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THOUSANDS PURCHASED
BY PROFESSIONAL USERS

OMP MO ET POWER AMPLIFIER
HIGH POWER, TWO CHANNEL 19 INCH RACK

THE RENOWNED MXF SERIES OF POWER AMPLIFIERS
FOUR MODELS:- MXF200 (100W + 100W) MXF400 (200W + 200W)
MXF600 (300W + 300W) MXF900 (450W + 450W)

ALL POVIER RATINGS R.M.S. INTO 4 OHMS, BOTH CHANNELS DRIVEN
FEATURES: power supplies with two toroidal transformers % Twin L.E.D. Vu meters %
Level controls # IIIummaled on/off switch % XLR connectors * Standard 775mV inputs % Open and short circuit
proof * Latest Mos-Fets for stress free power delivery Into virtually any load % High slew rate * Very low

distortion % Aluminium cases % MXF600 & MXF900 fan cooled with D.C. loudspeaker and lhermal pr
USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC.

SIZES:- MXF200 W19”xH3 V2" (2U)xD11”
Y2’ (3UxD12”

PRICES:-MXF200 £175.00 MXF400 £233.85
MXF600 £329.00 MXF900 £449.15
SPECIALIST CARRIER DEL. £12.50 EACH

POWER AMPLIFIER MODULES-TURNTABLES-DIMMERS-
LOUDSPEAKERS-18 INCH STEREO RACK AMPLIFIERS

SERVICE * LAFIGE (A4)S.AE.,, 50p STAMPED FDFI CATALDGUE

OMP MOS-FET POWER AMPLIFI (TTa3]/[Y{2 SUPPLIED READY BUILT AND TESTED.

These modules now enjoy a id lor quality, and performance at a realistic price. Four
models are available to suil the needs ol the prolesslonal and hobby market i.e. Industry, Leisure, Instrumental and Hi-Fi
etc. When comparing prices, NOTE thal all models include toroidal power supply, integral heat sink, glass fibre P.C.B. and
drive circuits to power a compatible Vu meter. Al models are open and short circuit proof.

THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS

OMP/MF 100 Mos-Fet Output power 110 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 45V/uS,
T.H.D. typical 0.002%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 123 x 60mm.
PRICE £40.85 + £3.50 P&P

OMP/MF 200 Mos-Fet Output power 200 watts
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 50V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 300 x 155 x 100mm.

PRICE £64.35 + £4.00 P&P

OMP/MF 300 Mos-Fet Output power 300 watls
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 60V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.
-110 dB. Size 330 x 175 x 100mm.

PRICE £81.75 + £5.00 P&P

OMP/MF 450 Mos-Fet Output power 450 watls
R.M.S. into 4 ohms, frequency response 1Hz - 100KHz
-3dB, Damping Factor >300, Slew Rate 75V/uS,
T.H.D. typical 0.001%, Input Sensitivity 500mV, S.N.R.

lOMP VARISPEED TURNTABLE CHASSIS

* Manual arm * Steel chassis * Electronic speed
control 33 & 45 R.P.M. % Vari pitch control *x High
torque servo driven DC motor * Transit screws *
12" die cast platter * Neon strobe % Calibrated
balance weight * Removable head shell * %"
cartridge fixings * Cue leverx 220/240V 50/60Hz
* 390x305mm * Supplied with mounting cut-out
template.
PRICE £61.30 + £3.70 P&P

GAGIDIEE; STANTON ALSOOMKN

PRICE£16.95 + 50P P&P

IOPTIONAL MAGN

IC CA

-110 dB, Fan Cooled, D.C. Loudspeaker Protection, 2
Second Anti-Thump Delay. Size 385 x 210 x 105mm.
PRICE £132.85 + £5.00 P&P

NOTE: MOS-FET MODULES ARE AVAILABLE IN TWO VERSIONS:
STANDARD - INPUT SENS 500mV, BAND WIDTH 100KHz.

PEC (PROFESSIONAL EQUIPMENT COMPATISLE) - INPUT SENS
775mV, BAND WIDTH 50KHz. ORDER STANDARD OR PEC.

: Vu METER Compatible with our four amplifiers detailed above. A very accurate
visual display employing 11 L.E.D.s (7 green, 4 red) plus an additional on/oft
Indicator. Sophisticated logic control tor very fast rise and decay times. Tough
3 moulded plastic case, with acrylic tinted front. Size 84 x 27 x 45mm.

PRICE £8.70 + 50p P&P

STEREO DISCO MIXER DJ650¢ * WITH ECHO »

STEREO DISCO MIXER with 2 x 7 band
L & R graphic equalisers with bar graph
LED Vu meters. MANY OUTSTANDING
FEATURES:- including Echo with repeat &
speed control, DJ Mic with tone control
& talk-over switch, 7 Channels with
individual faders plus cross fade, Cue
Headphone Monitor. Useful combination of
the ing inputs:- 3 tur (mag), 3
mics, 5 Line for CD, Tape, Video etc.

Price £134.99 + £5.00 P&P

e
SIZE: 482 x 240 x 120mm

OUDSPEAKERS! LARGE SELECTlaﬂ OF SHECIALIST LOUDEFEAKEHE
— AVAILABLE, INCLUDING CABINET FITTINGS, SPEAKER
GRILLES, CROSS-OVERS AND HIGH POWER, HIGH
FREQUENCY BULLETS AND HORNS, LARGE (A4) S.A.E.
(50p STAMPED) FOR COMPLETE LIST.
|- From McKenzie Professional Series
8§ - From McKenzie Studio Series

McKENZIE:- INSTRUMENTS, P.A_, DISCO, ET

ALL McKENZIE UNITS 8 OHMS IMPEDANCE

8" 100 WATT JF C8-100GP GEN. PURPOSE, LEAD GUITAR, EXCELLENT MID, DISCO.
RES. FREQ. 80Hz, FREQ. RESP. TO 7KHz, SENS 96dB. PRICE £31.45 + £2.00 P&P
10" 1OOWAT'|'.C10-1OOGP GUITAR, VOICE, KEYBOARD, DISCO, EXCELLENT MID.
RES. FREQ. 72Hz, FREQ. RESP. TO 6KHz, SENS97dB. PRICE £38.89 + £2.50 P&P

PIEZO ELECTRIC TWEETERS - MOTOROL A
Join the Piezo revolution! The low dynamic mass (no voice coil) of a Piezo tweeter produces an improved
transient response with a lower distortion level than ordinary dynamic tweeters. As a crossover is not required
these units can be added to existing speaker systems of up to 100 watts (more it two are put in series. FREE
EXPLANATDRY LEAFLETS ARE SUPPLIED WITH EACH TWEETER.
, TYPE ‘A’ (KSN1036A) 3" round with protective wire mesh. Ideal for
bookshelf and medium sized Hi-Fi apeakers. Price £4.90 + 50p P&P.
TYPE ‘B’ (KSN1005A) 3'." super horn for general purpose speakers,
TYPE B
TVPE £

disco and P.A. systems efc. Price £5.99 + 50p P&P.
p‘

LEVEL CONTROL Ci , on a g plate, level control
and cabinet input jack socket. 85x85mm. Price £4.10 + 50p P&P.

10" 200VlATTlC10—2006P GUITAR, KEYB'D, DISCO, EXCELLENT HIGH POWER MID.
RES. FREQ. 69Hz, FREQ. RESP. TO 5KHz, SENS 97dB. PRICE £53.21 + £2.50 P&P
12" 100VIATTIC12 -100GP HIGH POWER GEN. PURPOSE, LEAD GUITAR, DISCO.
RES.FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 98dB. PRICE £40.35 + £3.50 P&P
127 100VIATTE €12-100TC (TWIN CONE) HIGH POWER, WIDE RESPONSE, P.A., VOICE, DISCO.
RES. FREQ 45Hz, FREQ. RESP. TO 12KHz, SENS 97dB. PRICE £41.39 + £3.50 P&P
127 200WA'I'T.C1 2-2008 HIGH POWER BASS, KEYBOARDS, DISCO, P.A.
RES. FREQ. 45Hz, FREQ. RESP. TO 5KHz, SENS 99dB. PRICE £71.91 + £3.50 P&P
12" 300WATT § C12-300GP HIGH POWER BASS, LEAD GUITAR, KEYBOARDS, DISCO ETC.
RES. FREQ. 49Hz, FREQ. RESP. TO 7KHz, SENS 100dB. PRICE £95.66 + £3.50 P&P
15" 100WATTEC1 5-100BS BASS GUITAR LOW FREQUENCY, P.A., DISCO.
RES. FREQ. 40Hz, FREQ. RESP. TO 5KHz, SENS 98dB. PRICE £59.05 + £4.00 P&P
15" 2OOWATTEC1 5-200BS VERY HIGH POWER BASS.
RES. FREQ. 40Hz, FREQ. RESP. TO 3KHz, SENS 98dB.

15" 250WATT § C15-250BS VERY HIGH POWER BASS.
RES. FREQ. 39Hz, FREQ. RESP. TO 4KHz, SENS 99dB. PRICE £90.23 + £4.50 P&P
15" 400WATT § C15-400BS VERY HIGH POWER, LOW FREQUENCY BASS.
RES. FREQ. 40Hz, FREQ. RESP. TO 4 KHz, SENS 100dB. PRICE £105.46 + €4.50 P&P
18" 500VlATT.C1 8-500BS EXTREMELV HIGH POWER, LOW FREQUENCY BASS.
RES. FREQ. 27Hz, FREQ. RESP. TO 2KHz, SENS. 98dB. PRICE £174.97 + £5.00 P&P

EARBENDERS:- HI-FI, STUDIO, IN-CAR, ETC]

ALL EARBENDERUNITS 8 OHMS (Except EB3-50 & EB10-50 which are dual impedance tapped @ 4 & 8 ohm)

PRICE £80.57 + £4.00 P&P

TYPE ‘C’' (KSN1016A) 2"x5" wide dispersion horn for quality Hi-Fi sys-
tems and quality discos etc. Price £6.99 + 50p P&P.
TYPE ‘D’ (KSN1 025A) 2"x6" wide dispersion horn. Upper frequency

ibl FLIGHT CASED LOUDSPEAKERS

A new range of quality loudspeakers, designed to take advantage of the latest

speaker technology and enclosure designs. Both models utilize studio quality

t g down to mid-range (2KHz). Suitable for high
quamy Hi-| Fl systems and quallty discos. Price £9.99 + 50p P&P.

12" cast aluminium loudspeakers with factory fitted grilles, wide dispersion

constant directivity horns, extruded aluminium corner protection and steel

TYPE ‘E’' (KSN1038A) 3%" horn tweeter with attractive silver finish trim.
ball corners, complimented with heavy duty black covering. The enclosures

Suitable for Hi-Fi it t etc. Prlce £5.99 + 50p P&P.
are fitted as standard with top hats for optional loudspeaker stands.

R

POWER RATINGS QUOTED IN WATTS RMS FOR EACH CABINET
FREQUENCY RESPONSE FULL RANGE 45Hz - 20KHz

ibIFC 12-100WATTS (100dB) PRICE £159.00 PER PAIR
ibIFC 12-200WATTS (100dB) PRICE £175.00 PER PAIR

SPECIALIST CARRIER DEL. £12.50 PER PAIR
OPTIONAL STANDS PRICE PER PAIR £49.00

BASS, SINGLE CONE, HIGH COMPLIANCE, ROLLED SURROUND

8" 50watt EB8-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO 7KHz SENS 97dB. PRICE £8.90 + £2.00 P&P
10" S0WATT EB10-50 DUAL IMPEDENCE, TAPPED 4/8 OHM BASS, HI-FI, IN-CAR.

RES. FREQ. 40Hz, FREQ. RESP. TO SKHz, SENS. 99dB. PRICE £13.65 + £2.50 P&P
10" 100WATT EB10-100 BASS, HI-FI, STUDIO.

RES. FREQ. 35Hz, FREQ. RESP. TO 3KHz, SENS 96dB.

12" 100WATT EB12-100 BASS, STUDIO, HI-FI, EXCELLENT DISCO.
RES. FREQ. 26Hz, FREQ. RESP. TO 3 KHz, SENS 93dB. PRICE £42.12 + £3.50 P&P
FULL RANGE TWIN CONE, HIGH COMPLIANCE, ROLLED SURROUND

54" 6OWATT EB5-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 63Hz, FREQ. RESP. TO 20KHz, SENS 92dB.

62" GOWATT EB6-60TC (TWIN CONE) HI-FI, MULTI-ARRAY DISCO ETC.
RES. FREQ. 38Hz, FREQ. RESP. TO 20KHz, SENS 94dB.

8” 6OWATT EB8-60TC (TWIN CONE) HI-FI, MILTI-ARRAY DISCO ETC.
RES. FREQ. 40Hz, FREQ. RESP. TO 18KHz, SENS 89dB. PRICE £12.99 + £1.50 P&P
10" 6OWATT EB10-60TC (TWIN CONE) HI-FI, MULTI ARRAY DISCO ETC.

PRICE £30.39 + £3.50 P&P

PRICE £9.99 + £1.50 P&P
PRICE £10.99 + 1.50 P&P

Delivery £6.00 per pair

o UPERB HIGH
LA STEFEO BOOSTER AMP CAR STEREO BOOSTER AMPLIFIERS

{ G 150 WATTS (75 + 75) Stereo, 150W
Bridged Mono

250 WATTS (125 + 125) Stereo, 250W
Bridged Mono

400 WATTS (200 + 200) Stereo, 400W
Bridged Mono

ALL POWERS INTO 4 OHMS
Features:

RES. FREQ. 35Hz, FREQ. RESP. TO 12KHz, SENS 98dB. PRICE £16.49 + £2.00 P&P

RANSMITTER HOBBY KIT
PROVEN TRANSMITTER DESIGNS INCLUDING GLASS FIBRE
PRINTED CIRCUIT BOARD AND HIGH QUALITY COMPONENTS
COMPLETE WITH CIRCUIT AND INSTRUCTIONS
3W TRANSMITTER 80-108MHz, VARICAP CONTROLLED PROFESSIONAL
PERFORMANCE, RANGE UP TO 3 MILES, SIZE 38 x 123mm, SUPPLY 12V @ 0.5AMP.
PRICE £14.85 + £1.00 P&P
FM MICRO TRANSMITTER 100-108MHz, VARICAP TUNED, COMPLETE WITH

* Stereo, bridgable mono * Choice of

high & low level inputs ¥ L & R level

controls * Remole on-off ¥ Speaker &
al

PRICES: 150W £49.99 250W £99.99
400W £109.95 P&P £2.00 EACH

POSTAL CHARGES PER ORDER £1.00 MINIMUM. OFFICIAL

ORDERS FROM SCHOOLS, COLLEGES, GOVT. BODIES, PLCs ETC.

PRICES INCLUSIVE OF V.A.T. SALES COUNTER. VISA AND
ACCESS ACCERPTED BY POST, PHONE OR FAX.

|

VERY SENS FET MIC, RANGE 100-300m SIZE 56 x 46mm SUPPLY 9V BATTERY.
PRICI 80 + £1.00P PHOTO: 3W FM TRANSMITTER

B.K. ELECTRONICS

UNITS1& 5 COMET WAY, SOUTHEND-ON-SEA,
ESSEX.SS26TR.
Tel: 0702 -527572 Fax.:0702-420243
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he fax machine must surely be one of the

success stories of the 80s and early 90s.
Faxing a letter or A4 document is invariably
cheaper than sending it by post and, at just
over a minute for an A4 sheet, there is an
enormous time saving as well. There are
inevitable drawbacks, however - unsolicited
faxshots wasting expensive paper, poor qual-
ity reproduction and, at least until a couple of
years ago, the need for a second telephone
line. Attempts have been made at higher
quality repro using laser technology, but the
price tag for such machines has been too high
for domestic users.

The next decade could see us still using the
principle of the fax but in a different form.

Computer or disk fax, with more and more
potential customers, is becoming very at-
tractive. Why bother with poor paper and
repro quality when a document can appear
on screen, virtually error free?

In essence, this is nothing new, for
MODEMs have been sending data along
telephone wires from computer to compu-
ter for a long time. It is the graphics or true
pictorial representation (facsimile), repro-
ducible on screen, that makes the differ-
ence. If both people wishing to communi-
cate have computers, why suffer the
inconsistencies of character scanning? With
the added extra of pen-pads, even signa-
tures could be added.
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Ithough there’s little to see yet, a line has been

drawn in the sand which marks the territories of

the world’s major computer manufacturers. Either

side of this line stand some unlikely partners,
gathered together for the forthcoming combat - a battle which
promises to be the mother of them all.

Yeah, I know. This is all a bit corny and smacks of an
unhealthy allusion to the Gulf conflict, but the war about to
ensue between computer manufacturers promises to have
enormous consequences. And it caught your attention too,
didn’t it?

Before I describe the battle to come it’s best to look at the
current situation and consider the history leading up to it.
Basically, it’s all about personal computers. In terms of
numbers of units made and sold, the largest computer
manufacturer is IBM. In terms of computers used, IBM PCs
or IBM-compatible PCs form the vast majority. In terms of

.

operating systems run on these PCs, one or another form of
MS-DOS is the preferred choice. A new front-end, added on
top of MS-DOS, is Windows - this gives the PC a graphical
user interface (GUI - comprising adjustable windows in
which files and programs are seen as pictorial icons, menus
listing commands and features, and a mouse pointing de-
vice); and is reported to be installed on around 20% of MS-
DOS machines.

The second largest computer manufacturer is Apple
(which, incidentally, during 1992 sold more computers than
IBM). Apple’s Macintosh PC has its own operating system
with a graphical user interface built-in. The Mac’s GUI has
been around for nine years now and, arguably, is the interface
Windows tries to emulate. Third largest computer manufac-
turer is Compagq, producing IBM-compatible PCs.

Firm Friends

To date, friends and foes have been fairly fixed. MS-DOS
and Windows are both produced by software company
Microsoft, which has grown pretty rich due to licensing deals
allowing IBM-compatible manufacturers to use the systems
on their PCs. Microsoft also produces applications software
- word processing, database and spreadsheet among others.
Interestingly, versions of most of these applications are
available to run on Macintosh computers, too.

IBM-compatibles are built using Intel microprocessors
based on the 80X86 series (e.g., 80286, 80386, 80486) while
Apple Macintosh machines use Motorola chips based on the
68XXX range (e.g. 68020, 68030, 68040).

Squaring Up

IBM and Apple, it seemed, were firm enemies. As a
consequence Apple stood more-or-less alone. Compag,
although by no means a friend, was at least a battle partner
of IBM. Microsoft pulled faces at Apple while on-the-side
selling applications to Mac users. Intel and Motorola called
each other names while reaping the rewards of the en-
trenched PC market. But times are changing and friends
migrate. Recently, in an almost unthinkable move, IBM and
Apple have joined forces to design the PowerPC, based on
new Motorola microprocessors.

These new PowerPCs are to have an Apple-derived
interface so will be easier to use than any previous IBM-
compatible PC and will form the basis of an incredibly (at
least by current-day standards) powerful family of PCs over
the next few years. It’s this development agreement which
forms the biggest army so far in the computer war to come.
Now Microsoft, probably sensing it’s being shouldered out,
has gone into partnership with Compaq and Intel to begin
development of their range of next-generation PCs.

Although their plans to date appear pretty flimsy, once
this army has regrouped, it’s a fair bet the war won’t be as
one-sided as might otherwise be thought. Whatever the
outcome, the munitions used up over the next couple of years
will make some of the most interesting fireworks spectacles
ever seen in the IT industry.

Head-to-head

An interesting test case is about to make news. In 1981,
Kodak (the film and camera people) was granted a patent
which is said to form the basis of the technology of recording
heads used by Sony and other manufacturers in videocassette
recorders and camcorders. Kodak is to sue Sony over this,
and has applied for an injunction preventing Sony products
using the technology from being sold in the United States.
This might be just the tip of the iceberg, of course.

If Kodak wins its case, all other videocassette and
camcorder manufacturers using the technology will face the
same litigation. It’s hard to imagine the effect of a successful
action by Kodak. Either Sony and all the other manufacturers
will be forced to pay Kodak for the rights to use the
technology, or they will simply not be able to sell products
which feature it.

Presumably, these videocassette and camcorder manu-
facturers have used the technology without being aware of its
origin. In this case, payments to Kodak, although healthy,
will be only a proportional part of the profits made from
selling the products in the first place. However, if Kodak can
prove wilful infringement on the manufacturers’ part, dam-
ages could well be significant. So, the next time you get out
the camcorder and video the kids breaking the next-door
neighbour’s patio window, just remember who the camcorder
actually belongs to!

Keith Brindley

ETI JULY 1993



STUDENTS
HOLD KEYS
TO THE
FUTURE

P ictured right are the three win-
ners of the 1993 Young Elec-
tronic Designer Awards with co-
sponsors Ken Sanders, Managing
Director of Texas Instruments Ltd
(right) and Robert Johnston, Per-
sonnel Director of Mercury Com-
munications Ltd. (left).

Senior winner, Philip Pegden
(18, centre) of Tonbridge School,
designed a computerised quadra-
phonic sound effects system for
theatres. Intermediate winner
Nicola Hay (second left) of
Woldingham School in Surrey

achieved her success with anelec-
tronic device to monitor water
contamination in brake fluid, now
arequirement of the MOT. Junior
winner Emma Lye (second right)
of Bancroft’s School in Essex won
her prize with an electronic el-
bow, which tests the temperature
of a baby’s bath water.

Nicola Hay also won ‘The
Texas Instruments Prize’ for the
mostcommercially viable project,
while Richard Coull of Harris
Academy in Dundee won the
‘Mercury Planet Award’ for the
project displaying the most envi-
ronmentally and socially aware
technology with his ioniser to cut

carbon exhaust emissions from
cars. The awards, organised by
the YEDA Trust, were presented
by HRH The Duke of York at the
Science Museum last month.

LASER LINE GENERATOR

matronic has introduced an in-

dustrial grade laser line gen-
erator which, when used with its
range of compact laser diode mod-
ules produces a line of highly
visible red laser light rather than
a spot. Applications include edge
detection, scanning systems, pat-
tern recognition, medical align-
ment systems, light barriers, ro-
botic control and industrial
alignment and process control.

The Line Generator pushes
onto the aperture of the standard
range of LDM145 Compact Laser
Diode Modules. The standard
model, produces a fan of laser

light with a fan angle of 40°
(equivalent to a 0.75m line at a
distance of 1m) when used to-
gether with the visible wavelength
versions of the LDM145. Other
fan angles are available on re-
quest.

The laser drive circuitry oper-
ates from 4 to 6V DC and draws
typically 70mA. It is packaged
together with the laser diode in a
cylindrical aluminium housing,
designed for mounting in any en-
vironment or instrument.

For further info contact:

Imatronic Limited

Tel: (0635) 550477

SKYPHONE INTRODUCES FIRST WORLDWIDE AIRLINE

FAX SERVICE

he world’s first global air-

bomne fax service has been
launched by Skyphone, a consor-
tium comprising BT, Singapore
Telecom and Norwegian Telecom.
The new service complements
Skyphone’s existing worldwide
telephone service.

Singapore International Air-
lines (SIA) will be the first airline
to introduce the fax service this
summer on its fleet of Boeing
747s. SIA currently provides the
Skyphone telephone service,
while Air China also plans to
offer Skyphone telephone service

and fax services later this year.
The launch of the fax service fol-
lows trials which have been car-
ried out over the past six months.

To provide full coverage, the
system uses three ground earth
stations, Goonhilly for Atlantic
Ocean coverage, Eik for the In-

dian Ocean and Sentosa Island for
the Pacific. Developed at BT
Laboratories at Martlesham, Suf-
folk, Skyphone has a 2.4 kbit/s
transmission rate which will be
upgraded to 4.8kbit/s by early
1994.

ETI JULY 1993



THIRD INTERNATIONAL CONFERENCE ON ARTIFICIAL

NEURAL NETWORKS

he Institution of Electrical En-

gineers (IEE) is the host for
the Third International Confer-
ence on Artificial Neural Net-
works which is to be held at the
Brighton Conference Centre, UK,
from 25-27 May 1993.

Featuring papers from Ger-
many, the USA, France, Hungary,
Australia, China, Belgium, Bra-
zil, Bulgaria, Italy, Denmark,
Taipan, the Netherlands and the
UK, the conference will provide

an international overview of the
latest developments in neural net-
works.

The three day event will open
with a Keynote Address by Pro-
fessor Ron Goodman, California
Institute of Technology, USA.
Technical sessions at the confer-
ence will focus on key areas of
activity such as, neural diagnostic
aids for medical applications,
manufacturing plant control and
robotics, condition monitoring,

visual inspection systems, fore-
casting and neural network vali-
dation.

The conference will also in-
clude a session on recent British
Government initiatives including
the Department of Trade and In-
dustry’s £5.75 million Neural
Networks technology transferand
awareness programme.

The Neural Computing Appli-
cations Forum, Britain’s leading
neural computing membership

organisation, will also be explain-
ing its role. For a provisional pro-
gramme and registration form
please contact:

Conference Services

IEE

Savoy Place

London

WC2R 0BL

Tel: 071 344 5472

Fax: 071 497 3633

LOW COST SECURITY SYSTEM

aplin Electronics is now mar-

keting a comprehensive se-
curity system kit for the home or
small business. The kit consists
of existing stock items bundled as
asingle package, thereby offering
a substantial saving over the total
price of the individual compo-
nents.

The system includes a micro-
processor-based control panel, two
sensitive PIR detectors, two mag-
netic reed switches for windows
etc., plus a 112dB siren/strobe
light.

The unit package consists:
1MSS3000 Alarm Panel
1 External Bell Box
112V 1.2Ah Lead-Acid Recharge-
able Battery
2 Compact Indoor PIR Detectors
2 Surface Reed Switches
50m 6 core Burglar Alarm Cable
Pack of Plastic 4mm Cable Clips

The kit costs £129.95 (to incl.
vat).

i

MULTICORE LEADS AND TAKES OUT LEAD

ln a drive to safeguard the envi-
ronment and health of end-us-
ers, Multicore Solders is intro-
ducing a range of cost-effective
lead-free flux-cored solder wires
for hand soldering operations.
Developed particularly for the
electronics and electrical indus-
tries, Multicore 99C Cored Sol-
der Wire contains 99.3% tin/0.7%

copper and has already been ap-
proved to the latest specifications
including BS.219 and 1509453.
Although its melting point of
227C (440F) is slightly higher
than that of conventional 60/40
tin/lead solder, 99C is easily ap-
plied using standard soldering
irons operating at 350-370-C
(660-700F). Its electrical conduc-

tivity is said to be better than that
of 60/40 tin/lead and it hasequiva-
lent strength and fatigue resist-
ance.

99C is also described as cost

effective to use, because although
it costs more per reel than 60/40
tin/lead, the end user receives
about 15% more length for the
same weight, as 99C is not as

dense. The solder can be supplied
in standard rosin and no-clean
low residue versions, in wire di-
ameters down to 0.45mm (0.02in)
on standard reel sizes.

For further information con-
tact: Multicore Solders Ltd.
Tel:(0442) 233233

1993 WEEKEND CONFERENCE FOR YOUNG ENGINEERS

f ommercial Awareness’ and
‘Business Skills for Young
Engineers’ are the themes of the
1993 Weekend Conference or-

ganised by the London Younger
Members Section of the Institu-
tion of Electrical Engineers (IEE).
The Annual Conference is open

to young engineers (under 30 years

of age) of all disciplines, and will
be held from 29-31 October 1993
at the Britannia International

Hotel, Canary Wharf.

Now in its twelfth year, the
Conference is divided into two
parts: a series of lectures by some

g
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of the most respected individuals
in the business community; and a
demanding management game
which gives delegates ‘hands on’
experience of a broad range of

EC Electronics has an-

nounced arange ofhigh speed
12 nanosecond, 1Mbit CMOS
static RAMs.

The uPD4310XX products are
claimed to be the first available
1Mbit devices to have the ground
and power pins in the centre of the
package, to minimise ground
bounce.

he three new Series 10 DMMs

by Fluke are now available
from Alpha Electronics. Designed
to support first level clectronic
and electrical troubleshooting,
their compact shape with slide
switch and push button controls
allows one-handed operation. All
the family offers ac and dc volts,
ohms, diode test, continuity
bleeper, easy to read 4,000 Count
digital display, autoranging and
sleep mode to preserve battery
life.

Model 10 is the lowest cost
model, while Model 11 has the
addition of VChek to simplify the

MITSUBISHI MICROCONTROLLERS

M itsubishi has announced the
introduction oftwo additions
to its 7702 Group of 7700 Series,
16bit microcontrollers, featuring
the largest on-board memory so
far available from the company.
The 7702 is a single chip design
and is available in two versions

HIGH QUALITY DMMS

business issues, including mar-
keting, finance and teamwork.
The Conference intendstogive
delegates the opportunity to
broaden their awareness of many

| T TR

The four products in the series
are arranged as 64K x 8 bits with
a 9 bit parity version and 128K x
16 bits with an 18 bit parity ver-
sion. The parity versions are suit-
able for high speed RISC designs
and cache memories. All of the
products run from a single +5V
supply rail and options are avail-
able for 12, 15 and 20 nanosecond

safe measurement of power
sources and supplies as well as
Capacitance with auto or manual
ranging from .001 to 999uF and
to 9,999ﬁ.F. Model 12 combines
all the features of the other two
plus Min/Max Record with a
Relative Time Clock to take read-
ings over a 100 hour period with-
out the dperator and Continuity
Capture,Twhich collects intermit-
tent opens and shorts down to
250us.

All are designed with safety in
mind and run continuously for
650 hours on alkaline batteries,
or450 hours on Carbon-zinc. They

providing either high speed or 3V
operation with 48k of ROM and
2k of RAM.

Mask and OTP versions are
packaged in 80 pin quad flat packs
with EPROM supported in 80 pin
glass sealed LCCs. The silicon
gate design is suitable for appli-

non-engineering factors which
combine to make successful prod-
ucts and services.

For further information on the
Conference please contact: Joanne

access times. Ground bounce is
becoming a serious high speed
logic problem and occurs at major
outputchanges, forinstance when
all output bits except one change
simultaneously from a logic high
to a logic low, with one output
remaining low.

Inthis case the single logic low
output voltage may rise slightly

[ 2 Sy e

are fully guaranteed by Alpha for
3 Years.

Price of the Model 10 (excl.
VAT) is £48.95 and for further

cations ranging from dedicated
portable computers to telecomms
including CT2 and DECT. The
chips are said to provide ideal
processing solutions where low
battery power usage is a major
requirement. Features include
16Mb of address space, three in-

Jones, Conference Services, IEE,
SavoyPlace, London WC2R OBL.
Tel: 071 344 573.

and be interpreted as a logic high
state. Positioning the GND and
Vcc pins at the centre of the pack-
age as opposed to diagonally op-
posite corners, reduces lead in-
ductance and significantly
alleviates the problem. The com-
pany also plans to use this pin
arrangement on all future SRAM
development, providing full pin-
for-pin compatibility and
upgradability throughoutitsrange.

The uPD431008 is arranged as
128K x 8 bits wide and is pack-
aged in a 32-pin, 400 mil SOJ. Its
9 bit wide parity version is the
4PD431009 which is packaged in
a 36-pin, 400 mil SGJ. The
uPD431016 is arranged as 64K x
16 bits whilst its 18 bit wide parity
version, is designated
uPD4310018. Both are available
in either a 44 pin 400 mil SOJ or
TSOP (type 2) package.

Contact: Chris Havell, NEC
Electronics (UK) Ltd, Tel: 0908-
691133.

information please contact:
Fred Hutchinson
Quiswood Ltd
(0756) 799737

struction queue buffers and two
data buffers enabling high speed
instruction execution.

The 16 bit devices are also
software switchable, allowing 8
bit parallel processing operations
to be carried out. The devices
incorporate seven external inter-
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rupts, eight 16 bit timers and two
USARTSs. Up to 68 I/O ports are
programmable and an eight chan-
nel, 8 bit analogue to digital con-
verter is on-board.

The 25MHz version operates
from 4.5 to 5.5V supplies and
consumes 6mA at 5V. The 8MHz
device operates from 2.7 to 5.5V
supplies and consumes 4.0mA at

3V. The 25MHz microcontroller
has a minimum instruction speed
of 160ns, while the 8MHz ver-
sion’s minimum speed is 500ns.
The devices are capable of oper-

ating over temperatures ranging
from -20 to +850C and -40 to
850C for the 25 and 8MHz ver-
sions respectively.

THE WORLDS MOST POWER EFFICIENT DSP

T&T Microelectronics has re-

leased what is claimed to be
the world’s most power-efficient
DSP, the DSP1616-x30 Piranha.
The Piranha can be used with any
supply voltage between 2.7 and
5.25V, drawing current of less than
ImA per MIPS when active at
2.7V and including standby modes
which can reduce current to less
than 100pA.

Able to handle up to 26 mil-
lion instructions per second
(MIPS) when powered at 2.7V,
the processor is designed for use
in portable applications, particu-
larly cellular handsets for the
European, Japanese and North
American markets. To cater for
increasingly compact designs, the
chip is housed in a thin quad flat
pack (TQFP) which is196mm sq.
and stands 1.5mm high.

“The next generation of wire-
less communications terminals
will use 2.7V power supplies,”

said Charles Louisson, European
manager for DSP products. “The
DSP1616-x30 provides sufficient
processing power for any of the
standard cellular telephony algo-
rithms. For this reason, it will be-
come the first choice for such ap-
plications, where squeezing the
most talk time out of battery life is
the number one customer con-
cern.”

The Piranha performs at up to
50MIPS when powered froma 5V
supply. Its power management
facilities allow on-chip peripher-
als to be selectively disabled,
giving the designer flexibility in
trading-off power reduction and
power-up time.

The DSP1616-x30 supports all
cellular standards, including the
Global System for Mobile Com-
munications (GSM), the Japanese
Digital Cellular (JDC) specifica-
tion, and the interim digital stand-
ard (1S-54) for Advanced Mobile

Phone Systems (AMPS) The de-
vice is object code and pin-com-
patible with the DSPI616-x 10,
with an instruction set optimised
for signal coding, which allows it
to perform the Vector Sum Ex-
cited Linear Predictive (VSELP)
speech coding algorithm at less
than17.8MIPS, consuming 48mW
at2.7V.

The JDC VSELP implementa-
tion runs at 18MIPS with a con-
sumption of48.6mW, while GSM

full rate speech coding requires
4.7MIPS, consuming less than
13mW.

Contact:

Keith Allen

AT&T Microelectronics

Powell Duffryn House

London Road

Bracknell

Berks

RGI12 2AQ

Tel: +44-344 865927

Fax: +44-344-865923

EPROM PROGRAMMER -
EMULATOR

ELECTRONIC VERSION OF
ELECTRONICS LETTERS

he new SP1000, designed and

manufactured by SAJE Elec-
tronics is described as a low cost,
stand alone EPROM Programmer
and EPROM Emulator with the
extended power of a PC via re-
mote control link.

The SP1000 incorporates a 16
character supertwist backlit dis-
play with an integral keyboard.

The programmer supports
most EPROMs, EEPROMs, Flash
and OTPs devices up to 1Mbits
and is expandable to 4Mbits.
Standard features include device
select, list, edit, verify and empty.
The emulator can be used with

the programmer or independently
and supports most 24, 28 and 32
pin EPROM devices upto 1Mbits,
again expandable to 4Mbits. The
PC interface is fully operable via
the serial or parallel ports, to pro-
vides a fast transfer. The standard
upload and download formats in-
clude Binary, ASCI], Intelhex and
Motorola.

The SP1000 is priced at
£299.00 plus VAT.

For further information please
contact:

SAJE Electronics

Tel: 0223 425440

lectronics Letters, the pres-

tigious biweekly journal of
international electronicsresearch,
will soon also be available as an
online journal beginning in Octo-
ber 1993. Electronics Letters
Online will be published by the
Institution of Electrical Engineers
(IEE) and distributed to subscrib-
ers by Online Computer Library
Centre (OCLC) via Internet and
dial-up telecommunications net-
works.

The new electronic journal will
carry the same 1,400 to 1,500 ar-
ticles per year as the print version,
but will display them through the
GUIDON interface, a Windows-
based graphical user interface de-
veloped by the computer library
centre.

GUIDON supports full-text
searching by subject, title, au-
thor, keyword, date and a full
range of Boolean and proximity
operators. It displays full text,
figures, tables, and equations to a
quality that is said to rival the
printed page. GUIDON operates

in the Microsoft Windows envi-
ronment on an 80286 or higher
PC. Electronics Letters Online
will also be available with com-
mand-driven ASCl1] userinterface
that runs on a terminal or PC with
software emulating a VT100 ter-
minal.

Subscribers to Electronics
Letters Online will also have ac-
cesstoabstracts of references cited
in the articles.

Subscription pricing and or-
dering information for Electron-
ics Letters Online will be an-
nounced soon.

Electronics Letters Online will
be the second electronic journal
to be launched - the first was the
Online Journal of Current Clini-
cal Trials published by the Ameri-
can Association for the Advance-
ment of Science.

OCLC is a nonprofit computcr
library service and research or-
ganization whose computer net-
work and services link more than
16,000 libraries in 47 countries
and territories.
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...Stateside...

Reading the
signals

he trend towards multi-me-

dia and portable communica-
tions is making relentless de-
mands on digital signal process-
ing technology.

With this in mind, Jan Rabaey,
an electronics engineer at
Berkeley, along with Dev Chen at
Sun Microsystems Inc. (Moun-
tain View, California) has de-
vised a new architecture for sig-
nal processing applications.
“Instead of viewing computation
in terms of taking data from
memory, operating on it and then
returning it to memory, we simply
place logic directly into a data
stream, to yield faster throughput
and better hardware utilisation,”

Electric
Avenue

lectric highways could be the

road forward for transport in
the 21st Century, with the an-
nouncement of the E-Tran Elec-
trified Roadway and Electric Ve-
hicle System, invented by Nick
Musacio from Minnesota. This
giant Scalextric set feeds power
to vehicles directly through power
strips embedded beneath the road-
way.

The strips connect to buried
power lines by solid-state power
controllers, which switch on only
when a vehicle signals them. The
absence of an E-Tran vehicle di-
rectly overhead assures the safety
of the roadway.

The patented E-Tran system
uses Turck Inc.’s Permaprox sen-
sors and Musacio approached
Turck when trying to isolate the
roadway’s electrical power strip
from its control circuits. The prox-
imity sensorsare totally solid state,
with no moving contacts and have
a patented magnetic circuit. They
are available in AC or DC mod-

Conduct
unbecoming

hile most silicon devices can

be replicated in conducting
polymers, one problem facing
practical applications is the mi-
gration of electric parameters dur-
ing standard polymer processing.
Now, a new electrolytic process,

devised at the University of Min-
nesota’s Department of Chemical
Engineering may solve this prob-
lem.

Polymer wires of various
shapes have been produced by
pumping a polymer solution past
electrodes. Electric current flow-
ing in the solution causes the con-
ducting polymermoleculesto form
along the current path. Different

configurationsare created by vary-

ing the shape of the flow chamber
and the process greatly simplifies
the formation of conductive poly-
mers, reducing a complicated
multi-step process to justone step.

Lightweight battery terminals,
electrochromic displays and anti-
corrosion films are some of the
application areas in which con-
ducting polymers could make a
unique contribution.

says Rabaey.

The pair analysed a cross-sec-
tion of DSP algorithms - every-
thing from a time-warp speech
processortoa video RGB-to-YUV
converter - to determine an irre-
ducible base of computational el-
ements for their reconfigurable
architecture. The new design re-
tains such conventional architec-
tural elements as word-wide data
paths and commonly used arith-
metic operations to facilitate the
implementation of DSP algo-
rithms. Rabaey continued “In
theory, field-programmable hard-
ware allows you to organise an
algorithm at the bit level, but in
practice that can turn into a frus-
trating exercise. Bit-level parts
suchas commodity field-program-
mable gate arrays do not facilitate
the high throughput of world-wide
data paths required in DSP

architectures.”

The goal in devising the new
architecture was to provide full
coverage for the entire class of
DSP algorithms with a small set
of reconfigurable computational
elements. Rabaey reasoned that
such an architecture would
optimise both flexibility and raw
throughput and would thus pro-
vide the best hope for addressing
the needs of multi-media comput-
ing.
The resulting architecture uses
field-programmable processors,
called execution units (EXUs),
organised in clusters of eight via
a field programmable crossbar
switch. Each EXU accepts word-
sized operands and contains hard-
wired add/subtract, shift, com-
pare and multiplexing logic.

The new approach to parallel
architecture allows a system to

scale up while retaining the abil-
ity to commit hardware to
computationally intensive inner
loops. A benchmark study for a
variety of algorithms all running
at a 25MHz sample rate shows
how scalability addresses a spec-
trum of applications.

The project has produced an
eight-processor chip built in 1.2-
micron CMOS technology as a
proof of concept. Running at
25MHz, the chip has an I/O
throughput of 200Mbits/second
and is rated at 400Mips.

In comparison, a Motorola
DSP56000 operatesat 10.25 Mips
and has a data /O bandwidth of
60Mbytes/s. For video sampling
rates, that represents only two
instructions per sample.

Food for
thought

Scientists at ATE Bell Labora-
tories, who previously re-
placed chlorofluorocarbon (CFC)
solvents with derivatives of or-

ange peel and cantaloupe, are now

starting to use food ingredients as
the basis of a family of solder
pastes that eliminate CFCs in
some circuit-board manufactur-
ing processes.

“Many of the chemicals we
used can be found in the lists of
ingredients on chewing gum or
hand lotion,” said a Bell Labs
spokesman. The specific chemi-

cals remain proprietary.

The new flux formulations in
the solder paste can be cleaned
away with water and they exceed
insulation standards set for such
compounds by Bell Communica-
tions Research Corp. Inc. In addi-
tion, they produce no malodorous
vapours and pose no problem with
skin contact.

els, with or without quick-discon-
nectand are short-circuitand over-
load protected.

The power strips are fitted
with heating cables to melt snow
and ice on the roadway. Braking
or stopping deactivates the sys-
tem.

It is estimated that it would
cost $400,000 per mile to convert
an existing roadway to the sys-
tem, or less than $1 million per
mile for two E-Tran lanes, one in
each direction. In comparison,
light rajl installations are esti-
mated to cost $15 to 25 million
per mile and traditional roadway
construction is about $40 million
per mile.

Producing
micro-
channel
plates

alileo Electro-Optics Corp.,

has received $1.9 million
from the US Department of Com-
merce’s Advanced Technology
Programme to adapt
nanofabrication techniques to try
to lower the cost of producing
micro-channel plates.

A micro-channel plate is an
array of up to millions of micro-
scopic channels, each acting as a
multiplier. When an electron,
photon or ion enters a channel on

one side of a plate, it triggers a
cascade of electrons flowing out
of the other side. Microchannel
plates are used in extremely sen-
sitive imaging equipment - night-
vision equipment, for example -
and could be used in scientific
instruments.

Less expensive image intensi-
fiers would make commercial
night-vision devices cost-effective
for law enforcement and as an aid
to the estimated 400,000 Ameri-
cans who suffer from retinitis
pigmentosa, a narrowing of vi-
sion that leads to night blindhess.
They could also be used to de-
velop compact, low-cost mass
spectrometers for field detection
of pollutants and field drug analy-
sis for law enforcement.
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Symbols
Convention

ou recently invited opinions
concerning the presentation
of circuit diagrams in ETL Hav-
ing followed these hallowed pages
as amateur and professional for
nearly 20 years, I have something
to say on the matter.
When I see a circuit diagram,
I want to be able to read it like
words in a book. For this to be
possible the symbols used must
be instantly recognisable and, if
possible, be symbolic of the func-
tion of the components they rep-
resent. The capacitor is a good
case in point, the symbol illustrat-
ing two plates separated by an
insulator.
The symbol foracoil, inductor,
or transformer is also obvious (or
would be ifthe loops hadn’t shrunk
to nothing). By extension, the
variation applied for an electro-
lytic capacitor is also easily as-
similated. The diode is good, the
combination RI an arrow and a
bar suggestive of allowing cur-
rent flow in one direction and
blocking in the other. Of course,
there is a multiplicity of symbols
for the many variations on the
transistor and FET, but I would
suggest that they are not unrea-
sonable.
What has crept in, however, is
the ‘unencapsulated’ form, by
- which I mean the transistor sym-

bol minus its surrounding circle.
To me, the circle represents the
- packaging of the component, sepa-
. rating the elements on the inside
from the rest of the world. The
" unencapsulated form is best re-
~served for manufacturers sche-

matics of IC innards, where the
transistors are fabricated on a
single piece of silicon and only
encapsulated overall. Thisapplies
to things like Darlington drivers,
where a two-transistor combina-
tion would be shown within a
single envelope. By this means it
is clear what is part of the device
and what is part of the external
circuit.

The resistor is really irritat-
ing. The good old zig-zag line was
quite suggestive of something
which resists the flow of current.
The new rectangle carries no such
suggestion, or at least not for me.

BS3939 is the current stand-
ard for component representation
on circuit diagrams, particularly
for logic. Most electronics com-
panies have to use it these days, as
contracts placed with them often
specify that BS3939 is to be used
in any documentation supplied. It
provides a method by which a
symbol representing any logic
function can be created, though it
has its problems in that compli-
cated logic functions produce ex-
cessively large symbols, and two
people can devise a yMol for a
particular componentand produce
entirely different results, even
though they used the same set of
rules! Wireless World ran a good
series of articles on BS3939 when
it was new. Having said that, I
don’t personally find the BS3939
symbols for the simple logic func-
tions like a NAND or NOR gate
as recognisable as the old curvy
shapes. I have heard it said that
one of the reasons the BS3939
system is based on boxes is to
make it easier for computers to
draw the diagrams - I spent years
drawing the curvy ones with a
stencil and thought that comput-

ersdidn’t minda bit of hard work!

Although ETI does use the curvy
symbols for simple logic func-
tions, I’'m afraid it leaves much to
be desired with respect to more
complicated devices.

It’snot good enough to give up
and draw a big rectangle with
some pin numbers around it.
BS3939 can be applied in a sim-~
plified form and produce symbols
on a reasonable scale which still
convey a fair amount of function-
ality. I would even be prepared to
put up with B53939 NAND and
NOR gates in exchange for this.

When all is said and done,
these are your pages and you can
draw your diagrams however you
like. There is a lot to be said for
consistency and if the readers are
used to reading circuit diagrams
your way, then that is a strong
argument for not changing any-
thing. I also don’tapprove ofhav-
ing standards imposed forthe sake
of it. Vive la difference. But, if
you want my opinion, my recom-
mendations are these:

1. Drop the rectangle in favour
of the zig-zag resistor.

2. Bring back loopy inductors.
3. Putacircle around the tran-
sistor symbols, or an overall
outline around multi-transis-
tor devices.

4. Adopt a variation on
BS3939 for logic symbols.

In this modem day world of
CAD packages running on desk-
top PCs to draw diagrams for you
(unheard of in my early days),
there should be no trouble imple-
menting any of this.

Ken Wood
Newbridge
Gwent

3
E
- W nthe March edition of ETT you
asked for reader’s comments
on schematic symbols resulting
. in various letters on the subject
. Published in the May edition.
Personally, 1 prefer zig-zag re-
- sistors, semiconductors enclosed
in circles and polarised capaci-
“ tors with blocked-in negative
plates.
However, 1 think the far more
_important issue is whether the
 choice of symbols for ETI should

S

be based on the idiosyncrasies of
a few readers such as myself.
The scientific and technologi-
cal world has long been aware of
the overwhelming advantages of
defining and adopting common
standards even when these may
not agree exactly with individual
preferences. Look back at the top-
ics in Open Channel over the past
few months if you are not con-
vinced of the importance of stand-
ards to industry!

As a magazine that is closely |
concerned with technology, ETT
should follow this example. The
national standard for schematic

symbols, BS 3939, was agreed

many years ago and its time that |

ETI conformed.

Incidentally BS 3939 doesrec-
ognise the zig-zag resistor al-
though the block is the preferred
form.

A Chadwick

Huall

EPROM
Programmer
Software
version 2

few users have had prob-
lems installing or using my
EPROM Programmer control soft-
ware version 1.00, on certain com-
patible PCs. Version 1.1 is now
available, which addresses these
problems. If version 1.00 is work-
ing for you there is no advantage
in obtaining 1.1.

Any user who feels he needs a
copy of version 1.1 should re-
quest this as described in the soft-
ware documentation file. A de-
scription of the problems you are
having with version 1.00 must
also be enclosed.

Paul Stenning
Hereford

Faulty
Diagnosis

ln a letter in the May issue
entitled Spotting the Fault, a
reader suggests that it might be
possible to identify faulty ICs by
using heat sensitive paint to de-
tect a rise in temperature. Attrac-
tive though this idea may sound it
is flawed for two reasons.

Firstly, in my experience fail-
ure of the majority of ICs does not
lead to any significant rise in tem-
perature. The writer’s suggestion
that 15-20% of failures could be
detected in this way is optimistic.

The second problem is that
many ICs run warm or even hot
when operating normally. Typi-
cal examples are microprocessors,
D-A converters, power driver ICs
and regulators. Unfortunately it
is often these types of compo-
nents that fail.

The author also seems con-
fused as to whether or not exces-
sive fault currents cause a device
to heat up significantly, suggest-
ing incorrectly that a fuse reaches
an extremely high temperature
for a brief period before failing.
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Although the actual wire must do
so, the body of the fuse normally
does not, particularly when the
overload is severe and so the fus-
ing time is short.

This is because under normal
conditions the heat generated in
the fuse wire is small and can
easily be dissipated to the fuse
body which will indeed get
slightly warm, as the author states.
However, under overload condi-
tions the rate of heat production
in the fuse wire far exceeds the
rate at which it can be dissipated
and so its temperature rises rap-
idly to its melting point and the
fuse ‘blows’. The heat energy pro-
duced in the fuse wire during the
fault is subsequently dissipated
and absorbed by the fuse body.
The thermal capacity of the fuse
body is large compared to the
quantity of heat energy involved
and so the temperature rise is
insignificant.

A Chadwick
Hull

Fetlington

l was recently browsing through
the October 1992 edition of
ETI and was intersted in an arti-
cle called Rapid Fuse Checker by
Mark Daniels. However, when I
checked through the requisite com-
ponents I found that component
Q3 - 2N7000 described as a
MOSFET is in fact a bipolar tran-
sistor ie a Fetlington.
I would greatly appreciate
some clarification on this point.
D J Dyer
Swansea

The type number specified as
2N7000 is correct and is an
n-channel MOSFET. It is also
called a FETlington as it is a
cross between a FET and a
Darlington arrangement. It is not
a bipolar transistor. Judging from
this and the following letter seems
it would be wise to provide an
article on the subject! - Ed.

Tech Tip
Return

*ve been taking ETI now since

last November and it contin-
ues to be a fine magazine. May I
say that since no one else seems
to have done so, you ought to be
thanked for the steady supply of
cover PCBs, each worth around

twice the ¢over price! I was, how-
ever, looking forward tomore Tech
Tips (I have a large collection old
ETIs and am forever collecting
these as reference material) but
few Tech Tips have turned up and
one of your correspondents notes
that some are regurgitations from
the past. If you are thinking of
repeats could you do so from the
late 80s, my collection stops
around there.

Regarding the discussion of
new versus old circuit symbols, |
would choose according to what
is easy and neat to do by hand - old
style resistors are neater and faster
than boxes, transistors in circles
are difficult and untidy. Also, I
never liked the half curved ca-
pacitor symbol. Whatever hap-
pened to the iron core in coil
devices such as relays? The new
logic symbols are an improve-
ment. Could we have a brief arti-
cle on the latest devices and their
symbols?

R Crawley
Hitchin
Herts

The Spoiler

any thanks for ‘The Spoiler’

by Anal Bardfrod in your
April edition. The irregularly
spaced legs and the ‘CA3080 poor
noise performance’ were espe-
cially clever touches.

However, there is shurely a
serious point here. Excluding tape
hiss, the pleasantries of recorded
music replay are not due to the
cleanliness of digital precision,
butthe ideosyncracies of analogue
workings: the difference between
a Yamaha violin and a Stradivar-
ius.

By the way it took me ages to
work out that Anal Bardfrod was
not an anagram of April Fool.

N C Fairman
Sturry, Nr Canterbury
Kent

made up your circuit but it
wasn’t bad enough, so I fed the
output to an old car speaker and
the pick-up to an equally old mov-
ing iron microphone.
The spikes were still not bad

‘enough so I junked the lot and

bought a Dansette at a car boot
sale. Absolute bliss!
Your designer should use his
head not his name.
J O L Smith
Hythe
Kent

Safety Boots

I have read the letter from Ian
Benton regarding projects which
have appeared recently in ETI
using mains supply. Iamin 100%
agreement with him regarding
safety aspects when home build-
ing this type of equipment. In the
same issue, mains safety has been
considered by Bob Noyes who
recommends the use of IEC con-
nectors. The only aspect not men-
tioned in that article is that boots
must be fitted over the internal
socket connections with insulat-
ing sleeves over the female spade
terminals. It is not enough to use
the pre insulated crimp connec-
tors as the crimping process ex-
poses some area of metal. If insu-
lating sleeves are not available,
amalgam tape can be substituted.

Thereply abouttelevisions and
their power supplies is irrelevant
as if you look at a TV then there
are absolutely no metal parts that
can be touched directly. They are
double insulated units, conform-
ing to international safety stadards
marked on the rear cover. The
metal looking knobs are plastic
fakes made to look like metal.
However Mr Benton specifically
refered to a metal touch plate

connected directly to equipment
which could be the source of a
considerable voltage. If all this is
academic then why has Tatung
recently reworked a few thousand
sets to meet European safety stand-
ards and is the British Standards
organisation wasting it’s time?.

1 was going to build the Amiga
board until I looked at it closely. I
certainly have no desire to use a
board which attempts to separate
the mains from the 5V of the
computer by a hairs breadth, ne-
gating the function of the opto
isolators.

On the positive side, as Mr
Benton appears to be so
knowlegeable in the area of mains
safety then you could consider
asking him to vet projects before
publication. Come on. You are
wrong on this one and a bit of
humble pie would not come amiss.

H D Briggs
Telford
Shropshire

Thanks for the portion of hum-
ble pie. An article on electrical
safety is in preparation for any-
one wanting to build mains
projects for themselves or for
publication in ETI. An article on
transformerless supplies is also
in the pipeline - Ed.

Hesing Technology @

Huntingdon, Cambs. PE18 6DD

TEST EQUIPMENT

Supply
Maintenance
Commissioning

Distributors for:

Cromwell Chambers, 8 St. Johns Street,

WAUGH INSTRUMENTS, RAMTEST LTD, KRENZ ELECTRONICS, PANTHER

Tel: (0480) 433156
Fax: (0480) 413357

SYSTEM CONSULTANCY

Replacement Parts
Supply of Service &
Operators Manuals
Components

OMNI ELECTRONICS

174 Dalkeith Road, Edinburgh EH16 5DX - 031 667 2611

The supplier to use if you're looking for —
% A WIDE RANGE OF COMPONENTS AIMED
AT THE HOBBYIST %

% COMPETITIVE VAT INCLUSIVE PRICES %
% MAIL ORDER - generally by
RETURN OF POST %

% FRIENDLY SERVICE %

riday 9.15-5.00

E FOpen: Monday-Thursday 9.15-6.00 )

Saturday 9.30-5.00
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There are features on construction,

conversions, packet radio and club news to
appeal to experts and novices alike.

FIRST with news, FIRST with reviews,
HAM RADIO - Today!

SUBSCRIPTION
& BACK ISSUES

HOTLINE
0737 768611

Order your copy from a
newsagent now or
subscribe and we’ll

deliver every issue FREE! * UK only

SHAREVWARE 13 the TRY-BEFORE-YOU-BUY APPROACH TO SOFTWARE:
You pay a nominal cherge for program distribution to cover disks, copying carriage. etc.
ONLY IF YOU FIND A PACKAGE USEFUL ARE YOU THEN REQUIRED TO PAY
A REGISTRATION FEE (to the software author). which allows you to continue using it.
THIS CAN WORK OUT CONSIDERABLY LESS EXPENSIVE THAN BUYING SIMILAR
SOFTWARE IN THE CONVENTIONAL WAY.

" Electronics CAD/CAM
- Now simple & AFFORDABLE !

CAD/CAM - PCB DESIGN = CIRCUIT EMULATION & TEST ~ PC-ENGINEERING - RADID - COMMS
Choosing from the many 1000‘s of excellent Shareware & Public Domain
programs on offer can be a daunting task for anyone outiside the "initiated”
fraternity of computer programmers, bulletin board users, stc. To simplify
evaluation we have grouped together sets of distribution disks according to
function., eg Electronics Design & Simulation, Wordprocessing, Printing
Utilities. etc. In this way we are also able to keep costs down, allowing us to
offer HIGH QUALITY DISKS AT THE LOWEST DISTRIBUTION PRICES AROUND.

Ask for our free IBM-PC Shareware/PD guide TODAY - AND SAVE ££€'s!l!

Profile Electronics (ETT) “Your APPROACH ABLE su pplier.*
100-102 Woodhouse Road, Leytonstone, London, E11 INA.  Telepbone: 081470 2038

(AFEQRDABLE DATA ACQUISITION)

A % Al 204k

®1ic ® 6 channel 8-bitAto D
® Plugsinto printer port @ Plugs into printer port
® Upto 25KHz sampling @ Up to 4 KHz sampling/ch
0 0to5Voltinputrange @ 0to 5 Volt input range
o SoftwaredriversinC @ Software driversin C

e::-zaz

and BASIC and BASIC
Somware suppiodon 3.5+ @ Voltmeter and Scope @ Data Logger software
Disk uniess 5.25° specified, software + source ( requires egaivga)

C.P.Technology

k Red Lion Yard, Market Place,Blandford, Dorset DT11 7EB.

TOP
QUALITY
BINDERS

TO TREASURE YOUR COLLECTION OF

ET

12 copies of your magazine kept in pristine
condition in these classic, sturdy binders
-—-——-----—---—---——-——

Please supply binder/s at only £6.95 each, including |
I postage & packing (UK only, Overseas please add £1.50). ]

I | enclose my cheque M/Oforg .............. made payable to =
ASP or please debit my Access/Visa Expiry

|

(L L P T T T TT T I TTT1 I
|Signature .................................................. =
|

|

|

|

PLEASE FILL IN THE FOLLOWING IN BLOCK CAPITALS:
INaTE Ay Ta R R R S e B A R R n SRS N

l ........................ Rost€ode; . .2l Al e o b

Send this coupon and payment to: ASP ET| Binders Otfers, Argus House, l
I Boundary Way, Hemel Hempstead, Herts HP2 7ST.
l Or why not order by phone? Cali us on (0442) 66551 l
You may receive further information which may be of Interest to you.
l Please allow 28 days for delivery '
-

T

STEVENAGE

Professional Sub-Contract Manufacturing & Suppliers to the
Electronics Industry

Do you have a requirement for any of the following services:
PCB Assembly (Conventional Product Design/Consultation
and Surface Mount) Full Procurement Service

Wave & Hand Soldering PCB Test & “Burn in” Facilities
Complete Equipment Enclosure Design & Manufacture
Manufacture PCB Artwork Manufacture
Device Programmin? from hand Circuits Drawn Professionally
written shts or PC 37/2" disc Kit Procurement & Supply

Cable Harness Assembly /ioom Component Sales

Manufacture Refurbishment a speciality

Card Cage and Module Wiring Top Quality Work at Reasonable Rates
Full Inspection

Phone Tracey on (0438) 310066 or Fax details of your requirements to us
on (0438)315829
EQT LTD, BTC, Bessemer Drive, STEVENAGE, HERTS, SG1 2DX

PROFESSIONAL SERVICES

We offer a full R.F. DESIGN SERVICE from design and development

to prototype. Our extensively equipped laboratory with screened room

is available for EMC PRE-TESTING to ensure products comply with
the EC Directive on emissions and susceptibility.

“R. °N. ElectronicS emc

1 ARNOLDS COURT, ARNOLDS FARM LANE, MOUNTNESSING
ESSEX CM13 1UT. Tel: 0277 352219 Fax: 0277 352968

BADGER BOARDS

Printed Circult Boards

Prototype—Singles-Mu|tiple runs. Minimum charge £15.00. Artwork,
Plotting from Schematic to final board layout. Send S.A.E. now for
Catalogue of Kits-Boards-Projects available. Many magazine boards
produced for individual customers.
Dept: HRT 87, Blackberry Lane, Four Qaks, Sutton Coldfleld,
B74 4JF *** 021-353 9326
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LOW COST
8088 XT - PC99

E
« 256k RAM - expandable ¢ Factory burnt-in
to 640k « Standard 84 key
¢ 4.7 Mhz speed keyboard
* 360k 5-1/4" floppy * 12" green screen
included

o 2 serial & 1 parallel ports
* MS-DOS 4.01
Optional FITTED extras: 640K RAM £39. 12 CGA colour

monitor with card £39. 2nd 5-1/4" 360K floppy £29.95. 20
mbyte MFM hard drive £89.

¢ In good used condition

PC PECIALISTS - LL EXPANDABLE - ALL PC COMP

e 2

ATIBLE

286 AT - PC286 386 AT - PC386

« 640k RAM expandable * 2 serial & 1 parallel = parallel

H * 2 meg RAM expanded
bysgn ooenen i,
. z Landmark speed * MS- L « 20 Mhz with 32k cache. * MS-DOS 4.01
¢ 20 meg hard disk ¢ Co-processor socket Expandable to 64k « Co-processor socket
¢ 1.2 meg 5-1/4" floppy  * Egyggacred 102 key ¢ 40 meg hard disk « Enhanced 102 keyboard
* 1.4 meg 3-1/2" floppy . [*1.2meg 5-1/4" floppy . Kwik Disk Accelerator
-EGAdriveronboard  * Sieck & calencar with . yga card installed Software - FREE

BRAND NEW AND BOXED!

ony$249.00.

BRAND NEW AND BOXED!

ony$£99.00.
FLOPPY DISK DRIVES
"from £22.95 - 312" from £21.95!

Massive purchases of standard 514" and 312" drives enables us
to present prime product at industry beating low prices! All units
(unless stated) are removed from often brand new equipment
and are fully tested, ali?ned and shipped to you with a 80 da
guarantee and operate from standard voltages and are of stand-
ard size. All are IBM-PC compatible (if 312" supported).

3.5" Panasonic JU363/4 720K or equivalent £29.95(B)

3.5" Mitsubishi MF355C-L. 1.4 Meg. Laptops only* £29.95(B)
3.5" Mitsubishi MF355C-D. 1.4 Meg. Non laptop  £29.95(B)
5.25" EXTRA SPECIAL BRAND NEW Mitsubishi MF501B
360K. Absolutely standard fits most computers £22.95(B)
* Data cable included in price.
Shugart 800/801 SS refurbished & tested £175.00 Eg
Shugart 851 double sided refurbished & tested £275.00(E
Mitsubishi M2894-63 double sided switchable
hard or soft sectors- BRAND NEW £250.00(E)
Dual 8" drives with 2 mbyte capacity housed in a smart case
with built in power supplyl Ideal as exterior drivest £499.00(F)
End of line purchase scoop! Brand new NEC D2246 8 85
megabyte of hard disk storagel Full CPU control and industry
standard SMD interface. Ultra hi speed transfer and access time
leaves the good old ST506 interface standing. In mint condition
and comes complete with manual. On £299(E
THE AMAZING
Converts your colour monitor into a
. QUALITY COLOUR TVi!

TV SOUND
& VIDEO
TUNER!

The TELEBOX consists of an attractive fully cased mains
powered unit, containing all electronics ready to plug into a host
of video monitors made by manufacturers such as
MICROVITEC, ATARI, SANYO, SONY, COMMODORE,
PHILIPS, TATUNG, AMSTRAD and many more. The composite
video output will also plug directly into most video recorders,
allowing reception of TV channels not nommally receivable on
most television receivers (TELEBOX MB). Push button controls
on the front panel allow reception of 8 fully tuneable "off air' UHF
colour television or video channels. TELEBOX MB covers vir-
tually all television frequencies VHF and UHF including the
HYPERBAND as used by most cable TV operators. Composite
and RGB video outputs are located on the rear panel for direct
connection to most makes of monitor. For complete compatibility
- even for monitors without sound - an integral 4 watt audio
amplifier and low level Hi Fi audio output are provided as

standard.
Telebox ST  for composite video input monitors £32.95
Telebox STL as ST but with integral speaker £36.50
Telebox MB  as ST with Multiband tuner VHF-UHF-Cable.
& hyperband For overseas PAL versions state
5.5 or 6mhz sound specification. £69.95
Telebox RGB for analogue RGB monitors (15khz) £69.95
Shipping code on all Teleboxes is (B)
RGB Telebox aiso suitable for IBM multisync monitors with RGB
analog and composite sync. Overseas versions VHF & UHF call.
SECAM /NTSC not available.

No Break Uninterruptable PSU’s

Brand new and boxed 230 volts uninterruptable power supplies
from Densei. Model MUK 0565-AUAF is 0.5 kva and MUD
1085-AHBH is 1 kva. Both have sealed lead acid batteries. MUK
are intemal, MUD has them in a matching case. Times from
interrupt are 5 and 15 minutes respectively. Complete with full
operation manuals MUK......£249 (F) MUD......£525 (G)

1992 Winter Issae of Display News now available

Upper N
London SE19 3XF.

All prices for UK Main|

-ELECTRONILS - frmasiists

change prices & specif

MAIL ORDER & OFFICES
Open Mon-Fri 9.00-5.30
Dept ET,32 Biggin Way,

P ., cicome-minimum account order £30. Carriage charges (A)=£2.00. (A1)=£3.75. (B)=£5.50. (C)=£8.50. (D)
ods supplied subject 1o our standard Conditions of Sale and unless otherwise stated guaranteed for 90 days.

ony$£425.00.
[ MONITORS |

4" Forefront Model MTS-9600 SVGA
multisync with resolution of 1024 x768.0.28
pitch. *Text" switch for word processing etc.
Overscan switch included. Ideal for the PC-
386 or PC-286 with SVGA card added. Also
#* compatibe with BBC, Amiga, Atari (including
the monochrome high resolution mode), Ar-
chimedes elc. In good used condition {possible minor screen
bums). 90 day guarantee. 15" x 14" x 12°. Only............. £159(E)

. 14" Philips Model CM8873 VGA multisync
with 640 x 480 resolution. CGA, EGA or
VGA, digitaanalog, switch selectable.
Sound with volume control. There is also a
special "Text* switch for word processing,
spreadsheets and the like. Compatible with

The Philips 9CM073 is suggested for the PC286 and the
CM8873 for the PC386. Either may use the SVGAMTS-9600
if a suitable card is installed. We can fit this at a cost of £49.00
for the PC286 and £39.00 for the PC386.

POWER SUPPLIES

Power One SPL200-5200P 200 watt (250 w peak).Semi open
frame giving +5v 35a, -5v 1.5a, +12v 4a (8a peak), -12v 1.5a,
+24v 4a (6a peak). All outputs fully regulated with over voltage
protection on the +5v output. AC input selectable for 110/240
vac. Dims13" x 5° x 2.5". Fully guaranteed RFE. £85.00 (B)

Power One SPL130. 130 watts. Selectable for 12v (4A) or 24 v
(2A). 5v @ 20A.+ 12v @ 1.5A. Switch mode. New. £59.95(B)
Astec AC-8151 40 watts. Swilch mode. +5v @ 2.5a. +12v @
2a, -12v @ 0.1a. 6-1/4" x 4" x 1-3/4" New £22 95(B)
Greendale 19ABOE 60 watts switch mode.+6v @ 6at12v @
1a,+15v @ 1a. RFE and fully tested.11 x 20 x5.5cms. £24.95(C) IBM PC's, Amiga, Atari (excluding the
Conver AC130. 130 watt hi-grade VDE spec.Switch mode.+5v monochrome high resolution mode}, BBC,
@ 15a,-5v @ 1a,212v @ 6a.27 x 12.5 x6.5cms.New. £49.95(C) Archimedes etc. Good used condition (possible minor screen
Bf;heg 12 35(_’)901nggm omode.lgeaé fgrgrives & system. ES? ((Sg), bums) 90 day guarantee. 15" x 14" x 12*. Only ..£139(E)
+12v @ 2.53, -12v @ 0.5a, -5 @ 0.5a. -95(B) philips 9CM073 similar (not identical) to above for EGA/CGA
Farnell G6/40A. Switch mode. 5v @ 40a.Encased £95.00(C) pc apnd compats. 640 x(350 resolutic)m. With Text switch with
Famell G24/5S. As above but 24v @ 5a. £65.00(C) amber or green screen selection. 14* x 12" x 13-1/2"........£99(E)

BBC Model B APM Board KME 10" high definition colour monitors. Nice

tight 0.28" dot pitch for superb clarity and
£100 CASH FOR THE modem styling. Operates from any 15.625 khz

MOST NOVEL sync RGB video source, with RGB analog and §
WlN 3‘00 composite sync such as Atari, Commodore
casH! DEMONSTRATABLE  Amiga, Acom Archimedes & BBC. Measures
APPLICATION! only 13.5" x 12" x 11°. Also works as quality TV with our HGB

Telebox. Good used condition. 90 day guarantee. Only. .£125 (E)
KME as above for PC EGA standard. ..£145 (E)
Brand new Centronic 14" monitor for IBM PC and compatibles

- at a lower than ever pricel Completely CGA equivalent. Hi-res
system on large networked systems the architecture of the BBC e ichi 0.42 dot pitch giving 669 x 507 pixels. Big 28 Mhz

board has so many similarities to the regular BBC model B that ; Ay oy 4
we are sure that with a bt of experimentation and ingenuity many ggr:jdav;u;ll:\ arle\"s“u ep;e.r 82{;“0' in attractive style mouided cas:gF(El)l

useful applications will be found for this boardll It is supplied . | i :
complete with a connector panel which brings all the 1O to'D’ :uEa(l:rtycg(Aec:lipr:\?an ':l?"y test%?ina:i%\ ':Igg
and BNC type connectors - all you have to do is provide +5 and day guarantee. In an atiractive two tone
+12v DC. The APM consists of a single PCB with most major riphed grey p|e{stic case measuring 15°L x
ic's socketed. The ic’s are too numerous to list but include a 13-w x 12°H. The front cosmetic bezel has
6502, RAM and an SAA5050 teletext chip. Three 27128 pgqn remov}sd for contractual
EPROMS contain the custom operating system on which we reasons. Only.......... £69 &

20", 22" and 26" AV SPECIALS

have no data, On application of DC power the system boots and

provides diagnostic information on the video output. On board Superbly made 'UK manufacture. PIL all solid state colour
DIP switches and jumpers select the ECONET address and monitors, complete with composite video & sound inputs. Attrac-
enable the four extra EPROM sockets for user software. Appx. tive teak style case. Perfect for Schools,Shops,Disco, Clubs.
dims: main board 13" x 10°. VO board 14 x 3°. Supplied tested In EXCELLENT little used condition with f(us"“90 d;:y1g§ga?;?e-

with circuit diagram, data and competition entry form. 20"....£135 22"....£155 2

Only £29_95 s 2 for £53 e CALL FOR PRICING ON NTSC VERSIONS!

Superb Quality 6 foot 40u
SPECIAL INTEREST

'T:rion0-1 a;g(;:)%r(\)%h&?ﬂuswdamps. New 1 9 Y RaCk Cabi nets |
e ie ChUbbard T Massive Reductions
Virtually New, Ultra Smart!

Rhode & Schwarz SBUF TV test transmitter
25-1000mhz. Complete with SBTF2 Modulator
Less Than Half Price!
Top quality 19° rack cabinets made in UK

Calcomp 1036 farge drum 3 pen plotter

Thuriby LA 160B logic analyser
by Optima Enclosures Ltd. Units feature
designer, smoked acrylic lockable front

1.5kw 115v 60hz power source
Anton Pillar 400 Hz 3 phase frequency converter 75Kw
door, full height lockable half louvered back
door and removable side panels. Fully ad-

Newton Derby 400 Hz 70 Kw conventer
justable internal fixing struts, ready

Nikon PL-2 Projection lens meter/scope
Sekonic SD 150H 18 channel Hybrid recorder
HP 7580A A1 8 pen high speed drum plotter
Kenwood DA-3501 CD tester, laser pickup simulator £ 350 punched for any configuration of equipment mounting plus ready
mounted integral 12 way 13 amp socket switched mains distribu-
tion strip make these racks some of the most versatile we have
£139 (D) ever sold. Racks may be stacked side by side and therefore

BBC Model B type computer on a board. A major purchase
allows us to offer you the PROFESSIONAL version of the BBC
computer at a parts only price. Used as a front end graphics

BRAND NEW PRI

Microline 183. NLQ 17x17 dot matrix. Full width.
Hyundal HDP-920. NLQ 24x18 dot matrix full width. £149 (D) require only two side panels or stand singly. Overall dimensions

Qume LetterPro 20 daisy. Qume QS-3 interface. £39.95 (D) are 77-1/2°H x 32-1/2"D x 22°W.  Order as:
Centronics 152-2 9 x 7 dot matrix. Full width. £149 (D) Rack 1 Complete with removable side panels.

- ...£275.00 (G)
Centronics 1594 9 x 7 dot matrix.Serial. 9-1/2° width€ 99 (D) Rack2 Less side panels

...£145.00 (G)

- send large SAE - PACKED with bargainsl

LONDON SHOP
Open Mon-Sat 9-5.30
Thursday till 9.00pm
215 Whitehorse Lane,

DISTEL © The Original
Free dial-up database!
1000°s of items+info on line

V21, V22 & V22 bis
South Norwood.

London, SE25 . 081 ‘679‘1 888

land. UK customers add 17.5% VAT to TOTAL order amount. Minimum order £10.

ALL ENQUIRIES

081:679-4414

Fax- 081-679-1927

PO orders from Govemment,Universities, Schools & Local Authorities
=£11.50. (E)=£14.00 (F)=£18.00 (G)=Call . Scotland surcharge: call.
All guarantees on a retum to base basis.Rights reserved 1o
ications without prior notice. Orders subject to stock. Quatations willingly given for higher quantities than those stated. Bulk surplus always wanted for cash.

orwood.




Chelmer Valve Company

for

Audio Valves

Audio valves with famous Brand Names of yesteryear such as MULLARD, MOV, GEC, RCA etc., are in very limited
supply and their scarcity also makes them very expensive.

We at Chelmer Valve Company however provide high quality alternatives to these old makes. We have over 30 years
experience in the supply of electronic valves of all types and during this time have established close ties with factories
and sources worldwide.

For high fidelity use we further process valves from these sources using our specially developed facilities. After rigorous
testing - including noise, hum, microphony, post burn-in selection and matching as needed — we offer this product as
CVCPREMIUM valves.

A selection of the more popular types is listed here.

Price list & Order Form for CVC PREMIUM Audio Valves

UNIT PRICE | QTY. | TOTAL PRICE UNIT PRICE l QTY. | TOTAL PRICE

PRE-AMP VALVES CARRIEDFORWARD. . . .
ECC81/12AT? 5.00 RECTIFIERS
ECC82/12AU7 4.00 =

GZ33 4.50
ECC83/12AX7 5.00 GZ34/5AR4 .50
ECCB85 4.00

5U4G 5.00
ECC88 5.00

5Y3GT 3.20
£ S 574GT 3.50
E81CC (GOLD PIN) 6.00 -
E82CC " : 6.00
E83CC n " 600 m
E88CC " 2 7.00 B9A (PCB) 1.60
E8OF 12.00 B9A (CHASSIS) 1.60
E83F 5.50 OCTAL (CHASSIS) 1.75
6SLIGT 4.00 4 PIN (UX4) 3.00
6SN7GT 4.20

POST&PACKING . ....

POWER VALVES

2A3 (4PIN) 14.00

7A3 (OCTAL) 14.00 TOTALEXG VAT v T owres y YL
211 22.00

300B 50.50 VAT@17%% . ....

811A 9.50

845 79.00 {HONTAILTRO)] N S S £

EL34/6CA7 7.50

EL84/6BQ5 4.00 * MATCHING, if required; state valve types & if PAIRS,
E84L/7189A 5.10 QUADS or OCTETS - Allow £1.00 per valve for this service.

KT66 9.20

KT88 12.50 Make CHEQUES payable to

KT88 (GOLDQ) 18.50 . VALY bANY or pay by

gtggvcoqssm g-gg ACCESS/MASTERCARD/VISA, give details:-

- T |_IIIIIIJ||IIIITTI7
61468 10.20 OIGNATUECHE: £, .2 hnires. . oo o s EXpinys. ..o 508 i o p
6336A 30.00

4550A . INATDENE S . S Lo 3 S — Sl

1581A J0.00 " ol [ R R | /ANE 8 ITETS oo B i b R T K ety o) st

MFAT GARRIEDLEORSZARD SN W1 = o IR L R S IR, e, D o | il 0 T O i

Valve amplifiers sound better still with CVC PREMIUM valves!

130 New London Road. Chelmsford. Essex CM2 ORG, England. Telelphone: (0245) 355296/265865 Fax: (0245) 490064
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LEDs 3mm or S5mm red of green 6p each. yellow
11p each. High Intensity red. green or vellow,
Smm 30p each.

C:lall ties 1p each, £5.95 per 1000. £49.50 per

Steping motor 4 phase 12V 7.5 step

ohms..... £8.95
SAA1027 stepping motor deiver chip .£3.95
FM Transmitter kit. good quality sound......£8.60

High quality photo resist copper clad epoxy
glasa boards

Dimensions single sided double sided
3xd inches . £1.07
8 inches £2.40 £2.68
6x12 inches €5.37 -
12x12inches £10.66 -
Rechargeable Batteries
AA (HP7) 500mAH €0.99
AA 700mAH. ... £1.95
€ 2AH with solder tags . ..£3.60
D 4AH with solder tags.... .£4.95
1/2AA with solder tags . £1.55
AAA (HP16) 180mAH 8 . £1.75
AA 500mAH with solder tags £1.56
C (HP11) 1 BAH. £2.20
D (HP2) 1.2AH...... £2.60
PP38.4V 110mAH. £4.95
Sub C with solder tags . £2.50

1/3 AA with tags (Philips CTV). £1.95
Standard charger, charges 4 AA cells in 5 hours
or4Csor Dsin12-14 hours + 1xPP3 (1, 2. 3or
4 ceils may be charged at a time) ......£5.98
High power chargaer, as above but charges the
s and Ds in 5 hours: AAs. Cs and Ds must be
chargedin 2sor 4s ... . £10.95

Special offers - please check for availability
3.95

F cells 32dia x 87mm.. £

F ceH with solder 1ags. 1.2V. .£4.30

42mm x 16mm diz. 1.2V. .....£1.46

Stick of 4 171mm x 16mm dia . with red & black
leads 4.8V... ...£5.95

4 cell battery 94mm x 26mm dia.

= (1/2Ccelis).......... g ..cs‘so

grade cap with screw
38000uf 20V £2.50; 87000uf 10V £1.95;
68000uf 15V £2.95: 10000uf 16V £1.50
7 segment common anode led display. ous
...E0.4

LM2931AT 5.0 low drop out 5V
logumov T0220 package. ............... .. £0.85
7812 and 7912 12V 1A regulators.. £20.00 per 100
LM337k TO3 case variable regulator. ... £1.60
100 + £1.10

BS260 P channel moslet 46p, BC559 transistor
per 100 £3.95
74LS06 hex invertor....... .£10.00 per 100
Used 8748 Microcontioller... .. o .£3.60
SL952 UHF Limiting amplifier LC 16 surface
mounting package with data sheet...........£1.
AM27S02........ccooeiinnn £1.25 each, 80p 100+
€D4007UB. 10p 100+, 6p 1000 +
TV Mains switch, 4A doubie pole with momentry
contacts for remate control, pack of 10 £3.95
box of 60 £19.95
DC-DC convertor, Reliability model, VI12P5. 12V
in 5V 200mA out. 300V input to output. Isolation
with data. £4.95 each or pack of 10 - £39.60
Hour counter used 7 digit 240V ac 50Hz.....£1.46
Resistor pack 2500 resistors 1/8-2W 50 ditferent
values .. ol . - B 185

Resistor jumbo pack 25000, 1/4 and 1/2W
resistors our choice of values and size, will be
mainly in boxes or rolls of 1000, 2000 and
ofonetype..|. ... ..£25.00

Qwaerty keyboard. 58 key good quality switches.
LTINS S— ....£6.00

Qwerty keyboard with serial output. no data
(G320 o s = e £6.

Polyester capacitors, box type, 22.5mm lead pitch
1pf 250V dc 20p each, 15p 100+, 10p 1000 +
2.2ut 250V dc 30p each, 20p 100+, 15p 1000 +
3.3uf 100V dc 30p each, 20p 100 + 15p 1000 +

1.4; gOV bipolar etectrolytic axial leads. 15p each,

.6p 1000 +
0.22f 250v polyester axial leads, 15p each.
100 + 7.6p each
Philips 123 series solid aluminium axial leads,
33uf 10V & 2 2f 40V 40p each, 25p 100 +
Multifayer AVX cerami itors, all 5mm pitch,
100V 100pf, 150pf. 220pt, 10,000pf (10n)
10p each, 5p 100 +, 3.5p 1000+
Welwyn W23 9W 120 ohm 35p each, 20p 100+
880 ohm 2W metal film resistor, 4p 100 +.
2p 1000+
Solid carbon resistors, very low inductance. ideal
tor RF circuits, 270hm 2W, 68ohm 2W 25p each.
15p each 100+, we have 8 range of 0 25W,
0.5w, 1w and 2w solid carbon resistors - please
send SAE for list
Intelegent 4 digit alphanumeric (5x7 do1 0.1457)
red LED display, 12 pin 0.6 inch wide package,
Siemens type DLR1414 £2.60 each. £2.00 gO L
data sheets £1.00
AMD 27256-3 Eproms £2.00 each, £1.26 100+
DIP switch 3PCQ 12 pin (ERG SDC-3.-023) 60p
each, 40p 100+
Disk Drive Boxes for 5.25 disk drive with
room for a power supply light grey plastic
67x268x247mm £7.95 or £48.50 for 10
Hand Held Ultrasonic remote control  £3.95
Computer grade 5800uf 60v capacitors with
screwterminals ..............o..0onn £4.95
CV 2486 gas relay 30mm x 10mm dia with 3
wire terminals will also work as a neon light
20p each £7.50 per 100
A23 12v car alarm remote control and
Ilghter battery 75p each £50.00 100+
40 uf 370vac motor start capacitor
(dielectrol type containing no PCBs) £5.95
each £49.50 for 10.

All products advertised are new and
unused uniess otherwise stated.

Wide range of CMOS TTL 74HC 74F Linear
Transistors kits, rechargeable batteries,
capacitors, tools etc. always instock

Please add 95p towards P&P
VAT included in all prices

JPG ELECTRONICS
276-278 Chatsworth Road
Chesterfield S40 2BH
Access Visa Orders
(0246) 211202

Calless welcome

[

#l1 our products are easy to install - they conne«t directly to I
cither the printer or serial port and require mo power sspply.

They are supplied with easy to use software which collscts dola

for either display or print-out.

o 8 - bit resolution
o one channel
o 10-25K somples per second
@ Osciloscope/Voltmeter softwore
 0-5V inpy! range
 Connects fo printer port

£49

o 10 - bit resolution

o 11 channel

o 5-10K samples per second
» Doto logger softwors

© 0-2.5V input range

o Conmects to printer port

£75

o 8, 12, 16 bit resolution + sign

o8 s/0 or 4 differential inputs

2 16 or 300 8-bit samples per second
o 1+ 25V input range

o Dota logger software

o Connects lo serial port

£99

All prites exclusive of VAL

PICO TECHNOLOGY LTD

Broadway Novse, 149 - 151 $1 Neots Reed, Nerdwick, Cambridge (B3 7Q)
‘A E TEL: 0954 -211716 FAX: 0954 - 211880

Low cost data acquisition for IBM PCs & compatibles

VOLT

HOME

STUDIO MONITOR

A

DIY Speaker catalogue £2,.00
post free (export £3.50)

Yyﬂnmﬂowv
¥ Audio A

Designed specifically for studlo use, this design also gives
excellent results when used for conventional HIFi reproduction.
The HSM kit is remarkable value - you would have to spend
many times its cost to achieve comparable results from a ready-
made speaker. The HSM will produce high undistorted sound
pressure levels & has massive power handling capabillty (full
unclipped output of 200 watts). Split circuitry crossover is used
to enable biwlring to be employed without any modifications.

* .. all in all, highly recommended”
Paul White, Home & Studio

Recording magazine.

The kit includes bass and treble
units, flat pack cabinets
(accurately machined from
smooth MDF for easy assembly),
acoustilux, assembled
crossovers, reflex ports, binding

Dept. ETI, Wellington Close,
Parkgate Trading Estate
Knutsford, Cheshire
WA16 8DX

Tel: (0565) 650605
Fax: (0565) 650080
Tlephone credit card

oo

orders welcome

Open Tuesday to Saturday, 4 demonstration rooms available.

Devantech

Industrial Electronic Controls

80C552 Expandable Single Board Processor

» 80C552 at 14.756Mhz

+ 128k EPROM, 128K B/Backed RAM
¢ RS232 Serial Port

+ DIN41612 for Bus & I/O

10 Bit 8 channel A/D Convertor

¢ Quality 80 x 100mm Multilayer PCB

Hardware & Software Options include;

5V Power supply. 4 & 8 slot Backplanes, 8 channel opto-
isolated input, 8 channel Relay, Prototyping, 2 channel
Serial - RS232 & RS485 drivers, 24 channel Darlington
transistor output, 72 channel digital I/O with LCD display
driver, 4 channel K type thermocouple input, 30v 2A
Stepping motor controiler. Tough Steel case, and more on
the way.

DEVBUG The nicest 80552 full screen monitor we have seen.
Includes Single Step, Trace, Breakpoints, A/ D, Register &
memory dispiay, Disasembly of last & next instruction
execution times for critical timing. APC hosted 80C552
assembler is included.

Comprehensive Data available on Request.

Tel: 0379 640450 Fax: 0379 650482

Also full custom design - from Concept to Prroduction
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A Simple Field Strength
Monitor, by lan Hickman

simple field strength monitor can come in handy
for many purposes. The one described here started
life as a leakage monitor for microwave ovens, but
along the way its use has been extended by design-
ing it to take alternative plug-in measuring heads for use at
other frequency bands. It is built in a hand-held box of the
calculator style and powered by an internal 9V PP3 battery.

Microwave Monitor

The On/Off switch is a simple push-button, avoiding the
possibility of the battery being drained if the unit is acciden-
tally left on. All the parts are readily available and indeed
many keen constructors will already have most of them in
stock.

Design considerations

The simplest form of field strength monitor consists of an
antenna, resonant at the frequency of interest, feeding a diode
detector whose output drives a sensitive meter. Such an
arrangement is not very sensitive, although it could detect

Fig.1 Basic monitor circuit

= o +3V
R7 R8
pE—— R12
M1
i R10 & L
+
D2 R13
R&/5
= oW
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Fig.2 Final version of circuit showing probe arrangements

HOW IT WORKS

This is best explained with reference to the simplified circuit
diagram shown in Figure 1 (where the component references are the
same as for the full circuit diagram, Figure 2). The diode D1 is situated
at the centre of a receiving haltwave dipole. For a microwave oven
monitor, the unit has to work at 2450MHz, at which frequency a half
wavelength amounts to 61.2mm. However, the electrical length of a
hatfwave dipole with thin arms is 2.5% longer than its physical length,
50 the dipole should be just a shade under 60mm (59.7mm, if you can
work to that accuracy!). A hatfwave dipole is a balanced antenna,
whereas its output is connected to unbalanced circuitry; the two
resistors R1 and R2 are therefore used to avoid upsetting the balance.
The sensitivity of the Schottiy (hot carrier) detector diode is increased
by applying a small forward bias current via R5. Thi results in a small
standing DC potential difference between the two halves of the dipole,
which has no effect on signal pick-up. However, it does result in a
standing voltage at the inverting input of IC1, which is balanced out by

another similar diode, D2. RV1 is a preset variable, to aflow exact
equalisation of the standing diode voltages at the op-amp's inputs. C2
and C3 bypass diode D2 at RF, to ensure that RF is detected only by
D1. At the low sensitivity setting, the detected voltage (which is
negative and appears across the RF bypass capacitor C1) is applied
o the op-amp via R3, Since this has the same value as R7, the op-amp
operates at a gain of X(-1), driving the meter M1 via R8. At the high gain
setting, the gain is X(-100), since the op-amp's feedback resistor R is
one hundred times the signal’s source resistance (R1 + R2). It should
be noted that the gain of 100 does not provide as much as & hundred
fold increase in sensitivity to field strength, since with small signals, the
diode will be operating down in the region where it exhibits a square-
law response. The offset at the meter's negative terminal, provided by
R10 and R11, avoids a change in meter zero reading when changing
between sensitivity ranges. The meter can also be used to check the
battery voltage, in one position of SW2.

excessive leakage from a microwave oven. However, it could
also lull one into a false sense of security, since the normal
result with an oven in good order is ‘no deflection’. If the unit
ceased to work, one would never know and if the door seals
on the microwave oven then deteriorated, one would be lead
to think all was well when in fact they weren’t. The monitor
presented here, therefore, has a high sensitivity range which
will detect the minuscule residual leakage from an oven in
good order. Knowing what to expect, one can then periodi-
cally check the oven and observe if the leakage is still the
same, or whether it has increased significantly. The extra

sensitivity is provided by an op-amp, which can be switched
to amplify the detected voltage by unity or by a factor of x100.
The circuit is powered by a 9V PP3 battery housed within the
handheld case.

Construction

The monitor is constructed as two separate units, the main
unit containing the battery, meter, op-amp, etc., being mounted
in a calculator style handheld case (Figure 2b). This permits
different diode detector heads to be plugged in to the 5-way
180° DIN socket on the main unit, providing coverage of

L)afodd
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different frequency bands. Since the dipole for a microwave
oven monitor is so short, it and all the related components
including the 5-way DIN plug can be mounted on a piece of
SRBP strip board (Figure 2a). Make the dipole over long at
this stage, say 70mm. A small PC mounting preset pot was
used for RV1 and a miniature PC mounting slide switch for
SW1. Schottky diodes type BAR28 work well at D1 and D2,
but I have also used HP82 2303s and doubtless most small-
signal Schottky

a) NMHA design

b) Design for 2m amateur band

NMHA with parameters as at a) and 6 turns each side is resonant,
l.e. needs no tuning components.
For 144-146 MHz (2m) band,

A= 2.069 metres, so Dh = 7.2mm

types would be suit-
able. If you have

= AN o, oy them in stock, you
m l: could probably even

— 185 L L use that venerable

by pointcontactdevice,

For a typical design, D, =0.35 x 103 p=0.4x10% the GEX66, al-
282043 x 10% % = (3% metres though they are a bit

mhz

big - it is best to use
all miniature com-
ponents, at least for
the probe.

The components
in the main unit,
(Figure 2b), can be
mounted on a scrap
of SRBP strip board
oronabespoke PCB.

2a=027mm
p=8.3mm

Output imped

convenient

Fig.3 For lower frequencies, a compact antenna is

Is appr
transtormer is used to raise this to SOR approximately.

y 12R resistive, so a 2:1 turns ratio ThlS iS secured in

the base of the case
on three bosses, us-
ing self tapping

s

screws. A small
moving coil indicator, such as those sold as stereo level or VU
meters, was used for M1, rescaled 0 to 8 in eight equal
divisions. The graduations are arbitrary, as these small
meters are usually non-linear. Full scale deflection for the
one used was 120pA.

If a movement with a different sensitivity is used, R8 and
R9 should be changed accordingly. R9 is selected to give a
convenient deflection, such as 6 on the meter, when a fresh
battery is fitted.

SW2 and SW3 were mounted on a scrap of SRBP and
mounted in the window of the case, as was M1, after
widening the window slightly. They were secured in place
using Evostic Time Bond, an excellent general purpose
adhesive. Socket SK1 was mounted on long 6BA screws at
the opposite end of the case from the built-in battery compart-
ment.

When you’ve completed the construction, check all sol-
dered joints with an eyeglass and make quite sure that the
battery connector is connected to the circuit the right way
round. If using stripboard connection, double check that the
circuit is correct and that all the necessary track breaks have
been made. Mount the op-amp in a socket, just in case. For
neatness, short pieces of ribbon cable can be used to connect
from the circuit board to the front panel meter, etc., and to
SK1.

Testing

Assuming the unit is to be used as a microwave oven
monitor, trim the length of the dipole on the probe to 60mm.
Set both variable resistors to mid travel and connect the probe
and a fresh battery. Set SW2 to battery check position and

press SW3. The meter should read around 6 on the scale -
change the value of R9 if necessary and scale RS in the same
ratio. To set up the Measurement function, proceed as
follows. Set SW2 to MEAS, set SW1 to the LO sensitivity
position and connect a 10k resistor between pins 1 and 5 of
PL1. Wait five minutes to ensure that both diodes have
settled exactly to room temperature and then adjust PR2 so
that the meter reads zero. Remove the 10k resistor, set SW1
to HI sensitivity and wait as before. Adjust RV1 for zero
reading on the meter. To check that the circuit detects a small
change of voltage across D1, touch D1 with a warm fingertip:
at HI sensitivity, a small positive deflection should result.
Wait, then touch D2, and a small negative deflection should
be seen. The unit is now operational and on the HI sensitivity
setting should detect the residual radiation through the mesh
window in the door of a microwave oven at various points,
when placed close to, but not quite touching it.

In Use

The microwave monitor can be used among other things
to check for deterioration of the door seals of a microwave
oven. Though not providing an absolute measure of field
strength, its regular use will alert the user to any such
deterioration in good time. When you buy a new microwave
oven, check the level of emission all over and particularly
around the edges of the door. The worst spot is often the
corners of the door away from the hinge. Note the readings
and the distance from the oven at which they were taken.

As it is not advisable to run an oven with nothing inside
it, a Pyrex bowl of water should be placed on the turntable.
If placed centrally, the field distribution will be constant and
steady readings will be obtained. If it is placed off centre,
significant variations of field strength will be observed as the
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turntable rotates. If you already have a microwave oven, then
as a guide, the meter reading due to emission from areas
around the edges of the door should not greatly exceed the
highest reading obtained through the window - this is a sheet
of metal with holes much smaller in diameter than the
wavelength of the radiation and hence acts as a wave guide
beyond cut-off, providing high attenuation of the internal
field. Note that the reading obtained in front of the window
will itself vary quite widely at different points. It’s recom-
mended that you cross check the operation of the device on
another oven, preferably a new one. Please note, however,
that as the conditions of construction and use of the monitor
described are beyond their control, neither the author nor the
magazine gives any warranty, explicit or implied, that the
above procedure will invariably indicate a dangerously faulty
oven.

ANTENNA

SW2 @

SW2 4

TO METER 4%

BAT(-) %
BAT(+) €
SW3 <
SW3 &

Fig.4 Component overlay

The unit will also detect radiation at lower frequencies,
where the antenna, being electrically short compared to a
wavelength, acts as an E field probe. For example, on the HI
sensitivity range, a deflection of one eighth of full scale was
obtained when the probe antenna was placed close to a
similar antenna connected to a signal generator producing an
output of 100mV at 100MHz, while with a 10MHz signal at
6V RMS connected to a 25cm short dipole, a full scale
reading was obtained at a spacing of 3cm. However, much
greater sensitivity will be achieved if a probe is used where
the dipole is resonant at the operating frequency. For exam-
ple, at 144MHz, the length of the dipole should be 1016mm.
As this is a bit unwieldy to mount directly on PL1, it should
be mounted on a separate handle with a short flexible cable
to the main unit. It can be used to get some idea of the
radiation pattern of a 2m transmitter; for example, the
influence of the bodywork can result in a very strange pattern
from a supposedly omnidirectional radiator mounted on a
vehicle. The monitor could also be used for checking that
radiation really is getting away from a fixed 2m installation

and not simply warming up a corroded junction box. The
antenna can be made more compact by using a helical design,
as indicated in Figure 3; a Normal Mode Helical Antenna
achieves maximum pick-up at right angles to the incident
field like an ordinary dipole, but unlike the more usual
helical which is an end-fire antenna. For more details see
Ref. 1. With a probe using an appropriate antenna, the unit
could also check the radiation from a car *phone or even a
handheld. For those wishing to experiment further with field
strength measurements, at 144MHz a 400mm dipole will
deliver -4dBm into a S0ohm load, in a field strength of
+26dBV/m, falling at 6dB per octave at lower frequencies.

Reference
Small Antennas, Fujimoto et al., Research Studies Press.
ISBN No. 0863800483

\. @i

PARTS LIST
RESISTORS CAPACITORS MISCELLANEOUS
R1,24 47k €123 10n SW1 ON/OFF min
R3,56,7 10M C4 150p SW2 SPCO toggle
RV1,PR2 100k preset G5 10u SW3 push button
R8 39k M1 see text
R9 68k SEMICONDUCTORS  PL1 5 pin 180 deg. DIN (inner only)
R10 8k2 D1 BAR28 SK1 5 pin 180 deg. DIN
R11 220R D2 BAR28 Stripboard or PCB as required
IC1 CA3103 Antenna 1.0mm tinned copper wire
Case calculator style
Battery PP3 Battery connector lead

= 2
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Car Battery Tester

by Richard Tant

here’s always been one major limitation
using a standard analogue multimeter to te
batteries. The problem is that in order to me
voltages of around 12V it is necessary to s
meter on the SOV range, since the next lowest range is u
10V which s, of course, too low. This means that the me
resolution is very poor, leading to difficulties when tryi
to check that the battery is actually being charged by tt
alternator.
The quick method of testing the alternator is to
check the battery voltage, with the engine switched

4 s Ic2-5
= = 24
P ic2s
c2 L =~

1u 10n

R5
100R

NOTE:

Ic1 78LO5AWC
IC2-5 LM358

D1 1N4148

LED1 4x2mm RED LED
LED2-9 4x2mm GREEN LED

R13
LM358 MAY ALSO BE SUPPLIED 12 []

AS LM258 IN SMD PACKAGES
RV1
220R

3 2 5 10 3 Tz 5 10 3 1: 5 s 3 Tz 5 |6
+ - + - & - 3 - + - + - + - + =
A ] A B A ] A B
R21
1 7 1 7 1 7 1 7 270K,
R14 R15 R16 R17 R18 R19 R20

\\ 100R \\ 100R \\ 100R \\ 100R \\ 100R \\ 100R \\ 100R \\

LED2 LED3 LED4 LEDS LEDs LED? LEDS LED9
Fig. 1 Circuit diagram
off and then with the engine switched on. If the altematoris PCB Construction

working correctly the battery voltage will increase by 1 or 2V
when the engine is running, but a small change such as this
is hardly discernible with an analogue multimeter set on the
50V range.

This led to the idea of building an LED bargraph meter
with a more suitable range. An added benefit is that LEDs are
more durable than moving coil meters, especially in a garage
environment where there will probably be a few unexpected
encounters with the garage floor. The meter also includes a
reverse polarity indicator to warn of incorrect connection but
this could also be used to determine the polarity of an
unknown voltage source.

PROJECT

The circuit is constructed on a double-sided PCB meas-
uring 40 x 65mm, using a combination of surface mount and
conventional components. The prototype PCB was created
by drawing the foil pattern using an etch resist pen, which
gives perfectly good results provided that the copper is clean
and that you are careful when drawing the PCB pattern.

Begin assembly by first fitting the through PCB links
(five in all) which carry connections from one side of the PCB
to the other. Commercially produced PCBs have through
plated holes to make the through PCB connections, a process
which involves electroplating copper around the sides of the
holes, but this is not possible with home made PCBs. The

20
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links can be made from thin wire or the clippings from
resistor legs. I find it is easier to fit the SMD ICs first, while
there is still plenty of room to manoeuvre the soldering iron
around them.

Use a small soldering iron bit and thin (24 swg) solder.
Take care to fit the ICs accurately over the PCB pads and
make sure they are the correct way round. Pin 1 is identified
by the side with the chamfered edge (see Figure 2). Then fit
the remaining SMD components taking care to fit D1 the
correct way round.

PIN 1

HHHE

P

CHAMFERED EDGE

Fig. 2 IC Identification

large pieces of copper track from the PCB. It is far safer to use
a variable DC power supply. Begin by testing the reverse
polarity indicator.

Connect the variable supply to TP1 and TP2, positive to
TP2. Slowly increase the input voltage towards 12V, moni-
toring the current if you wish and, if all is well, LED1 should
light. If nothing happens check the polarity of LED1 and D1
- if these are correct then check the voltages across LED1 and
R1.

Next, reverse the input connections to TP1 and TP2 so
that TP1 is positive and again increase the supply voltage
towards 12V while monitoring the current. The current
consumption should be no more than 30mA and, if it is much
higher, check for reversed components and short circuits. If
all is well you should see the green LEDs lighting in sequence
as the input voltage increases.

The tester is calibrated using PR1. Set the input voltage
to exactly 12V and adjust PR1 to the point where LED 4 just
extinguishes and LEDS illuminates. Vary the input voltage
between 10V and 14.5V to check the operation of all the

HOW IT WORKS

Power for the circuit is taken from the battery under test through
TP1 and TP2. First let us assume that TP1 is connected to the negative
battery terminal (reverse polarity). Under these conditions diode D1 is
reverse biased and blocks the input voltage. However, LED1 is forward
biased and lights to indicate reversed connections.

When TP1 is connected to the positive battery terminal LED1 is
reverse biased and does not light. D1 is forward biased and allows
current to flow to the rest of the circuit. The 5V regulator, IC1 and
C1-3 provide a smoothed supply to the operational ampiifiers, 1C:2-5.
This is needed to prevent the circuit from giving erratic results due to
voltage spikes caused by ignition noise, but the regulated supply also
serves as a constant voltage reference for the non-inverting inputs to
the voltage comparators. The values of C1-3 are not critical, so other
values may be substituted without affecting the performance.

The operational amplifiers are used as voltage comparators in this
circuit. The non-inverting inputs of 1C2-5 are connected to various
points along a potential divider formed by P1 and R4-13 giving each

input a slightly higher reference voltage than the previous one. The
inverting inputs are all connected to the junction of R2 and R3. These
two resistors form a potential divider across the input voltage, allowing
about one quarter of the input voltage to go to the comparators. When
the inverting input of a comparator is at a higher voltage than the non-
inverting input, the output will go low and when the inverting input is at
a lower voltage, the output will go high.

When the circuit is connected to a battery, the comparators which
are referenced to a lower voltage than the battery voltage will give low
outputs and the remaining comparators will give high outputs. This
means that only one LED will be connected between two comparators
which have different voltages at their outputs and this LED will
illuminate.

One point to note is that R21 in series with LED9 s a higher value
than resistors R14-20. This is because LEDS is powered from the 5V
line and the other LEDs are powered from the outputs of the compara-
tors which only give about 3.5V

Fit veropins for TP1 and TP2. Push the pins through from
the top side of the PCB so that they protrude on the underside
of the PCB. Solder the pins on both sides of the PCB.

The LEDs should be fitted so that they are the right height,
above the PCB, to fit closely behind the clear plastic top of
the box - use one of the spacers as a guide. Take care to get
all the LEDs upright and at the same height, as this has an
effect on the overall appearance and quality of the final
product.

The remaining components can now be fitted. Note that
some components will need to be soldered on top and bottom
of the PCB as they connect to tracks on both sides of the PCB.
The large electrolytic capacitor, C1, is laid flat to the PCB
(Figure 3). The PCB is designed to take two different sizes
of pot, so there shouldn’t be any difficulty in finding a
suitable component for PR1. Finally, inspect your work to
check for solder bridges, dry joints, and reversed compo-
nents.

Testing

It’s not advisable to connect the tester across a car battery
for the first time and simply hope that it works. Any short
circuits will quickly be removed by the battery, along with

Lyaroad

-¢- & 3mm HOLE

X THROUGH PCB CONECTION

Fig. 3 Component overlay
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PCB

BOX

Fig. 4 Box Construction

LEDs. Each LED spans an input voltage range of 0.5V. At
voltages below 10V, no LEDs are lit. If nothing happens
when 12V is applied to the circuit, first check the voltage at
the input and output

of the 5V regulator,
ICI. If this is OK,
check thateachIC is
receiving the 5V
supply, then check
the reference input
toeach voltage com-
parator on resistors
RS to R12. Each
voltage should be
slightly higher than
the previous one.
Next,check the other

input to each com-
parator by measuring the voltage at the junction of R2 and R3.
This voltage should be about one quarter of the input voltage.
If all this is correct, check the polarity of the LEDs.

If only some LEDs light up, check the polarity of the LEDs
which don’t light and then check the comparator inputs as
described above. This fault occurred on the prototype and
was traced to a short circuit between pins 1 and 2 of IC3,
caused by a solder bridge, which in turn caused the reference
voltage to be varied when the output of IC3a changed state.

Box Construction

The circuit can be housed in any suitably sized metal or
plastic box which can either be bought or made from a flat
sheet of metal (see Figure 4). The top of the box is made from
a piece of clear plastic, either acrylic (Perspex) or
polycarbonate. The inside surface is painted black except for
the area above the LEDs. This is done by covering the plastic
with masking tape and accurately cutting out the appropriate
pieces with a sharp knife. The lettering can either be typed
or applied with rub-down transfers and is fitted to the inside
surface of the box top.

The test leads are made from a short length of twin
stranded cable (Maplin zip wire) with crocodile clips fitted
to the ends. Fit the leads through the hole in the side of the
box and solder them to TP1 and TP2, red lead to TPI.

Further Ideas

The circuit could also be adapted to work on 12V and 24V
batteries by fitting a switch to connect another resistor
(approx. 5k1) in parallel with R3, to halve the input voltage
to the comparators so that it can be used with a 24V input.

PARTS LIST
RESISTORS

R1,13 k2 SMD
R 22k SMD
R3 75 SMD
R4 20 SMD
R5-12,1420 100R SMD
R21 270R SMD
P1 220R
CAPACITORS

C1 68u/16V

C2 1uSMD

C3 10n SMD
SEMICONDUCTORS

D1 1N4148 SMD
LED! 4 x2mm Red LED

LED2-9 4 x 2mm Green LED

IC1 78LOSAWC

iC2-5  LM358 SMD

Note: LM358 may aiso be supplied as LM258 in SMD package.

MISCELLANEOUS

Crocodile clips + red and black insulating boots
Twin, stranded core cable, approx. 1 metre.

Box 65 x 40 x 20mm (minimum intemal dimensions)
Clear plastic sheet {cut to suit box top)

M3 threaded spacers (cut to stit box)

M3 x 6 countersunk screws

M3 x 6 panel head screws

M3 spring washers

Remember to upgrade C1 to a 35V capacitor. I am sure that
with a bit of head scratching it is possible to come up with
many more applications for this type of circuit where a simple
voltmeter is needed.

Safety

One final point to bear in mind when working with car
engines. Ensure that the leads of the tester and any parts of
yourself or your clothing do not become entangled with the
moving parts of the engine.
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Reader Offer
Helping Hands

How many times do you
wish you had a third hand
to hold components
together whilst soldering
the joints? HELPING
HANDS, with gripper
support and magnifying
glass can help you
perform this task with
ease.

Whether it is on the work-bench or out on site, this handy little
jig can help you through the awkward moments in soldering.

Credit Card orders 0442 66551 (24HRS)
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| enclose my cheque/P.O.for£.............
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Please allow 28 days for delivery U.K. only. Overseas upon
request. ASP Reader Offers, Argus House, Boundary Way,
Hemel Hempstead, Herts. HP2 7ST

Please note the above information may be used for marketing purposes.
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% AMPLIFIER MODULES

* PRE-AMPLIFIERS

* 100V LINE TRANSFORMERS
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* LIGHTING TRANSFORMERS

Write, phone or fax
for data and prices

Jaytee Electronic Services

143 Reculver Road, Beltinge, Herne Bay, Kent CT6 6PL
Telephone: (0227) 375254. Fax: (0227) 365104

*himedes
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Spectacular features on all aspects of the

Archimedes from printers to programming,
games to graphics

PLUS, A FANTASTIC FREE DISC
with every issue!

SUBSCRIPTION
& BACK ISSUES

HOTLINE
0737 768611

Order your copy from a
newsagent now or
subscribe and we'll

deliver every issue FREE!" * UK only

THE DEFINITIVE ‘OFF-AIR’
FREQUENCY STANDARD

Only

£195 + var

carriage extra

#* Provides 10MHz, SMHz & 1MHz Qutput frequencies -
# Use it for calibrating equipment that refies on quartz crystals. TCXOs VCXOs, oven 10MHz, SMHz, IMHz
crystals Short term stability -

rystals.
* Phase locks to DROITWICH {rubidium controlled and Iraceable to NPL)
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10 OP - French eq to NPL)
* British designed and British manufactured
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HP. 5315A 1GHz F/CTR, OPTS 1,243 £75  MARCONI TF2331 DISTN FACTOR METER £175

FLUKE 8050A DIGITAL MULTIMETER £179  MARCONI TF2300 FM/AM MODULATION METER  £195
FISONS FI-MONITORS, LIQUID LEVEL DETN £85  NASCOM/GEMINI CARDS, VARIOUS POA
TELEQUIPMENT S61 SINGLE TRACE 5MHz SCOPE 95 MARCONI 365B MORSE KEY BRAND NEW £75
PHILIPS PMg456 FM STEREQ GENERATOR £149  McKENZIE 7 DAY TEMPHUMIDITY RCRDR £95
MARCONI TF23333 M/F OSC/LEVEL METER £95 19" RACK CASE 20U x 31° DEEP %
HP. 84054 VECTOR V/METER 1GHz £595  FEEDBACK SS0603 1MHz SINE/SQ OSC. £125
PHILIPS PM3226 15MHz DUAL TRACE £195  AVERY 918981 SCALES £125
LEADER LB0522 20MHz DUAL TRCE £205  KAYE DEE, PNEUMO UV EXP UNIT 330x260mm 0175
TELEQUIPMENT D61A 10MHz DUAL TRACE £143  BARCOCDCT5451 20" M/SYNC RGB I/Ps £495
SE LABS SM111 18MHz DUAL TRACE £120  CONRAC 20" RGB HI-RES LONG PERS, WSYNC ~ £485
TEK 465B 100MHZ DUAL TRACE DEL T/8 475 HITACHI 2 CM20734/301 RGB CAD/DTP ETC 39
HP 1740A 100MHZ DUAL TRACE DEL T/8 £450  BOONTON 9280 R.F. MILLIVOLTMETER £295
HAMEG HZ65 COMPONENT TESTER £29  FARNELL E350 0-350v 100mA, 2x 6.3V £4910 £69
TEKTRONIX 520 521A PAL V/SCOPES From£475  FARNELL FG1 FUNC GEN 2-22MHZ £129
TELEQUIPMENT D67A 25MHZ, 2T, DEL T/8 £215  COMMUNICATIONS RECEIVERS, VARIOUS POA
H.P 1700A 35MHZ DUAL TRACE £243  PERISCOPES MILITARY No. 43 Mk3 £19
SCOPEX 4D25 25MHZ DUAL TRACE £169  LCR MARCONI TF13130.25% 195
BECKMAN 9020 20MHZ DUAL TRACE £243  LCR MARCONI TF388A BRIDGE £59
HITACHI VC 6015 10MHZ DIGITAL STORAGE £345  LCRCOMPONENT COMPARATOR AVOCZ4ST/S  £%5
H.P. 1340A X-Y DISPLAYS £143  WAYNE KERR B321 LOW IND, BRIDGE £
TEK 545/585 SERIES PLUG-INS From£10  LEVELL TMEB MICRO V-METER 450MHZ £95
WANDEL/GOLTERMANN SPM-2 LEVEL METER £163  LEVELL TM3B MICRO V-METER 3MHZ 85
WANDEL/GOLTERMANN SPM-3 LEVEL METER £183  OERTLING V20 SINGLE PAN BALANCES 200GM 9%
WANDEL/GOL TERMANN PS-3 SIGNAL GEN £169  ANALYTICAL BALANCES WITH WEIGHTS 250GM  £68
MARCON{ TF2304 AWFMMOD METERPRTBLE  £243  VACUUM PUMPS TYP 100 MBAR (28L/MIN} 195

TOPAZ 91007-117.5KVA 120/240-120/240 1S0L
KINGSHILL NS1540 15V 40A PSU's CASED, ASNEW  £195

XFORMERS SEC 30-0-30V 204, UNIV PRIS, C-Core  £20
CONSTANT VOLTAGE TRANSF'S 150VA-2KVA POA

HALCYON ELECTRONICS [==

bnd

423, KINGSTON ROAD, WIMBLEDON CHASE, LONDON SW20 8JR
SHOP HOURS 9-5.30 MON-SAT. TEL 081-542 6383. FAX 081-542 0340

ETI JULY 1993

23



RECEIVE
AMPLIFIER

EARPIECE < -
- \
HANDSET
- = © TELEPHONE
> o LINE
270 4 WIRE
CONVERTER
OR
\ HYBRID
MOUTHPIECE

-

TRANSMIT
AMPLIFIER

Fig. 1 Block diagram of simple telephone (only speech path shown)

Look No Hands!

How a hands-free
telephone works,
by Andy Burnham

he hands-free telephone, also known as the
loudspeaking telephone, has really taken off over
the last decade and is now a part of an increasing
percentage of ‘feature phones’ found in the high
street stores.

This is partly due to the extra competition in the telephone
marketplace, but is really a result of the development of low-
cost hands-free telephone ICs. Hands-free circuits are also
widely used in car telephones, following the legislation
banning the use of handsets by the driver whilst moving.

Surprisingly, the hands-free telephone has existed, in the
R+D labs, vaults and managers’ offices of the Post Office
since the thirties, originally consisting of three boxes and lots

of valves. Through the sixties, designs progressed and the
telephones found uses in places as diverse as operating
theatres and prisons.

Down to basics

So what is a hands-free telephone and how does it work?
As the name suggests it is a device which allows its user to
conduct a telephone conversation without holding a conven-
tional handset. A small speaker and microphone are built into
the main body of the telephone and the conversation is
carried out through these.

At first glance it might seem that the designer of a hands-
free telephone could simply glue an ear-piece and mouth-
piece, along with the other circuits from a standard telephone
into a box to make a simple device, but perhaps the best way
to describe the evolution of the modern hands-free telephone
is to show why this will not work.

RECEIVE

LOUDSPEAKER AMPLIFIER

GAIN
Gr

AIR PATH LOSS La

SIDETONE LOSS Lh

——f
TELEPHONE
. e

Fig. 2 Block diagram of simple hands-free telephone
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A telephone ear-piece is driven by a relatively small audio
signal and, indeed, older telephones do not have any active
amplification in them at all, being driven directly by the
audio on the line. In order to hear a speaker you need a much
greater volume than is needed to drive a handset ear-piece,
so a power amplifier of some sort is required. Also, as the
user is speaking a few feet from the microphone, rather than

is to reduce the gain somewhere around the loop so that the
overall loop-gain is less than one and feedback will be unable
to build up.

The easiest way to do this is to either turn down the
speaker volume, or make the microphone less sensitive, until
the howl dies away, but you will either not be able to hear the
person at the other end, or they will not be able to hear you!

RECEIVE
LOUDSPEAKER AMPLIFIER
-
LISTEN
=== SARAK ————2° TELEPHONE
: _«—»o LINE
MICROPHONE
l ) 2> -
TRANSMIT
AMPLIFIER
Fig. 3 Hands-free telephone with switchable attenuation
a few inches as with a handset mouthpiece, so the
microphone and amplifier need a much greater
SPEECH

sensitivity.

Two wires meet four wires

In its most basic form, a telephone line con-
sists of just two wires, down which all the
information must be carried. The problem with a
two wire line is that the speech from the distant
end has your own speech superimposed on it, as
both signals have to be carried on the same pair

SIGNAL t 2||1

Fig. 4 A simple peak detector

300R

Vcap

of wires. We want to separate them out (to four

wires) so that we can connect our handset and the circuit to
do this is known as a two to four wire converter, or hybrid.
Cancelling the local speech from the distant signal is an old
telecommunications chestnut and can be tackled with vary-
ing degrees of success (and complexity) with components
ranging from transformers, or op-amps, to adaptive filters
and Digital Signal Processor chips. Assuming our telephone
will use one of the simpler (and cheaper) methods we can
only expect limited success.

What we get from the output of the 2-4 wire converter still
has an appreciable amount of local speech, which is why you
hear yourself when you speak or blow into a telephone
handset and is known as sidetone. When using a telephone
handset this sidetone is useful, as it gives an indication to the
user that the handset works.

Banshee howls

In our hands-free telephone there is an acoustic path for
the sound from the speaker to the microphone, both inside
and outside the case. Couple this acoustic path with the
increased transmit and receive gains, as well as the leak of
sidetone from the transmit to receive path (Figure 2) and the
result will undoubtedly be a deafening screech of feedback.
The only way to get rid of this and make the telephone usable

Add a switch

So, imagine having a switch marked ‘Talk’ and ‘Listen’
(Figure 3). In the ‘Talk’ position the speaker volume is low
and the microphone sensitivity high, so that you can talk to
the caller and in the ‘Listen’ position the speaker volume is
high and the microphone sensitivity low, so you can hear the
other person. All you have to do now is switch the switch to
*Talk’ when you want to speak and to ‘Listen” when you want
to hear the other person. Of course this is very tedious so what
we need is some clever electronics to do the switching for us
and this is exactly what you can now buy on a chip, in the form
of the hands-free telephone IC.

What this does is switch in an attenuator into either the
transmit or receive path of the telephone. The attenuator for
each cuts the level by the same value and around 50dB is
found to work best in practice.

You now need a way of deciding which way to set the
switch. The obvious way is to switch so that whichever
person is speaking can be heard and to do this you need two
peak-detector circuits to ‘listen’ to the volume level coming
from the near and far ends of the line.

A simple peak detector circuit (Figure 4) consists of a
diode feeding into a capacitor via a resistor. When amplified
speech is fed into the diode, it conducts for positive going
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peaks of the speech and these flow via the resistor into the
capacitor. The capacitor is charged up quickly via the 300R
resistor and thus responds almost immediately to a burst of
speech (Figure 5), giving an increase in voltage. (The time
constant of 300R and 470n is R x C = 0.14ms)

When the speech level drops, the capacitor starts to
discharge through the IMR resistor and ramps slowly back
down to zero as discharging capacitors do. (Time constant of
1Mohm and 470n capacitor is about half a second.)

So, with two of these circuits we can examine the voltages
on the storage capacitors (with a comparator), decide which
end is speaking and switch appropriately.

The Switching Waveforms

Figures 5a-e show the various waveforms that control the
switching of a simple hands-free telephone.

What happens if both people speak at the same time?
Well, the comparator will decide between the relative vol-
umes at each end, so the line will go to whoever shouts
loudest!

Problems with this simple circuit start when you consider
what will happen when neither person speaks. The compara-
tor will still choose whichever end of the line is loudest and
the result can be random switching between transmit and
receive, due to noise at each end. This is known as hunting
and is highly annoying to listen to.

The first refinement to be added to hands-free circuits is
the addition of a third position for the switch, known as ‘Idle’,
which is selected when neither person is detected as speak-
ing.

This switches both the transmit and receive attenuators to
half (about 25dB), so that the circuit is stable and still does
not howl. As soon as either person speaks, the circuit
switches to transmit or receive appropriately (the waveform
that is generated and fed to the attenuators is shown in Figure
5f, the speech signals are again in Figure 5a and 5b).

Switching Problems

Look closely at the speech waveforms in Figure 5a-d and
where the IC decides to switch from Receive to Transmit,
Figure Se-g, and you can see a problem which is common to
all hands-free telephone circuits.

If the caller at the far end has been talking and stops and
the user (near end) immediately starts to talk, the first
syllable or even the first whole word can be lost if the peak
detector capacitor is too large. On the diagram the first word
spoken by the user is lost and is not sent down the line to the
far end, as the hands-free IC is still in the receive mode.

The voltages on the peak detector capacitors only start to
discharge when speech stops. If the voltage falls too slowly
and the caller is speaking quietly, then the comparator will
not switch immediately because the voltage on the receive
level capacitor is still higher.

The obvious solution is to reduce the values of the speech
level capacitors, so that they discharge more quickly at the
end of a word. If, however, the designer reduces the capacitor
value too much the voltage will drop in between words in the
middle of a sentence and the circuit can start to switch back
and forth spuriously while one end is still speaking. This
causes the speech to be broken up as in the old joke where the
stand-up comic pretends that his microphone is working
intermi..ant..y!

Figure 5c shows how the voltage on the peak detector

capacitor drops in between words. The choice of value for
these capacitors is therefore necessarily a compromise be-
tween fast switching between near and far end when the other
person starts talking, coupled with more chance of spurious
switching; or a slower response time with less spurious
switching.

When the hands-free circuit decides to switch from one
state to another, the most basic design will click, caused by
the instantaneous switching action.

Another refinement, shown in Figure 5g, is to make the
transition between transmit, receive and idle a smooth ramp
to get rid of the click and make the switching less noticeable.
This involves replacing the switches in the hands-free tel-
ephone IC with voltage controlled attenuators, increasing the
complexity and cost of the chip. This feature is found on the
latest generation of hands-free ICs.

Noise Memory

Hands-free telephones do not work reliably when either
the user or the caller is in a noisy environment. Looking at
Figure 5, you cannot tell whether the bursts of signal are
speech or noise and neither can a rather less intelligent set of
comparators.

The presence of continuous background noise can make
the IC think that one end is permanently speaking and the
circuit will be forced into one state, preventing you or the
caller from breaking through and being heard.

The worst possible case, for example, happens when two
people in the same building are both having a conversation
on their hands-free telephones and Concorde flies overhead.
The noise will force both hands-free circuits into transmit
mode and neither person will be able to hear the other.

In an attempt to improve operation in a noisy environ-
ment, the more sophisticated hands-free ICs use a circuit
called a noise memory. This works in a similar way to the
speech peak detector, but in reverse (Figure 7). A continuous
signal fed into it will slowly increase the charge stored in a
capacitor and the voltage will rise, but as soon as the signal
disappears, the capacitor is immediately discharged.

Even the fastest speaker has to pause for breath some-
times and these gaps reset the capacitor voltage, so that on
average the voltage stays near zero. Continuous noise will
charge the capacitor right up and this voltage increase adjusts
the switching threshold of the comparator, preventing the
circuit locking into one state. Some ICs have a noise memory
on just the transmit path from the microphone and others
have one on the receive path as well.

A further refinement just beginning to appear on the latest
hands-free ICs, is the signal compressor (or AGC) on both the
transmit and receive paths. This smooths out the level of the
speech from each end, ensuring that both are at approxi-
mately the same level for good switching from one speaker
to the other. When compressors are used, a noise memory
circuit is essential for both transmit and receive paths, as the
unfortunate side-effect of compressors is that they bring up
the level in between bursts of speech, thus increasing the
background noise fed to the peak detectors.

Practical Circuits

One of the best hands-free ICs currently available is the
TDA7540 from SGS-Thomson. This has all the features
described above and switches very cleanly, even if the users
are talking at different levels (thanks to the compressors) or
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in a fairly noisy environment (thanks to the noise memories),
but even this chip cannot cope with Hoovering or Concorde!

Other commonly used ICs are the MC34018P (RS 655-
098) and MC34118P (RS 655-105), which are available
from the RS catalogue. A circuit using the TDA7540 is
shown in Figure 6.

Circuit Description

The components that do most of the important work
outside the IC are the Rs and Cs that set the time constants.
The combination of values chosen is very subjective, so do
not be afraid to tweak the values given here up or down a little
- it’s the best way to find out how all the timing components
affect the operation of the circuit.

The fastest time constants are the peak detectors that
sense the speech level on the Transmit and Receive channels
to control the voice switching. These are controlled by the
values of R3 and C3 (Transmit) and R7/C10 (Receive);
giving a time constant of 470n x 100k=47ms. Slow acting
time constants control the noise memory circuits. These are
R2 and C2 (Transmit) and R8/C11 (Receive). The time
constant here is theoretically 70u x 820k=385s, although
resistances inside the chip act to discharge C2 and C11 rather
faster.

Two more time constants are set by capacitors C6 and C7,
which are paired with on-chip resistors. These control the
fast attack/slow decay times of the compressors and are
optimised to respond quickly to changes in speech level so
that the speaker’s voice is not lost when he or she moves away

FLEXIBLE MOUNT
EG. RUBBER BAND

ELECTRET MICROPHONE
CAPSULE

Fig. 7 Microphone mount

from the microphone. The disadvantage of making the com-
pressors operate fiercely like this is that the background
noise is increased in between bursts of speech, but this is
usually not heard, since by the time the background noise has

TRANSMIT

! I
ov L !
620R 1 RLY1 R
1 , L1 1mH 2R 1W
—"o — Y . —
RECEIVE c2 L
6.8u 1 61
T4 100V ! !
! 1
c3 1 i G1
33n ]
1 e
! 1 D2 LINE EARTH
1 | 3
! 1
! 1
NOTE: !
Q1 BFY50 == =
Q2 BC548
ic1 MC1458
D1,02  V250LA4 (FARNELL)
D3 15V ZENER
D4 1N4148
T ETAL P1200 (FARNELL 149-152)
BR1 wO2M BR1
G1 GAS DISCHARGE TUBE 11A (FARNELL 147-920)
RLY1  G6A-B5 (12V FARNELL 176-316)

Fig. 8 Practical telephone line interface with full surge protection
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increased significantly the IC will have switched into Idle
mode, attenuating the channel.

The final time constant is made up of R1 and C1, which
controls the speed that the attenuators cross-fade from Trans-
mit to Receive and vice-versa. This time constant is set to
470n x 680k=0.32s.

R9 and R10 control the hysteresis between Transmit and
Receive modes, 1M gives plenty of hysteresis so that once the
circuit has switched mode it won't jump back without a good
reason (i.e. lots more volume on the attenuated channel).

RV2 controls the amount that the attenuated channel is
dipped and is adjusted to give the minimum necessary to
prevent howling. The less attenuation used the less obvious
the switching is, but very good acoustic isolation is needed to
be able to decrease the attenuation by much.

RV3 is to allow the user to control the volume of the
loudspeaker. RV4 setsthe level that audio from the line is fed
into the receive compressor. This input is at mic level, so no
more than about 10mV should normally be fed into it,
otherwise the compressor will spend most of its time at
minimum gain and will not be able to reduce the gain any
further. RV5 is a preset that sets the maximum volume, as
having the loudspeaker too loud will prevent the hands-free
circuit from working.

The IC is designed to run from a single 6V rail, so it needs
to generate its own middle rail at 3V, to act as a ground
reference for the internal op-amps. This rail is smoothed by
Cl2.

All the audio signals are referenced to the middle rail so
AC coupling is needed to interface to audio that may have
other DC offsets on it. C4, C5, C8, C9, C13 and Cl14 all
provide this AC coupling. RS provides power to the electret
microphone, which is one with only two connections. Larger
electret microphones sometimes provide a separate connec-
tion for the supply voltage but this is not really an advantage.
U2 is a TBA 820M, although any low power audio amplifier
can be used.

Acoustic Design

The better isolated the microphone is from the loud-
speaker, the higher the volume can be. The microphone
should be placed as far away as possible from the loud-
speaker and the microphone capsule should be snugly fitted
to a panel, either using a rubber mount, or by surrounding it
with foam.

It is best to fit the microphone near the front of the case,
to pick up the speech from the user - normally the microphone
is fitted to the top surface of the case, although the front edge
is an alternative. It can even be placed underneath the case,
to protect it from some of the more brutal Electrostatic
Discharge (ESD) approvals tests that some European coun-
tries subject their telephones to!

The microphone should be fitted to the panel with a
rubber gasket around it to prevent vibrations being transmit-
ted through the body of the case to the microphone.

The size of the loudspeaker can be anything from 20mm
to around 60mm, depending on the sort of sound quality and
volume required. Using large loudspeakers causes extra
problems because of the extra bass frequencies they produce,
as these low frequencies are the hardest to isolate from the
microphone. This is one reason to keep the loudspeaker fairly
small.

In commercial hands-free telephones, the other reason is

that the power required to drive larger loudspeakers (typi-
cally 1 to 3W) will be vastly more than that taken by rest of
the telephone and will mean that the telephone needs a
separate 6V supply, rather than being powered off the
telephone line. Line powering limits the power for the
loudspeaker to arpynd 50mW - not very loud by any stretch
of the imagination!

Acoustic problems

When the loudspeaker is set too loud, the microphone
picks up too much of the sound from the far end of the line.
The result of this is that a burst of speech coming in from the
far end will switch the IC to receive (as it should) so that the
speech can be heard. However, this speech is almost imme-
diately picked up in the microphone and the poor thing cannot
tell the difference between this sound and the local voice it
shouid be listening for. The result is that the level on the
microphone makes the IC switch back into Transmit, silenc-
ing the loudspeaker and only tiny chunks of the beginnings
of words are heard from the far end.

As you can see, when the hands-free telephone case
allows the microphone to pick up too much vibration from the
speaker, the volume of the speaker must be lower than it
could be with good acoustic isolation.

Power supply

Commercial hands-free telephones tend to be powered
from the telephone line, but this severely limits the perform-
ance, particularly the output power of the loudspeaker. An
experimental hands-free telephone built around the circuit
shown should have its own DC supply of 6V, preferably a
boxed supply from something like an answering machine or
modem that has BABT approval.

Line Interface

Most hands-free ICs, including the TDA 7540 have four-
wire interfaces, that is, separate inputs and outputs. In order
to connect these to a telephone line, a 2-4 wire converter or
hybrid is needed, along with circuits to isolate and protect the
hands-free telephone from possible surges on the line.

Remember that connecting home-made, non- BABT ap-
proved, devices to the telephone line can lead to prosecution.
Probably the best way to connect to the line is to use the
insides from a telephone with a broken case, or buy a cheap
and simple BABT approved one-piece telephone for around
ten pounds. Disconnect the ear-piece and connect the wires
to the receive input of the hands-free circuit.

Similarly, you should connect the transmit output to
where the microphone connection was, with RV1 kept low
enough so as not to overload the telephone’s microphone
amplifier.

The entire hands-free telephone should be boxed so that
the user cannot touch any metal parts, to protect against
possible surges on the line.

Figure 8 shows the circuit of a well protected and isolated
telephone line interface. All of the important components on
the hot (non-isolated) side of the line have individually
passed the BS6301 safety test which means that they are safe
to design into circuits that connect to the public switched
telephone network. This means that the circuit itself should
pass the BS6301 safety approvals test, which is the next best
thing to having passed BABT approval.
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Reviewed by
Paul Stenning

he two packages reviewed here, from Seetrax, are

integrated, schematic PCB design CAD systems

for IBM PC compatible computers - Ranger 1 is the

low cost entry level package intended primarily for
home use, while Ranger 2 is a mid-level package for more
professional use. I have used these new systems to design the
PCB:s for a current project, so I’ve been able to give them a
thorough testing in the course of some serious work. The
main advantage of the packages over many other low cost
products is that they offer Schematic Capture - that is, the
connections made in the schematic (circuit diagram) are used
in the PCB design, ensuring correct connectivity.

Left:

Editor

Left:

Editor

Ranger2
Schematic

Bottom
Ranger 2

Component
Placement

Seetrax Ranger 1 &2

Packaging and Documentation

The packages each consist of a manual, a dongle and the
disks. Surprisingly there was no box or other presentation
packaging, the items were just supplied loose in a large
padded envelope. The information in the manuals is ex-
tremely comprehensive with a good tutorial section, as well
as a useful index. The manuals were dated 1991 and were
somewhat out of date, but a large Read Me file details the
changes.
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Menus and Graphical Editors

The software makes extensive use of screen menus,
which are text based and clear, although not particularly
elegant. A small irritation is the slightly inconsistent user
interface, with some screen selections made using the mouse
and others with the keyboard.

The schematic, library and artwork editors are all similar
graphical editors. Selections are made using menu boxes
along the left and bottom edges of the screen, leaving a large
editing area on the rest of the screen. In Ranger 1, menu items
are selected by merely pointing at them with the mouse,
although there is a set-up option to click on the menu boxes
if you prefer. In Ranger 2 the menu structure is improved and
feels more professional, while some of the commonly used

options have hot keys on the keyboard which speed opera-
tion. The Job Device Editor allows you to edit any component
used in the schematic and create new ones. The PCB package
for each device is also chosen at this stage.

A small inconvenience is that there is no means of
transferring devices directly from the main libraries into the
Job Device Editor, they must first be selected using the
Schematic Editor.

Schematic Entry

The supplied libraries are not as complete as
they might at first appear. While a full range of
TTL and CMOS logic ICs are supplied, there
were no comparators, voltage regulators or audio
amplifiers and the schematic symbols are drawn
inconsistently. The schematic can be spread over
up to 8 pages, each of which can be up to Al size.
Entering the schematic is straightforward - de-
vices are placed, rotated and positioned as neces-
sary and connected up. Editing is easier with
Ranger 2 as wires and components remain at-
tached to the pointer while you move the mouse.
Component values can be edited as required, and
the component references can be allocated auto-
matically or manually.

PCB Design

The first stage in PCB design is defining the board profile
(outling). With Ranger 1 this involves keying in the co-
ordinates of the corners and while this may be OK for simple
rectangular boards, anything more complex may have to be
sketched out on paper first. Ranger 2 offers a proper graphi-
cal editor which simplifies the job.

The next stage is component placement and the editor
will offer the parts used in the schematic, which can be
placed, moved and rotated as required. The connections
between them are shown as straight lines, and the shorter and
tidier the lines, the greater the chances of success when it
comes to routing. Again, this is easier with Ranger 2 as the
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parts move with the mouse pointer. With Ranger 2, gate and
pin swapping can be carried out at this stage, to further
optimise the connection lines.

Changes made are back annotated to the schematic,
which is an extremely useful and powerful feature, rarely
found on products in this price band.

Routing

Initially, all the tracks are shown going directly from point
to point. Manual routing involves adding and moving corners
as necessary. Sections of track can be moved from one layer
to another, with the required vias added or removed auto-
matically. This method of routing is fairly easy to use,
although there can sometimes be so many unrouted tracks on
the screen that it is difficult to see what you are doing.
Another problem is that you cannot see the component
outlines, although a way around this is to generate the silk
screen before routing.

The Ranger 1 package comes with only the manual
artwork editor, with an autorouter available for an extra £50.
Ranger 2 is supplied with a standard autorouter
which will run on any PC and a two layer rip up and
retry autorouter.

The optional Ranger 1 autorouter is very simi-
lar to the standard Ranger 2 version with the
exception of the copper fill facility for producing
ground planes. Overall it does a reasonable job and
is a good deal faster than some others I’ve used.

An autorouter will generally work double sided
and will place many vias underneath components.
This is fine if you have PTH boards professionally
made, but can be a problem if you make your own
double sided boards and use wire or track pins to
link the sides. The autorouter can be made to work
single sided but its completion rate will be fairly
low. This is true for all autorouters, not just the
Ranger ones, and should be considered if you are
planning to buy one.

The Ranger 2 rip up and retry autorouter does a much
better job than the standard router, particularly on more
complex boards. The router will remove tracks which are in
the way of the current route and re-route them afterwards,
while there are also optimisation stages which tidy existing
routes and remove any clearance violations. The net result is
a much higher completion rate - indeed the router will
continue until it achieves 100% routing or until you stop it.

Checking and Plotting

Once the board is routed, it can be checked for correct
connectivity and clearances. This is performed automatically
and you have the option to specify the clearances required. It
will also highlight any track which is not at 0, 90 or 45
degrees.

The PCB artwork and schematic diagrams can be plotted
on a suitable plotter or printer - a good range of common
devices is supported although there is a minor bug in the
printing routine whereby an offset of 0.0lin has to be
specified otherwise the edge of the plot is lost. The artwork,
silk screen and solder resist layers can be output to a Gerber
Photoplotter, but the apertures for the photoplotter have to be
set up manually and the whole process is not particularly
well described in the manuals. NC drilling files can also be
produced.

Conclusion

Priced at £100, Ranger 1 is very good value for money. As
far as  know it is the only product in this price bracket to offer
features like schematic capture and design rule checking. It
is not the prettiest software around, its user interface takes
some getting used to and it’s sometimes rather slow, but it
gets the job done. If you can live with the niggles mentioned
in this review and you’re prepared to work at it, then it’s
probably the best you’ll get for the money.

Ranger 2 is a considerably more advanced product, it is
much faster and the graphical editors are greatly improved.
The rip up and retry autorouter is a very useful and powerful
feature if you produce boards that need it and have the
hardware to run it. Ranger 2 performs a good deal better than
a more expensive product (no names) I have used previously
and I will be continuing to use my copy!

However, at £600 some of the problems mentioned
previously may be more significant - in particular it could do
with an up to date manual and better libraries to fully justify
the cost.

Free telephone support is available for both packages and
I have used this a few times and received a friendly, helpful
and knowledgeable response.

Ordering Information
Ranger 1 - £100
Ranger 1 Autorouter - £50

Ranger 2 - £600

Ranger 2 Utilities (6 layer rip up autorouter,
Gerber Import & DXF Import/Export) - £350
All prices exclude VAT and delivery.

The minimum system requirements for both packages are
an IBM PC XT (or 100% compatible) with a 10MB Hard
Disk, EGA graphics, 640K base RAM, mouse, one parallel
printer port for the dongle and one serial port for the mouse
or digitiser. The Ranger 2 rip up autorouter requires a 386SX
or better processor and 4MB of RAM. Demonstration packs
for both products are available, which contain full versions
of the software, but with artwork saving and plotting disabled
(Ranger 1) or limited capacity (Ranger 2).

For more information contact:- Seetrax CAE, Hinton
Daubnay House, Broadway Lane, Lovedean, Hampshire,
PO8 0SG.

Tel: 0705 591037, Fax: 0705 599036.
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ircuits

. Pease

Reviewed by Andrew Armstrong

his book, aimed specifically at analogue designers,
is for people who can already design a working
circuit configuration, but whose designs occa-
sionally have unexpected snags (whose don’t?).
It will also be invaluable for people whose job it is to sort
out production or testing problems on other people’s
designs.

It was a book I couldn’t put down. Although I have been
eamning my living designing analogue circuits for 18 years,
Bob Pease’s book had a lot to tell me. The writing style is
informal, without obscuring the technical points and the
author has projected his personality strongly. There is a
photograph of him throwing a computer from the top of the
car park, with the caption “As the dust settled, I knew that
computer would never lie to me again™!

Apart from the writing style, which makes learning
painless, the other unique virtue of this book is that it
contains a lot of information that most people just never hear
about. One such item which [ found particularly interesting
was the test that he carried out on diodes, all purporting to be
1N4148s. He found that some makes have a switch on
overshoot of 450mV at 7kHz and only 90mYV at480kHz. This
would seriously affect circuits such as precision rectifiers
and could present the designer with an apparently insoluble
problem. This type of effect is not documented in any data
sheets, noris it contained in SPICE component models (if you
go in for computer simulation).

Bob Pease does not like computer simulation. It can tell
you what you should have known anyway about the normal
functioning of a circuit and it can confirm some points which
would otherwise have needed big equations to check, but
after all the simulations, the real prototype does what it
pleases.

Y Robert

Ifyou design circuits
which depend on component char-
acteristics, this book will give you the dirt on
diodes, capacitors, resistors, inductors and many types

of linear ICs. It also covers circuit layout, test equipment and
the use thereof (and how to avoid it telling you porkies).

It is probably easier to define this excellent book by what
it does not cover. I quote: “Digital computers: To avoid
making unpleasant comments, I will simply say that I hope
somebody else writes a good book on troubleshooting these.
Software: No comment.”

The book doesn’t cover digital circuit troubleshooting as
such, but some items are very relevant. For example, some-
thing which very few people seem to realise, is that if you
decouple the power supply for each digital IC, the capacitors
and lengths of track can form resonant circuits. What do you
do about it? Read the book.

I cannot put it too strongly - if you do any serious analogue
design, you want this book.

Published by Butterworth-Heinemann. ISBN 07506 9184 0
Available from:  Reed Book Services Ltd

PO Box §

Rushden

NN10 9YX
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PROJECT

Switeh Channel
for Radio Control

Fig.1 Switch channel circuit
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The third and final part in
our radio control series by
A. Craig Talbot

ost radio control operations require a propor-

tional movement of some kind, so the majority of

the available equipment was designed to do just

that. Occasionally, however, you may only want
alight switched on and off and it was for that very reason that
this circuit was designed. I could not afford the space and cost
of a servo and a mechanical micro switch just to put a light
on.

The finished unit is postage stamp size and capable of
switching a bulb of any size that is suitable for a model
(300mA). At 12V and 300mA, this produces 3.6W, almost a
Search lamp on a mere model! The circuit uses the ZN409CE
IC and is much the same as the reversing part of a speed
controller, omitting all the parts not required for this func-
tion. In fact I think one could say its about as simple as an IC
circuit can get. With this Radio Control Switch you can
switch just about whatever you want. By taking the two
output wires to a relay you could switch high current and high
voltage, driving an efficient small motor such as those you
can get from an old cassette tape recorder, for instance. You
could reduce the speed with the old capstan pulley wheel and

drive a model radar scanning head for a boat. You can also
use it to drive sound making circuits and amplifiers to give
your model that different sound. On that note we had better
go on to the brief description and then construction, which is
just as simple.

The Circuit

Not a lot to be said here. The forward/reverse output of
IC1 (pin 4) is used to drive the small powerfet via R4, a 100k
pull-up resistor. RV 1 adjusts the centre stick position so that
as the stick passes through the centre of its travel the switch
channel will switch from on to off, or off to on, depending on
direction. Things like pulse expansion and deadspace adjust-
ment are not needed here, so apart from C2, RV], R] and R2
the timing components, C4, the power rail decoupler, C3, RF
decoupler and the back EMF protection diode, D1, that’s it!
Strictly speaking R3 could be replaced by a link, but it will
protect the powerfet gate if R 1 should go short circuit for any
reason, a solder bridge, for instance.

Construction

Take care when handling the MOS device FET]1, as this
component is sensitive to damage by static electricity. Do not
touch its leads. Before mounting any components on the
board, a link wire needs to be fitted. This link is clearly
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marked on the component layout, Figure 2. It is fitted under
IC1, which explains why it should be fitted first. A piece of
component lead wire (resistor or diode) is the best to use. I
will say again, be careful with the powerfet, no unnecessary
handling. Just fit all the components as in Figure 2. The input
lead (a servo lead) to match your radio control receiver is
fitted according to Figure 3, but this should be clear from the
drawing.

Fig.2 Componentoverlay

Now it gets interesting because you have to decide if you
want to drive a small bulb or other load from the receiver
supply or the drive supply, see Figure 3. If you wish to use the
receiver battery (this is the easiest option and is ideal for
testing), then connect a pair of twisted wires, one to the +ve
connection (on the right of the board, see Figure 2), the other
to the output connection. The other ends go to your bulb
which must be somewhere between 4 and 6V and less than
100mA. If a larger bulb, or a horn or in fact a small motor, is
to be driven then one wire should be taken from the output to
whatever load you are driving and the other side of your load
should go to the drive battery +ve connection. In this case the
Drive battery -ve will have to be connected to the COMM
(common) connection point on the lower left of the PCB.

That’s it! Now to test.

Testing

Whichever option you have decided on for the output, a
bulb from the receiver battery is the best to test with. First
plug the input lead into your receiver and switch on both
transmitter and receiver. You then have to adjust RV to set

the switch over point to the position that suits you on your
stick for the appropriate channel. When you can switch off
and on to your satisfaction a small blob of paint or nail varnish
can be applied to the pot.

An absolute doddle this Electronics, isn’t it? By the way,
if you decide to drive a small motor off this unit, use a servo
motor running a very light load. Only half an Amp of current
is allowed, that’s the absolute maximum. Any motor used
should have a couple of 10n ceramic capacitors fitted be-
tween each brush and the case of the motor. Worst case noise
will require an additional 100n capacitor fitted across the
motor and the motor leads fed through a couple of 1A RF
chokes. See Figure 4 and the Additional components in the
parts list.

PARTS LIST
RESISTORS

RT 1k

R &7

R3 100k

R& 1k

RV1,2 220k min vertical preset

CAPACITORS

C1 2u2/10V tant bead
C2,3  100n ceramic

C4 10u10V tant bead

SEMICONDUCTORS

IC1  ZN409CE or ZN4I9CE IC

FET1  VN1OLM POWERFET (handle with care)
D1 1N4148

MISCELLANEOUS

Servo lead see BUYLINES

Additional suppression components

For electrically noisy motors (see Figure 4)

10n low voltage Ceramic Disc Capacitors 2 off
100n low voltage Ceramic Disc Capacitors 1 off

L)If0dd

1 Amp RF Axial Chokes 2 off
BUYLINES

A servo lead of the type used on your servos
may be obtained from any good Model shop that
stocks Radio Control.

The PCB for this project is available from the
author at: ACTion, 140 Holme Court Avenue,
Biggleswade, Beds. SG18 8PB.

Price £1.45 + 50p Postage and handiing.

BULB OR OTHER LOAD
FROM RECEIVER BATTERY

=
BULB OR LOAD
FROM DRIVE BATTERY

DRIVE BATTERY +

Fig.3 External connections

DRIVE BATTERY =
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Fig.1 Circuit of Mind Trainer

PROJECT

by Peter Cartwright

his interesting device is designed to
induce changes of mood in it’s users.
In essence, it comprises an oscillator

circuit and a pair of flashing lights
that shine onto the subject’s closed eyes, with
their flash rate set to favour the emergence of
some mood. Its principal merit, relative to
biofeedback designs, lies in its ease of use and
the fact that the user won’t have to pay for the
experience by looking like the victim of an
electrocution experiment!

It has long been known that if electrodes
are placed against the skull, a pattern of cyclic
electrical activity will be observed and the
frequency of this will vary with mood. The

traditional biofeedback approach to creating a
mood electronically employs this fact but the more recently
developed approach described here works more directly.
Eyes are often said by neurologists to be outstations of the
brain, since the retina acts as a processor as well as a receptor.
Moreover, everyday experience convinces that the eyes are
the ‘window on the mind’ and given this, it isn’t altogether
surprising that a pulsing light tilts perception in strange
ways. It’s currently thought that moods and their associated
brain waves can be altered by a light flashing at the sympa-
thetic frequency and it is this that underlies the action of
photic devices.

Brain waves are conventionally divided into four main
categories - Beta, Alpha, Theta and Delta. Beta waves extend
from 25Hz to 14Hz and arise with the subject wide awake and
thinking. Alpha waves go from 14Hz to 7Hz and are

engendered when the mind is intellectually inactive but
nevertheless awake, sometimes called the meditative state.
Theta waves, 7THz to 4Hz, have been measured during
periods of creative thought and Delta waves, 4Hz to 2Hz
show up during sleep.

Not surprisingly, most interest is directed at alpha waves
and theta waves because the benefits of meditation are well
documented while most people would like to expand or
realise their imagination.

Design

For its portability and safety, a battery powered design
was chosen. Cases with compartments for PP3 batteries are
somewhat cheaper than other types and this dictated the
dimensions.
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The flashing lights are undiffused superbright LEDs.
They are wired in series, to provide similar brightnesses. The
current consumption of the LEDs is quite modest, and readily
supplied by a 555 IC, configured as an oscillator with an
approximately equal mark and space.

A very useful feature is the session timer, which gives,
with the selected value of components, a period of 20
minutes. At this point the flashing LEDs are switched off,
although, of course, the circuit will continue to draw current.
To keep the design compact, it was decided to combine the
power supply switch with the frequency control. The need for
calibration is obviated by four fixed frequencies, correspond-
ing to each of the brain wave categories. Selected clockwise
by the rotary switch, these are nominally set at 2.7Hz, 6Hz,
10Hz and 20Hz.

The Circuit

To be absolutely sure that the counter in the session timer
starts off at zero, the first operation on powering up will be
to automatically activate the reset function. The front end of
the circuit diagram consists of a pair of NAND gates with
Schmitt trigger inputs, connected as inverters. The input
of IC2a will initially be at OV after switch on and its
output will be high, as will be the input of IC2b.
The latter’s output is connected to the reset pin
of IC1, which is inactive low. As C3 charges, the
output of IC2a goes low which appears as a
downwards spike on IC2b. This in turn produces
the brief pulse that resets the counter.

The 4060B comprises an oscillator and binary
counter, wired as a long duration timer. R3 and
CS determine the oscillator frequency. This

‘/agi

Fig.2 Component Overlay

of course, can be increased or decreased by changing either
R3 or C5, but it should be noted that R3 is, as shown, close
to its maximum value. If you wish to extend the session to 40
minutes, say, rouhling the capacitance would be the pre-
ferred option.

The binary counter has 14 stages, the last stage having a
cycle period 16384 times that of the oscillator. To make it
work as a timer, the 14th stage (pin 3) is connected to the
oscillator section via a diode. Thus, as the
output goes high at the half cycle point,
the oscillator is inhibited. Simulta-
neously, the output of the third in-
verter goes low, as does the reset pin
of the 555 chip, to which it is
wired. Its oscillations stop
and the LEDs cease
flashing.

103£04d

Construction

The illustration shows swimming goggles supporting the
LEDs. Eye protectors or cheap sunglasses would doubtless
work too, although goggles can be adjusted for different eye
spacing. The holes for the LEDs should be situated over each
eye. The screened cable is threaded through a small hole in
the side of the surround, coming out in front of the Perspex.
Because the LEDs are wired in series, it’s best if the screen
of each wire is soldered together at the PCB. An alternative
which may be more convenient is to connect the cable via a
jack plug. The socket is a mono 3.5mm type, but with the type
shown a stereo plug can be used with benefit. The tag
attached to the central ring, which is free of contact, can be
used as an anchor point for the screened wires.

To avoid a cats cradle of wires, the PCB is designed to
accept the rotary switch directly, but before soldering, the
bulbous ends of the tags need to be snipped off.

In Use

The mind trainer should be treated with respect, which
means that you should avoid its use if you are prone to
epilepsy. It’s also a good idea to try it out with someone else
present in case of an adverse reaction. You should immedi-
ately cease using it if this happens.

The LEDs are designed to illuminate your closed eyes
only - the eyelids will diffuse the light. Lying down isn’t
recommended as you might fall asleep, so if you are seated
and comfortable, you can begin.
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No doubt individual reactions vary quite widely, but you
will probably notice that Beta and Alpha frequencies produce
psychedelic effects while Theta and Delta frequencies are
perceived as flashes of light. Although no objective experi-

ments were conducted, I can say that the lower frequencies
felt relaxing and my dreams were, for a while were more
colourful. I also have an interest in sculpture and after using
the mind trainer at the theta frequency, a particularly resist-
ant design knot was untied.

Whether you derive any long term benefit from it or not,
if you are interested in the subject of mood alteration, this
design allows an inexpensive way to explore it.

GOGGLE
332"
114"

OUTER RIM
PARTS LIST
RESISTORS all 1/4W SEMICONDUCTORS
R1 100k D1 1N4148
R2 10k D2,3 Red superbright LEDs
R3 220k IC1 40608
R4 470R IC2 40938
R5 4k7 IC3 NE555
R6 33k
R7 68k MISCELLANEOUS
R8 120k SW1 2 pole 6 way rotary (adjustable stop)
R9 270k PP3 Battery and connector

Case

CAPACITORS Goggles
C1  47u elect. radial Individually screened twin screened cable
C6,3 1u elect. 3.5 mm jack plug (stereo)
C2,4 10n ceramic 3.5 mm jack socket (mono) -
C5 470n polyester obtainable through Maplin Code FK02C.

JUST LOOK AT WHAT'S AVAILABLE FROM BONEX ...............

Balance Mixers

ttories
Button Cells, Ni-cads,
Battery Holders,
Battery Eliminators,
Ni-cad Chargers,
Boxes
ABS Plastlc, Die-cast,
Hand-Held Enclosures,
Bridge Rectifiers
Bulbs
Cables
Audlo, BBC, Camcorder,
Cassette/Calculator, Malns,
Computer, IBM PC/AT,
Serlal, Monitor Extenslon,
Parallel, Patch/Video Leads,
Scart Cables, Serial Printer,
Video/Audio Dubbing Kit,
Cable Tios

Capacitors
Ceramic Discs

Ceramic Feedthroughs,
Chip, Electrolytics,
Monolithics, Myiars,
Polycarbonates,
Polystyrenes, Polyesters,
Tantalum Beads,
Capacitors Varlable
Fllm Elelectrlc Trimmers,

Ceramic Trimmers,

CMOS Devices Drilis Kits and Modules Test Leads
Computer Accessorles  Bits and Burrs, LED.s, 3mmand 5mm  Test Probes
Adapiors 9W to 25W, Expo , Light Dep Resistors Jools

Data Switch Boxes, Pin Chucks, Louds ors Crimping, Cutters,
Gender Changers, Power Supplys, Microphone Inserts Files, Insertion,
RS232 - Patch Boxs, Null  Saws and Slitting Discs, Multimeters Reamers,

Modems, Plug In Testers, Fans Neon Indicators Screwdrivers,

Surge Protectors, Feet, Rubber Nuts and Bolts Strip Board, Trimtools,
Surge Protector Plugs, Ferrites Opto Switchs Torold Cores
Connectors ors Optoisolators Thyristors

Audio Adaptor/Plugs, FM Ceramics, Mechanical P.C.B.s Transformers, Mains
Banana Connectors, IF's, Ceramic Resonators, Copper Clad , Etch Resist  Iransistors

Binding Posts BNCs , Crystal, Hellcals, NTSC / Transfers, Photo Resist, Audlo Power,

Centronics, D, PAL, Pilot Tone, Quadrature

D High Density, Detector, Satellite TV, Video,
DC Power, DIL IC, Fuses
DINs , IDCs , Edge , F, Grommets
Jack2.5mm,3.5mm,6.3mm, Howes Kits
Mains , Microphones , Heatsinks
Molex , N-Type, Phono, nduc
PL288 , RF Adaptors, nduclor ded
Scart, TNC, Terminal nductors Surface Mount
Strips, TV, XLR, Induciors Variable
Crocodlle Clips ntra-red Source
ngstals Insulating Tape

solder Pumps |nt%raim0Ircum
Dlodes 7
Plastic IN4000 / IN5400, Eproms,
Toko Varicaps Linears,
Signal Diodes, Memory,
Zener, BZYs and BZXs, TTL,

Pins, Proto-type,
Polishing Mops
Potentiometers
Control Poﬁ,iﬁmm. 24mm,
Pre-sets,Horizontal/Vertical
Trimmer Pots,

Powar Supplles

esislors
Carbon Flim, Metal Oxide,
Wirewound,
Screening Cans
Seml's Mount Kits
Solder
8oldering lrons
Switches

ey, Microswitches,

Push, Rotary,Slide, Toggles,

Darlingtons, F.E.T.s
GaAsFETs,

Low Power RF,
Microwave,
MosFETSs,

Power RF,

Small Signal,
VMOS,

Trlacs

TTL

Video Modulators
Voltage Regulators
Wire

Enamelied Copper,
Tin Plated,

Sliver Plated,

Zero Insert Force
Sockets

W
o
<
m
X

Langley Business Park
Slough
Berkshlre SL3 6EP.
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CATALOGUE AVAILABLE

SPECIAL OFFER

SBL-1 BALANCE MIXERS £3.75

Telephone : 0753 549502 Fax: 0753 543812
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Save
5%

hadan ET.L. “\~D] RECT

subscription, '\/”E' "7"1' "
grab this ’\’S"‘ -~ a 4‘{“’\
gztali';ce to 4'{‘ | (Ji"\,

delivered by

our Direct

Delivery Service every month

for 1 year, save 15% and we'll pay the
postage anywhere in the U.K.!

‘First Timers’
Discounted Rates:

1 Yr Direct Delivery
Service Rates:

UK. £23.40 U.K. £19.85 (save over £3)
Europe £29.50 Europe & Eire £25 (save over £4)
Sterling O/S €31 Sterling O/S £26.35 (save over £4)
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Or use this coupon to extend/renew
your subscription and make sure
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C)(AUTONA LTD
SECURITY EQUIPMENT

DIRECT FROM THE MANUFACTURER

2000 SERIES
MICROPROCESSOR CONTROL UNITS
% EASY TO INSTALL * SIMPLE TO

us

g

® Auto alarm reset and .
reduction - |

® Alarm sounded memory ;

® |ntelligent exit delay.

® Built in loop checks.

|

E

These brand new control panels use state of the art
electronics to provide highly effective protection of the
home, office or factory when used with all sizes of
security systems. Attractively styled in a steel case
and supplied with fuli instructions. Detaited colour
brochure available.

MINIATURE PASSIVE INFRA-RED SENSOR-RP33
Switchable Dual range, detects intruders up to 6 or 12 metres

Quantity This advanced sensor operates by detecting the body
discounts heat of an intruder moving within the detection field.
startat 3 Siow ambient changes such as radiators, etc. are
units.  ignored. Easily installed in a room or hallway. Providing

reliable operation from a 12V supply, it is ideal for use
4 £16.95 with the CA 1382 or equivalent high quality control unit.
s Supplied with full instructions.

VAT Size 80x60x40mm

S50FT INFA-RED BEAM-IR 1470

Advanced 12v system using modulated
beam for security and industrial
application

DIGITAL ULTRASONIC
DETECTOR US5063

Variable sensitively and adjustabie
noise threshhold built in fiming ideal for

- vehicle alarms.
£25.61 ' AN
+ VAT

FULL RANGE OF CONTACTS, CABLE, SIRENS ETC FOR
COMPLETE SECURITY INSTALLATIONS

AL 12580-125W AMPLIFIER

A rugged high powered module that is ideal for
use in discos & P.A. Systems where powers of
up to 125W, 4 ohms are required. The heavy
duty output transitors ensure stable and

< a
reliable performance. Its is currently supplied 5,& :
1&3’

to a large number of manufacturers where &
reliability and performance are the main e
considerations, whilst for others its low price is *
the major factor. Operating from a supply

voltage of 40-80V into loads from 4-16 ohms.

>

AL 2550-COMPACT LOW-COST 25W AMPLIFIER

High fidelity at a low price.
£6.55
+ VAT

& —
NG TINW IEE EEE D S D D R D D D B e
Post me today! (PLEASE COMPLETE IN BLOCK CAPITALS)
ID Yes, | would like a new subscription to E.7./. magazine for 1 year and get my I
15% introductory discount. Q Yes, | would like to re-subscribe to E.T.I. for 1 year
I at the standard rate. (State subscription number if renewing/extending ..............
................. ) Commence my subscription fromthe ...........ccccveiniiicnnecne.. ISSUE.
1 enclose my cheque/M.O. for € ...........cccovvuenes made payable to ASP or debit

I my Access/Visa account: I
L0 Q000 Q003 Q03

I Signature: .. ... Expiry: Today's Date: .............. I
INGMO: .oj sl afiamraiils. ACHTEIES it et B o33 45 w4 I e I

e I

............ Post Code: ......ccccevnn.. I

Please send this coupon to: Argus Subscription Services, Queensway House, 2 Queensway,
Redhill, Surrey RH1 1QS. Or call our hotline: 0737 768611. You may receive further
informalion about offers which may be of interest to you. Offer closes: 30/7/93  (E.T.1.152)

L

This popular module with tens of thousands
installed. Ideal for domestic applications. Supply rall
20-50v with loadsof 8 - 16 ghms.

MM 100-BUDGET 3-INPUT MIXER
With a host of features including 3 individual level controls, a master volume
and separate bass and treble control, it provides for inputs for microphone,
magnetic pick-up and tape, or second pick-up (selectable), and yet costs
considerably less than competitive units.
This module is ideal for discos and public
address units and operates from 45V-70V.

MM 100G GUITAR MIXER

As MM100 with two guitar + 1 microphone
input intended for guitar amplifier applications.

COMPLETE AUDIO RANGE FROM 10W-125W
SEND FOR DETAILS TODAY

Order by Credit Card for
immediate despatch

Add VAT Carriage only £2.00
Export 10% minimum £2.00

DEPT ETI-6
51 POPPY ROAD
PRINCES RISBOROUGH
BUCKS HP27 9DB
TEL: 0844 346326
FAX: 0844 347102

N
VISA
N
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‘74LS SERIES
74LS00 010
741501 0.10
74LS 02 0.10
74L803 0.10
T4LS04 0.10
74LS05 0.10
T4LS06 039
T74LS07 0.39
T4LS08 0.10
TALS09 0.12
74LS 10 0.10
74LS11 0.10
74LS12 010
T4L513 0.18
TALS 14 0.2
T4LS15 0.12
74LS20 0.12
74LS21 0.12
T4LS 22 0.12
T74L524 033
T74L826 0.12
74L827 0.12
74L828 0.12
74L830 0.12
T4LS32 0.13
741833 0.13
T74LS37 0.14
741838 0.13
741540 0.13
740842 0.3
T4LS44 1.
740847 0.50
T74LS48 0.46
T4LS49 0.6
74LS 51 0.11
TALS 54 0.11
T74LSSS 0.13
T4LST 020
T4LSTIA 0.26
740874 0.16
TALSTAA 0.18
74L875 0.2t
74LS 76 0.2
T4LST6A 0.24
MLST? 0.42
74LSS 0.34
74LS8S 0.34
T4LS86 0.2
74L5%0 0.4
74LS91 0.50
T4LS9R2 029
T4LS93 0.24
741593 0.38
TALS96 0.46
7418107 028
T4LS 109 028
74LS112 025
74L8113 025
74LS114 0.25
J4LS122 0.33
LI 033
T4LS128 028
74LS126 021
T74LS132 0.28
74L8133 0.25
74L8136 021
T4LS1Y? 0.62
74LS138 024
7418139 0.26
T4LS 145 0.58
T74LS5147 0.86
7418148 0.70
74LS151 028
7415153 028
TALS154 0.70
7418155 0.28
T74L5156 025
74L5157 020
74LS5158 028
T4LS160 0.32
74LS161 032
T74LS162 0.32
74LS163 032
T74LS164 0.30
T4LS165 0.48
TALS 166 0.53
T4L8168 0.58
T4LS169 053
T4LS170 0.66
T4LSIT 0.56
74LS174 0.24
7415175 0.24
T74LS5181 1.48
T4L5182 158
T4LS1E3 1.58
T74LS190 028
T4LS191 024
7418192 029
7418193 0.39
T4LS154 0.39
74LS19% 024
74L5196 024
74LS197 0.24
74LS22t 0.36
7415240 032
T4LS 241 0.32
7415242 032
7415243 0.32
74LS244 032
74L8245 0.33
7408247 0.32
7408248 0.38
7415249 0.68
74L5251 024
7418253 0.34
74LS256 0.50
74LS257 024
74L5258 024
T4L5259 0.48
T41.5260 028
7415266 0.14

EXPRESS COMPONENTS

74LS273 032} 4sn1 LM335Z 22UF 25V 0.14| TNCSORPLUG 0.89
7418279 02s| 4512 o.so LM339 o.u 33UF 25V 0.16] TNCCHISSOC 0.65
7415280 086 4s14 0.72] LM348 032 47UF2sV 0.18| PL259 PLUG 0.5%
7418283 0.49| asis 0.77| LF3s1 035| 68UF25V 0.20| REDUCER (PL259) 0.16
7415290 024 4516 030| LF3S3 03s| 10UF2sV 022| PL259SOCKET 05§
74L5293 024 4518 026| LP3s6 0.79| 1SUF16V o#] coaxrLuc 0.18
7405295 0.58| 4520 02| LM3ss 026{ 22UF16V 028] COAXLINESOC 0.38
7405298 0.6 as21 0.62| LM380 1.10| 33UF 16V 0.50| SCARTPLUG  0.65
7415299 118] 4526 039| LmM3s1 260| 47UF 16V 0.&| IECCHISPLUG o.;;
74LS322 158 4527 038 LM3s6 046 | 68UF 6V 0.72| IECLINESOCKET1.
74LS323 1.78| 4528 039 LM393 027| 100UF 10V 140| 1ECZMLEAD  1.80
74LS]47 0.90]| 4529 043| ZNa14Z 0.99| 100UF 16V 1.70| ECRA2MLEAD 2.40
7418348 1a8| 4s32 031 zNai6E 1.59 1/4 MONO PLUG 0.18
74LS352 0.78]| 4534 220] ZN4B 145 CERAMIC 1/4"STEREO PLUG0.29
7415353 o.88| 4536 0.99| zNauP 120 CAPACITORS 25 MONOPLUG 0.12
74LS363 1.38] as38 0.36| 2zNa2sE 490 18pF 0.05| 35MONOPLUG 0.2
7415364 138 4541 0.30| ZNa26E 290| 22pF 0.05| 3.5 STEREO PLUG 0.20
74LS365 024] 4543 045| ZN427TB 9401 33PF 0.05
74LS366 028 4555 0.34| ZN428E 79| 47PF 0.05 TOGGLE
74LS367 026| 4556 033] ZN43SE 625| s8R 0.08 SWITCHES
74LS368 028| 4s60 1.17| 2ZNaase 920| 10PF 0.05| SPDT3A250v 057
7418313 032] 4566 1.95] SL486 2701 1sPE 0.05| SPDTC/O3A 250V 0.6
TF4LS374 0.32¢ 4572 024{ SLA4A%O 235 22PF 0.05} DPDT 3A 250V 0.67
74L8375 034} asse 023] NES31 1.54| 33pF 00s| DPDTC/O3A250v0.7
74L8377 032] 4sss 032} NES44 275| 47 0.0
74LS378 0.62] 4724 0.69| NESSS 0.19] 56PF 0.05 MINATURE
T74LS379 0.86] 40106 030 7555 0411 68PF 0.05 PUSH TO MAKE
7418388 222| 40109 049| NESS6 034 a2pF 0.08 SWITCHES
7405386 046| 40163 0.45| NESs&S 1.49] 100PF 005} rep 1o
74LS 350 02s| 40174 033| NES66 1.10] 120PF 0.07| prack A5
7418393 024] 40175 0.3s| NEs&? 035] 1sopE 007 GREEN i
7418395 032] 40193 0.59] NES70 2.35| 180PF 007| LR ot
74LS3%96 1.68 NEST 1.98| 220PF 0.07| veLLOW 0.19
T74LS 398 1.2 VOLTAGE REGS LMT10 080| 270PF 0.07| wrTE 0.19
T4LS3I99 0.6 | T78L05 o3| LM 0.80| 330PF 0.07 '
74LS44S 150 78012 023 LMT25 4.80 ] 390PF 0.07 ROTARY
T4LS490 0.50| 78L1S 0| 74 0.17[ 470PF 0.07 SWITCHES
gaL03 gang LI 0381 s6OPF 0.071 | POLE12WAY 0.75
D CONNECTORS | 79L12 027{ LM748 0.30| &80PF 0.07| polE6WAY 075
SOLDER BUCKET | 79L15 027] TBAS8I10 0.67| s20pF Ot T oy et B
9PINSOCKET  027| 7808 02| TBA82 038 InF Al e i
9 PIN PLUG 026 7812 027| ML924 4.65| INSP 0.07 ;
1SPIN SOCKET 0.34| 7815 07| ML926 425) anop 0.07
ISPINPLUG ~ 0.34]| 7908 037| mL927 23| 3naF o] ﬂ?fmm"?‘s
2SPIN SOCKET 0.42{ 7912 037| TDA1024 180 an7P oloy ]| ISR VR R
28 PIN PLUG 040] 7915 0.37] SAA1027 320| ensF 0071 ¢ WAY 16 PIN o
78508 048| ZNID4E 3.20| 10NF 0.07 N
4000 SERIES 78812 0.48[ LMl4s8 030| 100NF 0.07
4000 06| LM3TT 0.43| ULN2003 039 TRANS'STOROS
4001 0.16] LM323K 249| ULN2004 042 poLYESTERMICA| AC!2 -30
4002 0.16] LM33BK 495| TDA200¢ 1.75| CAPACITORS 15v| AC!28 g 2
4006 03t TDA2030 118| NF oos| AC¥ -5
4007 0.16 IC SOCKETS ULN2064 120] 0.05 AC128 gi
4008 030| 8PN 0.06| ULN2065 1208 oy oos| A€ Foy
4010 02| 14PN 0.10| ULN2068 120} (on o.0s| AC'®? o
011 o15| 16PN 0.14] XR2206 420 2y oos| ACE ;
4012 015} 18PN 0.14] UA2240 26| N oos| ADI2 1.90
4013 016| 20PN 0.15| ULN283 064 joon oos| AD1S! °'Z§
4014 029| 24PN 0.18| LM2917Ng 2.60| 2208 o0s| ADl& o
4018 030| 28PN 0.20] CA3046 035 30N oos| AR °-47:
4016 0.17| 40PN 024 8‘-;?:2 gg 680N 0.08 :g‘l: g'u
4017 024 . .
a0 026 RESISTORS CA3140E 0.58 POLYSTYRENE :g:‘;’ﬂ 83
4019 0.18] ALL1/4 WATTMF1%1q CA3240E 1208 cAPACITORS 120¥| pciosp o3
4020 030§ FOR£0.15(1 VALUE). | MC33@ 0601 L opr 0.09| pcrosc oM
4021 030{ INDIVIDUAL RESIS{ MC3340 LIS cepr 0| Bc1oo aif
402 £aR FF TORS'COOBIEA, s 07| saer 00| nciosc 0.14
403 0.16| sxeLETON PRESET{ LM3%0% tas) 05 ) e b
4024 021} £610 ANY VALUE. LM3911 2201 \.opg 005| Bcrar e
4025 0.15| STANDARD POTS 14 LM3914 2.65| | <opp 0»| pere o5
4026 040| SHAFT, LOG OR LIy LM391S 2.65 :
180PF 0.09] Bci43 033
4027 0.18] £0.35 EACH. RC4558 0.36 220PF 09| Bo1er s
4028 028 SWITCHED POTS £04§ NESS32 0791 Sa0pF 0.09 T s
4029 027| BACH. NES534 0.80 330PF 0.09 . 0-"
4030 0.17 ICL7106 5.80 2 BC149 g
1CM7585 0.4s] 3%0PF 09| Bcis7 0.11
4031 0.70 LEDS o om| BI7 e
4033 0.55| 3MM RED 00s| 1CM7556 i oo| DS gy
4034 123} 3MMGREEN o190 ICL803& 4901 CeoPF 0.09| Bc1so b
4035 030 3MM YELLOW 02| LM13600 110} oo0PF 0.05] Beissc Ao
4040 028 sMM RED 0.08 ELECTROLYTICS |\ 00| Be1ssc o
4041 030} sMM GREEN 0.07 AXIAL INSF 0] scim O.II
4042 021| sMM YELLOW 0.07| 47UFIsV 00| e 00| Beim i
4043 027| SMM FLASH RED 0.48| 100UF16V 0.0 INIF 00| scims O.I‘I
4044 0301 SMM FLASH GRN0.51| 220UF 16V 0.10] N7 00| pc1m 017
4046 0.30| sMMFLASHRED 0.99] 470UF18V 0.19 6NSF 00| Bcim 0.0'7
4047 024| 3IMMCLIPS 0.04] 1.000UF 16V 028] |oNF 0.09| BcigaL 0.07
4048 0.30] SMM CLIPS 0.04| 2200UF 16V 0.45 BCIS 0;0'7
4049 0.19] sMM CLIPS 0.18] 4.700UF 16V 0.78 TRIMMER BCIRL 0.07
4050 0.19] COMMON CATHODES | 10UF 25V 0.05 CAPACITORS BC184 0-0'7
4081 024| 3% 7SEGRED 0.7{ 22UFasv 0.05 2.10PF 03s| BcisaL 0.0'7
4052 024} s 7SEGRED 0.75| 4TUF2sv 0.06 2.23PF 03s| Bca12 0.07
4053 024 s$67SEGRED 0.8s| 100UF25V 0.09 § 5.65PF 0:38 BC212L 0.0'7
4054 0.55] COMMON ANODES 220UF 25V 0.11 BC213 0.0'7
e S (amnscieeg, Sam[RIEZSY, ez BRIDGE BC213L 0.07
- 0 T iskelREDy Rogel =1 SR LT (O RECTIFIERS | BC214 007
b 9381 36 7SEGRED o0ss| 2200UF35V. 0% o000 8| BC214L 0.07
4086 018 190BARDILRED 139| 470025V 135| WOOsSOVISA 01 e o
4067 19} ORP12 LDR) 0.5 W02200V 1.5A  0.19 .
4068 0.1§ ELECTROLYTIC | W04400visa o22| BC238B 0.08
4069 0.19 LINEAR RADIAL BR32200V3A  0.34| BC3®8 0.09
4070 0.16 BR34400V3A 038§ BC32? 0.09
ELOLL 033) STULLOV. 09| Doz 200v 6A 0.9 BC3IZ 0.09
bk on| moe 0.39 100UF 16V. 00| ppeosaoovea 0.78| BCII 0.09
s prid Qus phIReEIey 098 | DB2so2 200v 254 1.40| BC338 0.09
4073 0171 TLom 030} 470UF 16V e R b a1 50 BEATT 033
4075 017} TL0m2 033 1000UF16V 0.9 | B e
e o] oz g45g, 220018y 038 T RIACS/DIACS | BC4m 033
4o 017} TLO81 032{ IOUF2sV 0.05 T R i
4081 01} TLOR 032| 22UR2sv 0.08 S e
4082 017] TLos4 o4s| 4TUF2sV o00s{ ZO10SDA 0.40 -
4085 027| TRA1208 06| 100UF 25V o0s| ZOl02Ma 42| BC343 o
4086 026| {165V ] 31| TiC206D 01 | A S0 0.7
188§ 220UF 25V 011 Foss o
4089 055 tLcon 0ss| 470UF 25V 017| TIC26D L o
4093 0.15 TIC246D 0.99
TLC2T2 0.96§ 1,000UF 25V 023 BCYT0 0.20
4094 030] 1279m 1651 2200UF 25v oap| BRICODIAC  o19| BCY™ o2
4095 0.55 TIC106D 0.40 .
Lagis g2 BCYT2 0.19
4097 LIS| 1397 450 TANTALUM TIC16D Sl B o8
T 031 1208 490 CAPACITORs | TIC126D cp3 '
O%5) 0371 Lm3o1A 030{ 0.1UF3s5V 0.10 221 s
4502 037 M 032] o22ur3sv T CONNECTORS :g};ﬁ 3;2‘;
4503 031| [mM3ts o080l 033UF 38V 00| BNCSORPLUG 09| Bn'2 b
4508 0.89| m324 oot W eraeray o10| BNCTSRPLUG o.| BB13S o
4510 025| M3z oso| 1UR3SY o12| BNCcHISSOC 0.59 Y

BD138 0.19 ] 2N2907 0.19 | 74HC243 0.46
BD139 0.22 | 282907A 039 | 74HC244 0.4
BD140 0.3 | 2N2926 0.14 | 74HC24S 0.49
BF180 030 | 2nv308 0.26 | 74HC251 0.28 |
BF1&2 0.30 | 2N30s4 0.8s | 74HC253 0.28
BF18S 0.30 | 2N3088 0.56 | 74HC257 028
BF1%4 0.18 | 2N3442 1.34 | 74HC259 034
BF195 018 | aN3N02 0.09 | 74HC266 028
BF196 0.19 | 2N3TO 009 | 1HC2T3 034
BF197 0.19 | 2N370¢ 0.09 | 74HC280 036
BF198 0.19 | 2N3708 0.09 | 74HC299 0.9
BF199 0.19 | 2N3708 009 | 74HC3s4 042
BF257 032 | 2N3TB3 1.78 | 7T4HC336 o.44
BF238 0.35 | 2N3866 1.18 T74HC365 0.32
BF259 032 | 2N39m 0.09 | 74HCI66 032
BF337 0.35 | 2N3904 0.09 | 74HC367 028
BFR40 0.38 | 2N3905 0.09 | 74HC368 0.8
BFRS0 0.38 | 2N3906 0.09 | 74HCIT 0.
BFRS1 038 | 2N4062 0.6 | 74HCIN 034
BFX29 0.28 74HC390 044
BFX84 030 FETS 74HC393 0.32
BFX8S 030 | BF244B 034 | MHCaB 036
BFX87 043 | BF256B 036 | 74HC333 0.42
BFX38 0.43 | 2N3819 039 | 7T4HCS34 0.42
BFYS0 028 | 2N3820 o058 | 74HCS63 0.46
BFYS1 02s| 2Nsas7 049 | 7T4HCS64 0.46
BFYS2 027] 2Ns5458 pa9 | 74HCST3 0.42
BFYS3 0.46 | 2NS5485 0.42 T4HCS74 0.42
PFYSS 0.46 TAHC640 0.60
BSX20 0.26 DIODES 74HC643 on
BSX29 0.55 | 1N4001 (10 PACK)0.24 | T4HC646 1.10
BSY95A 0.48 | 1N4002 (10 PACK) 0.25 | 74HCe48 1.10
BU20S 139 | 1N4003 (10 PACK) 0.26 74HC688 0.48
BU206 1.40 | 1N4004 (10 PACK) 027 | 74HCd0@ 034
BU208 165§ 1N4006 (10 PACK)0.28 | 74HC4017 032
MI2955 0.75 | 1N4007)10PACK)0.29 | 74HC4020 038
MIE340 035 | 1NSa01 (SPACK) 030 | 74HC4040 0.39
MIES20 044 | 1Nsa02 (5 PACK) 031 | T4HCA0e9 0.26
MIES21 0.60 | INS404 (SPACK) 0.33 74HCA4050 0.26
MIE30SS 0.85 | 1NS406 (SPACK) 034 | 74HC4060 0.40
MPSAQS 027 | 1NS408 (S PACK) 0.37 T4HC407S 0.16
MPSAOS 0.27 | OA47(SPACK) 0.95 | THC4078 0.16
MPSA12 027 ] OA%0(SPACK) 040 | T4HC4SIL 0.40
MPSAS6 017 ] 0A91(SPACK) 050 ] 74HC4S14 0.80
MPSUOS 056§ IN914(SPACK) 020} 74 HC4538 0.40
MPSUOS 0.56 | 1N4148 (10PACK)0.22 | 74HC4543 0.66
TIP29A 0.30 74HC 7266 026
TIP298 0.30 74HC SERIES

TIP29C 031 | 24nc00 0.14 CRYSTALS
TIP30 031 | 7ance 014 | 1MHZ 1.10
TIP30A 031 | %2HcH 0.14 | 18432M1Z 1.78
TIP30B 030 | 7aHCHM 0.14 | MHZ 1.66
TIP30C 030 | 74HCos o.14 | 2097MHZ 0.7
TIP31A 030 | ucio 0.14 | 24576MHZ 0.9
TIP31B 030 | 74nc11 o014 | 3276MHZ 076
TIP3IC 031 | 74nC14 018 | 3579MHZ 0.76
TIP32A 030 | 74nc20 014 | MHZ 0.76
TIP328 030 | 74mC27 014 | 419aMIZ 0.76
TIP32C 031 | 7anC30 014 | 443MHZ 1.78
TIP33A 0.66 | 74mC32 014 | 4915MHZ 0.76
TIP33C omn | 74mcaz 026 | 5-008MHZ 0.76
TIPMA 0.6 | 74HcT 0.26 | S06MHZ 0.7
TIP3C 074 | 74HC7a 019 | MHZ 0.76
TIP3SA 105 | 74nc7s 019 | 6.1eaMHZ 0.76
TIP3SC LIS | 7aHC?6 0.19 | 8MHZ 0.76
TIPI6A 115 | 7aHcss 028 | 10MHZ 0.76
TIP36C 125 | 74HCEs 019 | 11.0SMHZ 0.6
TP41A 035 | 74HC107 o9 | 1M1 0.7
TIP42A 035 § pcin 032 | oMz 0.76
TIP120 037§ 74HC128 o | 18MHZ 0.7
TIP12i 034 | 74mc125 022 ] 39925M1Z 0.76
TIP122 0.36 | uHC132 025

TIP141 120 | 74HC133 0.26 MEMORIES
TIP142 105 | 74HC138 025 | 2114 1.28
TIP147 110 | 74nC139 028 | M6a10 1.16
TIP295S 0.6 | 7anC151 028 | 416412 1.08
TIP30SS 062 | 74nC153 0.2 | 416415 0.98
ZrX107 0.171 74HC154 0.38 | 412568 1.60
ZTX108 0.17 | 14HC157 028 | 41256-10 1.46
ZTX109 017 ] 74HC158 026 { 41464-10 4.24
ZTX300 0.16 | 7aHC160 032§ 4146412 4.20
ZTX3e 0.20 | 74HC161 0.28

ZTX341 024 | muncI€2 025{ WIRE ANDCABLE
ZTX500 0.15 | ysHC18 025 | SPEAKER WRE 7P A
ZTX501 024 | 74HCI64 0.25 | METREANY LENGTH
ZTXs@2 024 | 74HC165 0.40 | STEREO SCREENED
ZTX 504 024 | qaHCIT 0.32 | CABLE 16 A METRE
2N2219A 027 | wHC14 025 | ANYLENGTH
2N2222A 0.15 | 4HC178 025 | 4 CORE SCREENED
IN2369 024 1 74HC192 0.47| ANY LENGTH 28P A
2N2484 0.24 § 4HC193 0.40 | METRE

2N2904 024 | 74HC19 0.36 | STANDARD TV COAX
2N2904A 024 | 74HC195 032 | CABLE 20P A METRE
2N2905 0.20 | 74HC240 035 | ANYLENGTH
2NH0SA 020 | 74HC241 036

2N2906A 020 | 4HC242 036

EXPRESS COMPONENTS
SALES 0273 771156

FAX 0273 206875

ALL PRICES ARE SUBJECT
TO VAT (17.5%).
POSTAGE AND PACKING
IS 99P + VAT PER ORDER.
AUTOMATIC ACCOUNT FACILITIES
FOR SCHOOLS ETC.
NO MINIMUM ORDER.

NO COUNTER FACILITIES.

PO BOX 517 HOVE, E SUSSEX BN3 5QZ




MICROWAVE CONTROL PANEL. Mains operated, with fouch
switches. Complete with 4 digit display, digital clock, and 2 relay
outputs one for power and one for puised power (programmabie).
Ideal for all sorts of precision imer applications etc. Now only £4.00
ref 4P151. Good experimenters board.

FIBRE OPTIC CABLE. Stranded opfical fibres sheathed in black
PVC. Five metre length £7.00 ref 7P29R or £2 a metre.

12V SOLARCELL. 200mA outputideal for trickle charging etc. 300
mm square. Ourprice £15.00 ref 15P42R. Gives up

to 15v. >
PASSIVE INFRA-RED MOTION SENSOR. ,4&)
Complete with daylight sensor, adjustable lights on
timer (8 secs -15 mins), 50 range with a 90 deg
coverage. Manual overide facility. Compiete with
wall brackets, bulb hotders etc. Brand new and ™
guaranteed. Now only £18.00 ref 19P29

Pack of two PAR38 bulbs for above unit £12.00 ref
12P43R

VIDEO SENDER UNIT. Transmit both audio and video signals
from either a video camera, video recorder or computer to any
standard TV set within a 100" range! (tune TV to a spare channel).
12v DC op. £15.00 ref 15P39R Suitable mains adaptor £5.00 ref
5P191R. Turn your camcorder into a cordless cameral
FMTRANSMITTER Housed in a standard working 13A adapter
(bug is mains driven). £26.00 ref 26P2R. Good range. &
MINATURE RADIO TRANSCEIVERS. A pair of walkie
talkies with a range of up to 2 kilometres. Units measure
22x52x155mm. Complete with cases and earpleces. £30.00 |
ref 30P12R

FM CORDLESS MICROPHONE. Small hand held unit
with a 500" range! 2 transmit power levels. Reqs PP3 baftery.
Tuneable to any FM receiver. Our price £15 ref 15P42AR.

12 BANDCOMMUNICATIONS RECEIVER. 9 shortbands,

FM, AM and LW DX/local switch, tuning ‘eye' mains or battery.
Completewith shoulder strap and mains lead. £19 ref 19P14R.

Ideal for Hstening ali over the world.

CAR STEREO AND FM RADIO. Low cost stereo system giving
5 watts per channel. Signal to noise ratio better than 45db,

!

units with a range of about 200", Our price £8.00 a pair ref
8PS50R. Ideal for garden use of as an educational toy.

7 CHANNEL GRAPHIC EQUALIZER plus a 60watt power ampt
20-21KHZ 4-8R 12-14v DC negative earth. Cased. £25 ref 25P14R.
NICAD BATTERIES. Brand new top quality. 4 x AA's £4.00 ref
4P44R. 2 x C's £4.00 ref 4P73R, 4 x ['s £9.00 ref 9P12R, 1 x PP3
£6.00 ref 6P35R Pack of 10 AAA's £4.00 ref 4P92R.

TOWERS INTERNATIONAL TRANSISTOR SELECTOR
GUIDE. The uitimate equivalents book. New ed. £20.00 ref 20P32R.
GEIGER COUNT ER KIT. Completewith tube, PCB and all compo-
nents to build a battery operated geiger counter. £39.00 ref 39P1R
FM BUG KIT. New design with PCB embedded coil. Transmits to
any FM radio. 9v battery req’d. £5.00 ref 5SP158R. 35mm square.
FM BUG Built and tested superior 9v operation £14.00 ref 14P3R
COMPOSITE VIDEO KITS. These convert composite video into
separate H sync, V sync and video. 12v DC. £8.00 ref 8P39R.
SINCLAIR C5 MOTORS. 12v 29A (full ioad) 3300 rpm 6°x4" 1/4*
O/P shaft. New. £22.00 ref 20P22R. Limnited stocks.

As above but with fitted 4 to 1 inline reduction box (800rpm) and
toothed nylon beit drive cog £45.00 ref 40P8R. 800 rpm,
ELECTRONIC SPEED CONTROL KIT .forC5motor. PCBandall
components to build a speed controller (0-95% of speed). Uses
pulse width modulation. £17.00 ref 17P3R. Potentiometer control.
SOLAR POWERED NICAD CHARGER. Charges 4 AA
nicadsin 8 hours. Brand new and cased £6.00 ref 6P3R. xC

cell model £6.00.

ACORN DATA RECORDER ALF503. Made for BBC
computer but suitable for others. Includes mains adapter, leads and
book. £15.00 ref 15P43R

VIDEO TAPES. Three hour superior quality tapes made under
licence from the famous JVC company. Pack of 10 tapes New low
price £15.00 ref J15P4

PHILIPSLASER 2MWHELIUMNEONLASERTUBE. BRAND
NEW FULL SPEC £40.00 REF 40P10R. MAINS POWER
SUPPLY KIT £20.00 REF 20P33R READY BUILT AND
TESTED LASER IN ONE CASE £75.00 REF 75P4R.

12 TO 220V INVERTER KIT. As supplied it will handle up to about
15w at220vbutwith a larger transformerit will handle 80watts. Basic
kit £12.00 ref 12P17R. Larger transformer £12.00 ref 12P41R.
WIND UP SOLAR POWERED RADIOt FM/AM Radio takes
rechargeable batteries. Complete with hand charger and solar
panel. £14.00 REF 14P200RA.

BARGAIN NICADS AAA SIZE 200MAH 1.2V PACK OF 10
£4.00 REF 4P92R, PACK OF 100 £30.00 REF 30P16R.
FRESNEL MAGNIFYING LENS. 83 x 52mm £1.00 ref BD827R.
12V 19A TRANSFORMER Ex equipment £20 but OK.
POWER SUPPLIES Made for the Spectrum plus 3 give +5 @
2A, +12 @700mA & -12 @ S0mA. £8 ref Q8P3

UNIVERSAL BATTERY CHARGER. Takes AA's, C's, D's and
PP3 nicads. Holds up to 5batteries at once. New and cased, mains
operated. £6.00 ref 6P36R.

IN CAR POWER SUPPLY. Piugs into cigar socket and gives
3,4,5.6,7.5,9, and 12v outputs at 800mA. Complete with universal
spider plug. £5.00 ref SP167R.

QUICK CUPPA? 12vimmersion heater with lead and dgar lighter
plug £3.00 ref 3P92R. Ideal for tea on the movel

LED PACK . 50 red, 50 green, 50 yellow all 5mm £8.00 ref 8P52

LOW COST WALIKIE TALKIES. Pair of battery operated t E

%‘:@*

wow and ftutter less than .35%. Neg earth. £19.00ref 19P30 I

THIS MONTHS

SPECIAL OFFERS

AMSTRAD MP3 £19.00

VHF/UHF TV Receiver, converts RGB or composite
monitor into colour TV.
Brand new and cased £19. each REF: ET19P1

IND E AMPs £5.00

Made for amplifying a telephone handset for the hard
of hearing. However if you hold one against piece of
wire carrying a telephone conversation you can hear
both sides of the conversation ! It can also be used for
tracing live wires in a wall or detecting cables carrying
mains etc.

Fully cased complete with battery and fixing strap.
Aprox. 2.5" diameter 1" thick.

Just £5.00 each. REF: ET5P3

ME TERMINALS £27.00

Industry standard. 14" screen (green or amber), 80 col
or 132 col mode, VT131, VT100, VTS2 emulations,
XOn-X off or DTR, baud rates from 50-19, 200,
standard char sets.

Tested and working including keyboard £27.00

REF: ET27P1

DISCD ES BBC M

PC CORNER

286 PC PACKAGE

286 PC with Imb RAM
MONO MONITOR
102 KEYBOARD
1 FLOPPY DRIVE
40MB HARD DRIVE
DESKTOP CASE

COMPLETE SYSTEM
READY TO GO

OUR PRICE JUST
£299.00 !

£9.00

IVC 3.5" drive supplied with well explained
modification details to enable use with a BBC computer.
Price for drive and data £9.00. REF: ET9P1

PS2 KEYBOARD £18.00

Standard 102 key keyboards designed to plug into IBM
PS2 AT computers.
Our Price £18.00. REF: ET18P1

TANDON DRIVES £25

Did you buy a 1640 base unit? These Tandon hard
drives are 10mb half heights units, model no
TM252.MFM. Offered to you at less than a 1.44mb
floppy!  Price £25.00. REF: ET25P]

CTM644 COLOUR
MONITORS £79.00

Refurbished monitors suitable for many home
computers standard RGB input. £79.00 EACH
REF: ET79P1

RABBIT VIDEQ SYSTEM £29

Enables video/audio signal to be received on any TV in
the house. Use VCR remote with any TV (even non-
remote) to control VCR functions downstairs etc.
Transmits via 2 wire system. Retails at £60.00 our price
£29.00 REF: ET29P1

SOME OF OUR PRODUCTS MAY BE UNLICENSABLE IN THE UK

PC CASES Desktop case +psu £51.60 ref BPCC1, Deluxe slimline
case +psu £60.00 ref BPCC2, Minitower case +psu £51.60 ref
BPCC3, Deluxe midi case +psu £90.00 ref BPCC4.
MONITORS Mitac 14* SVGA .39DP £174 ref BPCMO02, Mitac 14°
SVGA .28DP £202 ref BPCMO1.
MEMORY 256K Simm 70ns £8.40 ref BPCMI1, 1MB Simm 70ns
£26.40 ref BPCMI2, 4MB Simm 70ns £96 ref BPCMI3
MICE 2 button serial mouse with 3.5° siware. £8.40 ref BPCMI6,
3button seriat mouse with 3.5" s/ware £9.60 ref BPCMI7.
KEYBOARDS 102 AT UK standand keyboard £18.60 ref BPCMI4,
Deluxe keyboard 102 AT UK £26.40 ref BPCMI5.
SOFTWARE MS DOS V5 OEM version. £39.60 ref BPCMI8, MS
WINDOWS V3.1 OEM version. £42 ref BPCMIS.
MOTHERBOARDS 286- 16 Headland chipset£46.80 ref BPCMB1,
386SX-33 Acer chipset £82.80 ref BPCMB2, 386SX-40 UMC with
64K cache £110 ref BPCMB3, 486SX-25 UMC with 64k cache £191
ref BPCMB4, 486DX-33 UMC with 256k cache £378 ref BPCMBS,
486DX-66 UMC with 256k cache £515 ref BPCMB6.
FLOPPY DRIVES 1.44mb 3.5 drive £32.34 ref BPCDDO5, 1.2MB
5.25" drive £38.40. 3.5* mounting kit £5 ref BPCDDO7.
HARD DRIVES 42MB IDE 17ms £99 ref BPCDDO1, 89MB IDE
16ms ref BPCDDO2, 130MB IDE 15ms £215 ref BPCDDO3, 213MB
IDE 14ms £298 ref BPCDDO4.
VIDEO CARDS 256k C&T 8 bit SVGA card £19.20 ref BPCVCO1,
512k Trident 9000 16 bit SVGA card £31.20 ref BPCVCO02, 1MB
Trident 8900 16 bit SVGA card £45 ref BPCVC03, 1MB Cirrus
AVGA3 16.7M colours £48 ref BPCVCO4, 1MB Tseng multimedia
£82.80 ref BPCVCO5.
ADD ON CARDSMultiI/O card 2 serial, 1pamalel, 1game, 2 floppy,
2 {DE hard drives. £11 ref BPCAOCO1, ADLIB sound card with
speakers£37 ref BPCAOCO2, Orchid sound card with speakers £63
ref BPCAOCO3.

EXAMPLES OF COMPLETE SYSTEMS
386SX-33 SYSTEM
3865X-33 board at £82.80, case £51.60, 2MB ram £52.80, 42MB
drive £99, 512SVGA cand £31.20, 3.5" FDD £32.34, multi /O card
£11 SVGA colour monitor £174, 102 kboard, £25 build fee if re-
quired. Total £579.34
486DX-33 SYSTEM
486Dx-33 board £378, case £51.60, 2MB ram £52.80, 89MB drive
£166, 512 SVGA card £31.20, 3.5° FDD £32.34, multi l/o card £11,
SVGA monitor £174, 102 kiboard £ 18.60, £25 build fee if required,
Total £939.84.
ALL PC PARTS AND SYSTEMS ARE GUARANTEED FOR 1
YEAR PARTS AND LABOUR

IN SUSSEX? CALL IN AND SEE US!

[MINIMUM GOODS ORDER £5.00. TRADE ORDERS
FROM GOVERNMENT, SCHOOLS, UNIVERSITIES
& LOCAL AUTHORITIES WELCOME. ALL GOODS
ISUPPLIED SUBJECT TO OUR CONDITIONS OF
[SALE AND UNLESS OTHERWISE STATED
IGUARANTEED FOR 30 DAYS. :
RIGHTS RESERVED TO CHANGE PRICES &

PEC]FICATIONS WITHOUT PRIOR NOTICE.
(ORDERS SUBJECT TO STOCK. QUOTATIONS
FWILLINGL Y GIVEN FOR QUANTITIES HIGHER
[THAN THOSE STATED.

BULL ELECTRICAL

250 PORTLAND ROAD HOVE SUSSEX
BN3 5QT

MAIL ORDER TERMS: CASH PO OR CHEQUE
‘WITHORDER PLUS £3.00 POST PLUS VAT.

PLEASE ALLOW 7 - 10 DAYS FOR DELIVERY

' TELEPHONE ORDERS WELCO!
“TEL: 0273 203500 =
FAX: 0273 323077 (G

TURN YOUR SURPLUS STOCK INTO
CASH. IMMEDIATE SETTLEMENT.

WE WILL ALSO QUOTE FOR

| COMPLETE FACTORY CLEARANCE.

MUCH MUCH MORE IN OUR 1993
'CATALOGUE. PLEASE SEND 41P, A4
SIZED.SAE FOR YOUR FREE COPY.
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Tobaccotins
can be used
for a wide
variety of
small projects.

D L

TTL

Low Cost Cases

by Terry Pinnell

oday’s major electronic component suppliers offer
some excellent ranges of project cases in all types
and sizes. However, there can often be advantages
to be had by improvising your own from easily
available materials, rather than always buying ready-made.
Perhaps the most obvious motive is to save some cash -
good quality cases do not come cheap - but
the do-it-yourself approach can also
offer you more flexibility over
the size and shape of the final
unit, allow you to finish a
project whenyoudon’t have
the right case to hand and
give you the extra satisfac-
tionofextending your crea-
tivity and ingenuity.

Of course, you need
some raw materials to
start with but if, like
me, you are a bit of a
hoarder, you will usu-
ally have no problem
finding suitable stuff in

your junk box. For years |
used to stockpile all sorts
of domestic flotsam and jet-
sam and much of it has been put
....... - - to good use. Disposable razors,

40 P
hfl:xjrbb (=]

’%&t .

whose plastic handles can be cut to size for handy spacers; old
pens for coil formers; aerosol can tops to hold miniature
loudspeakers; coffee jar lids for making chunky radio tuning
knobs, and so on. Most useful of all have been a variety of
things for making low cost electronic project cases.
Tobacco tins, slide-photograph holders, plastic guttering,
jewellery cases, old steel punched card trays and many other
items have all ended up being used in this way. Even if you
have been spared this stockpiling habit and cannot look to an
existing cache as a source for your cases, these sorts of things
are easy enough to lay your hands and the lowly origins do not
necessarily mean that such projects have a poor quality of
finish, as I hope you will agree from some of the photographs.

Tobacco Tins

Before sanity returned many years ago, I was an en-
trenched pipe-smoker, so it is not surprising that the humble
two-ounce tobacco tin became a popular choice of mine for
home-made smaller project cases. Apart from their sheer
availability, they had the merit of air-tight snap-fit lids, with
no screws necessary for access. They also offered RF screen-
ing and a good surface for finishing. Years after kicking the
tobacco habit, when I ran short of empty tins for my projects,
I wrote to one of the manufacturers and was delighted to
receive a gross of tins free of charge. I reckon it will be well
into the 21st Century before I run out again.

Aside from their limited size, about the only disadvantage
I can think of is that working with tin is rather different to the
more usual materials like plastic and aluminium. To mount
your pot, switch, socket or whatever, you still use your
electric drill but it doesn’t so much drill the hole, as sort of
gouges it out. It’s then a simple matter to tidy up by tapping
the sharp ends flush to the inside surface with a suitable piece
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of wood and a small hammer. If the hole turns out to be too
large, a suitable washer can be glued to the inner surface,
with an inner diameter still large enough to take your
component. Alternatively, a modest application of fast-
setting epoxy glue can effectively reduce the size sufficiently.

A PP3 battery fits comfortably inside these tins and can be
secured firmly in several ways. You could, for example, glue
a piece of sponge (or self-adhesive window-sealing strip) to
the lid in the appropriate position so that the battery is held
by pressure alone. Or you could shape a small bracket out of
thin tin or aluminium and fasten this to the case with a self-
tapping screw or a small nut and bolt. Occasionally, it might
prove more convenient to use the base rather than the lid as

the ‘top’. This has the advantage that all wiring between
switches, pots, sockets, etc., can be of minimal length and is
fixed permanently in position. The lid, now on the bottom, is
removed to gain access to the battery or presets, etc., but no
wires need to be connected to it.

The dimensions of these tins are about 3.2in x 4.2in and
about lin deep, so they are naturally best suited to small
pieces of test equipment, amplifiers, signal generators and
the like. These might be powered from internal batteries (one
or two PP3s or a few AAs or AAAS) or possibly externally
from a bench supply or from the circuit under test. If a larger
size is needed, then you can bolt two tins together, base to
base. The two nuts and bolts in opposite corners might also
conveniently be used to mount other components, such as a
battery-holder bracket, a circuit board or even a miniature
mains transformer.

To finish the case it is only necessary to spray the top
(usually the lid) with a coat of cellulose auto-spray paint or
something similar, preferably with an initial undercoat.

Various examples of the single tin version are shown in
the accompanying photograph, with various configurations
of pots and switches to illustrate how flexible these humble
boxes can be.

Plastic Guttering

Square section plastic guttering or ducting is an excellent
material for smart-looking cases. Robust and good-looking,
it can be sawn and drilled easily, cut to any length and takes
transfer lettering well. There are various types available, but
the sort I mainly use is made by Marley and has internal

dimensions of 2in x 2.5in. Fortunately, this means that it
snugly holds a PP9 battery, which has proved ideal for a
number of projects, such as kitchen timers and damp detec-
tors, which benefit from fitting a large capacity, low-current
battery that you can forget about for a few years. As shown in
the photograph, the end pieces fit tightly and offer easy
accessibility (although small self-tappers can be added if you
have young children committed to opening anything not
screwed, nailed or bolted).

A major advantage is being able to cut whatever length
you need, while It is also handy that the end pieces raise the
main case up a little, so that screws and nuts/bolts can be
mounted underneath without needing pads to prevent dam-
age to table tops and the like.

Provided that you have se-
lected a white colour, when it
comes to finishing you have a
head start and all that’s needed
after adding the transfer-
lettering is to spray with a
suitable fixative protective
varnish.

Other Sources

As you can see, there are
many other miscellaneous
materials which you could use
to improvise cases.

My slide days are over now
(all that messing with projec-
tors and screens was never
quite worth it) but I did make
good use of the spent cases.
They are made of fairly brittle and lightweight plastic
however, so drill pilot holes first and handle with care.

~ canmake

Round section ducting of the right diameter can make a | Theplastic
lunch box in its

neat way of holding obsolete meters cluttering up your junk
box. Lids from index card holders, with the addition of a
carefully cut panel, can make a cheap substitute for those
expensive sloping-front cases. Some of the cases you get
when you buy a watch or a piece of jewellery have always
struck me as too good to discard and the flat sort can hold a

new rofe
- multimeter
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LOW COST RANGER 1 PCB
DESIGN FROM SEETRAX
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PP3 battery and a circuit board, together with switches and
shallow pots. The fancier types are useful too, but they tend
to be rather light, as there is usually no battery inside and this,
together with their small footprint, means that they are
inclined to slide around your bench, so a few pieces of self-
adhesive foam strip need to be judiciously positioned under-
neath to restrain them.
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REDUCED PRICE

A Case of Good
Health

Even ahumble Vitamin-
C tablet container can find
a new purpose in life.
Stripped of its painted ex-
terior, the aluminium tube
has been put into service as
the ideal container for a fuse-
tester. One terminal is the
case itself, held in one hand,
with the fuse held in the
other, touching the end
washer. Incidentally, this
has now been in regular use
for a full ten years - still
with the original set of four
AAA cells.

THANGIBTIR
ST ER

Out to Lunch
A larger scale example
is also illustrated, to make
sure I have driven home the
theme that virtually anything can be pressed into use. The
orange plastic lunch box takes on a completely unexpected
new role when converted into the housing for a versatile
multimeter!
Hopefully you will realise that I'm not out to lunch, it’s
more a case of what comes to hand

ABOUT Rage
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ALL-IN-ONE DESIGN SYSTEM..............£100
FULLY INTEGRATED AUTO ROUTER.....£50

Ask about tradein

Deata!  Catt Now Fou Demo

Dk on 0705 591057

Seetrax CAE, Hilton Daubnay House, Broadway Lane, Lovedean, Hants, PO8 0SG. TEL. 0705 591037. FAX. 0705 599036
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Electronic Designs Right First Time?

From Schematic Capture -
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EASY-PC Professional

through Analogue and Digital Simulation -

Create your schematics quickly and efficiently
on your PC using EASY-PC Professional.
Areas of the circuit can be highlighted on
screen and simulated automatically using our
PULSAR, ANALYSER Ill and Z-MATCH Il
simulation programs.

]
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------

PULSAR

If the results of the simulations are not as expected, the configuration and component values of the circuit
can be modified until the required performance is achieved.

to Printed Circuit Board Design!

The design, complete with connectivity,
can then be translated into the PCB.
The connectivity and design rules can
be checked automatically to ensure that
the PCB matches the schematic.
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ANALYSER il Z-MATCH Il

Demonstration discs now available.

Affordable Electronics CAD

EASY-PC: Low cost, entry level PCB and
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EASY-PC Professional

oonJo’oéJ

dod

Number One Systems Ltd.

Ref: ETI, Harding Way, St. lves,
Huntingdon, Cambs. PE17 4WR, UK.

For Full Information: Please Write, Phone or Fax.

Tel: 0480 461778

Schematic CAD. $195.00 £98.00
EASY-PC Professional: Schematic Capture
and PCB CAD. Links directly to ANALYSER $375.00 | £195.00
llland PULSAR. =
PULSAR: Low cost Digital Circuit Simulator
~ 1500 gate capacity. s, $195.00 £98.00
PULSAR Professional: Digital Circuit
Simulator ~ 50,000 gate capacity. | $375.00 | £195.00
ANALYSER Il Low cost Linear Analogue
Circuit Simulator ~ 130 nodes. $195.00 cea
ANALYSER Il Professional: Linear
Analogue Circuit Simulator ~ 750 nodes. $376.00 | £195.00
Z-MATCH Hl: Smith Chart program for RF
Engineers - direct import from ANALYSER Il $375.00 | £196.00
uss Sterling

We operate a no penalty upgrade policy. tls Prices
You can upgrade at any time to the I’:, Cllicle exclude
professional version of a program for the o P&P
difference in price. Packing and

| VAT.

Fax: 0480 494042

USA tel:011- 44 - 480 461778 fax 011- 44 - 480 494042
VISA, MasterCard, AMERICAN EXPRESS

ETI JULY 1993

45



d0UALIIAVAUE

A SMALL SAMPLE OF OUR RANGE | «m |Moouie |FReEen

ROOM TRANSMITTER RT1 An extremely 13.75
sensitive miniature transmitter with long battery life.

Dimensions: 20 x 20mm

MAINS TRANSMITTER MT4 Can be connected
Inside any equipment that is mains powered
Dimensions 35 x 20mm

31.50

TELEPHONE TRANSMITTER TTS Small enough
fo conceal within a telephone. Will transmit both sides of
a conversation (series connection)

Dimensions: 10 x 20mm

17.50

TELEPHONE SOCKET TRANSMITTER TSTS
Replace your telephone socket with this one within
which a transrnitter has been concsaled.

ROOM AND TELEPHONE TRANSMITTER RTT i
Operates as a room transmitter, then switches to
telephone transmitter mode during telephone cails.
Dimensions: 30 x 25mm

45,50

AUTOMATIC TELEPHONE RECORDEf 25.90
SWITCH TRS2 Record telephone conversations with
this interface unit and your own tape recorder.

Dimensions: 36 x 50mm

AUTOMATIC TELEPHONE RECORDER ATR1
Adapt the tape recorder included to record telephone
calts automatically.

TELEPHONE TAP ALERT TTA1 Visual warning
of any invasions of privacy on your telephone line.
Dimensions: 38 x 52mm-

RF DETECTOR RFD1 Highly sensitive hand-beld
detector. Range between 10Mhz and 600Mhz. Silent
operation. Dimensions: 70 x 50mm

CAMERA DETECTOR CD8 Detects hidden video
cameras {(even miniature CCD models).
Dimensions: 63 x 38mm

31.50

69.00

.| 89.00

RECORDING BRIEFCASE RBC1 Corrpletely

discreet recordings at a value for money price.

SHOTGUN MICROPHONE AMPLIFIER SMA
Ideal for survsillance. The amplifier will pick up sounds
from a long distance.

SIGNALLING TRANSMITTER SIGT Sends a
continual audio pulse. Can be integrated into alarm,
tracking or warning systems. Dimensions: 20 x 50mm

TELEPHONE AMPLIFIER TAS5 Connected directly
to the telephone, this unit will amplify both sides of a
telephone call. Dimensions: 25 x 52mm

PROFESSIONAL SOUND TQ LIGHT UNIT
K72 Custom buitt for disco or home use. Audio signal

divided into bass, mid and treble bands, with intern.

microphone and spolhght option.

Dimensions 210 x 45mm

36.00

12195 | 3489

16.95

2195 | 32.49

MICRO METAL DETECTOR MMD Detect the

presence of ferrous and various non-ferrous metals.
Useful for all those DIY jobs. Dimensions: 40 x 25mm

Please add £200 P & P to all orders and 17.5% VAT on all UK. orders
For full catalogue please send two ist class stamps or 2 IRC'S
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The new enlarged Cirkif
Catalogue is out now!

32 more pages

New range of Kenwood ‘scopes

The latest scanning receivers and accessories
New section of low cost security products

Extended range of Velleman kits inciuding: 250W 12Vdc
to 220Vac inverter, in-car amplifier power supply, 200
and 400W amplifiers, suppressed lamp dimmer, halogen
lamp dimmer, day/night thermostat and telephone
remote control unit

» New test equipment, includes: 2.3GHz bench frequency
counter, EPROM emulator/programmer, portable ‘scopes
and bench function generators

vVYyvyYyvYyy

» Host of new components, including: compression
trimmers, variable capacitors, connectors, fuses, and
fuseholders, potentiometers, IC’s, soldering irons and
lead free solder

» Published 27th May 1993

» Available from most large newsagents
or directly from Cirkit

» Send for your
copy today!

Cirkit

CIRKIT DISTRIBUTION LTD

Park Lane - Broxbourne - Hertfordshire - EN10 7NQ
Telephone (0992) 444111 - Fax (0992) 464457
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Photoco

In the 21 years since ETI first hit the
news stands, a great many
interesting features and valuable
projects have graced it's pages.
Although back numbers are only
available for the past 12 months, we
can supply photocopies of any
individual article ever published in
ETI.

Photocopies cost just £2.00 per
article, per month regardless of
length. Please note that articles
published over several issues must
be ordered as a series of individual
articles, each for £2.00.

PCB foil patterns (where published) and any
errata are included with all photocopies as
applicable.

Please supply photocopies of the following article(s)
published in ETI (complete in BLOCK CAPITALS)

Title .......

................ Year ...........Page (if known) .................
................ Year ............Page (if known) .................
................ Year ............ Page (if known)

I enclose a cheque/postal order made out to ASP Ltd. to the
value of £2.00 per photocopy ordered.

Send the completed form and your remittance to:
ETI Photocopy Service

Argus House, Boundary Way, Hemel Hempstead
Herts HP2 7ST

Please supply the following Back Numbers of ETI
(complete in BLOCK CAPITALS)

I enclose a cheque/postal order made out to ASP Ltd. to the
value of £2.20 per issue ordered.

Total Remittance £ ................. |0 LY | S L L

Send the completed form and your remittance to:

ETI Back Numbers, Argus Subsciption Dept.

Queensway House, 2 Queensway, Redhill
Surrey RH1 1QS
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AutoMate Mixer

Going Solo? Need to Audition? Look no further. Mike
Meechan explains all.

udimentary talkback systems exist in all desks,
regardless of type, although they are probably
more complicated on broadcast desks, where the
producer as well as the engineer/operator may
have his or her own talkback system. Talkback allows us to
communicate, usually via a console-mounted microphone, to
the artists in the studio or to the outside sources on a
loudspeaker and so is usually part of the post-fader foldback
mix. We may also wish to use talkback to speak to each
headphone foldback circuit separately or simultaneously, or
perhaps to communicate with another control room (cubicle
in broadcast terminology). Finally, the operator may need to
speak onto tape - ‘Slate’ - for identification and such like.

As well as the voice identification - ‘ident’ - on the tape,
Slate also usually places low frequency tone in the same
places. This is then audible when the tape is being spooled
at speed past the heads. Normal talkback systems require
tandem tone injection circuits, with all places where talkback
- speech - can be routed also switchable to the desk tone
source(s). Tone is used to verify whether a circuit has been
established or as an aid to line-up. See Figure 2 last month.

LS Cut may be implemented by a fader-backstop/Mic
select switch operated muting system (as in the AutoMate) or
via a system known as SLS (Studio Loudspeaker Silence),
where the insertion of a jack into any mic input on the
patchbay and a desk input arms the muting system. Similar
systems also operate alongside cubicle monitoring speakers
whenever the desk talkback mic is live. The SLS system is
normally employed on broadcast desks where all console
inputs, inserts, break jacks, listen jacks and outputs are
balanced and available on comprehensive rack-mounted
patchbays. See Figure 8 last month.

Broadcast desks use a comprehensive interlock system so
that it is never possible for the talkback to be routed to the
studio loudspeaker when a microphone is live. A broadcast
environment is such a unique one, with its own peculiar
requirements and needs, that it is worth looking briefly at
some of the unique switching arrangements which exist at
various points in the programme chain. In any case, the
AutoMate may very well be used as part of a hospital or
university campus radio set-up and I’m quite sure that those
involved in such activities would term themselves broadcast-
ers, albeit on a smaller scale!

An area of great importance is the Control Room (CTA)
and from this hub originates the building ‘ring main’.
Conventionally, all network outputs, radio and TV, and
perhaps the speaking clock, are catered for, all available for
selection and monitoring via a rotary switch. There may be as
few as 2 or as many as 24. The ring main outputs are also
available as an integral part of the desk’s main monitoring

system, being plumbed in during studio installation. There
are three points of special significance: a point on the ring
main which is fed from the Studio Output (not the desk
output) after it has been routed to the CTA source mult; a feed
of the Network output, a confidence restorer since it allows
the studio to hear itself on the ring main; and Point 11 (studio
output), not necessarily the same as network output since
tone could be selected during rehearsal or the studio could be
de-selected from the network.

When monitoring on point 12, the desk output can be
heard although studio output is tone. This is because the
monitoring point is taken prior to the tone injection stage.

Broadcast desks have, in essence, two different modes of
operation - Rehearsal and Transmission - and these affect
talkback muting and routing arrangements. Talkback will
replace the desk main output and studio loudspeakers will be
dimmed when in Transmission, but both facilities will be
disabled when the desk is in Rehearsal. When one thinks
about it more closely, the multitude of permutations possible
escalates with frightening ease. See Figure 1.

Those consoles intended for use as PA or FOH (Front Of
the House) mixers will have talkback arrangements of simi-
lar complexity to the broadcast type but a much reduced
monitoring system, since the public address rig itself pro-
vides the main monitoring. Recording-style desks, on the
other hand, normally comprise of much simpler talkback
arrangements but include more complicated monitoring sys-
tems. As far as switching within a sound desk environment
is concerned, the comms. side doesn't pose as many problems
as the other two areas of monitoring and routing, because
absolute quality and fidelity is less important with talkback.

Monitoring

The ability to monitor a particular input signal or group of
signals is probably the single most important switch-related
aspect of a whole recording style mixing desk as it allows the
engineer to listen to the results of his pains and labours. A
complex channel-by-channel monitoring system (unlike a
complex and comprehensive comms, or talkback system) is
not necessary on a broadcast-style desk where Pre-Fade
Level on each channel, group and output usually suffices
(although the master section allows the monitoring of far
more sources than a typical multitrack desk).

Console Master Module Monitoring

It is normal convention for the console main monitoring
and talkback controls to be housed within the master module.
This holds true whether the console is a broadcast, monitor-
ing, multitrack recording type or whatever. Figure 2 is
accurate enough to be called representative of the monitoring
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functions and facilities to be found on
desks of all the differing kinds. Some
desks have fewer facilities while oth-
ers have more. The multitrack is a
good example, with the master sec-
tion looking fairly sparse, although
the individual components remain
very powerful in operation. To illus-
trate this point, we need only look at
the solo system which is a complete

/l e - h entity in itself and, while part of the
'é q overall monitoring system architec-
ture, deserves space of its own. A
A L 5 broadcast-style desk, on the other
B e &l | iy R e/ = < ; > hand, might have a master monitoring
°_t section which occupies a very large

2 3

S

CHECK (L)
MAIN (R)
CHECK (R)

MONITORING
HEADPHONES
* MAIN (L)

MONITOR SPEAKER sws

SELECT MAIN/CHECK

|

LEFT
L ]

MONITOR
DRIVE AMPS

AUTO MUTE ON
FROM AUTO MUTE
DRIVE BUS

CONSOLE
MAIN METERING

MUTE
RELAY
RL2a
v ]

amount of panel space, perhaps fea-
______________ turing rows and rows of push buttons

1 ? or rotary switches, so that all inputs

3 can be monitored in isolation.
=i 3 Monitoring across the width of the
iF console can be lumped broadly into

SW7
=}
0

w
7]
eu
3 w three separate categories. Of these
= E three, two are apparent on the master
T\ 5¢& module - the mainline and auxiliary
% & N monitoring functions - while the third
2E3 is more closely related to the channel

— monitoring architecture. In essence,
o 3 o e
H _____________ 7’ mainline relates to monitor source on

] the main stereo mix bus, solo and PFL
’ L8 while auxiliary monitoring is con:
E ? g ; cerned with FX Sends and Returns
5 0 e el it § E and cassette and DAT machine inputs
g " R =5 etc.. So-called transient monitoring is
§ - % g found on the channels - we’ll look at
£ x - % g2 §_' i ‘this type as a separate issue.
% g Sag q St You can see in Figure 2 that a
g o% » ]% 52 series of buttons is provided. These
§ 28 }:- e el s 0 s are used to select the input to the main
g - . = g X 3 o monitor system. Sources available for
g 2y 200 U S SR o g £z E selection include the multitrack moni-
E :_"’_: [? é‘ (“::3 IF :-g g tor mix, main stereo output, stereo
; z 8 | = 7} 35 § E 3 3 g 8 returns from each recorder, disc player,
.2 %gé TJ == mlSiEls = === o > 533 w;E:_l:g DAT or cassette and there is provi-
E; = ] T T _ 2 gs g;; E“;‘ sion to listen to all echo sends and
28 3> ! 7} » 3 28 returns, foldback sends and external
EE% ) -T -_-___--.___' o =§9 §§§§§ signals at the patchbay. After the se-
bue —> 7 £ 2o § g, lector is the most frequently used
o 2 ; g E § - E Q control, the Master Volume Control.
2 8 k 9 25 z z g This may be a fader, but is more likely
Ea cu SEZpR; to be a detented rotary pot for an
W\ 2B g z g E § 3 & £ E accurate reference for listening. A
- ES 24 g 3 ;8 Dim key is also provided so that lis-
o L é z & g é Q tening levels may be brought down by
ZXE E 2 EZX Z g éZ § g E 52X anaccurately prescribed amount. This
w \- 22 €/ w ) 42058 2 is a useful function to have when one
e 334 E & % wishes to check balance at a repeat-
Eggéﬁg able, lower level, or when using
08 ¢ iz ; e % i tall-(back tc? converse with the artists.
z i":-‘ 8- %’ 3 g g z ‘é This function may also be part of the
2oz € Zhy b 2 £ Rehearsal/Transmission Studio Loud-
- 3 E % § z % . speaker Silence interlock circuits.
w2 Bgdx g Ef Releasing the Dim key restores the
E:J E ; : ZaxZEnmwmoO
9.2 T
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monitor to previous levels. Mute is also provided
and operates in conjunction with the SLS/talkback
system or when slating to tape.

Mono does as the name suggests and is used to
check the mono compatibility of the source being
monitored, while phase reverse is also self explana-
tory and is used to invert momentarily the phase of
one speaker, thus allowing a suspected phase error
to be verified or otherwise, without resorting to
phase reversing the source. Should the engineer be
mistaken in this aspect, instigating a phase reversal
at this point allows a phase check without any
disruption of the main mix.

Split

Split is used extensively in broadcasting but
finds many uses within a recording environment,
too. From the diagram, it can be seen that selecting
this function routes a mono sum of the main mix bus
to one side of the monitoring system loudspeakers
and headphones, while allowing another mono sum
of whatever source has been selected to the remain-
ing half. It thus allows simultaneous monitoring of
two different sources and so the most important
monitoring source (the desk output) can always be
heard, while keeping track of other sources. Its main
use is in network radio where programs and stations
may be opting in or out of a large commercial
network, inserting their own jingles, adverts etc..

Finally, it is possible to monitor the chosen
source on more than one set of speakers (usually two,
but sometimes three). This can be done with the
large, loud and expensive main monitors, on smaller,
high quality ‘nearfield’ monitors (usually situated
on top of the console meter bridge) or on built-in
‘check’ loudspeakers, sometimes known as idiot
speakers. These simulate the effect upon the mix of
transistor radios or other low-fi devices.

As already outlined, master module monitoring
facilities vary little between the different types of
console. The same cannot be said of the channel-by-
channel, or transient monitoring facilities. This is
because those from the different disciplines place
particular emphasis on different requirements and
needs from the channel monitoring system.

It is therefore worthwhile outlining the funda-
mental differences between the various monitoring
functions to be found on all types of mixing desks.

Pre-Fade Level

Pre-Fade Level (usually truncated to PFL), or
Cue or Pre-hear as it is sometimes known, is the
basic system of monitoring to be found on mixers of
all shapes and sizes. As the description suggests, it

MONITORING LS

CHANNEL n MAIN STEREO O/Ps

CHANNEL 2

CHANNEL 1

Fig.3 Main differences between PFL/AFL an
(See also Fig.4)
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is a monitoring point originating prior to the channel
fader and allows the engineer to verify that the signal is
present and at a particular level. It is also useful when
checking that the programme is of sufficient quality. PFL
monitoring can be done without opening or moving the fader
and so recording levels (and the mix) are undisturbed by its
operation, that is, it is a non-destructive type of monitoring,
The PFL has its own PFL mix bus and the main monitoring
loudspeakers (which are normally switched across the main

mix bus) can be arranged to switch to the PFL mix whenever
a PFL key is pressed anywhere on the desk. As per Figure 3,
selecting PFL anywhere on the desk asserts the PFL Active
bus which in turn operates a relay - if Auto PFL Override is
selected on the master module - which switches from normal
programme (stereo mix) on the monitor loudspeakers to
whatever has been PFL’ed. PFL is normally a mono mix,
even if there are stereo sources available as input channels.
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that the engineer can hear a particular input
signal (or number of input signals) both at
their proper level and their proper position-
ing within the stereo field. It is not uncom-
mon for PFL/AFL to be selected globally
across the desk from a Master PFL/AFL
> Select switch located in the master section
2 of the console, although some manufactur-
°_t ers do provide for both on each input mod-

PFL/AFL ACTIVE

ov

y

e e T TR - Ry SIS v
MONITORING
HEADPHONES

RL
)

1

ule. It is also not unusual to find AFL
selection tied in the Solo-in-Place monitor-
ing system, which we shall look at shortly.
AFL is known as Solo or Audition in the
States, while Solo becomes Solo-in-Place.
See Figure 4.

In a recording situation, both PFL and
AFL allow the engineer to hear just how
much overspill from other, adjacent instru-
ments is entering a particular studio micro-
phone. Unfortunately, neither method
allows one to listen to the source in conjunc-
tion with any associated FX returns such as
echo, reverb etc.. By this time, the engineer
will be very well acquainted with how the
[1-| instrument or vocalist sounds dry (without
FX added), since he/she has added an effect
to the raw sound in an effort to enhance it in

some way. It follows that being able to listen
'@——1- to the sound within the mix, with all of its

attendant effects, is now of much greater
significance than being able to listen to the
sound dry. This is where Solo comes in.

AFUPFL ACTIVE
o

RIGHT
PFL

> /AL
i

MONITORING LS

LEFT
—o/
-
MAIN STEREO MIX BUS!
>
AFLPFL MIX BUS

YN

1L

MAIN STEREO OPs
MIX AMPS

PFUL/AFLN
]

TRLAn

CHANNEL n

Solo

On a multitrack desk, this is one of the
most important attributes of the whole moni-
toring system architecture (from an input
channel point of view, at any rate). It uses
the main stereo mix bus and is used to listen
to one or more channels to glean some idea
of what the source sounds like in the final
mix. It is a very powerful destructive moni-
toring tool - powerful because it’s not just a
facsimile of what the channel might sound
like in the mix but, in level and spatial
positioning, a real representation of it from
within, and destructive because it mutes all
other channels routed on to the stereo bus.
This last statement isn’t entirely accurate or
true and we’ll show why soon, but for now
it shows the essence of the system. See
Figure 5.

CHANNEL 2

TRLAb
SIMPLIFIED SCHEMATIC OF BASIC PFL/AFL MONITORING SYSTEM (MONO ONLY)

NOTE: AFL IS POST - FADER BUT PRE - PAN

T RLAa

TO PFL/AFL
CHANGE-OVER RELAYS

CHANNEL 1

Seym

By

Audition
This is a slightly uncommon function,
_ found on some broadcast desks in this coun-
L =] try, but more common Stateside. It allows
- o the operator to listen to the source on an
e AFL Audition or Rehearsal bus or on the main bus, but it cannot
Ve This is similar to PFL in that it is another non-destructive  be switched to both mix busses simultaneously. It is there-
type of monitoring, taken this time from a point of originafter  fore destructive in operation, which can be advantageous, or
the fader, as the name suggests. When derived post-panpot - not in some situations, depending on your point of view. See
somewhat rare - it will also be a stereo monitoring point, so  Figure 6.
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Fig.6 ‘Audition’ style monitoring system
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Upfront

This is a unique form, proprietary to Focusrite and found
on their prestigious Studio console. It's a hybrid mix of Solo
and AFL, allowing a dimmed mix of one to be superimposed
on the other. It allows a balance-pot controlled mix of the
AFL signal and that of the mix currently being worked upon.
This allows one to hear the soloed signal at full level with an
adjustable dimmed mix in the background, allowing EQ and
other adjustments to be made in the context of the mix.

What About Duets when in Solo?

Echo Send is derived from a Post Fade Mix. The proc-
essed signal returns to the desk via the FX Return input(s)
which will be subjected to their own level, pan and monitor-
ing controls before being mixed onto the main stereo bus.

Taking the common example of a vocalist with a wee bit
ofreverbadded, it is obvious, as already discussed, that when
the engineer wishes to solo the vocalist as the mix progresses,
he/she will almost certainly want to listen to what the vocalist
sounds like in the mix, with the reverb added. If pressing a
solo button on that particular channel effects a unilateral
muting of all other channels across the width of the desk, the
solo monitoring of the vocalist with reverb, FX, etc. added
would be impossible to realise.

CAPACITORS

CRICKLEWOOD

FLECTRONICS

VIDEO HEADS

SPEAKERS

All Major Credit Cards Accepled

Free Solo or Solo Free

No, not a cry for help from the men from UN.C.L.EE.!'The
operational inconvenience described above is avoided by
including a Solo Free (or Solo Kill or Defeat) function ineach
channel equipped with solo facilities. Invoking the Solo Free
function releases that channel from the console-wide solo
muting system, thus allowing a collage of different sounds
and their attendant effects to be heard in their proper
perspective within the stereo mix. Should one press Solo on
a Solo Free channel, it is normal for AFL to replace the Solo/
Mute action on the rest of the desk - again, this isn’t a hard
and fast feature and varies from desk to desk. As a conse-
quence of the somewhat disruptive nature of the Solo/Mute
function - it could destroy a whole mix if used inadvertently
during a live broadcast or recording session, for example -
provision is usually made on the master module fora console-
wide solo safe function. This inhibits the console channel
muting system, converting the solo monitoring facility to an
AFL one instead. Again, see Figure 6.

Next month, we finish our look at switching by discussing
the routing requirements of a small or medjum-sized console.

w! We have the widest range of

components available — At competitive prices

CONNECTORS SEMICONDUCTORS

Cricklewood Efectronics Lid. 40 Cricklewood Broadway. London NW2 3ET.
Telephone: 081 452 0161

Faxsimile:081 208 1441
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OFFTRON FOR THE CHEAPEST PRICES IN TOWN

POWER SUPPLIES DISCO & Hi-Fi PLUGS + CONNECTORS
300MA 3/4. 5/6/7. 5/9/12VDC NON REG £395 MINI STROBE £29.95 SINGLE FLUSHMOUNT AERIAL QUTPUT £1.19
750MA 3/4. 5/6/7. 5/9/12VDC NON REG £3.95 VARIABLE SPEED STROBE UNIT £3495  METAL CO-AX PLUG £0.39
3803,« 35:. g;g//; g;gﬂg‘\;gg ngggLAng m.gs SELF CONTAINED 4 LIGHT SEQUENCER £39.95  2pINU.S. PLUG £0.79
Y. 81677, YOS REGULATED. f505  DYNAMIC MIC 500 OHM 12255 TWIN 13A SOCKET SWITCHED p
1200MA 1.5/3/4.5/6/7.5/912VDC REGULATED 1895 S IANDARD UNI-DIRECTIONAL MIC 500 OHM t995 4 GANG 13 SOCKET UNFUSED fatey
:5/3/4.5/6/7 : MIC DESK STAND £4.45
650MA 12V REGULATED £2.95 3W MULTI ADAPTOR L
100MA 13.8 PLUG IN POWER SUPPLY/CHARGER £495 AW CLIP MIC HOLDER f105  DPINDINPLUG 180 DEG. UNASSEMBLED £0.59
FULL GRIP MIC HOLDER £1.95  5PIN DIN PLUG 180 DEG. ASSEMBLED £0.79
T.V. ACCESSORIES 6.35mm TO 6.35mm RIGHT ANGLE LEAD 3.m £295 2 PIN DIN SPEAKER PLUG £0.29
BT213 INPUT SCART CONTROL BOX s 6.35mm TO 6.35mm COILED RIGHT 2 PIN DIN SPEAKER PLUG RECTANGULAR £0.49
: ANGLE LEAD 6m £3.29  HEAVY DUTY BINDING POST (PAIR} £3.59
1 WAY AERIAL AMPLIFIER £12.95 1.5A 2 TAG SPST SWIT
1WAY PLUG IN VAR. GAIN AMPLIFIER £49  AUDIO & LEADS : s Ll 03
1 WAY HIGH GAIN AMPLIFIER £14.99
2 WAY MAST HEAD AMPLIFIER £24.95 STEREO HEAD PHONES +6.35mm ADAPTOR £1.29
9 PIECES AUDIO/VIDEO SCART LEAD KIT £9.95 STEREO EAR PHONES + CASE £3.60
CO-AX PLUG TO CO-AX PLUG LEAD 10M £3.49 STEREO H/PHONES + 6.35mm MONO ADAPTOR
CO-AX PLUG TO CO-AX PLUG LEAD 4M £1.49 ™ £5.50
CO-AX PLUG TO CO-AX PLUG LEAD 2M £0.99 EAR PHONE PADS (3 PAIRS £1.20
CO-AX PLUG TO CO-AX SKT. LEAD 7.5M £2.95 STANDARD EAHPSIE(CE ) £0.65
CO-AX PLUG TO CO-AX SKT. LEAD 10M £3.25 FM AERIAL SPADE TERMINALS £155
SPEAKERS & TWEETERS FM AERIAL CO-AX CONNECTION £1.95 IN CAR
5 PIN DIN TOS5 PIN DIN LEAD £120 50UNDLAB 2 x 75W AMPLIFIER £49.95
gfiﬂgﬁ&ggfgfgc HORN TWEETER 35v £1295  2PHONOPLUG TO 2 PHONO SKT. 5m £1.95  SOUNDLAB 2x100W AMPLIFIER £89.95
3.5" SUPER HORN TWEETER 35V £6.50 2 PHONO PLUG TO 2 PHONO SKT. 1.2M £0.95 SOUNDLAB 2x200W AMPLIFIER £108.95
5" : 2 PHONO PLUG TO 2 PHONO SKT. 3m £1.45
255" ROUND CONE TWEETER 20w 3.5 100W DOOR/SHELF SPEAKERS £24.95
: i CASSETTE HEAD CLEANER (DRY) £0.85
400W HIGH POWER HORN DRIVER £2495  CASSETTE HEAD CLEANER + SOLUTION £1,30% BN 20N SCHAKEAR st
WIDE DISPERSION HORN FOR ABOVE £14.95 : LOW PROFILE 2 PIN DIN SPEAKER LEADS 0.3m £0.89
5.25" FULL RANGE SPEAKER 60W £15.90 25A AC POWER LEAD 2m £1.00 34 2 PIN IN LINE LINE POWER LEAD 1.8m £0.99
6" WIDE RAN GE SPEAKER 10W £6.50 TELEPHONE PICK UP COIL £1.50 AR PURIFIER/IONIZER £12.95
8" CABINET GRILL £395 TELEPHONE PICK UP COIL LARGE £2.49
12" CABINET GRILL £4.90
15° CABINET GRILL £6.75 TOOLS & ACCESSORIES OFFTRO N LTD
DISCO AND HI-FI 12 RANGE ANALOG MULTIMETER g0s  UNIT B3A ALLADDIN WORK SPACE
=4l BEE D 19 RANGE ANALOG MULTIMETER £1995 LONG DRIVE
RECORD DECK £99.95 19 RANGE ANALOG MULTIMETER + CONTINUITY £2295 GREENFORD MIDDX. UB6 8UH
Belt drive turntable with stops/start push button. SERVISOL SWITCH CLEANER £185  TEL:0815758812 FAX: 081 5758791
Electronically controiled 33/45rpm with seperate pitch SERVISOL CIRCUIT FREEZER £2.25
controls. ‘S’ shaped tone arm with counter balance welght 400m| CAN SPRAY ADHESIVE £395 MAIL ORDER TERMS
and anti-skate adjustment. Fitted with detachabie PU head 15W LIGHT WEIGHT SOLDER IRON £6.95  POSTAL ORDER/CHEQUE WITH ORDER E @
picpeihomghigiality .2 SOLDER IRON STAND £395  ACCESS VISA ACCEPTED
magnetic PU cartridge. ' MINI VICE ¢205  £2.75 P& P ON ALL ORDERS
Dims 420 x 350 x 122mm . ALL PRICES INCLUSIVE OF V.A.T
Weight 4.5kg SCREWDRIVER SET 4 FLAT 2 CROSS £2.95 TELEPHONE CALLS BETWEEN 2pm & 5pm
Power supply  220/240Vac PRECISION SCREWDRIVER SET 3 FLAT 3CROSS  £5.95  ALSO 24 HOUR ANSWERPHONE SERV] E.
g?‘rz it TR 5" SIDE CUTTERS £3.45 TELEPHONE 081 575 8812 FAX 081 575 8791
ve
B RATCHET CRIMPING FLIERS £1095  QE7IGIAL ORDERS FROM TRADE, SCHOOLS AND
Turntable platter 300mm dia. MANY OTHER ACCESSORIES IN STOCK
Wow & Flutter  0.20% WRMS Free Catalogue wlith all orders over £20/ Otherwise £2.50 each

TEST AND MEASURING INSTRUMENTS

EPROM PROGRAMMER/EMULATOR

The SP1000 is a full featured stand alone high speed eprom
programmer/emulator with extended power via a PC remote link.
Most eproms up to 1M Bit (expandable to 4M Bit) can be
programmed, empty checked, listed, edited, verified or emulated.

POWER SUPPLIES

The PS series of low cost bench power supplies offer single
dual output with output protection. PS303; single DC power
supply, 0-30V 3A. PS303D; dual tracking DC power supply, 2
X 0-30V 3A. PS2243; DC power supply, 0-24v 3A. A
complimentary range of high performance GPIB programmable
power supplies are also available.

MULTI INSTRUMENT

The MX9000, suitable for a broad range of applications, combines
four instruments including, 1. triple output power supply with
LCD offering 0-50V 0.5A, 15V 1A, 5V 2A, with full overcurrent
protection. 2. an 8 digit LED 1Hz - 100MHz frequency counter
with gating rates of 0.1Hz, 1Hz, 10Hz, 100Hz providing resolution
to 0.1Hz plus attenuation inputs and data hold. 3. A 0.02Hz to
2MHz full featured sweep/function generator producing sine,
square, triangle, skewed sine, pulse and a TTL output and lin.
or log. sweep. Outputs of 50Q and 600Q impedence are
standard features. 4. Auto/manual 3.5 digit LCD multimeter
reading DCV, DCA, ACV, ACA, resistance and relative
measurement with data hold functions. MX9000 £468.83

COUNTERS ® GENERATORS @ OSCILLOSCOPES ® POWER SUPPLIES @ MULTIMETERS ® CLAMP METERS
LCR METER ® PROGRAMMER/EMULATOR ® MULTI-INSTRUMENT ® AUDIO/VIDEO TEST ® GENERAL PURPOSE
For more detailed information on any of the SAJE range of products please contact:-
SAJE Electronics, 117 Lovell Road, Cambridge, CB4 2QW. Tel: (0223) 425440 Fax: (0223) 424711.
o i) (el (Please remember to send full credit card details). All prices quoted in this advertisement are
ELECTRONICS inclusive of VAT.
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by Douglas Clarkson

he starting point in designing any battery operated
piece ofequipment will probably be deciding which
power lines are required and how they should be
implemented. If, for example, a 9V battery such as
the PP3 is used, then it is simple to produce a single positive
regulated line. The 5V line is probably the most commonly
used, although often, a -5V line is required, or it may be
necessary to have other values in addition.

There are two general solutions to this problem - either
use DC to DC converters, or charge pump

C1-
C2+

'S

TOP VIEW

c2- @

devices, which in some cases can be imple-

mented as single chips.
I P Y One of the key features of battery equipment,
i [ g "o however, is the requirement for low battery
cc : .
- &5 consumption. In many cases the power require-
DIP/SO

ments for a non-standard rail are quite modest -
perhaps 2mA at -12V and 0.5mA at +12V. The
Ve efficiency of DC to DC converters at this power
loading is typically poor, perhaps as low as 30%,
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Fig. 1b Circuit conficuration of MAX680/ MAX681

GND
GND
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Fig.1 Pin layout of
the MAX680 and

so while they can provide a higher power line,
this is done quite inefficiently.

Taking as an example the case where 2mA is
provided on the +12 line and -12 line at 30%
efficiency froma 5V supply line, the total energy
delivered is 48mW, which requires 160mW to

MAX681 devices.

be supplied from the +5V line. This equates to
32mA. A 100% efficient converter would only
require about 12mA.

Dual Charge Pump Converter Chips

The MAX680 and MAX681 monolithic dual charge
pump converters provide typically + 10V from a +5 output
and can provide a convenient way of producing power supply
lines without DC to DC converters. There are, however, as
with most devices, limitations on their use which should be
recognised. They are relatively new and will take time to be
assessed by the electronics industry.

Figure 1 shows the circuit configurations of the two con-
verters. The MAX681 is a 14 pin device which requires no
additional circuit components. Pump and reservoir capaci-
tors of value 1p are fabricated in the chip. The MAX680 is

an 8-pin device to which external pump and reservoir capaci-
tors are connected. This may increase the complexity of use
of the device but it provides a better drive capability as shown
in Figure 2. This is especially true for the negative rail.

In terms of operating points, typically less than 10mA
should be supplied to the converted rails. Figure 3 shows how
two chips can be connected in parallel to provide greater
output current. Additional pump capacitors are needed but
the reservoir capaci-

tors can be shared.

[, M Vs TO V-
The devices are "

OUTPUT VOLTAEREOVS. OUTPUT CURRENT

10

quoted for perform- oo

ance at an input volt- o N MAxGR0IhAXES

age of 5V which is Surk N ~

doubledto+10V.The |' 57 R T~ S

chips will function up > 8 iy N T

to a maximum input d N
4

voltage of 6.2V. 5 -

As indicated in
Figure 2, the output
voltage is not regu-
lated and changes sig-
nificantly with load

OUTPUT CURRENT (mA)
FROM V4 TO V-

Fig.2 Output drive voltage as a

V- for the MAX680 and MAX681.

function of total current from V+ to

current. Depending on

the circuit requirements, variable positive and negative
voltage regulators can be used to stabilise output. Factors
such as the ‘headroom’ voltage of the regulator and quiescent
current of the regulator and the load current on the regulated
rail determine whether this process is practicable or not.
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Fig.3 Connection of two chips in parallel to achieve greater output drive current.

Figure 4 shows how the outputs of the MAX680 can be
regulated to produce +5 rails from an input voltage of
between 6V and 3V. Inthe case ofa SV input supply, if a total
of 20mA is drawn from the MAX680 and assuming the
source resistance of the MAX680 is 150R, then the positive
charge pump will drop 3V, leaving 7V for the negative charge
pump. A further 1.5V drop

High-Side Power Supplies

There are numerous requirements in a circuit for ‘high’
voltage lines which consume little current. One example is
that of analogue switches or analogue multiplexers, where a
+12V line may be required. The MAX622/MAX623 devices
operate by implementing a regulated series charge pump to

due to 10mA load will drop
the output negative voltage
to -5.5V, enabling the

MAX664 to maintain regu-
lation at 5V, Clearly, if ad-
ditional current was re-
quired, regulation would
beginto fail first on the nega-
tive rail. The efficiency,

however, ofthe charge pump 5w v
device is high - at least 80%.

In such circuits it is de- :
sirable to minimise the com- () B

bined quiescent current of -r
the chips used. In the exam-
ple outlined in Figure 4, the
quiescent current is less than
0.5mA. Such circuits need

Cls

b

100u ‘
+
Yoe

Va4

MAX680

GND 100u

-

to be used carefully in situ-

4

ations where the current
taken by the system will not -
overload the supply regula-
tion system.

There may be situations
where voltages other than
15V are required. Adjust-
able positive and negative

Fig.4 Use of the MAX680 to produce regulated +5V and -5V rails
from a single supply input.

voltage regulators, however,
tend to have a high ‘head-
room’ voltage of around 1.5V compared with the 0.5V level
of 5V devices, which reduces the drive currents that they can
provide. One option may be to use a pair of MAX680s to
increase current drive ability as outlined in Figure 3.

The 3 terminal positive adjustable regulator TL317M
shown in Figure 5 can be used to vary the positive output
voltage as required. The LM237 and LM337 regulators can
be used to regulate the negative output rail.

produce an output voltage 11V higher than the input voltage,
assuming this value is maintained in the range 3.5V to 16.5V.
The chip can therefore provide a maximum output voltage of
27.5V.

Figure 6 shows the test connections of the MAX622 with
output at pin 5. Figure 7 shows the variation in output drive
of the MAX622 as a function of different values of pump and
reservoir capacitors. Thus, a typical configuration can output
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ADJUST A1
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C1=100n C2=1u

R2

GND |

Fig.5 Circuit configuration of the TL31 7M 3 terminal
positive adjustable regulator for use in the positive
output rail.

around 23V at SmA from an input voltage of 12V. The level
of output drive is considerably reduced for a supply voltage
of 5V. Typically, less than 1mA can be obtained at an output
voltage of 16V. The MAX622 and MAX623 devices do
provide flexibility for the circuit designer where high voltage
lines with low current drive capabilities are required.

Voltage Converter MAX660

In many applications this is already an ‘old faithful’. It can
be used in two main modes - voltage inversion and voltage
doubling based on an input voltage range between 1.5V and
5.5V. The chip is better placed to drive higher loads. Its
typical output impedance of 6.5R is quite modest compared
to that of the MAX680/681 allowing the device to deliver
100mA at 9.5V from a +5 supply. The MAX660 is a pin
compatible high current upgrade of the ICL7660.

Figure 8 shows how the device can be configured for
voltage doubling and voltage inversion. The device has a low
0.2mA operating current and an efficiency around 95%.

+V

Fig.8 Typical configurations of the MAX660 voltage converter -
voltage inversion and voltage doubling.
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Fig.6 Test connections of the MAX622. The output is
connected atpin 5.
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Fig.7 Variation in output drive of the MAX622 as a
function of different values of pump and reservoir
capacitors.

The devices can be configured in parallel to reduce output
resistance and also cascaded to increase output voltage
produced by negative multiplication.

Conclusion

Charge pump devices such as the MAX680/681 and the
MAX622/623 can often be used to provide higher supply
lines from a lower value one where previously this would
have required DC to DC converters or more expensive power
supplies. The use of such charge pump devices can often lead
to disappointment in situations where the current drive
requirements have been underestimated.

Such charge pump devices can probably be used to best
advantage in battery operated equipment where DC to DC
converters are inefficient at low output current levels. The
tidiest use of such circuits is where the outputs can be
regulated and where the current demand will maintain
regulation at all levels of circuit configuration. Where cur-
rents in excess of 10 to 15mA are required, then conventional
DC to DC converters are probably the solution.

The circuit designer needs to keep an eye on the range of
such chips available - the rapid increase in low power battery
operated equipment is creating a ready market for such basic
circuit design elements.

ETI JULY 1993



8 CAVANS WAY, BINLEY INDUSTRIAL ESTATE, i momsis
COVENTRY CV3 2SF, ENGLAND. Tel: 0203 650702
Fax: 0203 650773
TELEPHONE (0203) 650702. FAX (0203) 650773
OSCILLOSCOPES 5002 Wideband Level Meter .
GO — Diai 5003 Digital Mul R
S(E)VLJtETT PACKARD ?g;gg?oozﬂtzazsctsr:ngnael 9000 Microprocessipg Timer/Counter 500 MHz
HEWLETT PACKARD 1740A-100 MHz Dual Channel 9081 Synthesl;ed Signal Generator - 520MHz .
HEWLETT PACKARD 1741A-100 MHz Dual Channel with Analgoue Storage ... 9083 2Tone Signal Source .....................
HEWLETT PACKARD 1744A-100 MHz Dual Channel with Analogue Storage .. ; 9242D Programmable Power Supply 25V-2A
PHILIPS 3211 - 15MHz Dual Channel fromg1s0 92468 Programmable Power Supply 25V-10A ..
PHILIPS 3217 - 50 MHz Dual Channel fromgasp 93008 S Vi
PHILIPS 3226 - 15MHz Dual Channel ..fomg150 9300 RMS Volimeter
PHILIPS 3240 - 50 MHz Dual Channel from £250 9341 LCR Databridge ........
PHILIPS 3261 — 120 MHz Dual Channe from £325 9500/9515 Universal Counter/Timer 512 MHz ...
TEKTRONIX 453 — 100 MHZ DUal Channel ................ccoovveevevecesiomsess oo £250 9824 UHF Frequncy Meter 0-560 MHz ...
TEKTRONIX 515A s £150 9839 Frequency_Counter(UHF)- 560 MHz
TEKTRONIX 2445150 MHz 4 Channe fromgi2s 9907 S0MHz Universal Counter Timer ..
TEKTRONIX 7313 - 100 MHz 4 Channel with Analogue Storage .. from £350 9903 50 MHz Universal Counter Timer
TEKTRONIX 7403N - 60 MHz 4 Channel frome3po 9905 Frequency Counter - 200 MHz
TEKTRONIX 7603 - 100 MHz 4 Channel fromeasg 99017 Frequency Meter (UHF Freq. Counter - z)
TEKTRONIX 7623-100 MHz 4 Channel ......................... .fomesgp 9919 Frequency Meter (UHF Freq. COunter - 1 GHz) ..... .£275
TEKTRONIX 7904 - 500 MHz 4 Channel fromg7s0 9932 Instrument Interface -£125
TELEQUIPMENT D75 - 50 MHz Dual Channel 9303 True RMS R/F Level Meter £650
TEKTRONIX 465 - 100 MHz2 9475 Rubidium Frequency Std £3.5K
TEKTRONIX 4658 - 100 MHz 9084 Synthesised Signal Gen. ............................ £700
TEKTRONIX 468 - 100 MHz Digital Storage . TEKTRONIX
TEKTRONIX 7834 - 400 MHz Analgous Storage ......... Type G Oscilloscope Plug In Unit - Wideband Ditferential Calibrated
TEKTRONIX 7704A - 300 MHz Pre-Amp (as NEW) - .
TEKTRONIX 7613 - 100 MHz Analgoue Storage ... PM 104 Personality Module .
TEKTRONIX 7844 - 400 MHz .. TM 515 Mainframe (Travelier Power Module - 5 Co
TEKTRONIX 454 - 100 MHz . P 6201 Fet Probe ’
MARCONI P 6451 Data Acquisition Probes
5-3A Sampling Heads ........
TF GTASA Nfﬂhw?n Powc_ar Meter o Square Wave Generator
TF PSU 0-30V-3A Twin ... 100 PUigsIGERaTator
% Uni e S e, 1 ', S | i | -1V 757 1 = =
g P e 191 Constant Amplitude Signal Generator (350 KHz - 100 MHz)
- Storage Monitor ......... - .£75
TF 10668/6 FM Signal Generator 603 el .
TF 1073 R/F Aftentuator 0-100db. FECUR] StoEeln Ry o
TF1073A R/F Attentuator 0-100db. . <asi Blsqlrees -£50
TF1245 Q Meter ] e 4926 Disc Drives .£50
TF 1247 20-300 MHz Oscillator WANDEL AND GOLTERMANN
TF 2016A AM/FM Signal Generator 10KHz-120MH2 ..o £175 AZD-1 Display Expander
TF2081/4 Digital Error Detector PRT-1 PCM Regeneration Test Set ....
TF20918 (White) Noise Generator PS12 200 Hz-6 MHz Leve| Oscillato
TF 20928 (White) Noise Receiver PS12 200 Hz-4.5 MHz Level Oscillato
TF2103 Sine/Square 10 MHz Oscillator (Battery) PS-60 6KH2-18.6 MHz Level Oscillator .. L
TF22131 X-Y Display PSG-1 Test Signal Generator (TV Colour Carrier - 4.429687 MHz)
TF 2300 FM/AM Modulation Meter RFZ-5 Reflection Co-Efficient Attachment . :
TF 23008 FM/AM Modulation Meter RG-1 Noise Generator 0-100 KHz ..
TF 2330 Wave Analyzer 20 Hz-50 KHz .. SG-3 Display Unit ......
TF 23701 110 MHz Spectrum Analyzer ... SPM-3 Selective Level Measuring Set ..
TF 2432a 560 MHz Digital Frequency Meter SPM-60 6 KHz-18.6 MHz Leve! Meter
TF 2600A Video Voltmeter ......... SPM12 200 Hz-6 MHz Level Meter
TF2600 Sensitive Valve Voltmeter SPM 12 200 Hz-4.5 MHz Level Meter .
TF 2604 Electronic Vol MISCELLANEOUS
i3 s sl s L DATRON 4700 (with OPT's 20490) Autocall Multifunctional Calibrato
TF 2802/2 Pattern Gi or and SLMS DATRON 1071 Autocall Digital Meter . NEN -
i DATRON 1061 Autocall Digital Meter
TF 2904 Colour Gain and Delay Test Set DATRON 1051 A 1l Digital M.
TF 2905/6M Sine/Square Pulse & Bar Generator utocall Digital Meter
DATRON 1041 Autocall Multifunctiona
TF 2909 Grey Scale Generator ANRITSU MES38C Mi S b
TF 6057B/1 Signal Source (4-8 GHz) ol I S R
TF 2437- Timer/Counter 100 MHz £150  ADI 40A Synthesizer 0-512MHz .......
HEWLETT PACKARD MARKEM 175 Hot Foil Label Printing Machin
e — . DAYMARK Auto Translstor Tester/Sorter Cost new £50K NOW
15520A 6 Db Hybrid (Retum Loss Sheet) - £25 AVO RM 215 - L/2 Breakdown Leakage & lonisation Tester
1600A Logic State Analyser PULSETEK 192 Oscilloscope Calibrator (as new)
1615A Logic Analysers ............ s GOULD Biomation K100-D Logic Analysers ..
180 TR Wlth 87558 - Sept Amplitude Analyser (Rack Moun!ed) ; ADRET 2230A 0-1 MHz Synthesizer
1825 A gsmeuaass ang Delay Generator (Scope Plug-in Unit) ... i ADVANCE J2A/F Sle. Generator 15Hz - 50KHz .................
196A cilloscope Camera ; ADVANCE SG 68 Low Dist. Osc (0-150 KHz) Sine/Sq Wave
32008 VHF Osclllator 10-500 MHz £175  BRADLEY 192 Oscillioscope Cafibrator
3300A Function Generator with 3305A Sweep Plug-In GALLENKAMP 300 Pius Series Thermostat/Cyclic Timer/Temp Cycling Oven ..
3400A 3400 a AMS Voltmeter ...... £150 FISCHER Beta 2040/2060 Coating Thickness Compute:
3406A Broadband Sampling Voltm: .£175 Plus many extras all for ................ .. -
3580 Spectrum Analyser § Hz-50 KHz .. £1250 FLUKE 8010 Digital Multimeter
3582 Spectrum Analyser Dual Channel 25 KHz £3K FLUKE 931B RM Differential Voltmeter .
3585 Spectrum Analyser 20Hz -40 MH; (GPIB) .. . E5K FLUKE 8922A True RMS Voltmeter ...
3710A {F/Baseband Transmitter Fitted with 3716A B/B TX HATFIELD 1015 Level Measuring Set 30 Hz-120 KHz .
37028 IF/Baseband Recaiver Fitted with 3705A Gl HATFIELD 1016 Level Osc. Set 30 HZ-120KHz ..................._......
(Differential Baseband Detector) . PHILIPS 5167 Function Generator 1-10 MHz
3710A and 3702B Make Up Microwave Link Analyser PROJECTINA CH 9435 Photo Microscope
3730A Down Converter with 3738A Oscillator (6.3-8.5 GHz) O/P 70 MHz. £200 SIEMENS W2008 Level Oscillator 200 H .6 MHz
3750A Attentuator (0-100 MHz) 100 giEMENS D2008 Level Meter 200 Hz-18.6 MHz
3762A Data Generator ] £750 LYONS PG-75a Pulse Generator .
3763A Error Detector - LYONS PG-2b Pulse Generator ..
igg:::/: /I:ét(/mnenttaﬁon Recorder (As New Immaculate Condition) ........... E‘:’gg MULTICORE Universal Solderabllity Tester
oltmeter MULTICORE Mk [l Solderability Test Machine
400F AC Voltmeter ............ ~£150  pyyjpg 8226 Six Line Poy Recorders .
400H Vaccum Tube Voitme £50 PHILIPS 6671 High Resolution 120 MHz
400E AC Voltmeter . SYSTRON DONNER 101D Pulse Generator .................
415E SWR Meter . THANDAR TPB00 Prescaler (BrandNew) wilt .. e,
4204 A 10 Hz-1 MHz Oscillator increase Freq, Range of Counter by Factor of 10
6518 Test Oscillator 0-10 MHz TREND 1-9-1Data Transmission Test Set .. £200
8491 A 2008 Attentuator 0-12.4 GHz WATANABE WTR 211 3Way Chart Recorder £200
8620C Sweep Oscillator (M ) WAYNE KERR TE 2090 Transducer Equipment £100
g?ggi g;weep Osciliator with 894A Plug-In (8-12.4GH2) ........................... WAYNE KERR Autobalance Universal Bridge . £200
orage NOrmalisers ..o e KIKUSUI AVM 23/25 Dual Channel VRM! £100
?(qlg Qc f(r)zqaugncv :IJDU?'gr ("r 8-13.25GHz)(O/P 18-26.5GH2) .......... HELPERLTD Sinadder $101 AUIOMANC ........cc.cc................. £120
trectional Coupler THANDAR TF 200 + Case + (600 MHz & 1000 MHz) Prescalers . £175
435A Power Meter NEW TOWARDLTD 8115 Digital Sweep Function €200
M Generator & Freq. Counter (with manuals)
Series 1200 Universai Switch Controller FARNELL NOS55P314 (55 watts) Switch Mode
11-1478 Sensing Heads Power Supplies BRAND NEW Cost NEW £55 now . .€20
11-1572 Sensing Heads Give +5V @ 3.5A +12V @ 3A-12@1A
845-1 1 MHz Frequency Standards Distribution Unit Many more ltems such as power supplies, multimeters & AVO's etc available.
3100 Synthesizer 40-130 MHz Please send S.A.E. for details.
ALL EQUIPMENT IS USED, WITH 30 DAYS GUARANTEE.
PLEASE CHECK AVAILABILITY BEFORE ORDERING.
CARRIAGE CAN BE ARRANGED - VAT TO BE ADDED TO TOTAL PRICE OF ALL GOODS AND CARRIAGE.
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- TELEPHONE
' ORDERS
i - __ may be made on

;i0442)f

PCB
Service

ACCESS or VISA
© |TODAY INTERNATIONAL J “ly
Price Price
| code ‘}K‘,;) E9307-1 Car Battery Tester (Double Sided - Surface Mount) SHPL ISENCSRCI |
£1.80 E9307-2 Mind Trainer ....ccccveeirsieeiinenssasassuccssssressssssassacssassesne U | |
- £2.50 E9307-FC Microwave Monitor B et ssadk s iasm i VRt o o s SR

£3.25
£4.00
£4.75
£5.50
£6.62
£7.20
£8.80
£10.60
£13.10
£15.80
£17.90
£21.80
£23.90
£25.90
£29.00

£35.80 |
£37.90
£40.70

Ng<c—!mz0'€OZZFN“=O*’F}5ﬁ

£32.20 y

Such orders will not be processed until payment is received.

PCBs for the remaining projects are available from the companies listed in Buylines.

Use the formor aphotocopy for yourorder. Please fill outall parts ofthe form. Make sure you use the board reference numbers. This not only identifies the board
but also tells you when the project was published. The first two numbers are the year, the next two are the month.

Terms are strictly payment with order. We cannot accept official orders but we can supply a proforma invoice if required.

E9112-7
E9201-1
E9201-2
E9201-3
E9201-4
E9201 -5
E9201-6
E9203-1
E9203-2
E9203-3
E9204-1

Power On and Overload Regulator ............ccooviianinnnns P
Laboratory Power Supply ............ o !
Test Card Generator Board .
LED Star (2 sided) .......occoveveriniiincnn
Enlarger Timer Main PCB (2 sided) ...
Enlarger Timer Selector Board (2 snded)
Enlarger Timer Switch PCB .. ¥
MIDI Switcher- Main Board.....
MIDI Switcher- Power Suply ..........
Sine Wave Generator (surface mount) .
Auto CarLights ......... .
E9205-1 BatDetector .......
E9205-2 PondController ...
E9206-FC Stereoamplifier ...........c.occecerne

E9206-2° Xenon flashtrigger MainBoard ..o J

E9206-3 Xenonflashtrigger FlashBoard .........ccccooiiiiiiinenen F

o E9206-4 Scanner for audio generator ...... ..D
E9207-1 Improved Rear Bike Lamp .... ..D

E9207-2 Mini Baby Bug Monitor .........ccccccoovun. C

ETI PCB Service, Reader’s Services, Argus House, |
Boundary Way, Hemel Hempstead HP2 7ST I
Please Supply: |
Quantity | Ref No. Price Code | Price Total Price :
E £ £ I

3 - £ |

E £ £ :

Post & Packing | £ 0.75 I

Total Enclosed | £ I

Please send my PCBs to: |

;wl
' I CHEQUES SHOULD BE MADE PAYABLE TO ASP Ltd.

------T_--__----

i
I
I
I
I
I
-

d

E9207-3
E9207-4

Ultrasonic Audio Sender (2 boards)
Camera Add-on unit (4 boards) .........cccovevveiiiiiiinnns
E9207-5 AutoMate S5V/48V Mixer power supply ..
E9207-6 AutoMate Precision 17V power supply ...
E9207-FC Surround Sound Decoder ...
E9208-1 DynamicNoise Limiter.............c.....
E9208-2 Touch Controlled Intercom (2 boards) .
E9208-3 MIDIKeyboard.........ccoovsiiiiioimnnnunnes
E9208-FC Battery charger ..............
E9209-1 Intercom for lightaircraft
E9209-2 Alarmprotector ..............
E9209-3 Temperature controller ..
E9209-FC 45W Hybrid poweramp ...c........ccoceeeeee
E9210-1 Universal VO Interface for PC (2 Sided) .
E2910-2 RapidFuseChecker ..o
E9210-3 Heartbeat/AudioListener ...
E9210-FC WizardsHat................
E9211-1 Electronic Die ..
E9211-FC Car Alam ...............

E9212-1 Digital Circuit Tester ...............
E9212-2 Communications Link by R§232.
E9212-FC MainsInverter .........ccocecoeiinnnn
E9301-2 FadingFestoonery ..
E9301-FC InfraRedReceiver ........c...oov.
E9302-1 EPROM Programmer (2 Sided) ...
E9302-2 SoundtoMIDIBoard..............
E9302-3 PuddleTec......cccoomrncunenns
E9302-4 DiscoAmigaLight Selector ..
E9302-FC InfraRed Transmitter ...........
E9303-1 ~Ni-CdBattery Charger .
E9303-2 ICTeSIer....coivinnrinrmronnscusionsieninnes
E9303-3 Disco Amiga(motordriverboard) ...
E9303-4 DirectConversion Reciever (2 Sided)
E9303-FC LED StobOSCOPE ....cvvnvsvennrmnnnniness
E9304-1 SoloMicPre-Amplifier .
E9304-2 Multimate Tester ............ccove.
E9304-3 TheKeepsafeAlam ...............
E9304-4 ProvingUnit ........ccoeeviviienn
E9304-5 Infra Guide Receiver Module ..
E9304-6 InfraGuide Transmitter ..............
E9304-FC (AutoMate) Peak Program Meter ...
E9305-1 PentacodeMainBoard ................
E9305-2 Pentacode Relay Board
E9305-4 Vibration Detector ...
E9305-FC TheFuzztone ........
E9306-1 GraphicEqualiser .
E9306-2  Super Spooker ...........ocouuee
E9306-3 Middle & Side Stereo Coding .. A
E9306-FC The Chaperon ..........ccoeeiriiiiuminiiinsicisusssssssensessiise

R SRR
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PCB Foils

The PCB foil patterns presented here are intended as a '$ '$ '$
guide only. They can be used as a template when using N
tape and transfer for the creation of a foil. __g'-
o
O —
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Car Battery Tester
Bottom Side (a few components)

3

Car Battery Tester

Main Component Side I

5353

I
o=
R

B

By
o
féooo

| | “ Microwave Monitor
) K &—OLT 000 |
] . 1 gocoogoo .

The Mind Trainer

I—— Low Power Speed Controller June '93

g ?;r}: = Most of the capacitor numbering is incor-
| _—:l_:: rect owing to a renumbering on the circuit
} o 2 e diagram without ammendment to the parts
| = list. Capacitor values are as follows:

QO’::J ? Cl 1wiov
| C2  2u2/10V
. W W C3  33n ceramic
Switch Change for Radio Control C4,5 100n ceramic
C6 10wioVv
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Classified

James Gale
0442 66551

Send your requirementsto:
ETI Classlified Department, ASP, Argus House,
Boundary Way, Hemel Hempstead, P27ST
Lineage: 60p per word (+VAT) (minimum 15 words)
Semi display: (minimum 2.5cms)
£15.00 per single column centimetre (+VAT)}
Electromart £24.00 (+VAT)
Ring for information on series bookings/discounts.
All advertisements in this section must be prepaid. o
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

Per
Insertion

COOKE INTERNATIONAL

SUPPLIER OF QUALITY USED TEST INSTRUMENTS

ANALYSERS, BRIDGES, CALIBRATORS, VOLTMETERS,
GENERATORS, OSCILLOSCOPES, POWER METERS. ETC
ALWAYS AVAILABLE

ORIGINAL SERVICE MANUALS FOR SALE
COPY SERVICE ALSO AVAILABLE

EXPORT, TRADE AND U.K. ENQUIRIES WELCOME
SEND S.A.E. FOR LISTS OF EQUIPMENT AND MANUALS ALL
PRICES EXCLUDE VAT AND CARRIAGE

DISCOUNT FOR BULK ORDERS

SHIPPING ARRANGED

OPEN MONDAY TO FRIDAY 9AM - SPM
ELECTRONIC TEST & MEASURING INSTRUMENTS
Unit Four, Fordingbridge Site, Main Road, Barnham, Bognor Regis,
West Sussex, PO22 0EB
Tel (+ 44) 0243 545111/2 Fax + 44) 0243 542457

N.R. BARDWELL LTD (ETI)

200 Signal diodes 1N4148 ............... K 20 24-way turned pin I.C. sockets . .. £1.00
76 Rectifier Diodes 1N4001. .. g 16 40 pin d.l.l. wire wrap |.C. sockets.. ..£1.00
50 Rectifier Diodes 1N4007 . £1. 2 ORP12 light dependent resistors . . ... .£1.00
56 Rectifier Diodes 1N5401. | 200 Printed circuit board 20mm fuse clips £1.00
100 Asstd Zeners ....... | 200 Asstd. disc ceramic capacitors £1.00
10 NES55 Timer ICs .......... £1.00 80 Asstd. capacitors Inftolut..... ..£1.00
8  C106D 400V 6 amp thyristors £1.00 80 Asstd. electrolyic capacitors . ..£1.00
8 BFY51 Transistors . £1.00 80 4.7UF 16V Radial electrolytics . ..£1.00
30 BCA478 Transistors .. £100 75 4.7UF 63V Radial electrolytics .......£1.00
30 MPSA42 Transistors £1.00 80 10UF 16V Radial electrolytics . .. £1.00
30 SMMRedleds............. £1.00 60 10UF 50V Radial electrolytics . £1.00
25 Asstd. high brightness l.e.d.s. £1.00 80 22UF 25V Radial electrolytics . £1.00
24 Miniature red lLe.d.sImmdia ........ 100 60 33UF 16V Radlal electrolytics. £1.00
60 Axial L.e.d.s {(Diode package) wide angle 50 47UF 50V Radial electrolytics . .. £1.00

BRIAIS o o ol m vt s b penms o S£1.00 60 -100UF 10V Radial electrolytics.. £1.00
12 Asstd. seven segment display: 50 220UF 16V Radial electrolytics. ... ...£1.00
30 Asstd. |.F. transformers ..... 60 470UF 10V Radial electrolytics . ..£1.00
48 Asstd. coll formers........ 40 100QUF 10V Radial electrolytics ..£1.00
100 Asstd. RF chokes (inductors) 12 1000UF 25V axial electrolytics . ......£1.00
30 Asstd. connectors edge-dil-sil etc 1 1 Farad 5.5V memory back up
10 4P 3W MBB min. rotary switches. capaCHOr, ..o 3 .£1.00
20 1Inch Glass reed switches ..........£1.00 1 Paltier effect heat pump £1.95
20 Magnetic ear pipe plus lead & plug ...£1.00 1 10 watt Stereo amplifier, 4
20 Min SP/CO siide switches ..£1.00 GF O B
30 Asstd. dil sockets upto 40pin ....... £1.00

Prices include VAT, postage £1.25. Stamp for Lists
288 Abbeydale Road, Sheffield $7 1FL
Phone (0742) 552886. Fax (0742) 500689

VARIABLE VOLTAGE
TRANSFORMERS

INPUT 220/240V AC 50/60
OUTPUT 0-260V
Price P&P
0.5KVA 2.5 amp max £29.00 £4.65

(£39.54 inc VAT)
7.40 £6.25

1KVA 5 amp max £37. ki
(£51.29 inc VAT)
2KVA 10 amp max £564.00 £7.80
(£72.62 Inc VAT)
3KVA 15 amp max £71.50 £7.80
(£93.18 inc VAT)
5KVA 25 amp max £126.50
(Plus Carriage)
Buy durect from the Importers. Keenest prices in the country
COMPREHENSIVE RANGE OF

TRANSFORMERS-LT-ISOLATION & AUTO
(110-240V Auto transfer either cased with American socket and
mains lead of open frame type. Available for immedhate dairvery.
ULTRA VIOLET BLACK LIGHT

FLOURESCENT TUBES
41140 watt £12.00 {callers only) (£14.10inc VAT)
2 20 watt £7.44+£1.26 pbp (£10.21 inc VAT)
13in 10 watt £5.80 + 75p p&p (£7.70nc VAT)

12in 8 watt £4.80+ 75p p&p (£6.52 inc VAT)

Sin 6 watt £3.96 + 50p plip {£5.24 inc VAT)

6in 4 watt £3.98 + 50p plp {£5.24 inc VAT)
230V AC BALLAST KIT

For etther Bin, 9in or 12in tubes £6.50+ £1.15
pbp (€781 incVAT) B 4
For 13in tubes £6.00+£1.35 p&

([864 inc VAT)

400 WATT UV LAMP
Only £34.00+(2.50p&p  £42.89inc VAT
160 WATT SELF BALLASTED BLACK
LIGHT MERCURY BULB

Available with BC or ES fitting. price inc VAT
& p&p and VAT £28.56

12V D.C. BILGE PUMPS

=

500 GPH 15t head 3 amp £18.21 H):
1750 G P H 15f head 9 amp £31.73 g

Also now available: 24V D.C. 1750 GPH 16fi head

5 amp £32.90. All designed to be used

submerged. PRICES INCLUDE P&P & VAT LA

EPROM ERASURE KIT

Build you own EPROM ERASURE for a fraction of the

price of a made-up unit kit of parts less case includes

12in 8 want 2537 Angst Tube Ballast unit, pair of bi-pin

Jeads. neon indicator, on/off switch, safety microswitch and

circuit £14.00 + £2.00 p&o {£18.80 Inc VAT)

SUPER HY-LIGHT STROBE KIT
Designed for Disco, Theatrical use etc.

Approx 16 joules Adjustable speed £50.00+£3.00 p&p
(£62.28 inc VAT)

Case and reflector £24.00+ £3.00 php  (£31.73inc VAT).

SAE for further details including Hy-Light and in-

dustrial Strobe Kits.

“BOFFINS SPECIAL" -
UNIQUE OFFER

Surplus Precision Medical Unit, internally in excel-
lent condition. Designed primarily to eject a precise
controllable amount of fluid trom a medical syrings
{latter not fied). Contains the following remov-
able components: Dual Micro Processor Boards and
EPROMS. Escap Precision 12V DC Motor with
3001 Gear Box and optical encoder coupled 10 8

isi hreaded drive i Mains supply
with 6 x 1.5V Ni-Cad AA. cells back-up. L.C.D.
Digital read-out 17mm high with legends Audible
warning.
These are soid for the dismantling of the exceptional
quality components. Regret no Circuits available.
Ridiculously low price: £16.00 + £4.00 p&p

{£23.50 incl VAT).
WIDE RANGE OF XENON FLASHTUBES
Write/Phone your enquiries
12V D.C. GEARED MOTOR
12V D.C Reversible precision-buill Motor Output
speeds no load approx. 12V-26 rpm; 9V-20 rpm; 6V-12
pm. Will work at lower voitages and still retain a
reasonable torque. Ideal for robotics etc. Size: L
40mm. W. 29 mm. H. 39mm. Shaft: 3mm dia x 10mm
long. Price: £8.00 + 50p p&p {£10.00 inc. VAT)
TORIN CENTRIFUGAL BLOWER

230V AC, 2,800 RPM, 0.9 amp. 130mm diameter, im-
pelior outlet 63 x 37mm, overall size 195 x 160 x
150mm. long. Price £17.50+£2.50 p&p (£23.50 inc.

e SOLID STATE RELAY

7 amp « 240V. A.C. when mounted on suitable Heat-
sink. Can be driven from T.T.L or Computer output be-
tween 3-10V D.C. Size: 24mm x 17mm x 16mm high.
Fixing centres 30mm (TO-3). Price: £3.00 +40p p&p
{£4 00 inc. VAT)

GEARED MOTORS
71 RPM 20ib inch torque reversable 115V AC in-
put includs itor and i for 240V AC
oporaton. Price inc VAT & p&p £23.50,
SOLID STATE EHT U!
input 230/240V AC, Output x 15KV,
Producing 10mm spark. Built-in 10 sec timer,

Easily modified for 20 sec, 30 sec to continuous.
Designed for boiler ignition. Dozens of uses in the

fieid of physics and ics, eg supplying neon

or argon tubes etc. Price less case £8.50+£2.40
p&p (£12.81 inc VAT) NMS

SAVE POUNDSII
Build your own forged bank note detector. Can
detect counterfeits amongst a quantity of notes
Complete kit of parts less case. 240V a.c.
including 5° uV black light tube, starter and
holder, a pair b1 - pin tube holders. Total price
including p&p & VAT only £13.06

RHEOSTAT
50W 2 ohm 5 amp ceramic power rheostat. price inc.
VAT & plip £10 61
MICROSWITCH
Pye 15 amp changeover lever microswitch, type s$17

Brand new price 5 for £7.05 inc VAT & p&p

Showroom open
Monday/Fridsy

SERVICE TRADING CO

67 BRIDGMAN ROAD, CHISWICK. LONDON W4 5BB
FAX 081 995 0549 081-995 1560
ACCOUNT CUSTOMERS MIN. ORDER £10

Ample
Parking Space]

CHNICAL & SCIENTIFIC ¢
U P ORI E

s

,- nd user equipment.
'Components 5
Special spares L
Transducers $

100 WATT POWERAMPS £8!
T0O220 Drivers Toz Heatsink!
KIA 1 Regent Road, llkley - 60w
MOSFET RACKAMPS 240v/£15
- 10w amp panels 12-16v/£1 -

CATALOGUE £1.00 + 25p P&P
LEDs 3mm or 5mm red o green ...........8p each yaliow 11p each
High mtensity red, green of yelow S ... -30P £3CH
Cable ties tp sach £5.95 per 1000 £49.50 per 10,000
Stepping motor 4 phase 12v 7.5 step 50 obms..
SAA1027 stepping motor driver chip
FM Transmiter kit good qualfty S
High qually photo resist copper ciad epoxy giass
Dimensions single sxded

Fr s 7] catalogue + 20 capacitors - SAE
6x12 inches £5.37 -

12x12 nches £1066 -

Special Offers

Computer grade capaciiors with screw terminals 38000ut 20v

87000uf 10v £1.85. 68000uf 15v £2.95, 10000uf 16v £1.50

TREIIELSET 4| | TO ADVERTISE
LM2931AT5.0 low drop out 5v vesélaw TO220 package ....... $0.85

BS250 P channel mosfet £0.45, BC559 ransisior £3 95 per 100

74L505 hex mvertor £10.00 per 100, used 8748 Microcontroier £3.50
TV Mains swich 4A double pole with momentry corttacts for remote
control pack of 10 £3.95 bax of 60 £18.95
DC-DC convertor Raliability model V12P5 12 in 5v 200ma out 300v
nput 1o cutput isolation with dala £4.95 each or pack of 10 £39.50
Hour counter used 7 digit 240vac50Hz €145
Resistor pack 2500 resistors 1/8-2W 50 deferent values .....
QWERTY keyboard 58 keygood qualty switches new £5.
QWERTY ki senal output no data (used)...........£5.00
Wida range of CMOS TTL 74HC 74F Linear Transistors ks
rechargable bafteries capacitors 1ools etc aways in stock. Please add
95p towards PAP val nciuded
JPG ELECTRONICS

276-278 Chatsworth Rload Chesterfield S40 2BH

Access/Visa Orders {0246) 211202 callers weicome

TELEPHONE
JAMES ON
0442 66551

62
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THE AFFORDABLE COMMUNITY
BROADCAST MIXING DESK
ELEGANT IN STYLE

SOUND AND QUALITY

THE NO SQUARE
BOX LOOK

MANUFACTURERS
OF MIXERS AND
AUDIO EQUIPMENT

SINCE 1951

R TRIED AND
B PROVEN
PRODUCTS

EVERY PART OF THIS
FULLY MODULAR MIXER
AVAILABLE SEPARATELY
IN KIT FORM OR TESTED
SUB UNITS FOR DESIGNER
CONSTRUCTORS CLIENT DESKS

VISIT OUR

WORKING STUDIO

AND TEST DRIVE THIS DESK
PHONE: 0268 793256

ARTRIDGE
LECTRONICS

A.C. PARTRIDGE LTD.
PHONE: 0268 793381 FAX: 0268 565759

% Uncluttered Operational Area
% Presenter Designed Layout
% Full remote Control Facliities
%* The Low Proflle User Friendty

WORKS: UNIT D,
318 HIGH ROAD
BENFLEET, ESSEX SS7 SHB

“C” COM

: 66 SMITHBROOK KILNS, mnmg \NLEIGH,
“ =l SURREY GU6 8JJ UK

Tel: +44(0)483268999
Fax: +44(0)483268397

C & G TRADING

F.M. MINIATURE TRANSMITTER KITS
TUNEABLE 80-135 MHZ 500 METRE RANGE

F/Class P.C.B. Roller tinned 30 x 55 Mil £5.00
inclusive
Micro Model only 10 x 15 mil spec as above
£5.00 inclusive.

Immediate dispatch no cheque clearing.
We have discounted high quality kits at a
fraction of original cost while stocks last. Also a
vast amount of surplus item.

We also purchase surplus

SURPLUS
STOCK

ASTEC LOW VOLTAGE POWER
SUPPLIES:
O 36 to 100 watt. from £15.00
STORAGE DEVICES:
O 3.5 Internal 720k Floppy Drives
O 5.25” External 360k Floppy Drives
O Internal tape Streamers, half-height
ADAPTERS:
O 8/16 Bit SCSI Cards
O Graphics Adapters. 1TMB on board
FANS, SWITCHES, PLUGS, efc...
Stock constantly changing, phone/fax
for latest and/or full stock list

Call: 081 441 4189

or Fax: 081 364 9495

AD TECHNOLOGY LIMITED E

46 Salisbury Road,
Barnet, ENS 4JN

ELECTRONIC PLANS, laser
designs, solar and wind generators,
high voltage teslas, surveillance
devices, pyrotechnics and com-
puter graphics tablet. 150 projects.
For catalogue. SAE to Plancentre
Publications, Unit 7, Old Wharf
Industrial Estate, Dymock Road,
Ledbury, Herefordshire, HR8 2HS.

USE THE
COUPON TO
SELL YOUR
UNWANTED

ITEMS

HEATHKIT. U.K. spares and
service centre/Educational
Products Distributor. Cedar
Electronics, 12, Isbourn Way,
Winchcombe, Cheltenham
GL54 5NS Tel. (0242) 602402.

NEW VHF MICROTRANSMITTER
KIT tuneable 70-115MHz, 500
metre range, sensitive electret
microphone, high quality PCB,
SPECIAL OFFER complete kit
ONLY £5.95 assembled and
ready to use £9.95 inclusive P&P.
3 Watt FM transmitter kit £15.95

FAX YOUR 1 486 3002 Cheuos RO 10
eques s to:
ADVERT BT 3 Houtder o aes. (DEPT
0442 66998 e R o T
other kits.
TO ADVERTISE TELEPHONE
JAMES GALE ON 0442 66551

WANTED

RE-USABLE AND ALL TYPES
OF ELECTRIC SCRAP

P.C.B's, PLUGS AND
SOCKETS, EDGE
CONNECTIONS, TEST
EQUIPMENT, VALVES, ETC.
PAID ON CLEARANCE.

AR.S. )
2 NORMANS LANE, RABLEY
HEATH, WELWYN,
HERTS AL6 9TQ
TEL: 0438 812193 FAX: 0438
812387 MOBILE: 0860 214302

TURN YOUR SURPLUS
TRANSISTORS, ICS ETC INTO CASH
immediate settlement.

We also welcome the opportunity
to quote for complete factory
clearance.

Contact:
COLES-HARDING & CO.
Sandall Road, Wisbech,
Cambs PE13 2PS

BUYERS OF SURPLUS INVENTORY
ESTABLISHED OVER 15 YEARS

Tel: 0945 584188
Fax: 0945 475216

Start training now for the following
courses. Send for our brochure —
without obligation or Telephone us on

0626 779398

Name_ ' amuh

ETI/793
O Telecomms
=3 Tech C&G 271
O Radio Amateur
1 Licence C&G
__ 0 Micro-
processor
O Introduction to
Television

Radio & Telecommunications Correspondence School
12 Moor View Drive, Teignmouth, Devon TQ14 9UN




TAKE A NEW DIRECTION AS AN ELECTRONICS
ENTHUSIAST AND START TO LIVE IN THE
FUTURE IN A SMART HOUSE. APART FROM
THE FUN OF EXPLORING NEW TECHNIQUES
YOU CAN ECONOMICALLY ADD SECURITY,
CONVENIENCE AND ENERGY SAVING
FEATURES TO YOUR HOME
Discover a remarkable range of home automation components

Smart House Systems Ltd
3 Buchanan Street, Largs, Ayrshire KA30 8PP
Tel: 0475 672589

A & LSYSTEMS LTD. |

If your looking for a supplier with the following -

A Massive Range of Electrical and Electronic

Components, Systems, All Aimed at the Proff esional

and Hobbyist Markets along with Very Competitive

Prices, First Class Service and Response then -
LOOK NO FURTHER

[ Fummmmmuwlnmmammnnmmmsmmm
Security Products, Filters and Suppressors, Fuses and Circuit Breakers, Hardware, Optotlectronks, Power
Supplies, Relays, Resistors, Semiconductors and Hardware, Switches, Telecomms, Tools, Transformers, etc.

For Detailed Listings Send £1.25 to -
7 West Street, West Butterwick, Scunthorpe, Sth Humberside. DN17 372

———

MENDASCOPE LTD
REPAIR & RECALIBRATE
OSCILLOSCOPES
ALL MAKES AND MODELS

NATIONWIDE COLLECTION
& DELIVERY

FREE ESTIMATES
Llangollen, Clwyd, N. Wales LL20 7PB

PHONE: 069 172 597

DNM Slit Foil

The Ultimate Electrolytic Capacitor
For Audio

Upgrade your amplifier by improving its weakest link,
the power supply electrolytics. Purpose designed for
audio, the Slit Foil Capacitor eliminates unwanted eddy
currents greatly improving amplifier resolution.
Full details from:-

DNM Design,
15 Highland Avenue, Brentwood,
Essex CM159DD
Fax and Tel: 0277 225865

MICROPROCESSOR TIMER KIT

Deslgned to control
4 outputs
indepenently
switching on and
preset times over a
7-day cycle,

LED display of time and day, easily programmed
via 20 way keyboard. Ideal for central heating
control including different swithing time for
weekends. Battery back-up clrcuit. Includes box.
18 time settings.

CTB000K . . ......oovuiieiiiaaaranunnnse £65.95
XK114; Relay kiit for CT6000, includes PCB,
connectors and one relay. Will accept up to 4
relays. 3A/24oV c/ocontacts ........... £10.
701 312 Additional refays ............... £1.60

HOME CONTROL CENTRE

XK128 SUPER-SENSITIVE FM
MICROBUG

FM transmitter measuring onty 46x26x16mm,
including built-in microphone. Frequency 88-
93MHz enabling reception on a standard
domestic FM radio. Range approximately 300m,
depending on terrain. Powered by 8V PP3 {TmA).
Its small size and highly sensitive electret
microphone makes it ideal for surveillance, baby
alarm, etc.

DISCO LIGHTING KITS

XK141: SEQUENCER. four channel chaser with
32 different sequence patterns. ......... £29.95
XK 130: STROBOSCOPE designed to produce
a high intensity light pulse, Built in Audio
TG G i rgidha B e o mramane & £21.85
XK153:Extra - Highpower strobe... as above but
more powerfull ... ... ....oieiiiiiiinn £25.85
DL3000K - 3-channel sound to light kit features
zero voltage switching. automatic level control
and built-in microphone 1kW per channel £24.95

8 WAY SEQUENCER KIT

DON'T CHASE AROUND FOR ANOTHER
SEQUENCER

The DLBOOOK is an 8-way sequencer kit with built
in opto-isolated sound to light input which comes
complete with a pre-programmed EPROM
containing EIGHTY - YES 80! ditferent sequences
including standard flashing and chase routines.
The kit includes full instructions and all
components (even the PCB connectors) and
requires only & box and a control knob to
complete. Other features Include manual
sequence speed adjustment, zero voltage
switching, LED mimic lamps and sound to light
LED and a 300W output per channel.

And the best thing about it is the price:

ONLY £49.95

for CATALOGUE
ORDERS: RING 081-579-9794 - 24 HRS.

COMPUTERS

COMPUTERS
@ LOW COST SYSTEMS
@ 2065 FROM £4d
/386’ FROM £489
&FF 486 FROM £545

All low cost systems includec Mono VGA Monitor,
1MB RAM, 42 MB Hard Drive Mini Tower or
Desktop Case,3.5 Inch 1.44MB Floppy Disk Drive,
2 Serial,1 Parallel, 1 Games, 102 Enhanced
KeyBoard, Three Year Warranty (first year parts
& labour, then labour only).

SECURITY EQUIPMENT
= _ %@ = L
= s §

TK ELECTRONICS HOME SECURITY
CALL US NOW FOR YOUR FREE ESTIMATE

=t Lk R

HIGH.TEC

i
EEPROM CARDS |
| NOW AVAILABLE J

PRIVATE MOBILE RADIOS AND ACCESSORIES

VERSATILE REMOTE CONTROL KIT

Thic kit includes all components

(+ transformers) to make a sensitive IR receiver
with 16 logic output (0.15V) which with suitable
interface circuitry (relays, triacs, etc - details
supplied) can be used to switch up to 16 items
of equipment on or off remotely. The outputs may
be latched (to the last received code) or

momentary (on during transmission) by
specifying the decoder IC and a 15V stabilised
supply is available to power external circuits.
Supply. 240V AC or 15-24V DC at 10mA. Size
{excluding transformer) § x 4 x 2cms. The
companion transmitter is the MK18 which
operates from a 9V PP3 battery and gives & range
of up to 60ft. Two keyboards are available MKS
(4-way) and MK10 (16-way), depending on the
number of out-puts to be used.

MK12 IR Receiver (incl. transformer) ... .£24.95
MK18 Transmitter ...£1275

MKS 4-Way Keyboard . ... .£6.35
MK10 16-Way Keyboard .. £1275
601 133 Box for Transmitts .£3.10

These kits contain all necessary components and full
Instructions & are designed to replace a standard wall switch
and control up to 300w of lighting

See XK132 300W touch dimmer - IR remote control

XK136 300w touch dimmer just touch to switch on/ofl & dim
XK135 IR transmitter for XK132

TDE/K Extension kit for .
XK132/XK136 to enable 2 L
way switching ....... £4.95

ELECTRONICS
13 BOSTON RD.
LONDON W7 3SJ
TEL. 081 579 9794
FAX: 081 840 6519
ORDERING INFORMATION:

P&P:- UK £1.25 Europe & Eire £3.60. Elsewhere £10.00
(unless otherwise notified)
Barclaycard/Access No. with order.

LOCAL AUTHORITY AND EXPORT ORDERS WELCOME
GOODS BY RETURN SUBJECT TO AVAILABILTY

SEND £2.00 FOR
CATALOGUE OR
CALL AT SHOP
Mon-Sat 9.30-6.00

N




ELECTROMART
LIVERPOOL
PROGRESSIVE RADIO

L.F. HANNEY

TO ADVERTISE

Your Electric Component
Specialist for Avon, Wilts
& Somerset.

77 Lower Bristol
Road, Bath, Avon.
Tel: 0225 424811

87/93 Dale Street
Tel: 051 236 0982 051 236 0154

47 Whitechapel
Tel: 051 236 5489
Liverpool 2

Open: Tues-Sat 9.30-5.30

‘THE ELECTRONICS SPECIALISTS'

HURRY, WHEN SOLD OUT
THAT'S IT,DEFINITELY NO
REPRINTS. “THE WORLD OF BUGS
& MINI TRANSMITTERS”
Dozens of circuits & info. The only
book of it's kind available in the
U.K. £7.95inc. P&P.

Due to cancelled order, sale of
ready built bugs, two transistor
circuit, very sensitive, 27 x 10mm.
£5.50 + 35p P&P telephone bugs
ready built 20 x 10mm. £4.20 + 35
P&P send for free catalogue of
many types of circuits Enclose
S.AE. all cheques & P.O'S
payable to:
“GAINSFORD ELECTRONICS"
71 GAINSFORD ROAD,
SOUTHAMPTON SO2 7AW.
Allow 7 days delivery.

SERVICE
MANUALS

Avallable for Most cquipment.

TV, Video, Audio, test etc.
Any Age, Make or Model.

Write or Phone for Quotation.

MAURITRON (ETI)

8 Cherry tree Road, Chinnor,
Oxon, OX9 4QY.
Tel:- (0844) 351694.
Fax:- (0844) 352554

IN ETI
CLASSIFIED
TELEPHONE
JAMES GALE

ON 0442 66551

Or alternatively use
the coupon provided

below to advertise
your product or
service

ow CLEARANCE SEMICONDUCTORS ure siling fust, cg
27C1001A £3.45, ZB0A-CPU £0.69, INCLUDING VAT. Extensive lists €1.

0 0 1993 Electronics Design Competition o o
- Individual or group entry, closing date 29th October 1993. Cash prized
Profile Electronics (ETI) “Your APPROACHABLE supptier”

100-102 Woodhouse Road, Leyto , London E11 3NA. Tel: 081-470 2038

Are you making the most of your [BM-Compatible PC ?
++ EDUCATIONAL DISCOUNT + — See our main advertisement for detaild

ELECTRONICS TODAY INTERNATIONAL
CLASSIFIED ADVERTISEMENT DEPARTMENT
ARGUS HOUSE, BOUNDARY WAY, HEMEL HEMPSTEAD HP2 7ST

Rates: Lineage 55p per word + VAT minimum 15 words.
Semi-display £14.00 per single column cm plus VAT. No reimbursement for cancellations. All ads must be

ET

pre-paid.
T ETESNRSENRRE, ) B ING SU HEEIS SR S 1 g AW SOt
o Lo NIRRT T X AR SRR TR S Yo YRRty =g - <
......................................................................................................... Daytime¥el. Moo ... o ot
L1 0] TR s - A e i e AL RO D RESELL R YYD . e b il |
PLEASE DEBIT MY ACCESS/BARCLAYCARDNo. [ [ [ [ [T [ T[T T[T | | | ExpiryDate......orerrr.

LJFOR SALE [JCOMPONENTS [JPLANS []OTHERS STATE

ETI JULY 1993



ELECTRONICS

TODAY INTERNATIONAL

EDITORIAL

Editor Paul Freeman
Sub Editor Jim Bluck

CREATIVE
Art Editor Peter Kirby
Designer Iain Houston
Technical Iilustration John Puczynski
Photography Manny Cefai

ADVERTISEMENT SALES
Advertisement Manager
Mark Linacre
Display Sales
Tony Hill
Advertisement Copy Control
Marie Quilter
Classified Sales
James Gale

MANAGEMENT
Managing Director
Terry Pattisson
Circulation & Promotions Manager
Debra Stupple
Production Manager
Tony Dowdeswell
Group Editor
Stuart Cooke
Group Advertisement Manager
Claire Jenkinson

0142-7229
CONSUMER PRESS

ETlis normally published on the first Friday in the month preceding the cover date. The contents
of this publication including all articles, plans, drawings and programs and all copynight and all
other intellectual property rights therein belong to Argus Specialist Publications. All rights
conferred by the Law of Copyright and other intellectual property rights and by virtue of
international copyright conventions are specifically reserved to Argus Specialist Publications
and reproduction requires the prior written consent of the company ©1990 Argus Specialist
Publications. All reasonable care is taken in the preparation of the magazine contents, but the
publishers cannot be held legally responsible for errors. Where mistakes do occur, a correction
will normally be published as soon as possible afterwards. All prices and data contained in
advertisements are accepted by us in good faith as correct at the time of going to press. Neither
the advertisers nor the publishers can be held responsible, however, for any variations
affecting price or availability which may occur after the publication has closed for press.

@ Subscription rates...UK £23.40 Europe £29.50 Sterling Overseas £31.00 US Dollars
Overseas $59.00

Published by Argus Specialist Publications, Argus House, Boundary Way, Hemel Hempstead
HP2 7ST. Telephone (0442) 66551. UK newstrade distribution by SM Distribution Ltd, 6
Leigham Court Road, London SW16 2PG. Telephone 081-667 8111. Overseas and non-
newstrade sales by Magazine Sales Depariment, Argus House, Boundary Way, Hemel
Hempstead, HP2 7ST. Telephone (0442) 66551. Subscriptions by Argus Subscription Services,
ETI, Queensway House, 2 Queensway, Redhill, Sumey RH1 1Q8S. US subscriptions by Wise
Owl Worldwide Publications, 4314 West 238th Street, Torrance, CA90505 USA. Telephone
(310) 375 6258. Typesetting and origination by Ebony, Liskeard, Comwall. Printed by Wiltshire

- TR

SPECIALIS PUBLICATION

Argus House, Boundary Way,
Hemel Hempstead HP2 7ST
Telephone (0442) 66551 Fax (0442) 66998
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n automatic low power path light for the back garden would

be helpful for many a dark garden and it comes to you with
the aid of a PCB given away free on next month's front cover. Still
on the light theme, we have a warning of front and rearlight failure
on your car, which could be very helpful as most of us seem to rely
on information from other drivers.

A power supply using low current components but with the
capability to deliver short periods of high current is also featured.
This alternative supply would be very useful for running a
transceiver.

The radio control project next month is to fit a set of brake
lights to your model truck or car, we have a hot-wire cutter for
cutting and moulding plastics and a window monitor for a remote
check on whether a number of windows have been left open.

All this and more in your August edition of ETI - in the shops
on July 2nd.

The above articles are in preparation but circumstances may prevent publication

LastMonth

ur June issue featured:

5 Band Graphic Equaliser
The Chaperon
Super Spooker
Moving Coil Meters
RC Low Power Speed Controller
Crossing the Great Divide
AutoMate Mixing Desk
The History of Batteries

Back issues can be obtained from Argus Subscription Services.
Address in column to left.

ADVERTISERS’ INDEX

AUTONA 39 JENBULL .o issnanscens
BK ELECTRONICS ....ccovnieresenicnnnee IFC  JAY TEE ELECTRONICS
BADGER BOARDS 12 JPG

BONEX MAPLIN ELECTRONICS ......
CANAL BRIDGE AUDIO NUMBER ONE SYSTEMS ....
CHELMER VALVE Co. ....... OFFTRON

CIRKIT OMNI ELECTRONICS

CP TECHNOLOGY ....cvonnsrreerrsosesnene PICO TECHNOLOGY ....
CRICKLEWOOD ELECTRONICS ....54  PROFILE ELECTRONICS ...
DEVAN TECH RN ELECTRONICS ......
DISPLAY ELECTRONICS . SAJE ELECTRONICS
ELECTROMALL .......ooercerrnnees SEETRAX

EQT TELNET

HALCYON ELECTRONICS WILMSLOW AUDIO .....c.cervercenes
HESING TECHNOLOGY ....ccovenennnne
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Electromail offers you
over 38,000 products = you could
read all about them, FREE.

lectromail is Europe’s biggest electronic, electrical and mechanical components and [_ =

equipment catalogue, with information on over 38,000 top quality products and tools. WMJ& cATAwG“E OFFEH

In fact, there’s so much information that it comes in 3 parts. Normally it would cost £6.50, |
Electromail, PO Box 33, Corby, Northants, NN17 9EL Tel: 0536 204555

but when you spend £50.00 on your next order, we'll provide a full refund! Please send me the complete Electromail catalogue for which | enclose payment. { understand my payment
| will be refunded in full should my next purchase be over £50.00. This offer cioses 31/10/93. Please allow |
28 days for delivery. Offer applies in UK only. Use this coupon to qualify for the offer ~ photostat copies
are acceptable.

The Electromail catalogue gives you access to the full RS Components range of
carefully selected products, together with full specifications. With over 2,000 full colour |

pages, it is the industry’s premier reference work - no professional engineer would be Na"?f: - o - I
without it | e |
Send for your copy now - it can be yours FREE. Either ‘phone or fax us direct quoting A:d:s:' ) - - B
your Access/Visa number and this code: A6/3. | - B |
Or complete the coupon. The offer closes on 31st October 1993. | = =3 |

THE INDUSTRY’S TOP REFERENCE GUIDE | |:corescneeuerroniorza
| wish to pay by Accesslvlsa My Credit Card No. is Expiry Date a——— |

|ﬂ I O R
Electromail, PO Box 33, Corby, Northants, NN17 SEL |§[ HEEEEEEEEEEEEEN e |

Tel: 0536 204555 Fax: 0536 405555 R e =T RN =N S,




SERIOUS SUOUND
SERIOUS SAVING

HIGH QUALITY PROFESSIONAL 100W
POWER AMPLIFIER KIT — SAVE £30

* Ideal for Instrument Amplification * Stage Foldback * Small Venue P.A. * Studio Monitor Amplifier

1992/3 Catalogue Price £159-95
NOW ONLY (i)

£129.05

Order Code LT11M

I his superb amplifier kit brings together five of the best and
most popular ‘Audio Building Blocks’, to produce an ampilifier of
unrivalled sound quality at the price. The Power Output Stage is an
excellent 150W MOSFET design which is currently Maplin’s Best
Selling Audio Kit. It is complemented by the excellent performance
of the SSM2016 Differential Preamplifier which has also featured in
Maplin's ‘Top 20’ kits. The superb audio stages are supported by a
High Quality Power Supply Unit, sophisticated Monitoring Circuitry
and a Thermal Protection System. Housed in a rugged 19in. rack
mounting case, this outstanding amplifier is designed for longevity,
purity of sound reproduction and ease of integration with other
professional equipment.

The kit contains everything you need to build this superb ampilifier
and is supplied complete with comprehensive constructional
information.

For a friendly weicome and the best of service, visit your local Maptin store: BIRMINGHAM; Sutton
New Road, Erdington. BRIGHTON; 65 London Road. BRISTOL; 302 Gloucester Road. CARDIFF;
29-31 City Road. CHATHAM; 2 Luton Road. COVENTRY; 12 Bishop Street. EDINBURGH; 126 Dalry
Road. GLASGOW,; 264-266 Great Western Road. ILFORD; 302-304 Green Lane. LEEDS; Carpet
Wortd Building, 3 Regent Street. LEICESTER; Office World Building, Burton Street. LONDON;
146-148 Burnt Oak Broadway, Edgware. 107-113 Stanstead Road, Forest Hill. 120-122 King Street,
Hammersmith. MANCHESTER; 8 Oxford Road. NEWCASTLE-UPON-TYNE; Unit 4, Allison Court,
The Metro Centre, Gateshead. NOTTINGHAM; 86-88 Lower Parliament Street. PORTSMOUTH;
98-100 Kingston Road. READING; 129-131 Oxford Road. SHEFFIELD; 413 Langsett Road,
Hillsborough. SOUTHAMPTON; 46-48 Bevois Valley Road. SOUTHEND-ON-SEA; 282-284 London
Road. Westcliff. Plus a NEW STORE opening soon in MIDDLESBROUGH. Phone 0702 552911 for
turther details. Subject to availability. Price subject to change. Price inclusive of VAT, [H] E indicates a
carriage charge of £5.50.

Features:

* Standard 19in. 2U Rack Mounting Case
* 100W RMS Power Output

* Balanced Line Input

* Loudspeaker Protection

* Switch-on Mute

* Thermal Protection

Typical Specification:
Rated Load Impedance: 4 to 8Q}
Maximum Power Output:

4Q 105W RMS
8Q 90W RMS
THD @ 75W (1kHz): 0-02%

Frequency Response:

10Hz to 40kHz, —-1dB

CREDITCARD HOT..NE
0702 554161

Mail Order to: P.O. Box 3, Rayleigh, Essex SS6.8LR



