs,
Transistors, Resistors and many more. g
" if you need components you need the new Marshali's
~ Catatogue. L . -
_ Available by post 65p post paid from Marshall’s, Kingsgate
House, Kingsgate Place, London NW8 4TA. Also available
“trom any branch to callers 50p. -

Rowil Salx: London: 40 Crickiswood Broadway, NW2 3ET. Tel: 01-452 0161/2. Also 325 Edgware Road, W2. Tel: 01723 4242. Glasgow: 85 Waest
Ragent Streot, G2 20D. Vel: 041-332 41 33, And Bristol: 108A Stokes Croft, Bristol, Tel: 0272 426801/2. i

S < WA :
AT BLINKIN’ LAST! Y SRS Tt o omg

H AY-3-8500 chip INA148 0.09p. 1N4002 2.9p 723 14 kil 33p.

£5.95. Kit £4.25. T ) NESS5 8 dil 24p. 741 8 dil 18p. bc547 be549

Stunt cycle AY-3 1 E B 4.9p. bc182, bc184 bc212 be214. bc548

8760 chip £13.71, f 5.8p. ip31c. tp32c 36p. updic 40p. bd132

kit £4.95. 10 game | L 27p. plastc equiv bey72 4.5p. fuses 20mm
THE NEW S50HZ COLOUR VERSION OF OHIO SCIENTIFIC'S SUPER- p:‘ddle':?‘ 3"235-8632 i 1 i Smr:bc‘;m'-dge 15 gs . 2.3 SAmp
.25, %i | i u b
BOARD i1 1S HERE AND LIKE A TON OF BRICKS DOWN CRASHES THE 1026, ki €7.03. | | | 5. 0.2p for 505 of e vele porcamm
PRICE OF STANDARD SUPERBOARD I). Racing car chip AY-3. | | H c;pamors 160V 015 068mi 2.6p. . 1mf 4.0p,
8603 £13.63. | H imf 3.0p, 022, 033mf 3.3p, 047mf 3.5p,
, Top S50HZ UK BLACK AND WHITE SUPER- Modified shoot kit S 15. 22 33 47mf 4.9p. polystyrene capacitors
s BEd. L BOARD Ii £5.28.  Colour E12 63V 10 1o 1000pt 3p. 1n2 10 10n 4p.
- Y n generator kit £9.06, ceramic capacitors 50V E6 22pf to 47n 2p.
Bl BEEE E15 9.9 SEVAVATIBOSTILREE clectiolytic capacitors 50V 5 1. 2mf 5p, 25V 5
] COLOURBOARD |l £205 + 16% VAT 10mf 5p, 16V 22. 33mf 5p, 47. 68mf 3.5p,
TgRed A iﬁﬁﬂ“ﬁ 100mt 6p, 330. 470mt 9p, 1000mf 11p. zeners
B REBEEEE MAINS TRANSFORMERS 400mw £24 2V7 10 33V 7p. preset pots sub
B ﬁ%%a ‘1"..5‘55 6.0.6V 100ma 80p, 1722 £2.60. 8.0-9Y 75ma miriature O.1W horiz o vert 100 fo 4M7 7p.
3 THE UNIQUE SPECIAL 80p, 12 £2.40, 22 £3.94. 12.0-12v 100ma 99p, potentiometers :AW 4K 710 2M2 log or 1in single
Bupegud AR OFFER YOU CAN'T RESIST 1e0 36 186 15y 1a 13,15, A P A S A
% % k K Kk K ok ok ok ok ok
JC12 and JC20 AMPLIFIERS
¥, { bought with superboard or colour 3 integrated circuit audio ampiitier chips with data
board these items are al the reduced and printed circuits JC12 6 wans £2.08. JC20
prices shown first. Also sold separately * 10 waus £3.14. SATTERY ELIMINATORS
4K 2t the bracketed prices. Add 15% VAT og e HLl
Modulator and power supply kit £5.95 CONTINENTAL SPECIALITIES raviiykeshau .
4 (£9.95). 4K exira ram £19 (£24). 3 PRODUCTS Do) oo
Case £19 (£24). Cassette recorder 0 ) © oy G,
& €13 (£15) EXP300 £6.61, EXP350 €3.65. EXP325 £1.84. Jack — 3/8% BV
’ * EXPBS0 £4.14. EXP4B £2.64. P2 £20.70. 00ma £2.67, 6
d ok ok ok ok ok ok ok ok ko 7%/9V 300ma
STABILIZED POWER KITS €2.34. ‘00'":
The first price is for kit without transformer. the radio ‘lr:gi;n::c
bracketed price includes lransformer TTL press-s
COMPUTER GAMES computer supplies 5V 2A £3.13 (£7.44), 5V 4A twors 9V £3-57_"§_V,
€5.12 (£12.60). 8-way types 3/4%/6/7%/9/ £3.57, il
12/15/18V 100ma €1.84 (£2.60), 1A £3.30 €3.57, 9+9V
(€£6.50), 2A £5.60 (£9.84). Variable voltage €4.79, 6+6V
models 2-18V 100ma £2.12 (£2.88), 1.30V 1A ::.77;. 455(*{4 2V - - .
1- £5.60 (£12.10). -79. cassette recorder mams unit 7%V 10
£3.30(£6.75). 1-30v 24 { ] with 6 pin din plug £3.57. Fully stabihzed type
6/7%2/9V 400ma €5.97. Car convertors 12V
dc mpu! 1 9V 300ma €1.19, output 7%V
PRINTED CIRCUIT MATERIALS 300ms €118 ?;mpm 37416 7% 9/ 12V
PC etching kis. — economy ﬁ&‘t:‘s;%"?': 800ma £2.66.
£4.76. 40 sq ins pcb 45p. 1 Ib FeCl £1.50. Etcl
resist pens “ economy 50p, dalo 84p. Onili bits
1/32" o Ymm 34p. Etching dish 82p. Laminate
cutter £1.20.
PFM200 £51.95, case £2.07, adaptor €4.20, con- | Chess challenger 7 (ilusirated) £84. Chess champion 6 BATTERY ELIMINATOR KITS
xcg:;k:;&%gixwzrgwslon TV £89, mains adaptor £49.95. Checker challenger 2 €46. Star Chess £62. 100ma radio types with press-stud connectors
.88. .23, mains adaptor £4.20, case 4%V £1.49, 6V £1.49, 9V €1.49, 4% +47:V
£2.07 DM350 £76.70, DM450 €102.17, DM235 3.'a’e"fc’;i2"cv"5’f’é’o?"#i'..'ﬁ.',';me’%ég"‘v‘?é‘éii,f:3;,934 81-PAK AUDIO MODULES £1.92, 6+ 6v £1.92,9 49V £1.92_ cassette type
£55.55. Accessories for all 3 models — rechargeable . AL30A £4.08. 7V 100ma with din plug £1.49. heavy duty
computer £139. Video paks £12.98. Atari Videocom. PA12 £8.38 g
batieries £7.99, mains adaptor/charger £4.20, case puter £129. Canridges £14.86 (except chess £43.95 ‘&8 13-waytypes 4% /6. 7/8% /1113 14 17
€8.90. Enterprise prog calculator £19.95. New SC1 10 and backgammon £33.95). PS12 €1,58. 21/25/28/34,42V 1A €5.52. 2A £8.80. car
TOMHz oscilloscope £144.95, 1538 £2.70. convertor nput 12V dc output /7% '3V 1A

Aeosnve. - " stabilzed £1.35
SWANLEY ELECTRONICS RIS M%@

BMTB0 £6.06.
Dept. ETI, 32 Goldssl Rosd, Swanley, Kent BRS SEZ. Stereo 30 S-DECS AND T-DECS
£21.57. Oec £3.79. T-Dec €4.59. u.DecA £4.69
Mail order only Please add 36p postage Prices mnclude VAT unless stated Lisis 27p post free Overseas ALBO £7.71. U-DecB £7.16. 16 dil adapror £2.31

customers deduct 12% OHicial crednt orders weicome

ETI JUNE 1980 13



T :_”’ - Il
= \ K 099
7 I I = L = .

[}
8 ] -

o o o o
J QQo— opo— ||_opp
9
© Q0 Lopf —o0 PO
r* 2t 53 g3 0§ %8 88 53 e =1 e _r:'
7 | Pl

l ] ] ) 'r.' TR “ BOARD
1 7 ::"‘ud soj00 g0 e F

' E{: I e F SSSSS ek

log)eo)ea l_‘hu TETRIE = 1l ---

‘nuunu....r °

8§ 68]op oo of sefes + 3
- il 0 j o
% %IGZI“!:”"'.E‘J

SNYALIVd TIO4 9Dd




‘I

PCB Foil Patterns




PCB Foil Patterns




ETIPRINTS are a fast new aid for pro- ETIPRINTS are made from our original
ducing high quality printed circuit artwork ensuring a neat and accurate
boards. Each ETIPRINTS sheet con- bhoard. We thought ETIPRINTS were
tains a set of etch resistant rub down such a good idea that we have
transfers of the printed circuit board patented the system (patent numbers
designs for several of our projects. 1445171 and 1445172).

PARTS LIST

Shown below is the listing for Earlier sheets are available,
the last year's ETIPRINTS. ring Tim Salmon for details.

035 Oven Leakage Detector Nov 79 038A Long Period Dec 79 049A ETI 80 — VCO
Pinball Wizard Timer and VCLFO
Rain Alarm
036A 3 x Display Board Nov 79 Touch Switch 040B ET! 80 — PSU
Relay Activator Flash Trigger Tuning Fork
Points Controtler Pseudo Random Filter
Noise Gen Coin Toss

041A ETI Audiophile
ETI VCA
Signal Trace

036B Data Distributor
(double sided) Hum Filter
036C S e
. Train Speed Logic Probe
Controller ETI HC
Track Cleaner & Function Electromyogram
Electronic Pot Generator 041B VCM
(double sided) Heater Controller
Buffer 042A 300W Amp Module

036D Power Switch Moving Coil Preamp
Selector Process Controller 033 Fuel Level Monitor,

(double sided) Hum Filter Alarm, Screen Controller
s Ereloa Dynamic Noise Reducer
037A [Encoder 042B Touch Dimmer,
{double sided) Long-Period Timer Battery Charger,
) Rain Alarm RC Guardian
037B Decoder (top side) Touch Switch (Top, Bottom) 1 & 2
Flash Trigger
Pseudo Random 043 IR60 Preamps,
037C Decoder Noise Gen Receiver, PSU,

(bottom side) Servo Tester
039C Function Generator VU—PPM

HOW IT WORKS

“if

Lay down the ETIPRINT and
rub over with a soft pencil
until the pattern is
transferred to the board. Peel
off the backing sheet
carefully making sure that
the resist has transferred. If
you’'ve been a bit careless
there’s even a ‘repair kit’ on
the sheet to correct any
breaks!

BUY LINES
ORDER TODAY

Send a cheque or P O (pavable to ETI Maqgazine) to

ETI PRINT, ETI MAGAZINE
145 Charing Cross Road, London WC2H OEE

INCP&P
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8K ON BOARD MEMORY!

5K RAM. 3K ROM or 4K RAM, 4K ROM (link
selectable). Kit supplied with 3K RAM, 3K ROM
System expandabie for up to 32K memory.

2 KEYBOARDS!

56 Key alphanumeric keyboard for entering high level
language plus 16 key Hex pad for easy entry of
machine code.

GRAPHICS!
64 character graphics option — includes
transistor symbols! Only £18.20 extra!

MEMORY MAPPED

high resolution VDU circuitry using discrete
TTL for extra flexibility. Has its own 2K
memory to give 32 lines for 64 characters.

KANSAS CITY

fow error rate tape interface.

NEW FACTORY
uP!
PRICES DOWN!

Increased capacity at our
big new factory means
many prices down! All
others frozen!

The kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete!

Included in the PSI COMP 80 scientific computer kit is a professionally finished cabinet, fibre-glass double sided, plated-through- -hole printed circuit board. 2
keyboards PCB mounted for ease of ccsstruction, IC sockets, high reliability metal oxide fesistors, power supply using custom designed toroidal transformer. 2K
Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc.

Value Added Tax not included in prices

PRICE STABILITY: Order with confidence. lrrespective of any price
changes we will honour all prices in this advertisement until July 31st.
1980. if this month's advertisement is mentioned with your order. Errors
and VAT rate changes excluded.

EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 00
handling and documentation.

U.K. ORDERS: Subsequent 1o 15% surcharge for VAT'. No charge 1s
made for carnage. *Or current rate if changed.

SECURICOR DELIVERY: for this optional service (U .K. mamnland oniy}
add £2.50 (VAT inclusive) per kit.

SALES COUNTER: If you prefer to collect your computer from the factory.
call at Sales Counter Open 9 a.m -12 noon. 1-4.30 p.m Monday-
Thursday

Cabinet size 19.0*' X 15.7* X 3.3"". Television not included in price £ z 25 + VAT

PS| Comp 80. Z80 Based powerful scientific computer
Design as published in Wireless World

2 MICROPROCESSORS

280 the powerful CPU with 168 instruction, including
ali 78 of the 8080, controls the MM5&7109 number
cruncher. Functions include +, —, °, /, squares,
roots, lo@ :ponenuqsa trig functions, inverses etc.
Range 1079 to 9 x 1977 1o 8 figures plus 2 exponent
digits.

EFFICIENT OPERATION

Why waste valuable memory on sub routines for
numeric processing? The number cruncher handles
everything internally!

RESIDENT BASIC

with extended mathematical capability. Only
2K memory uséd but more powerful than’
Jmost 8K Basics!

1K MONITOR
resident in EPROM.

SINGLE BOARD DESIGN
Even keyboards and power supply
circuitry on the superb quality double
sided plated through-hole PCB.

COMPLETE KIT
NOW ONLY

KIT ALSO AVAILABLE AS SEPARATE PACKS
For theae coslamars who wish %0 sprand Brair porchass of beild o perssasiiaad sysiem the kit is aveliabie 83
—rll'uhq.mul‘xﬂ?'l“&nhkl ards £34.80, Firmware ln EPRONS £30.08.

Torsidal transtermer and pows -y‘ smponents £17 ﬁllllmnnu lﬂlﬁﬂmw
Seaatiiuily fisished) £26.58. P.3 I.fuil' ﬂllelu'"m m
SUPERBOARD tor which i can be readily medified. Other packs listed in euc FREE CAT: E. 4

PSI COMP 80 Memory Expansion Sys-
tem ‘
Expansion up to 32K all inside the computer’s own cabinet! ‘

By carefully thought out engineering a mother board with buffers and its
own power supply {powered by the computer’s transformer) enables up to
3 8K RAM or 8K ROM boards to be fitted neatly inside the computer
cabinet Connections to the mother board from the main board expansion
socket 1s made via a ribbon cable.

Mother board: Fibre glass douole sided piated through hole
PC.B. 8.7 x 3.0’ set of all components
ncluding all brackets, fixing parts and ribbon
cable with socket to connect to expansion plug

...................... £39.90
8K Static Fibre glass double sided plated through hole

RAM board PCB.56"x48" ........... 12.50
Set of components including IC sockets plug
and socket but excluding RAMs . .. £11.20 |
2114L RAM (16 required) ... . ... £5.00 |
Complete set of board, components, 16 RAMS

.................. £89.50
8K F|bre glass double snded plated through hole

ROM board PCB 56"x4.8" ... ..... £12.40
Set of components mcludmg IC sockets, plug
and socket but excluding ROMs . . £10.70

. 2708 ROM (8 required) ......... £8.00
Complete set of board. componems 8 ROMs
5 5000 o o o ooaoo .. £78.50

New Factory on umo Indunnal Eluu
Address and Teleph d

UK Carriage FREE

POWERTRAN GOMPUTERS

(a division of POWERTRAN ELECTRONICS)
PORTWAY INDUSTRIAL ESTATE ANDOVER

ANDOVER HANTS SP10 3NM (0264) 64455
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MOTDRS. ) 5V Model motors 2P, Sub. min
“Bignch’ 1ISYOC 3 rpm motor 32p. 12V 0C 5
pols model mator 379. Replacement 8 track
12¥ OC molors 55p. Gesred mains molors,
2% rpm. 755 115V AC 4 rpm motor 95p.
Cassatte motors, 5-8Y OC ex. equlp. 70p. OV
OC Cassatte mators 95p 6V Cassetie molors,
new standard |ap. type £1.25.

BUZZERS. Minialure 3olid siale type.
TX 17 15mm, 70db at 3 feel, 15ma drain,
operales 4-15¢ OC 75p each. LOUD 12 volt
buzzer 50 30mm 63p. GPO type adjustatile
buzzer 6-12 voits 2Tp. 12V DC SIREN. ail
melal rotary type. high pitched wall. £8.50,

SPECIAL OFFER SEMICONDUCTORS.
2%5062 SCA3 18p. BX504 opin isnlatar 25p.
CA3130 35p. TBaBO0 50p. TOAHIS1 256, 741
22p. 723 35p. NES55 24p. AD161/2 10p pair,
2K3055 38p. INADOS 10 lor 35p. BO238 28p.
BD438 28p. 7415 35p. IN414 75p.TIL3OS
alpha numeric display £2.50. MAN3A Imm
LED dispays 45p. Min. LOA3 30p. LEDS 0.2
CLEAR 15p. GREEN 12p. RED 10p. Wira-ved
clear LED 30p. MPUI3) PUTs. 40V, 200ma.
375mW 15p. 2N3773 £1.70. Texss R1038
[TD3) Power trans. 50p. TAG4443 SCR 45p.

NEW STOCK ITEM — We are now stocking
Expo mini hand-neld driiis. these 1
precision Bntish-made lool, ides! for P.C.
baarg drliilag. madel makers aic. Thay
opergle on 12V DC. Orill kit suppiied in
plastic hinged caze. wilh dril and 2t
accessories. dritls. sanders, reamers,
butfars, elc. complete kil onty £14.25 Drill
only £7.25. Orill stant to suil vertica) drid
press £12.95 {postage tbp)

TODLS. SQLOER Swcker. good suclion.

RECORDING TAPE. Low noise mylar,
supplied untoxed: 7° 1200° £1.00, 7" 1800
£1.45. 10" 3500 £5.00. BLANK CASS-
ETTES. C60 10 for £2.75. C90 10 for £3.95
LOW COST %" TAPE SPLICER £1.95.

SPECIAL OFFER DEC TYPE BREAD-
BOARDS. Micra OEC “A  wilh 2 16 pin OIL
carriers £3.95. Micro DEC “B" with 2
Integral 16 pin DIL corriers £3.95. Both
breadboards spprosimately hatt original
safling price.

teflon mozzin, £4.99. Sde cutters 5 £1.45.
Phers 5° £1.45. NEON ORIVER 8- LONG
59y MIYAMA 16 pin IC les) clip £1.85, 6
PIECE precizion screwdriver seis. in-
dividuat handles £1.05. JUMPER TEST |

COPPER LAMINATED PRINTED
GRCUIT BOARD. Fil 233 Singie Swed
wpe [approx. 2mm thick| 150x35mm 40p,
200x%0mm 55 250x145mm 65p. Double-
sided Fibroglazs Imm thick. 180x135mm
45p. PAXOLIN BASED TYPE: [2mm thick).
180x135mm 40p. 280x200mm 505

—

LEAD SETS 10 pairs of leads with Insulated [
crocs each end 90p. CRIMPING TOOL. 2. |
comginatiem type {or crimping red. klue and
yeliow termnations also ncorporates » wire
stripper [6 gauges] and wire cutter. insulated
fandles. only £2.30.

}

t

. DYNAMIC PA. Mike. mobile radio wic.

1

TAPE HEADS. Mono cassette. £1.75
Slereo cazsetie £3.90 S 8 track
stereo £1.95. BSH MM 1330 % wrack S0p
BSR SAPY0 % track £2.10. TD10 dual haad
assembly 2 heads both % irack A/P with buitt
in orase £1.25.

NEW ARRIVALS. Glass reed awilh.
Changeover contacts, 2%” loag 38p each.
Mercury switches, glass encapsulated
Sax W long leads 35p each. Multiway in line
plugs and sockets 3-way 35p. 6-way 45p.
12-way 550 (price per pair) new AMP ypa.
6PD telephone hamdsels £1.95. TOAIT5]
vollage reguialors 259 sach. MAGNETS 4
long, %™ thick, with figing hole. 10 tor 40p.

2l

DISPLAYS. 0.5 LED. Com. cath. green 90p.
4 digit LED ciock displays with message
contre. 0.67. cam. cath with data £3.25.
NSANGS 8% digit multiplexed displays com.
cath with data £1.45.

RANK ARENA slerec cariridge
piilier medules. suinshie for magmetic
cartrigges. new. supplied with conmection
details €195

MICROPHONES. Min. Tie pin. Om. uses |
deaf sid battery (suppiled) £4.95. Low cas!
condenser ECM 105 Omei. 600ohms. on/oll
switch standard jack plug €2.95. EMS07
Condensar, uni, 600ohms, 30 18kHz. highty
polished metat budy. £7.95. DYNAMIC stick
micraphone dual Imp.. 600shms or 20k,
T0-15kHz, attractive black metal body. £7.75. |
EM506 Condensar. cardiod. uni. 600chms or
50k, heavy chremed copper case. 1295

thumb switch 50k mp. £3.75. CASSETTE
replacamen| microphons with 2.5/3.5 plugs
£1.35. INSERT crysial reglacement
35% 10mm 40p. GRUNDIG Electret inserts,
wath buill i FET preamp 3-6¥ OC. £1.00.

SWITGHES. Sub. min. Toggles. SPST
Bx5x7mm. 42p. OPOT [BX7X 7] 55p.
0POT Cenlrs off (1211 x 9mm) TTp.

PUSH SWITCHES (16X 6mm), red t
push in make t5p each. push om tr
versiom biack winyl 17p each.

SLIDE SWITCHES ail OPOT 15X 8 X 12mm
13p. 16X 11 X9mm 13p. 22 X 13 % 8mm 13p.
2x13%8 cenlre oft 14p Mullipole shider
double achea [12 1ags) 29X 9 timm 25p.

ROTARY SWITCHES fwater) 3P4W. 4PIW.
2P6W and IPI2ZW all 35¢ each.

FINNED HEATSINKS. Supplied undrified
Amm tick. 2Tmm high. 75X 124mm 60p
150% 124mm 95p. Smailer version 2.7mm
thick. 75 108mm 48p. TRANSISTOR

TRANSFORMERS. All 240V OC primary
(postage par Iramslormer Is shown in
brackets atter price). MINIATURE RANGE
6:0-6¥ 100ma. 9-0-9v 75ma. 12-0-12V 50ma
# 79 sach (15p). 12V 200ma 75p [I5p). 0-6
0-5 280ma £1.20 (20p). 6Y 500ma £1.10
[2p) 120 ZA £2.35 {450 12V 4A £2.85 (455
15-0-15Y 1A £2.25 (45p} 30-0-30V 1A £2.85
{54p) 20-0-20v 2A £3.85 (54p) 0-12-15-20-
30V ZA £4.75 [54p) 20V 2.5A £2.35 (54p).

TRIAC XENON PULSE TRANS-
FORMERS. 11 (6P0 style) 32p. T1pius 1 sub,
mn. pch mounting 65p.

PROJECT BOXES. Siurdy ABS hlack
plasiic boxes with &rass Inseris and lig.
75% 56 35mm 65p 95x7x 35mm 75p
115%3x 37mm 87p.

VERD HAND HELD BOX. White ABS. 24in
X 3.7in lapersd, with screws B8p each

VERO POTTING PLASTIC Boxes with lid
and screws 70X 50 x 20mm. white or black
L3p each.

KRTI01 M/Meler. 1.000
apyv. 1KV AC/BC Volis,
150ma OC currenl. Resist-
ance 0-2.5k, 0-100K. £4.35.

| —
!

{

‘ NH55 M/METER. 2.000

| A opv. IKV AC/OC Volis,

|

100ma OC.. Resistance 0

. 10K, 0-1 MEG. £5.50.
|

SDCKETS 105 or TOIB 99 each. 103 type
15p each.

LOW COST PANEL METERS. Size
§2x52x33mm, 50 microamy £4.25, 100
microamp £4.10. (MA £3.95, YU meler £4.65.
0300V AC (60x47x33mm) £4.25. Ferranti
3.5" square 0-600V AC meter £2.95,

16 pin D.1.1. SWITCHES unly 42p each

RIBBON CABLE 8-way single cors minia-
lure 22p per metre

MICADS. AR size 1.2 volts 500ma £1.10
each or 4 tor £3.75

ALUMINIUM PROJECT BOXES. 18
SWE. with litled lis amd screws. AB1
IX2x1 S2p. AB2 4x3x 1.5in 62p. AB3
4x3x2in B6p. ABA 6x4x2in T4p. ABS

6x4>3in Pp. AB6 8X6x2m £105 AB7 |

BB 3in £1.25.

ANTEX SOLDERING IRONS. Al 240v AL_]

CLIFF CLICKTEST. 13 amp mains connec-
for. ideal tor workshop, etc.. provides rapid
and safe maing conneclion. taugh moulded
case and Iid wilh neon indicator and fuse
£5.15.

SPECIAL OFFER DEMAGNETIZER
Curved probe type. sullable for resl 1o reel or
cassetie machines. operates an 240Y AC only
£1.95

YN3G0 M/METER.
20,000 opv.. 1KV AC,/OC
Volts, 250ma OC 4 resisi-
ance ranges lo 20 Meg
alse has buill-in transistor
tester with Teakage and
gain ranges £12.50

Model C 15 waits £3.95. Model ICX 17 watts |
£3.95p. Model X25 25 walts £3.95p. ST3
SOLDERING IRON STAND. sults all Antex Irons.
165,

MURATA TRANSOUCERS. REC/SENDER.
MAJDIL 40KHZ £3.50 pair

POWER SUPPLIES. Switchad type piugs
nto 3 13 amp socket has 3-4, 56, 7.5 ang 9
wolts 0 ¢ oul al gither 100 or 400ma
swilchable £3.45. HC244R siabilised powsr
supply 36-7.5-9V OC at 400ma, has golarity
reversing and an ofl switch and is Jutly
regulated 1o give exacl valtage from no load
Io maximum currant £5.50.

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A E. for illustrated lists.

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD
ALL ORDERS DESPATCHED BY RETURN POST

TMKSD0 M/METER.
30.000 opv. 1KV AC/DC
Voits, D.C. currewt to 12
amps.. Remglance fo 60
meg In 4 ranges. @sd has
built-im buzzer for con
finuity testing. £20.95.

WEST HYDE CASES FOR E.T.l. PROJECTS
Soil Probe (July 1979) Order Code BOC 410
Bench Amplifier (August 1979) Order Code WEC 801
Audiophile Pre-Amp (October 1979) Order Code CL2 CDL
Audiophile Power Amp (October 1879) Order Code CL2 CGL

Audiophile PSU (October 1979) Order Code CL2 AEL

Pinball Wizard (November 1379) Order Code TEK 364
Points Controller (December 1979) Order Code BOC 680
Moving Coil Pre-Amp (January 1980) Order CL2 ADJ
Please ask for our free BO-page catalogue and price list

e

THE BIGGEST SELECTION OF CASES IN EUROPE

WEST HYDE

WEST HYDE DEVELOPMENTS LIMITED, UNIT é PARK STREET INDUSTRIAL ESTATE, AYLESBURY, BUCKS. TEL: 0296 20441
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PRINTED
CIRCUITS

HARDWARE

Comprehensive range Constructors Hardware
and accessories

Selected range ot poputar components

Full range o r.E printed circuit boards
normally ex-stock same day despatch at
competitive prices

P C Boards to individuat designs

Resist-coated epoxy glass laminate for the

d 1y man with full processing instructions {no
unusual chemicals required)

Alfac range of etch resist transters and other
drawing matenals for p ¢ boards

Send 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES
MASONE ROAD
STRATFORD-ON-AVON
WARWICKS. Tal, 4879

" DIGITAL WATCH BATTERY
REPLACEMENT KIT

These watches all require battery
{power cell) replacement at regular
intervals This kit provides the
means We supply eyeglass, non-
magnetic tweezers, watch screw-
driver, case knife and screwback
case opener. full instructions and
battery 1dentification chart We
then supply replacement batteries
— you fit them Begin now Send
£7.50 for complete kit and get into
a fast-growing business Prompt
despatch.

WATCH BATTERY REPLACEMENT CO. (ETI3)
11 Percy Avenue, Ashford, Middx., TW15 2PB

Vldeograph ll Imks to the aenial socket of
your tv and provides a full colour GIANT
oscilloscope display A must for hi-hi home
entertainment, discos, organs etc
New — signal invert control inteqral squar: wave
qgenerator Plus full details for testing your audio
system for transient distorhon crosstalk et
Complete Luxury cabinet and
Kit orp\'ly £29 95 controls. £14.95
READY-BUILT UNIT £59.95 + £1 50 P&P | S
WVWIL LLIAN zowe. House Billercay Road
STUAPT Esesr::gah;e‘asgesnéwood 1

SYSTEMS Ltd Telephone Brentwood (0277)8102dd

If it's a case of making your project
look good, then use one of ours.

Simply send a S.A.E_ tor
Detals and prices/,/

: 1

\\ I - /
TRADE ENGUIRI N /
ES \\\ i

INVITED.

H.M.ELECTRONICS

271a/275a Fulwood Road.
Broomhill
Sheffield S10 3BD

.Available for most ETI
prolects from day one of
ETI, ‘phone your order.

SPECIAL OFFER-—Single
sided Pax PCB mat, four off,
4%'" x 6", 99p altup

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tek:01-891 1923

BARGAINS FOR THE QUARTZ
ELECTRONIC HANDYMAN
BRANDED QUARTZ
ALARM CLOCKS

DRIENT/PRESIDENT KIENZLE/PRESIDENT
JAPANESE GERMAN

)
Returned to Service Department within guarantee
penod
(Y} Recommended price when perfect £12.95. To

facilitate repair 5 offered for £9.75 inclusive of
VAT

2708 UVPROM £7.00. Fast PROGRAM-
MING SERVICE including erasure, verifica-
tion £2 00 per 512 bytes (Hexadecimal
Listing). Send chip or buy ours FLAIR MAR-
KETING COMPANY 9 Park Hill Road, The
Arbours, Northampton

ws GOURSES =

(2) Recdmmended price when perfect £16.95, To
facilitate repair 5 offered for £9.75 inclusive of
VAT

LOGIC MONITOR |
m’i“:&

> @ Chps on toay ¥ or 16 pin These will be sold as received from our customers with
TTL IC to show all jogc the existing fault(s) and without guarantee.
states simuhaneously UK ONLY

® Fully buffered:each nput Discounts available on large bulk purchases.
equnvalent to 1 low-power PRESCOTT CLOCK &

Schottky load
@ Uses circurt power supply WATCH CO. LTD.
or a separate 5V 0-3A PSU Prescott House, Humber Road, London NW2 6ER

@ Bright 16 LED display

® Onty £24-50 including plip

J. E. SINCLARE &Co
1398A Sloane Street

EXTENSIVE COURSES IN

BASIC

SPEED — VERSATILITY — ECONOMY

\

London SWIX SAY /lh
AND %
£5 OSCILLOSCOPE. Standard junk box ©
PASCA L components p|US approx. another £5. (Total Designed ovlalnally for logic wiring applications, il 13 now
i ; du dustry
‘ components approx. £12). This unit plugs and rese.::h ROADRUNNER Is used by hg‘b:yslsls students,
including hands on mini-computer opera- into TV aerial socket and converts TV to 3, 10 carry out work on:—

and
*P.C.8. REPAIRS 'ANALOGUE BREADBOARDING *SIMPLE
LOGIC WIRING *COMPLEX INTERCONNECTING OF MICROS
AND MEMORIES.

tion oscilloscope. Circuit and plans £3. Kerr, 27

These intensive courses are intended to Coles Road, Milton, Cambridge CB4 4BL.

instruct from minimal knowledge to an
operational capability of computer pro-
gramming.

EURO INTROKIT £16.73. PROJECT INTROKIT £8.80. PENCIL
WITH LOADED BOBBIN £2.44. WIRE DISTRIBUTION STRIPS:—
GLUE FiX 20/pkt 8" LONG £2.80. ADHESIVE 0-368/TUBE. PRESS
FIX 20/pkt 2" LONG £2.92. SINGLE EUROCARD HIGH DENSITY
3 PLANE (36x16 PIN DILS) £4.50. DOUBLE EUROCARD, WITH
CAPACITY OF 84x16 PIN DILS £7.25. PROJECT CARD HIGH
DENSITY S-SIDED 20x14 PIN DILS £2.65. BOBBINS - BLUE
4/pkt £2.12 GREEN 4/pkt £2.12 PINK 4/pkt £2.12 GOLD 4/pkt
€2.12. 1 OF EACH COL. £2.20. TINNED COPPER WIRE 4/pkt
£2.12. RECOMMENDED SOLDERING IRON FOR ROADRUNNER
HOBBYIST £4.80.

Please add 40p for php + 15% VAT to all orders.

FOR FURTHER INFORMATION
ON ROADRUNNER PRODUCTS
SEND LARGE S.A.E. TO:—

T.J. BRINE ASSOCIATES,
56B, HIGH STREET, HASLEMERE,
SURREY.

FOR SALE. Transcendent 2000 synthesizer
Courses are fully residential, allowing plus 60 watt PMS amp. £200 ono or straight
maximum time for instruction and pro- swap for 2 Triton 8k RAM cards. Tel (0563)
SR, 741631

BASIC — Weekends from Friday Evening
to Sunday Afternoon.

PASCAL — Weekdays Monday Morning
to Friday Afternoon inclusive.

A SUPERB QUALITY STEREO POWER
AMPLIFIER OFFER! Protected output of
60w (RMS-8()) Stereo via din socks. Case
. ) inc., controls vol., select, etc., Power Smooth-
For further details, dates available. fees ing. 12/35v wkg. 0.03% Thd, 22 trans., 1

Phone (0401) 43139, or write amp drivers — 90.w plastic outputs. Tested
CLEVELAND BUSINESS SERVICES -- Boxed -- data £11.95. Queries s.a.e.

(Dept. ETI-2), Cleveland House please. Klifco Electronics, 1 Regent Road,
Routh, North Humberside HU17 9SR likley, W. Yorks LS29 9EA.
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=SITUATIONS VACANT-

UNIVERSITY OF SUSSEX

VACANCIES IN
ELECTRONICS

Are you interested in new technology? Vacan-
cies exist in our electronic laboratories for
suitably experienced technicians within a salary
scale £3,948 to £4,974. Duties include
building and/or servicing electronic equipment
for research and teaching using the latest
equipment in a pleasant environment, with
excellent conditions of service.

If you feel you have the ability to make a useful
contribution and at the same time increase your
own technical knowledge, apply in writing,
giving details of age and experience etc, to: The
Laboratory Superintendent, School of En-
gineering and Applied Sciences, University
of Sussex, Brighton BN1 9QT.

——FOR SALE——

ULTRASONIC ALARM KITS
Single Unit construction —screw connections. 240V
operation with battery back-up option. 15-feet detection
range internally preset. Delay on leaving and entry,
invalid movement delay, self-cancelling alarm, approx.
2 mins. KITS INC. F/G PCB, ABS BOX, HARDWARE
ALL COMPS. 240V UA/S (open collector output)
£16.95. 240V UA/R {relay output contacts) £19.65.
Piezo Sounder 12V 1BmA 105db 1 mtr. £8.20. Built
and tested units KIT price + £7.00. All prices inclusive
— CWO — UK mail order.
G.J.D. ELECTRONICS, 105 Harper Fold Rosd
Radcliffe, Manchester, M26 ORQ

MICROTYPE

MICROTYPE SERIES 80
MICROCOMPUTER CASE

Ready cut for Superboard or UK 101
complete with screws and

%, instructions. Produced in
strong, black ABS plastic.

ONLY £17.50
+ VAT, post and
packing inclusive.

Send cheques or Postal Orders to:

Microtype, PO Box 104, Hemel Hempstead, Herts HP2 7QZ.

SAE for details.
TRANCENDENT 2000 synthesizer, a
superb live-performance instrument, built
and fully tested, complete with reprints of
constructional articles. Hardly used. £200.
Telephone Cambridge 211310.

STOP PRESS: Superboard Compatible!
TRS 80

UK101

GOLOUR
YOUR
NASGCOM!

DAZZLING COLOUR GRAPHICS FOR NASCOM 1 & 2
Genuine bit-addressable “pixel” system for straight
forward programming of pictorial or mathematical
functions

8 Colour display plus 8 colour independent background
facility. Full documentation with FREE SOFTWARE
powerful sub-routines for vector generatior, demon
stration program for animated effects. All runs in Nascom
1 without expansion. Complete with UHF Colour
Modulator for operation with normal colour TV set
Superior design allows connection to most other micro
processor systems — send us diagrams etc of yourb & w
video circuitry for free advice. Don‘t be fooled by the
price: this is a top quality product which will transform
your computer

NOW AVAILABLE FOR 4 5

LIMITED PERIOD AT £ ResiVan
.|

W“_LIAM Do'wev Houige' ?‘dlf:gay Road ™ s

SIUART Evvon ez aeg . EL—

Telephone Brentwood (0277) 810244

ETI JUNE 1980

COLOUR MODULATOR
*h £9.95 FORALL TV GRAPHICS!

+ VAT Rea. Green. Biue inputs (can be mixed)
Nosdyduint [nc. U Avaitable now: Nascom Colour Kit
£14.05+VAT Medulalsr  £45.00 pius VAT & Graphics Software

WILLIAM STUART SYSTEMS |

Dower House, Billericey Road, Herongate, Brentwood. Essex
CM133SD Tel' (0277) 810244

Barclaycard / Access welcome

POWERTRAN TRANSCENDENT DPX
available, professionally assembled, com-
plete with swell pedal and handbook. Save
hoursof construction. £400. House purchase
forces sale. Oxford, P.O. Box 105, E.T.I., 145
Charing Cross Road, London WC2H OEE.

SEIKO QUARTZ PRODUCTS. Alarm
chronos £39.75. Calendar alarms £52. Cal-
culator alarms £58. Programmable alarm
chronos £58. Alarm clocks from £12. Send
s.a.e. Powdtich-Digital, 5 De Vere Gardens,
liford, Essex. No callers please.

TRITON COMPUTER. Full main board
RAM, expansion motherboard. L7.2(2MHz)
monitor, 8K extended BASIC, fully built
tested and cased. Complete with manuals and
over 20 programmes on cassette. Offers
around £620 01-450 8911 extn. 337 (office
hours).

s ——
CAPACITOR BARGAIN PACKS

—best quality £ + 25p pp ea.

650 X 4.7uF/10V Tub Tantalum.

50 X 0.1uF/ 100V Radial Polyester.

80 X 0.01uF/400V Axial Polyester.

10 X 164F/450 Tag End Lytics.

30 X 47uF/ 10V Bead Tantalum.

40 x 0.14F/250V Radial Polyester.

20 X 14F/ 160V Axial Polyester.

7 X 32uF/450V Tag End Lytics.

20 x 100 pf Feed Thro' Small Screw in Type.

RESISTORS BARGAIN PACKS

a W 5% metal oxide, best quality British manufacture,
200 assorted. Only £1 + 20p postage.

Scott, 37 Reg Street, Rowhedge, Essex

Aerial Amplifiers. Improve weak VHF radio
and television reception, price £6. SAE for
leaflets. Electronic Mail Order, Ramsbottom,
Lancs. BLO 9AGP.

Cheaper than a visit to the pictures. Latest
top quality films prerecorded on videocass-
ettes from only £6. Full details from G.T.
Technical Video Library (1 0a HE), 119 Oxford
Street, London W1R 1PA.

VHF TRANSMITTER. Up to %4-mile range.
Use with standard FM Receiver. Complete kit
(excluding crystal microphone insert) £4.50
post paid. — Stoker, 7 First Avenue, Blyth,
Northumberland {not licensable in U.K.).

CIRCUIT DESIGN, Prototype construction
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A. J
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
“1ET or Phone Bradford-on-Tone (082-346!
‘636 -

FREE 1980 AMTRON CATALOGUE with
new range of kits and equipment cabinets.
Send S.A.E. Amtron UK Ltd., 7 Hughenden
Road, Hastings, Sussex TN34 3TG. Tel:
Hastings 436004.

ELECTRONIC COMPONENTS &
ACCESSORIES. We offer you a first-class
service at the right price, all orders processed
the same day. Send now for 1980. Catalogue
30p, refundable on first order over £1 or
return catalogue within 10 days for full refund
to: Lightning Electronic Components, 44
Grassholme, Stonydelph, Tamworth B77
4BZ. .

MEMORY MART

‘UK 101’ ‘Superboard’ 4K RAM

Memory Expansion . ............. £30.00 ea.

21141k 450smallns . ............ £3.75 ea.

2708 UV prom 650 smallns ......... £5.00 oa.
P&P 20p

C.0.D. 60p extra .

MEMORY MART
19 Weatherby Gardens
Hartley Wintney, Hants

WRONG TIME?

MSF CLOCK is ALWAYS CORRECT — never gains or
loses. 8 digits show Date, Hours. Minutes and
Seconds, auto GMT/BST and leap year, also second-
in-a-month STOP CLOCK and paraliel BCD output,
receives Rugby time signals. 1000Km range, ABSO-
LUTETIME ............... ..... £48.80

60KHZ RUGBY RECEIVER, as \n MSF Clock, serial
data output, built-in antenna .. 8137

V.L.F.? EXPLORE 10-150KHz. Receiver .. £10.70

Each fun-to-build kit includes all parts, printed circuit,

case. instructions, postage, etc., money-back assu-

rance. So SEND off NOW.

CAMBRIDGE KITS

45 (TF) Old School Lane, Milton, Cambridge

@ 50HzSUPERBOARDS
BRITISH MODEL
. rrom £159.95 . var

Fully built, set up and tested

@  AUTHORISED dealer back-up
. Free cursor control backspacse, etc. tape

. C€.T.S., 1 Higher Calderbrook
Littleborough, Lancs.
. Tel. Littleborough 79332 any time

MK. 14 CONVERSION. Plug this conver-
sion board into the SC/MP socket and have
the power of a Z80, AND the amazing power
of the AJEC-1 interpreter. With its 4-function
arithmetic, versatile graphic control, edit
facilities, conditional jumps, etc. So easy to
use; you will learn to use it in a few hours. Kit
price £29.95 inc. postage. Built price
£34.85. Your MK14 repaired and conver-
sions fitted if required. No need to remove a
working soldered in MPU. Machine code
monitor available instead of interpreter at
same price. VDU version with 2K BASIC and
extra 1K RAM. Kit £49.95, built £54.85.
SEND SAE for details or PHONE REDDITCH
(0527) 61240 evenings. REDDITCH ELEC-
TRONICS, 21 FERNEY HILL AVE., RED-
DITCH, WORCESTERSHIRE B97 4RU.

+P/P £3 45
£114.99 =i A
BEST OFFER EVER
Camera Kit, Lens,
Vidicon & Modulator

CROFTON

Tel: 01-8911923 &1’
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TEC Diploma in

The Department of Electronic and Cgmmunications Engineering is
planning some full-time and part-time courses, commencing

B QOctober, 1980. |
us‘ca s u These have been designed to take account of recent advances in

digital and software techniques, and emphasis is placed on these
during all the courses.

St d = BSc(Hons) in Electronic and
u Ies (specialising in Electronics) Communications Engineering
A novel degree course designed to prepare engineers for the

demands of the eighties and nineties. Entrance qualifications: two

A full-time 2-year course is offered in those aspects of electronics re- good ‘A’ fevel passes in Maths and Physics, or equivalents.

lated 1o the building and repair of equipment associated with the music Higher Diploma (TEC) in Electronics and
industry. Communications Engineering

) ) ) A full-time two-year course stressing'the practical applications of
Students will be encouraged, pamgularly in the second year of the electronic engineering, especially microprocessor technology
course, to involve themselves in project work related to electronic ins- Entrance qualifications: a good ‘A’ level pass or TEC Diploma or
truments and ancillary audio equipment. Certificate in appropriate subjects.

Higher Certificate (TEC)

is a part-time course following similar lines to the HD (TEC).
Entrance qualification: TEC Certificate in appropriate subjects
Both TEC courses are of a unit structure, and all three courses aim
. to produce engineers for industry. Some industrial training is

For details apply to: included in the HD (TEC)

Details from

a Senior Administrative Officer Secretary, Department of .
II e a London College of Furniture Electronic and The Polytecl‘]_rﬂc

A further 2-year full-time course leading to a TEC Higher Diploma (sub-
ject to validation) may be offered where appropriate.

41-47 Commercial Road Communications

London E1 1LA Engineering, Polytechnic of Of NOrthIDndon

North London, Holloway

Road, London N7 8DB. “
I | o ovcor27ss o 216
Send to : .

CLASSIFIED INFORMATION ELECTRONICS TODAY INTERNATIONAL

145, Charing Cross Road,
London WC2H OEE.  Tel.01 -439 7449.

SemiDisplay:—
1-3 insertions — £6.00 per single column centimetre

4-11 insertions — £5.50 per s.c.c. ALL ADVERTISEMENTS IN THIS SECTION MUST BE
12 insertions — £5.00 per s.c.c. . PRE-PAID

Classified: — Closing date: 1st Friday in month preceding publication.

23 pence per word (minimum 25 words)

Box number on application (Personal ads only) Advertisements are accepted subject to the terms and conditons

printed on the advertisement rate card (available on request).
—

AJD Direct Supplies  ............... 112 E R NICHONS .ooovvevnnnnnnannossns 42
ol e AD INDEX s oo
Ambit international ................. 83 Polar EMEFPFISES  .......covnvseeeee 42
Audio Electronics  .................. 14 GMTEIRCIIONICS  .....cvvovvnnnneers 90 Powertran Compulers ............. 18
Baringlock Ltd. ............cooennes 82 Greenbank ....... ..o 108 Powertran Electronics ............ 289
Baydis .........ieeiiiiiianiniians 25 Greenweld ...........ieniiiinanen 106 Progressive Electronics ............. 42
Bi-Pak Semiconductors  ............. 20 Happy Memories ...............o.. 105 Progressive Radio ................- 19
BK Electronics ..........cvevevvnnn 112 HeathKit .......covvvenvnnnnmnnnnns 109 Profon EIECITOMICS  «vvvvrenerrernens 82
SERBrewster .................... 109 Henry's Radio .......... 46.72,81 & 110 S W, RIMMEE .oonneerneennnneesns 38
Butterworths .....................e 72 WP Lo 36&37 R X T 78
Calculator Sales & Service ........... 71 Interface Components  .............. 41 Science of cdmbridge .......... 32&33
Cambridge Learning Enterprises ...... 70 Keelmoreltd. ............cccovvnnn 27 Service Trading .. ........cooeecenss 92
Chiltmead ................cccennnne 76 Kode Services .............c....-- 105 SiNClair EIECITOMICS ... .nnoveeerreers 7
Chromasonics ...............ccco-e 48 Lascar Electronies  ...............- 102 C.N.SIEVENSON . ..ouvnsrereereenees 56
Clef Products ..............c..cnnnn 71 LB EIECIFONICS  ov.vvvvnvennrnnresns 102 SUPBITON v v e voeeeresananeeees 7
Codespeed """""""""""" 42 L1&B Electronics ........cccevvennons 91 swanley ElectroniCs .......oceeoees 113
Gomp, Comp, Comp .........cnvevee 123 LSMProducts ...........cooovcenes 106 TANAY woonnnnnnnneeninerneeeee 94
Crimson Elektrik .................tt 82 Machin-Zand .......ccoovvenvrerrnns 104 TANGEHANE  .......covvnrresnnnnnes 11
Crofton Electronics ................ 110 Magnum Audio  ........eieeiinnens 103 Target EIECIYONICS ... .vvvveessnnees 110
CSC. .......ccooiiiiiiiiienn 188105 Maplin ... 124 TECHNOMAlC ....cvvnvernnennnrees 13
DeltaTech&GCo. ............cco..t 107 Marshalls ..........ccooveniennnns 113 TEleratio  .....c.eeenieinaneiniies 91
Display Electronics  ................ 100 MELAC ..vvvvrvvnvnnnnnnnnnnnns 54 & 55 TEMPUS .« eeeeeennnnnreeennns 42 & 43
Doram Electronics  ................. 26 Micro-Circuits ..........coeeieens 104 TK EIECIFONICS «vvvvevnneennrennses 103
EDA. ..ttt 81 Midiand TradingCo. .............. 4&5 TRANSAM ..o enneeennnneessnnanssss 96
Electro-Tech Components  ........... 12 Mighty Micro ...........oceeees 107 Watford Electronics .............- 6&7
Electrovalue .............ccoienns 14 Mountaindene ............occovenns 81 West Hyde Developments ........... 19
Enviro Systemsitd. ................ 25 NICMOdElS ....oovvvevnenvnnnnnnns 91 WIlmSIOW AUGIO & vvvennennrnnrenes 82
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OMPUKIT UK1OT

Simple Soidering due 1o clear and concise
instructions compiled by
Dr. A A, Berk, BSc PhD

8MHz Super Quality Modulators ~ £4.80
6MHz Standard Modulators £2.90
C12 Computer Grade Cassettes 0 for £4.00
Super Mult-ralP. S U +5 -5 + 12v £29.50
ETI Breakout Game — Chipand PCB  £9.90
S100 Expansion Motherboard for
| Nascom |

| Anadex Printer Paper — 2000 sheets
| Floppy Disks 5% Hard & Soft Sec ored £3.50
£3.50

Floppy Disk Library Case 5% "

Eprom Boards
8K Static Ram Boards — S100
Cartridges for Grandstand

£110.00

George Risk Ascii Keyboard £39.00

Cartridges for Atar

— Fult Range in Stock £13.90

interface PET !IEEE — Centronics Paraliel
Not decoded £49.00 Decoded £77.00

Interface to Centronics parallel fo-
TRS80

£75.00

£22.50

£9.90
£29.00

Verocases for Nascom 1 & 2 atc.

Keyboard Cases
Electric Pencii for TRS80

VAT

only £295

Expand your TRS80 by
32K

TRS80
EXPANSION
INTERFACE

32K Memory on board '!;l'

Centromics paraliel port
Digk controller card Real
ume clock Requires Level
Il Basic. Interface for 2
cassette decks complete
with power supply

Plezse add VAT to all prices — Delivery at cost, will be advised at time of purchase. Please make
cheques and postal orders payable to COMPSHOP LTD.,
BAFCLAYCARD, ACCESS, DINERS CLUB or AMERICAN
CREDIT FACILITIES ARRANGED — send S.A.E. for application form.
14 Station Road, New Barnet, He

£39.00 |
£25.00 |

£63.00 |

£11.99 |

EUROPE’S FASTEST SELLING
ONE BOARD COMPUTER

* 6502 based system — best value for money on the market.

* Powerful 8K Basic — Fastest around % Full Qwerty Keyboard % 4K
RAM Expandable to 8K on board. * Power supply and RF Modulator on
board. * No Extras needed — Plug-in and go. * Kansas City Tape
Interface on board. * Free Sampler Tape including powerful Dissassembler
and Monitor with each Kit. * if you want to learn about Micros, but
didn’t know which machine to buy then this is the machine for you.

Build. Understand and Program
your own Computer for
only a smail cutiay

KIT ONLY £199 + vaT
NO EXTRAS NEEDED

AVAILABLE READY
ASSEMBLED & TESTED
READY TO GO FOR £249 + var

X

L

>pecially designed case for Compukit in orange/black ], |[6502 Assembler/Editor for Compukit £14-80 \/AT"

With room for accessories £29.80 + VAT
EEE———

The Compukit UK101 comes in kit form with ail the parts necessary to be up and working, suppiied. No extras are
needed. Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your
commands and programs. By pressing the C key the worid of Basic is open to you.
This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great
fun to use.
Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 + VAT

NASCOM-2 MICRO-

Your choice of freebies with
every Nascom 2 purchased from us

either FREE POWER SUPPLY
OR FREE GRAPHICS ROM
OR FREE VERO CASE TO
TAKE NASCOM 2

Microprocessors 780A 8 bit CPU This will run at 4MHz
but s selectable between 1/2/4 MHz This CPU has now
been generally accepted as the most powerful, 8 bit pro
cessor or the market
INTERFACE
Keyboard New expanded 57 key Licon solid siate
keyboard especially bult for Nascom Uses standard
Nascom. monitor controlled, decoding
T.V. The Iv peak 10 peak video signal can drive a monitor
directly a7d 15 also fed to the on board modulator to drive
the domestic T V
1.0. On-board UART ({Int 6402) which provides seral
handiing for the on-board cassette interface or the
RS232/20mA teletype intertace
The cassette interface i1s Kansas City standard at either 300
or 1200 baud This is a link option on the NASCOM 2
The RS232 and 20mA loop connector wiil interface directly
into any standard teletype
The input and output sides of the UART are independently
switchabl= between any of the options
18 1tis possible 10 house input on the cassette and output
on the pr nter
PIO There is also a totally uncommitted Parallel /O
(MK3881) giving 16, programmable, | 'O hnes These are
addressable as 2 x 8 bit ports with complete handshake
controls
Documentation Full construction article 1s provided for
those who buy a kit and an extensive software manual s pro
vided for the monitor and Basic
Basic The Nascom 2 contains a full BK Microsoft Basic in
ong ROM chip with additional features like DEEK DOKE,

SET. RESET for simple programming

With free 16K RAM board

Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN - 10 am - 7 pm — Monday to Saturday

“Europes Largest Discount
Personal Computer Store’”

Close to New Barnet BR Station — Moorgate Line.
* NOW in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 749933

or phone your order quoting
EXPRESS number.

TRS80
LEVEL 2 16K

Fully conveited to UK TV Standard Comes complete vith
easy 10 follow manuals. UK Power Supply — Cassette Leads
Sample tapes Special box to enable you to plug nto your
own TV Recommended for first ime-buyers. Just plug in
and go Full Range of Software Available
Model with numeric key pad £389 + VAT
4K Level | — machine only £251 + VAT

NEW REDUCED
PRICES

8K £449
16K £549 | v _
K £649 >

e 9¢° The PEDIGREE PETS

Very popuiar for home & business use 8K Microsoft Basic in
ROM 8K Pet 32K & 16K with new improved keyboard
All with green screen
Extra cassette deck £58& Full range of sottware available

video 100

12" BLACK & WHITE
LOW COST VIDEO
MONITOR

RRP £79
only £69 - var

® |deal for home, personal and business computer systems
® 12" diagonal video monitor ® Composite video input
® Composite video input ® Compatible with many com
puter systems ® Solid-state circuitry for a stable & sharp
picture ® Video bandwidth - 12MHz + 3DB @ Input im-
pedance -75 Ohms ® Resolution - 650 lines Minimum In
Central 80% of CRT; 550 Lines Minimum beyond central
80%

rtfordshire, EN5 1QW Telex: 298755 TELCOM G

COMPUTER
COMPONENTS
{Part of the Compshop Lta. Group
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For beginners or professionalé, the Maplin catalogue will help. you
find just about everything you need for your project.

Over 5,000 of the most useful components — from resistors to
microprocessors — clearly described and illustrated.

Send the coupon for your copy
and STEP UP TO
MAPLIN SERVICE

Post this coupon now for your copy
of our 1979-80 catalogue price 70p.

Please send me a copy of your 280 page
catalogue. | enclose 70p {pius 46p p&p).

If lam not completely satisfied | may return the
catalogue to you and have my morey refunded.
It you live outside the UK. send £1.35 or ten
International Reply Coupons. |enclose £1:16.
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