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200 + 200W Dual Channel Amplifier

COMPLETE KIT AS FEATURED IN APRILISSUE OF E.T.I.

FOR

PS14001 SLAVE MODEL

Pack Price
1 Fibre olass orinled circuit beard lor poweramp .................. £4.20
2 Set of capacilors. melal oxide resistors. ihermisier. cormel pre-sels for puwer
i) aoooaonoasroo@ooansaa800305a500006000000060a009a £6.40
VV 1 — ] 3 Set ol semiconductors for pnwnr amp with mounting hardware. cooling 1abs . £27.60
400 rms cont' n uous 800W peak ° 4 Pair ol monsier black drilled heal sinks. lrlnmslnr mounting brackel . ... £6.90
o] 5 Toroidal iransformer: Primary 0-117v-234V. Secondaries 42-0-42v. 0- ISV
0'03 /0 THD at FU LL power! 0-15V. Electrostalic screen Y ............................... £19.20
- ] 6 Set ol all parts for slabilised power supply including fibre glass printed circuil
PLUS a" the fO“OWII‘Ig features too. board. g brackel. icond s. resislors. s.Blc ..... . £20.50
T4 Setof ali parls for buffer/overdrive unit including fibre glass printed circuit
board. s. resistors. itors. controls — required for PSI1 4001
* Each channet totally independent with its own stabilised power supply driven by custom designed OMIY £3.80
TOROIDAL transformers! 78 Set ol parts for peak power meler including professional guality meter. llhre
# Inherent rehability — monster heat sinks for cool running at the hottest venues — electronic open and glass printed circuit boards. components, control — required for PSI 4002 only £11.50
short circuit protection! 8 Set of all miscellaneous parts including sockets. illum. mains swilches. fuse
* Ultra low feedback {an incredibly low 14dB overali)) super high slewing rate (20V/us) 200W rms holders, fuses. cul-ouls, cable. ete ............................ . £12.10
continuous to 4 ohm from EACH channel. input sensitivity O 775V (OdB) 9 Cabinet including chassis. anodised silver on black panels. f
* Professional quality components. sturdy 19 rack mounting chassis complete with sleeve and feet for Please state whether Slave or Studio model required  .............. £27.50
free standing work too 10 Handbook £0.50 or free o request when ordering any of above packs. 2 each nl
* Easy to buld — plenty of working space with ready access to all components, minimal wiring extensive packs 1-7 |A or B). ! each B. 9 and 10 are required for compiele 200 + 200W
instructions suitable for both experienced constructors and newcomers 1o electronics professional amplifier
# Value for money — quality and performance comparable with ready butlt amplifiers costing over £600! Total cost of individually purchased packs PSI 4001 £216.80

SPECIAL PRICES
COMPLETE KITS!

PSI 4001 — £205.00+VAT

PSI 4002 STUDIO MODEL

PS1 4002 £232.20

TRANSCENDENT 2000

As featured in this issue

COMPLETE KITONLY £186.50+ VAT

L

" TRANSCENDENT 2000 _ i

We are producing a superb kit, at an irresistible price, for the latest and most practical design
ever published Kitincludes fully finished metalwork. solid teak cabinet and really 1s complete
— right down to the last nut and bolt! Virtually everything 1s on one P C B and construction is
so simple 1t can be built easily in a few evenings by almost anyone capable of neat soldering!
When finished you will possess a synthesizer comparable in performance and guality with
ready built unas selling for between £500-£700¢

MANY MORE KITS ALSO AVAILABLE — ASK FOR OUR FREE CATALOGUE
Amplifiers (20-200W), Tuners, Cassette Deck, Quadraphonics, etc., etc.

. 15 + 75w AMPLIFIER
" COMPLETE KIT ONLY £99.30 + VAT

De Luxe Linsley-Hood 75w Amplifier

20 + 20w AMPLIFIER COMPLETE KIT ONLY

Based on P.W. TEXAN £33.10 + var

30w VERSION (T30+30) onLY £38.40 + var

I3

PRICE STABILITY: Order with confidence! rrespective of any price changes
we will honour all prices in this advertisement until August 31st, 1978 « ETI
July 1978 1ssue 1s mentioned with your order Errors and VAT rate changes
excluded

U.K. ORDERS: Subject to 12'%:% surcharge for VAT (1e add % to the price)
No charge 1s made for carniage or at current rate f changed

SECURICOR DELIVERY. For this optional service (U.K mainiand only) add
€2 50 (VAT inclusive) per kit

SALES COUNTER: If you prefer to collect your kit from the factory, call at
Sales Counter (at rear of factory) Open 9a m -4 30 p m Monday-Thursday

our cataLocuUE Is FREE! wriTE or PHONE NOW!

POWERTRAN ELECTRONIGCS

PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER, HANTS SP10 3NM (STD 0264) 64455
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BOOKS BY BABANI

K
Purchase books 1o the value of £5.00 from the list below and choose any |
60p 1km from this page FREE.

BP2 Handbook of Radio. TV & Industrial & Transmitting

Tube & Value Equivalents 60pt
BP3 Handbook of Tested Transistor Circuits 40pt
BPE Engineers and Machinists Reference Tables 40pt
BP7 Radio & Electronic Colour Codes Data 15pt
BP10 Modern Crystal and Transistor Set Circuits for

beginners 35p¢
BP15  Construction Manual of Electronic Circuits for the

Home 50p¢
BP16 Handbook of Electronic Circuits for the Amateur

Photographer 60pt
BP18 Boys and Beginners Book of Practical Radio and

Electronics 80p
B8P22 79 Electronic Novelty Circuits 75p
BP23 First book of Practical Electronic Projects 75p
BP24 62 Projects Using 1C741 {or equivaients) 75p
8P26 Radio Antenna Handbook for Long Distance Reception

and Transmission 85pt
BP27  Giant Chart of Radio Eiectronic Semiconductor and

Logic Symbols 80
BP28  Major Salid State Audio Hi-Fi Construction 85p
BP32  How to Build Your Own Metal & Treasure Locators 85p
BP34  Practical Repair & Renovation of Colour TVs 9Sp:
BP35 Handbook of IC Audio Preamplifier & Power Amplifier

Construction 85p
BP36 80 Circuits Using Germanium, Silicon & Zener Diodes  75p
BP37 50 Projects Using Relays, SCRsand TRIACS 1.10
BP39 S0 (FET) Field Effect Transistor Projects 1.28
129 Universal Gram-motor Speed Indicator 10p
160 Coil Design and Construction Manual 75p
161 Radio, TV and Electronics Data Book 80p:

196 AF-RF Reactance — Frequency Chart for Constructors 15p:
202 Handbook of Integrated Clrcuits {ICs} Equivalents and

Substitutes 75p
205 First Book of Hi-Fi Loudspeaker Enclosures 75p
213 Eiectronic Circuits for Model Railways 85p
214 Audio Enthusiasts Handbook 85p
216 Electronic Gadgets and Games 85p:
217 Solid State Power Supply Handbook 85p
219 Solid State Novelty Projects 85p
220 Build Your Own Solid State Hi-Fi and Audio

Accessories 85p1
222 Solid State Short Wave Receivers for Beginners 95p
223 50 Projects Using ICCA3130 85p;
224 50 CMOS IC Projects 95p
225 A Practical Introduction to Digital ICs 96pt
226 How to Build Advanced Short Wave Receivers 1.20
RCC Resistor Colour Code Disc Calculator 10pt

SWITCHES

BOOKS AND COMPONENTS

TRANSFORMERS

BOOKS BY NEWNES

No 229 Beginners Guide to Electronics Price £2 25¢
No. 230 Beginners Guide to Television Price £2.25¢
No. 231 Beginners Guide to Transistors Price £2.25¢
No. 233 Beginners Guide to Radio Price £2.75¢
No. 234 Beginners Guide to Colour Television Price £2.25¢
No. 235 Electronic Diagrams Price £1.80%
No 236 Electronikc Components Price £1.80%
No. 237 Printed Circuit Assembly Price £1.804
No. 238 Transistor Pocket Book Price £3.90¢

No. 225 110 Thyristor Projects Using SCRs & Triacs  Price £2.50¢
No. 227 110 COS/MOS Digital IC Projects for

the Home Constructor Price £2.75%
No. 226 110 Operational Amplifier Projects for the,

Home Constructor Price £2.50%
No 242 Elecronics Pocket Book Price £3.90¢%
No. 239 50 Photoelectric Circuils & Systems Price £1.80%

FUSE HOLDERS AND FUSES

Description Order No. Price
20mm x 5mm chassis mounting 506 £0.07°
1%in x Yain chassis mounting 507 £0.12°
1Yin car inline type 508 £0.15°
Panel mounting 20mm 509 £0.20"
Panel mounting 1%in 510 £0.30
QUICK BLOW 20mm

Type No. Prica Type Price No. Type Price  No
150mA 611 Bp 1A 5p 615 3A 5p 619
150mA 612 5p 1-5A 7p > 616 4A  6p 620
550mA 613 Sp 2A 5p 617 5A  Sp 621
800mA 614 7p 2-5A 6p 618

ANTI-SURGE 20mm .
o

NUTS AND BOLTS

BA BOLTS — packs of BA threaded cadmium
plated screws slotted, cheese head.

Supplied in multiples of 50

Type No. Price Typs No. Price
1in 0BA 839 £1.20 %in 4BA  B46  £0.32
“%in OBA 840 £0.75 %in 4BA 847 £0.25
1in 2BA 842 £0.65 tin BBA .
Y3in 2BA 843  £0.4% %in 6BA 849  £0.21
%in 2BA  B44  £0.82 %in 68BA 850 £0.25
1in 4BA  B45  £0.44

BA NUTS — packs of cadmium plated full nuts in
multiples of 50.

Type No. Price Type No. Price
08A 856 £0.72 4BA 857 £0.30
2BA 856 £0.48 6BA 858 £0.24

BA WASHERS — flat cadmium plated plain
stamped washers supplied in multiples of 50.

Type No. Price Type No. Price
DBA 859 £0.14 4BA 861 £0.12
28A 860 £0.12 6BA 862 £0.12

SOLDER TAGS — hot tinned, supplied in multiples
of 50

Type No. Price Type No. Price
OBA 851 £0.40 4BA 853 £0.22
28A 852 £0.28 6BA B854 £0.22

Description No. Price MINIATURE MAINS Primary 240V
DPDT miniature stide 1973 £0.1%
DPOT standard slide 1974 £0.14° No Secondary Price
Toggle switch SPST 2021 6v-0-6V  100mA 90p°
1Y% amp 250V a.c. 1975 £0.33 2022 9v.0-9v  100mA 20p°
Toggte switch DPDT 2023 12v-0-12V 100mA 95p°
1amp 250V a.c. 1976 £0.42°
gou:‘rv cp-c:]" m;insr"-whchk ]Ig;; £0.50" 1 MINIATURE MAINS Primary 24V
ush switch — Push to make £0.13° A i i
e — B bty 1979 :3.13' with two independent secondary windings
No. Type Price
ROCKER SWITCH Colour No. Price 2024 MT280-0-6V, 0-6V RMS £1.50°
A range of rocker switches RED 1980 £0.30° 2025 MT150-0-12V, 0-12V RMS £1.50"
SPST — moulded in high in- BLACK 192; £0.30°
sulation matenal avaiiable fn a WHITE 19 £0.30° i .
choice of colours, ideal for BLUE 1983 £0.30° 1-AMP MAINS Primary 240V
small apparatus YELLOW 1984 £0.30° N Socondary Price
1 ' 0. e
LUMINOUS 985 £0.30 2026 6V-0-6V 1 amp £2.50° P&P 45p
P . 2027 9v-0-9v 1 amp £2.00° P&P 45p
i 8] LB Price 2028 12V0-12V 1 amp £2.60° P&P 55p
R0, e 1958 €0.50° 2029 15V-0-15V 1 amp €2.75° P& P 86p
Miniature SPST toggle. 2 amp 2030 30V-0-30V 1 amp £3.45 P&P 86p
250Vac 1969 £0.58° A n
Mimiature DPDT toggle. 2 amp STA_NDARD MAINS Primary 240V
250V a.c o 1960 £0.70° Muiti-tapped secondary mains transformers available in V2
Miniature OPOT toggle. centre amp, 1 amp and 2 amp current rating.
off, 2amp 250V a.c. 1961 £0.85° 0_1%_25_3;_40_50\/ B t 9. Secondary taps are
Push button SPST, 2 amp ‘
. 2h50v a.c spst 2 1962 £0.78° Voltages available by use of taps
ush button SP amp -0-
ST AR £0.83 4,7,8,10.14, 15,17, 19, 25, 31, 33, 40, 50, 25-0-25V
Push button DPDT, 2 amp No. Rating Price
250V a.c 1964 £0.98 2031 Vs amp £5.50' P&P 86p
2032 1amp £6.60" P& P 86p
MIDGET WAFER SWITCHES 2033 2 amp £8.40° P&P£1.10
Singte-bank wafer type — suitable for switching at 250V a.c. 100mA or
150V d.c. in non-reactiver loads mdke-before-break contacts. These
switches have a spindie 0.25in dia. and 30° indexing
Description Order No. Price A D
1 pole 12 way 1965 £0.48° L
2 pole 6 way 1966 £0.48°
3 pole 4 way 1967 £0.48°
4 pole 3 way 1968 £0.48" 107 FM indoor Ribbon Aerial £0.60
113 3.5mm jack plug 10 3.5mm jack piug. Length 1 $m £0.75°
MICRO SWITCHES Order No. Price 14 5 pin DIN plug to 3.5mm  Jack connected to pins 3 & 5
Plastic button gives simple Length 1 5m £0.85"
on-off action 115 5 pin DIN plug to 3.5mm Jack connected to pins 1 8 4
Rating 10 amp 250V a.c 1969 £0.20 Lengtht 5m £0.85°
Button gives 1 pole change 116 Car aerial extension. Screened insulated lead Fitted plug
over action and skt £1.10°
Rating 10 amp 250V a.c 1970 £0.25 117 AC mains connecting lead for cassette recorders and
radios. 2 metres £0.68°
18 5 pin DIN phono plug to stereo headphone jack socket £1.05°
119 2+2 pin DIN plug to stereo jack socket with attenuation
network for stereo headphones Length 0.2m £0.90°

120 Car sterec connector, variable geometry plug to fit most car
cassette, B-track cartridge and combination units Supplied

with intine tused power lead and instructions £0.60°
123 6.6m Coited Guitar Lead mono jack piug to mono jack
plug BLACK £1.50°
124 3 pin DiN plugto 3 pin DIN plug Length 1 5m £0.75"
125 5 pin plug 10 5 pin DIN plug Length 1 6m £0.75"
126 6 pin DIN plug to tinned open end. Length 1 6m £0.75"
127 5 pin DiN plug 10 4 phono plugs. Al colour coded. Length
1.5m £1.30"
128 5 pin DIN plug 10 5 pin DIN socket Length 1 5m £0.80
29 5 pin DiN plug to 5. pin DIN plug mirror image. Length
1.5m £1.05"
130 2 pin DIN plug to 2 pin DIN inline socket Length 6m £0.68°
131 5pin DIN plug 0 3 pin DINplug 1 &4 and3 & 5 Length
1 5m £0.83°
132 2 pin DIN plug to 2 pin DIN socket. Length 10m £0.98°
133 5 pin DIN plug 102 phono piugs. Connected pins 3 & 5
Length 1.6m £0.75°
134 5 pin DIN plug to 2 phono sockets Connected pins3 & 5
Length 23¢cm £0.68"
135 5 pin DIN socketto 2 phono plugs. Connected pins3 & 6
Length 23¢cm £0.68"
136 Coiled stereo headphone extension lead. Black. Length'6m
£1.75°
178 A.C mains lead for calculators. etc £0.45°

Type N Type No. Ty No
100mA 622 1A 625 2-5A 628
250mA 623 2A 626 3-15A 629
500maA 624 1-6A 627 SA 630
All 7p each
QUICK BLOW 1 Viin
Type No. Type No. Type No
250mA 631 500mA 632 800mA 634
All 7p sach
Type No. Type No Type No.
1A 635 2-5A 638 4A 641
2A 637 3A 639 5A 642
All 6p sach

FOR THE YOUNG ENTHUSIAST
BI-PAK PROJUECTS KIT

10 Projects including;
2 Octave, 24 Note Electronic Organ. 2 Trans Radio, Burglar
Alarm, Quiz Timer, Morse Kit, Metronome. etc.
ONLY £8.50 P&P 40p

CASES AND BOXES

INSTRUMENT CASES. In two sections vinyl coversd top and
sides, aluminium bottom, front and back.

No. Length Width Height  Price

155 8in 5%in 2in £1.25°
156 1tin 6in 3in £212
157 6in 4%in 1%in  £1.30°
158 9in 5%in %m0 £1.76°

ALUMINIUM BOXES. Madse from bright sll., folded construction
sach box complete with half inch deep lid and screws.

BI-PAK CATALOGUE
NEW EDITION NOW
AVAILABLE

Send for your copy of our revised catalogue and price list NOW! it
contains 127 pages packed with literally hundreds of semiconductors
components and our famous range of BI-K!TS audio modues

Only 65p POST FREE

No Length Width Helght  Price
159 5Yin 2%in 1%in 62p°
160 4in 4in 1'in 62p°
161 4in 2'ain 1%in 62p°
162 S%in 4in 1Yain 70p*
163 4in 2%in 2in 64p°
164 3in 2in 1in a4p°
165 7in Sin 2%in £1.04°
166 Bin Bin 3in £1.32
167 6in 4in 2in 88p°

ORDERING. Do not forget 1o state order number and your name and
address.

V.A.T. Add 12'%2% to prices marked”, 8% to those unmarked. items
marked are zero rated

P&P. 35p unless otherwise shown

P.C.B. BOARDS

C26 4 pieces 8" x 3% ' (approx.) Single-sided fibreglass
80p

C27 3 pieces 7 x 3% ' (approx.) Double-sided fibreglass
60p

Dept. ET/ 7, P.O. Box 6, Ware, Herts

COMPONENTS SHOP: 18 BALDOCK
STREET, WARE, HERTS.




High quality audio modules for Stereo and Mono

FREQUENCY RANGE 88 — 108 Mhz
" SENSITIVITY 3.0pV

STERED BANDWIDTH 250 kHz
FM TUNER ‘l:\. SPURIOUS REJECTION 50 dB
Fitted with ; - SELECTIVITY + 400 kHz 55 dB
phase lock-loop ; AUDIO OUTPUT (22.5 kHz deviation) 100 mV

\\ STEREQ SEPARATION 30d8
£22.30 \\ SUPPLY REQUIREMENTS 20 10 30V (90mA max)
+ 40p p&p AERIAL IMPEDANCE 75 ohms
+ 12%% VAT DIMENSIONS 240mm x 110mm x 32mm

The 450 Tuner provides instant programme selection at the touch of a button

tuning of 4 pi |

d stations, any of which may

be aitered as often as you choose, simply by changing the settings of the pre-set comrols Features mclude FET input stage. Vari-Cap diode tuning

Switched AFC LED Stereo Indicator

COMPLETE
AUDIO
CHASSIS

£18.95

+ 40p pap

+ 12%% VAT

Stereo 30
-

7 + 7w R.M.S.

stereo ps

The Stereo 30 pI a

1__PARTS

power amplifiers and power supply. This, with only the addition of a transformer or "

7 Watts RMS

8 ohms

Less than 5% (Typically .3%)
50 Hz to 20 kHz * 3dBs

*+ 12dBs at 100 Hz and 10kHz

QUTPUT POWER

LOAD tMPEDANCE

TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE

TONE CONTROL RANGE
SENSITIVITY 190 mV for tull output
INPUT IMPEDANCE 1 Mohms

TRANSFORMER REQUIREMENTS 22V.AC. ratedat 1A ~
DIMENSIONS (Less controls and

200mm x 130mm x 33mm

MAGNETIC CARTRIOGE
PRE-AMPLIFIER

Enjoy the quality of a 25n p&
magnetic cartridge with your + 12%% VAT
existing ceramic equipment using
the MPA 30 which is a high quality preamplifier/enabling
magnetic cartridges to be used where facilities exist

for the use of ceramic cartridges only

SENSITIVITY 3.5 mV for 100 mV.output
EQUALISATION Within * 1 dB from 20 Hz to

overwind will produce a high quality audio unit suuable 1or use with a wide range of i inputs 1.e. high quality ceramic pick-up, stereo tuner, stereo
tape deck. etc. Simple to install, capable of producing really first-class results, this unit is supplied with full instructions, black tront panel knobs.
main switch, fuse and fuse holder and universal mounting brackets.

25 Watts RMS

OUTPUT POWER
ALGO 25w SUPPLY 30-Zov
A LOAD IMPEDANCE 8-16 chms
A:’lll)’IL[:HER R-M.S. | OTAL HARMONIC DISTORTION  Less than 1% (Typically 06%)
MODULE FREQUENCE RESPONSE 20 Hzto 30 kHz X 2 dBs
25 Watts RMS SENSITIVITY 280 mV for full output
MAX. HEAT SINK TEMPERATURE  90°C
£4.55 + 25p psp DIMENSIONS 103mm x 64mm x 15mm
+ 12% % VAT a

This high quality audio amplifier module is for use in au‘dio
distortion levels below 0.1%

equipment and stereo amplifiers and provides output powers up 1o 25 RMS with

AUDID
AMPLIFIER

35 Watts RMS

40-60V

8—16 ohms

Less than 1% (Typically .06%)

OUTPUT POWER

SUPPLY

LOAD IMPEDANCE

TOTAL HARMONIC DISTORTION

MDOULE FREQUENCY RESPONSE 20 Hz 10 30 kHz x2 dBs
< SENSITIVITY 280 mV for full output
£7.1 5 _+ 25p p&p MAX. HEAT SINK TEMPERATURE ~ 90°C
+ 8% VAT DIMENSIONS 103mm x 64mm x 15mm

The ALBO s stvmlar in design to the ALSO above and
tion ievels below 0.1

20 kHz
INPUT IMPEDANCE 50 K ohms
SUPPLY 1B to 30 V—re earth
DIMENSIONS 110x50x25mm (inc DIN
socket)
STEREOD

PRE-AMPLIFIER N

The PA12 Stereo Pre-Ampiifier chassis is for use

and s
with the AL 20/ 30 Audio Amphhar Modules, the PS12 power supply and the
T538 Transtormer. Features included on/off volume, Balance, Bass and
Treble controls. Complete with tape output.

20 Hz—20 kHz (—3dB)
+ 12dBat 60 M2
+ 14 dB at 10 kHz

FREQUENCY RESPONSE
BASS CONTROL
TREBLE CONTROL

INPUT IMPEDANCE 1 Meg. ohm
INPUT SENSITIVITY 300 mv
CROSSTALK - 60 dB
SIGNAL/NOISE RATIO —65dB
OVERLOAD FACTOR +20d8
TAPE OUTOUT IMPEDANCE 25 K ohms

DIMENSIONS 152mm x B4mm x 35mm

PS12 POWER SUPPLY

Designed for use with the AL30A $.450 and MPA30 in conjunction with
transformer T538

s of the same high quality but provides output powers up to 35W with distor-

INPUT VOLTAGE 17-20v AC 0

OUTPUT VOLTAGE 27-30v DC
OUTPUT CURRENT 800mA
Size 60mm x 43mm x 26mm

.
+ 122 % VAT
25p p&p

125w

OUTPUT POWER 125 Watts RMS continuous

GE 100 NINE CHANNEL
MONO-GRAPHIC EQUALIZER

The GE100 has nine 1 octave adjustments using inegrated circuit active
filters. Boost and Cut limites are = 12dB. Max. Voltage handhing 2 V RMS,
T.H.D.. 0.05%., input impedance 100 K. Output impedance less than 10 K
Frequency response 20 Hz-20 KH (3d8)

The nine gain controls are centred at 50, 100. 200, 400,

800, 1,600. 3,200, 6,400 and 12,800 Hz. The suggested + 12%z % VAT
gain contrals are 10 K LIN sliders (not supplied with plp 25p
the module) See Paks $31 and 16192, .

SG30 POWER SUPPLY BOARD FOR GE100 15-0-15 VOLT
£5.60 + 12%2% VAT p&p 25p

AL250 OPERATING VOLTAGE 50—-80V

POWER RM.S. LOADS 4—16 ohms
AMPLIFIER FREQUENCY RESPONSE 25 H2—20 kHz measured
: at 100 watts

s SENSITIVITY FOR 100 WATTS
P Q/P AT 1 kHz 450mV
< INPUT IMPEDANCE 33K ohms
TOTAL HARMONIC 50 Watts
. DISTORTION into 4 ohms 0.1%

£17.25% + aop pp SQWATTS.

- 8% VAT “into § ohms 0.06%

This unit, desibnaxed AL250. is a power amplifier providing an output of up to 125W RMS, into a 4 ohm load.

AL30A I 0 MAXIMUM SUPPLY VOLTAGE 30V

Al w POWER QUTPUT for 2% THD 10 Watts RMS
AUDIO R.M.S. TOTAL HARMONIC DISTORTION Less than .25%
AMPLIFIER LOAD IMPEDANCE 8 — 16 ohms
MODULES INPUT IMPEDANCE 100 K ohms
FREQUENCE RESPONSE 50 Hz kHz * 3 dBs
£3 75 SENSITIVITY 75 mV for full output
- DIMENSIONS 74mm x 63mm x 28mm

+ 25p p&p

12%% VAT +

Siren Alarm Module

American Police screamer powered from any 12 voit supply into 4
or 8 ohm speaker. ldeal for car burglar alarm, freezer breakdown
and other security purposes. Order No. S15. Oniy £3.50

+ 8% VAT p&p 25p

These low cost 5 and 10 watt modules offer the utmost in refiability and performance, whilst bein compact in size

STABILISED
POWER SUPPLY

£4 25 + 25p p&p

+12%% YA

| INPUTA.C. VOLTAGE
OUTPUT D.C. VOLTAGE

33--40v
33V nominal

QUTPUT CURRENT 10 mA—1.5amps
OVERLOAD CURRENT 1.7 amps approx.
DIMENSIONS 105mm x 63mm x 30mm

MAG60 HI-FI AMPLIFIER KIT

Build your own reliable top quality amplifier and save yourself
pounds. The MABO kit comprises the following Bl-kits modules

2x AL60 amps, 1x PA100 pre-amp 1x SPM8O0 stabilised power
supply 1x BMTS8O0 transformer, thus giving 17 watts RMS per.
channel STEREO. All modules are covered by the usual BI-PAK
satisfaction or money back guarantee. Further details of all the
above modules are in this advert.

PRICE £32.00 + 12%2% + 62p p&p

Designed to power two ALBO's at 15 Watts per channel simultaneousty. Circuit Technigues include full shert protection

TC60 KIT

A peautiful designed genuine TEAK WOOD veneered canbinet to put the
professional touches to your home built amplifier. Full set of parts incl. front -
and back panels, knobs, chassis. fuses, sockets, Noen. etc. Ideal for the MAG0
Size 425mm x 290mm x 95mm

PRICE £19.95 + 12%:% VAT + B6p pép

STERED
PRE-AMPLIFIER

£15.80

20Hz 10 20 kHz2 x 1dB
Less than 1% (Typically [07%)
100 mV/ 100 K obms) For an
100 mV /100K ohms) output
3.6 mV/50 K ohms) 250mV
‘Within *1 dB from
20 Hz to 20 kHz
* 165dBs at 75 Hz
+ 10—20dBs at 15 kHz
Better than 65 dBs (All inputs)

FREQUENCY RESPONSE
TOTAL HARMONIC DISTORTION
SENSITIVITY 1. TAPE
INPUTS . 1. RADIO TUNER
3. MAGNETICP.U
EQUALISATION

BASS CONTROL RANGE
TREBLE CONTROL RANGE
SIGNAL/NOISE RATIO

INPUT OVERLOAD Better than 26 dBs (All inputs)
+ ‘.WPP&P SUPPLY 201040V
+124% VAT DIMENSIONS 300x90x33mm (less controls)

A top quality stereo pre-amplifier and tone controt unit, the

TRANSFORMERS

1538 For use with S.450 AL30A MPA30 L.
Order No. 2036 Price £3.20 + 55p p&p + 12% % VAT
T2050 For use with Stereo 30
Or¢der No. 2050

Price £3.25 + 55p p&p ¥ 127 VAT
8MTB0  For use with AL6O SPM8O N

Order No. 2034 Price’ £5.40 + 86p p&p + 12%% VAT
BMT250 For use with AL250
Order No. 2038 Price. £6.35 + £1.10p&p + 12%% VAT

A100 provides a comprehensive solution for the front end requirements of stereo

amplifiers or audio units. The six push-button selector switch gives gives a choice of inputs together with two filters for high and low frequencies

I-PAN

DEPT. ET16, P.O. Box 6, Ware,
Herts




Come and gel"a greal deal

Callin and see us 9-5.30 Mon-Fri 9-500 Sat
Express Mail Order  Tel.orders on credit cards £10 min.
Trade and export enquiries welcome

Marshalls

A. Marshall {London) Ltd. Dept: ET! London: 40-42 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2.Telex: 21492 & 325 Edgware
Rd, W2. Tel: 01-723 4242. Glasgow: 85 West Regent St, G2 2QD. Tel: 041-332 4133. Bristol: 1 Straits Parade, Fishponds Rd, BS16 2LX
Tel: 0272 654201 "
TRANSISTORS N30 017 W03 060 WS 080 G126 045 BCIOBA 016 BB 035 BC2IC 045 BCXY 020 Bo2eDk 049 Ghig0 033 BRI 030 MEADO! 016 TRIC 070
NG 049 W218 035 2394 017 MOS8 022 M58 075 2612 047 BCIOE 006 BCIY 025 BCZI 017 BCI 023 BO0C 059 il 063 GRMD 030 MEANZ 016 TGN 034
eel 037 W221BA D38 N3 009 M40 017 W51 080 40361 055 GCIBC 007 BLI7eA 025 BC23A D17 8547 0.3 Bo2etA 049 gpig7 097 BRRB) 030 MEADS 006 TIRSIC b.12
A 049 M2219 038 2339 019 M0 022 2N51%5 097 4032 055 BLIS 016 BCITG 025 BLZIAB 017 BCSIA 0.3 BoaiC 085 Br73 037 BRXZ3 034 MEAIOI 041 TPIA 039
ME® 053 W21 039 23307 019 2M061 019 265245 037 40363 145 BCISR 017 BCI7SC 0.6 BCZNC 047 BCMTB 043 80424 055 BR7 027 BRX30 034 MEAIDZ 0.0 TR 0.82
W76 030 2N2220 039 75338 085 INA0EZ 020 N526 0.38 40408 082 BCIDAC 0.8 BCIS2 0.2 BC214 097 BCS48 0.3 po2ax; 0.62 prirg 027 8FXB4 030 MEAIB3  0.0) TIP4IA 0.76
MI06A 030 N2l D25 2MAD 075 ZNADSA 135 INS24] 044 40409 0.8 GCI40 030 gCI8ZA 0.2 BC2M8 037 BCS49 004 0243 0.6 grirg 033 BiXES 038 MEAI4 0.)) TI4IC 0.97
M08 0.30 2N2221A 025 2Na4l 092 N40T4 265 2N5248 0.44 40410 082 gCl4l 032 6CI82B 0.13 BC2I4C 0.7 BCSA% 014 go2a3c 087 prlen  0.37 BRXE6 030 MEGIOl 0.2 TIPA2A 0.86
le 030 mzmz 025 awasz 145 M4I2) 027 N2 044 404l 300 8CI4T 093 BCIRZL 005 BC2IAL 018 BCS4QC 0.5 oz4aA 070 gria) 037 @exe7 035 MEGIZ 0.2 Tzt 1.0
N Do) JMortzh 025 s 017 INAIZZ D27 oN5295 0.44 40584 087 BCITB 003 BCIGZLA 005 BC2I4B 018 BCSS7 004 BpoedC 087 prisz 037 BRXBS 0.0 M85 135 Tasss D.70
WA 05 N9 027 23538 017 WD 019 2529 044 40595 098 B4 013 BCIBAB 0.15 BCZIAC 018 BCSS8  D.03 G024 069 BFIB3 D44 XB3 1.7 MJEMO D62 TIP30S5 0.5
N2 045 OWZ39A 0.27 NI2 044 2N4I24 0.9 IN5298 044 40673 080 pCI488 043 BCIE3 0.2 BC23T8 005 BCSS 0.5 B0pC 085 g 041 BFYSD 027 MJE3TD  0.62 Ts3d 1.5
K121 050 22646 0.80 243703 0.4 244125 019 2N5447 0.16 40669 1,30 BCMEC 0.3 BCIB3A 012 BC23BA 0.43 BCY70 021 BO24BA 072 pras 037 BRI 027 MJESTI  0.86 TiSaZ 0.50
MO14 038 2NZ647 155 2N3704 0.1 2NAIZS 0.19 2W5448 0.16 ACI2S 048 BCl49 0.5 BCIS 0.1 BCZIBE 043 BCY/I  0.26 D246C 093 priss D16 BRYSZ 027 MJES20 050 TISa3 047
MOI6 033 N0 160 2N305 004 24280 D38 NG440 020 ACI7 OAB BCIAC D5 LIS 0.3 BCZIC 013 B2 0.18 80433 .44 peigs 016 Brvap 135 WA 070 TISX) 0.22
917, 038 2W2904 031 oN3705 0.4 2N4786 0.22 2W5457 0.38 ACIZ8 0.48 BCISTA 0.5 BCI83L 0.35 B(23% 016 BOI1S 088 60434 046 priog 005 BAID!  D.55 M5 1.65 TISO1  0.27
2491 045 2NZ904A 031 7N3707 O.14 2NA207 0.22 2W5458 035 ACIS 043 BCISGA 0.5 BCIGA 045 BC23%C 047 BDI31 055 B435 046 grigy  0.18 DAY 055 WSS 1.05 TSz 033
24920 037 %2905 01 2y3l08 012 2MA283 0.2 ZW5459 032 ACIS2 054 BCIS8B 005 BCISNB 015 BCZSTA 018 BDI® 075 043 046 grigs 049 BSXI9 035 MPFI0Z 033 TiSe3  0.36
N9\ 037 2NZ05A .31 K309 D02 IN42B9 0.22 2NA60 065 ACIS3 0.59 BCISSA 017 GCIB3IC 015 BC258B .19 BDI3 040 Bpa37 0SS grigg 0.9 BSX20 0.35 MPFI03 044 7TX300 0.7
Ma30 037 2W2906 025 N3l 216 2M4347 220 2N5484 037 ACISHK 0.59 BCisoe 0.7 BCIs4  0.12 BL2508 0.9 BOI3 040 8D 055 pepay 022 BSXZ) 035 WPFI4 044 ITX301 017
JN0A 095 2M7306A 0.25 w372 220 INAM 265 N5485 040 ACITGK 070 BCIG0 038 BCiges 013 BCI0D 043 60137 041 80520 049 gy 027 BUIA  1.80 WPSADS 044 71X302 0.27
M 030 W27 025 NI 315 W40 065 W46 040 ACU6 US4 BCIGl 038 BCIsC 013 BC30N 043 6013 041 BDS0 0SS praas 0.38 BUIDS 1SS WPSADS 027 ZTHo 0.27
JN1880 030 2N2907A 0.25 2%3819 0.36 24013 0.70 2M5490 064 ACIBT 059 GCIE7 013 8CIsAL 0.5 BC302 037 B0IAY  0.43 80S3 070 graasp 033 BUIZG 108 WPSADG  0.27  ITX3p4 0.27
Mg 030 M2923 017 2Gm0 039 NS0 0.83 M54 064 ACIETK 065 BCIGTB 013 GCISAB 0.5 BC3I 054 EDIaD 043 90 070 gresk 044 BUZOA 220 MPSMZ 0.4 7TX3M 0.22
W89 030 2We2¢ 007 31 096 M%) 054 25494 085 ACISS 054 BCIGSA 013 BCIBC 015 BCXT 0.6 BDISl 190 0S7 074 Brese 044 BUZS 240 MPSAM4 033 TTXS0 0.1
MO0 &50 22925 019 7%3000 028 2NAQZZ .60 M54 .67 ACIBBK 065 BCIGEB 003 Bc2iz 005 BCIA 016 BDIR2 220 80SI8 077 grs] 035 BUZ06 270 MPSASS 027 ZTXSH 025
2192 058 207926 0.7 24301 030 2MG3 075 2N6021 054 ADIGl 1.00 BCI6EC 0.3 BGzizA 0.15 BC3TB 016 60IE3  2.35 80539 O.60 @ezsp 035 B8 270 MPSAS 0.27 e
I 050 23053 025 w3a3 D20 M4 115 2W6107 045 ADIG2 100 BCIGe 0.3 pC2i78 0.5 BCI08 016 @DIST 095 054D 060 25y 035 MEOMD! 022 A2 245 FULL
MO10 052 WM0SE 072 %3004 0.18 2N508 0.30 2W6I03 0.55 AFIDG 060 GCIGIC 0.3 Bc212l 0.08  BCI0BA 0.6 80235 0.46 BOXI4 1.32 gF3z D42 MEOWZ 0.22 R2010 215 | RANGE
IN2134 042 2W3055 075 23905 018 2N5087 0.30 26100 0.55 AFI09 0.52 8C177 022 BCzizLk 0.1 BC30SA 006 80236 044 BOXIB 1.80  pR3Y 0.49 ME04D4 017 TIP2SA  0.49 i OUR
7N2104A 0.45 2339 050 2306 0.18 K508 0.30 2N6I11 0.4 BCIO7 006 BCITIA 0.2Z BC21ZB 0.08 BC309B 0.6 0237 044 BOY20 110 B33 052 MEMIZ 0.22 Te2C  0.65 NEW
aiE 040 g:sn 03] DS5 ZNG0BY 0.30 2M6121 0.41 BCIOTA 016 SCI7T78 025 BC2I3 015 B 046 80238 0.4 BOYS5 190 g 030 MED4ls 022 TIPIOA  0.54 | CATALOGUE
2N2195A  0.40 X 4032 0.65 ZNS5190 065 26122 0.44 BCIOZE 0.6 §CI78 022 82134 0.5 B3R 022 80239 044 g0Yse 200  gr2ap 029 i i
Mo27 055 2392 007 owalim 0.2 A5I91 075 246123 0.48 BCI0B 006 BCIZBA 025 BE2138 0.5 BC8 020 8023 059 gFIIS. 039  grRa 0.3 Ralcscsiehulilin Srtt Lo
LINEAR CIRCUIT TTL & CMOS
CA3018 0.75 LM3I8s 4.25 |M7815K 175 T8AS30 2.35 NOT A KT T4LS00% 0.26 7481564 1 7401930 LI 74920 0.45
oo Lo s 0se sk 175 oo zss | EXPAND AND BUT A READY LW 028 7dSIM D80 MOoW 104 TGN 04
CA3020 220 LM380KI4 108 (M7BLOSCZ  0.30 TBASAD 260 TO USE 74502 D26 TALSISBN D65  TA00N 017 TSN 0.90
CA30204 250 LM3gIaN 270 (M78LIZLI  0.30 TBAS40Q 2.70 Gnuw WITH MICROCOMPUTER T4LS03N 0.26 74LS160N 1.43  740IN 0.47 Ta95K 0.76
CAJ028A  0.90 LM381N 1.69 (W/BLISCZ  0.30 TBAS50 360 SYSTEM 45044 029 T4LSI6IN 085 T402N 017 749N 0.70
CA30280  1.25 LM3g2N 1:32° MMS314 460 TBASSG0  3.80 78S08N D26 TASIEZN 143 403N 0.17 J497N 1.95
&Aggggk ;_.g m&: 155 MM5316  4.60 TBAS6000  3.00 , 7ASIN 026 TMSIGN 085 404N 0.17 741004 1.40
chausl 2 uuw: ”: :Egg 2-2 }::g;go gno AMERICA’S FASTEST SELLING MDST POPULAR 6502 | rasizn 026 7451684 143 7405m 022 T4107N 035
CA3038A  4.10 LM388N 100 NES5SN Vss Tele) 220 | BASED SYSTEM — EASILY EXPANDED mim ?i‘a ;“usslg 7i:33 ;m &?5 321:32‘ ‘ll':
CA3B45 1.55 LM38%K 1.00 NES60 450 TeAT2000 206 | INTO A PERSONAL HOME COMPUTER 41520 026 TMSITAN  1.33 408K 0.2 MIZIN 028
CA3046 0.77 LM702C 0.81 NES61 4.50 TBAT50 236 | 4 TALSZ6M 039 TAMSIUSN 126 409K 022 I 0.55
CA3048 245 M09 0.70 NESE? 450 TBATSO0 245 WS2IN 050 T4SIBIN 395 TAION 020 MIZN 0.55
CA3S2 1.78 (M7038 0.50 NES65 139 TBABDO 1.30 | The basic KIM 2 includes Hex keyboard and display JHSZBN D42 TASIBN 374 7ally 0.26 T4IZH 0.45
CA3080 0.85 (MI0S14 049 NESGH 175 1BABIOS 130 | audio cassette interface. Teletype Interface Supeérb TuSHN 026 TASIOK 100 741K 0.20 T4141K 0.86
CA30BOA  2.10 LMTI0 0.67 NESH? 1.90 T9A820 080 | documentation, 2K monitor software in ROM. Powerful JUS2N 027 TASI9IN .00 7413 036 141480 135
CA3086 050 LM71014 0.64 NESTIN 4.95 TBA920 299 instruction set. The beauty of this system is the sase of TALS3TH 032 TMSION 188 741N 080 74145 0.56
CA30838 1.87 LMTIICN 0.72 SASS60 2.70 TCAIGOC 2.36 extension and versatility, with all the possible future requirements catered 74L538M n'u T4LS193% |'sa 416N 0.36 T4150N l'.zn
CA30898 2.90 (M723C 0.75 SAS570 2.70 TCA1608 255 for. Up and running in minutes. Any future benefits from Commodores PET 7415400 n'zg T4LS1960 |-za T8N 0.36 T4151M 0%
CA3090Q 4.40 IMI2314  0.45 SAJLIO 2.10 TCA270 2.99 will be software with their KIM system and in fact your TALSA2N 1.07  74C00K 024 Taz0m 022 T415K 0.7
CA3130 1.06 LM126 5.80 SO41P 1.35 TCAT30 4.50 | KIM system has the design 10 suit any reg JUSATN 1.09  TACO2N 024 747N 032 41540 1.20
CA3140 1.04 LMT4IC 0.70 S042P 1.35 TCAT40 4.50 KIM (S EXPANDABLE — Expand as you learn up to 65K. TALS48N 109 74004N 024 4260 032 74155M 0.70
LM301 0.30 |M741C8 0.30 SNT600IN 1.30 TCATS0 3.00 KIM 1 — Basic board with abave features assembled £160.92 T4LS4M 109 74C08N 024 T4 032 115N 078
LM30TH 050 LMJ4ICI4 030 SNT600IN 238 TCATSO 200 | XIM 3 8K static RAM card plugs into motherboard £193.00 | 745518 026 TACION 024 743N 022 T4150AN 110
LM308K 0.95 LMT4ICH 0.99 SNT6013M 1.50 TCA105 1.49 KIM 4 — Motherboard (takes 6 x KIM 3) + power supply £96.00 T4L854K 0.25 74014 141 T43I2N 030 T4161AN 1.10
LM3DOKC  1.95 (M7488 .50 SNTBUZ3N  1.50 T 165 | KIM 8 — Prototype board for usey designation £42.00 | jus7 042 140200 026 743K 0.35 741624 L1
LMK 3.35 LM74814 0.90 SH76633% 235 TDA1022 7.50 The Commodore PET and KIM are both based on the 6502 micro T4LST4N 042  T4CI0N 024 7436K 032 74163M 110
LM318N 2.45 IM1303N 1515 TAAZ63 1.35 TDAI024 124 VDU INTERFACE — Teletype card — takes controi £150.00 T4LS 750 058 403N o'zn 17 0.20 T4164N 1.36
LM320T5 215 IMI304N 1,52 TAA3D0 3.70 TOA1034 415 Fully assembied TTY Card — ASC [l keyboard in — converts TV set 1o cheap JALSTEN o:nz T4CAN o'gz TAAIAN o'u 741650 1.36
(M320712 2,15 LM1305K 1.52 TAAI20A 1.15 TOAZ020A0 4.50 computer terminal via aerial socket. Also standard RS232 connector for 74LSTBN 0.42  T4LABN |'3a 74420 0'15 T41678 2.50
(M320T15 215 LMIO7K 1.22 TAAISOA 200 UMITD- 215 micro. computer or modem — 16 lines x 64 characters. J4583 120 TACTIN 0.54  7445M 1.40 TAIT4N 1.60
IM320724 215 (MI3IN 210 TAAS2! 110 UAAIGD 215 SEND SAE NOW FOR FULL DETAILS J4SBN 100 TACTaN 0.56  7445AN 090 14175 1.00
LM320P5 115 LMIBSIN  1.30 TAAS2? 210 TL080CP 1.25 J4S86M 0.4 T4CT6N 054 T44TAN 0.80 T4176H 0.90°
LM320P12 105 LMI4SBN  0.45 TAASS0 048 TLOBICP  0.30 74590% 1.0 74C83N 130 7448N 0.80 117N 030
5 115 LMI49%N  0.87 TAS& 210 TL082CP 110 TASSIN 120 T4CB5N 130 74500 022 741800 1.00
IM320P24 115 (MISOBN 210 TAASTD 220 TLSAN 140 cCMOS O 44508 SRS o 010 | ryseN 085 JecsM 064 Ta5IK 0zz 118 200
LM323K 695 (MIBI2F 620 TAAITOA 545 TLOB4CN 1.45 02 Y08 1.00 40518 0.85 4078 027 | jysem 110 TACRON 439 45 022 141820 0.80
(W33 060 (MI2N  1.16 TAAGR) 240 LFISS oso | 40 2w 022 40528 0.86 40818 0.24 | 7ysesan 110 JaCoN .85 454N 022 1B 150
IM340T5  0.88 (MISZSN 190 TAASB)  3.90 LF356N oe | o0F 022 e 076 4053 0.88 402 027 | 7456w 135 749N 085 740N 022 T4IBN 150
LM3OTIS  0.82 LMIBIOK  1.90 TAA97T0 420 LFI5IN 0.80 | e 1og 8 022 4054 148 4085 089 | 51078 042 T4C9M 104 74708 0.45 14168% 325
LM340T24  B.B8 LMIB4IN 1.90 TAAGNIB 250 LF132008 300 4007 022 40278 0.55 4055 1.65 4088 0.89 74151098 0.42  74C107K 122 1472M 0.30 7418 260
IM341P5 080 LMIBMSN 150 TAAGZI 250 LFIZQW 300 | ooe 099 10288 0.92 405 1.65  408% 210 | 51228 0.80 TACISON 404 T473N 0.44 T4190N 140
IMMIPI2 .80 LWISABN 198 TAAGGIA 165 LFISTAIL 080 | o0 e G 110 4059 6.00 40334 100 | 7q512m 083 Jacisie 247 T4 0.32 MIOIN 120
(M341P15 080 LMISSON 190 TAASGIE 145 LFISTAIN 055 | Ay S 084 40608 115 4088 230 | gusizm 270 0I5 368 741N 0.80 741920 120
(N341P24 0.0 (MIBEM 4.5 TAATOO i 0 55 30318 225 4063 1.35 4% 130 | im0 050 MOISTK 220 J4T6N 045 TGN 120
(M489 095 LK3N0IX 060 TMSIM 145 ol 12 s 130 40668 075 40% 130 | uCizen 050 TACIGOK 101 740N 050 MK 120
M3 0.60 (M32M  0.55 TAASI0B 145 | MANY MORE o1z 0.2 431 120 a067 4.85 4097 485 | Jusiazn 085 MCIGIN 100 74BN 100 T419TN 1.00
360N 300 LM3DIN 055 TADIGO 200 TYPES o158 052 40418 085 4068 027 4098 100 | j4Si36n 048 TACIG 111 TagN 030 T4IBN 200
LM3TON 330 LM30ON  0.68 TBAI2D 0.80 | STOCKED — 4014 1.00 40428 0.86 40698 0.24 45108 120 | oM 065 TACIEN 11 748 105 14100 200
(3TIH 235 (M3905M 115 TBAS00 2.24 | SEND FOR OUR 4015 105 4043 1.05 40708 085 4511 175 | JuSian 065 MCIN 104 Tapsn 120
LM350K 645 LM309¥ 078 TRASO0Q  2.34 | CATALOGUE 4016 052 44 100 40718 024 4516 210 | juSiasN £.30 T4CIESK 104 7agsH 136 [
LM3T3N 335 (M391IN 110 TBASIO 235 40178 105 4045 116 472 027 45188 120 [ S Yo7 MOIM 050 7agek ek - IBANGEN
MAT4 336 (MTB0SK  1.75 TBASI0Q  2.42 4016 105 an4ce 150 40738 024 [FULL RANGE N | | 74SISIN  0.58 7401740 0.90 7430K 205 | covhecy
LN37T7W 130 (M7BI2K  1.75 TBASZD 260 4019 052 447 0.96 40756 024 | oun MEW TaSiem Ve sk 030 Tasom CATALOGUE
(3784 240 L34 075 TAS) 270 =y 15 4t 09 40768 0.99 TUSISK 120 TN LN 491 85
LEDS + OPTO :j. NEW 1978 LDoIL S’(TS TRIAGS piastic pack 400v 10220
__ w prolile IC skis Texas
. . CATALOGUE 8pin 15p 22 pin 30p
Displays 7 seg LEDS Red Gr Yell 40 page cataiogue — new 14 pin 160 24 jin 35 damp  72p 16amp 93
Com anode or cath Small 3mm 48 19 g enlarges micre sechion — 16 pin 18p 28 pin A5: Gamp 77p 20amp £1.8
Red Large 5mm .20 .20 .20 largest rasge of guality 18 pin 27p 40 pin 55p Bamp 82p 25amp  £2.20
8mm HT £1.50 Extra bright 40 40 .40 componerts Irom 12amp  93p
, 10mm HYT £1.55  |/red LD271 £0.55 tranchised sugghers avail- FULL RANGE OF
-‘ 14mmHT €157 IR receiver £1.45  ablain UK, AN VAT inclusive | oo Bes THYRISTORS piasiic power
18mmHT  £1.85  Opto coupler £1.56 prices. Over 8,000 fing | Sapiciiors ___Duodes damps 8 amps 12 amps
T A . Hioms P';‘ l«;; n;«'s;‘ﬂ Plugs/skls  Cases 100v 0.38 100 0.47 100v 0.63
post paid or 0 ¢ 200v 0.44 200v 0.54 200v 0.70
E + DATA IN OUR 1978 GATALOGUE atanyof ourfour branches | Cioees el 400v 0.54 400 0.68 400 0.90
Branged Texas quallty product
LOW COST TELETYPE . .
CONVERT TV SET TO TELETYPE wmaiLw | 3 DIGITPANEL METER KIT COMPONENTS
The new i intersil . Y
he new CRT contral chip from Thomson CSF SFF9G364. Convert ORDER ntershl o NEW! WE STOCK MORE
your TV set into an electronic teletype — 16 lines x 64 characters | Express service on alt dispay. Bt Stocking distributors officialt ted
= requires RAM, character generator and little else for a basic | S 5o, Faoc, or | Lonied g N wors oticially appainte
teletype. Available as chip or full display card. orders. Telephone | comppnents ONATIONAL ®VERO
Full cursor control, 5 valts TTL compatible. line  INJEWV | 216 aomereat cards | roguirat for OTEXAS GANTEX
erase, full card included UART, Modem, char, cwip £17.20 AL :g:ghLEANRSD :g:.FE‘t\:;‘ROLUBE
en etc. Comp vides out from encoded FULL CARD [
ign . encoded keyboard E151:00 E o @SESCOSEM @®ARROW HART
1 — accurate. easy MAKES COMPONENTS BUYING EASY
SEND S.A.E. FOR DETAILS assamble k1. £26.99
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at the third stroke

The cost will be. . . wouldn’t it
be nice if the telephone told you
how much money you were
spending. Devoted readers will
remember the ETI STD timer
published in Nov 76, well a firm
called Monitel has latched onto
a similar idea — and produced a
neat unit to sit under the phone
and provide the call cost, at a
glance. Heart of the unit is a
Rockwell MPU from their
PPS4/1 range, the standard UK
model uses a MM75 which has
600 bytes of ROM and 48 bits of
RAM. The international model
uses a MM77 with 1 300 bytes of
ROM and 96 bits of RAM.

In use the unit calculates the
cost, accounting for day of the
week, time of day, how far
you're calling and the current
VAT rate. Any variations in the
PO charges are fed into RAM
via a punched card supplied by
the manufacturers, for a
nominal sum. The international
model can cope with the over-
seas tariffs, or UK if you feed it
a different card. To operate the
unit you first touch the appro-
priate tariff switch (local,
medium or long distance on the
standard model), then as soon
as you are connected touch the
start/stop — when finished
touch it again. Cost of call is
displayed continuously as you

talk, can be quite frightening
seeing all that money disapp-
ear!

When not in use as a charge
Icalculator it is a digital clock,
power from any 13A socket is
all that is needed — no extra PO
fees are incurred as it is totally
isolated from the PO system.
Seven colours are available to
match all PO standard units.
Price for the standard model is
about £29, the international
model will be about £39. Both
should be available from most
large chain stores W. H. Smith,
Rymans etc. Monitel Limited,
Berechurch Road, Colchester,
Essex.

Whoops

In the CCD Phaser R31 and R32
were transposed on the overlay
diagram. The ICs were missed
out of the Stars and Dots parts
list — they are on the circuit
diagram, also in this project the
gremlins got at the IC labels on
the overlay — IC5 should be
marked IC1, and add 1 to the
marked number of the other
1Cs ie IC2 becomes IC3 etc.
Lastly in the Chipmonk the

pot values were missed off the
parts list RV1isa 100 k log type,
RV2 a 10k preset and RV3 a
120k preset.

In case you missed our pre-
vious announcement we have
a recorded message service for
errors and other information on
01-434 1781. This service is
available outside normal office
hours only.
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Hewlett-Packard have just an-
nounced a new set of cheap
(well relatively) scientific but-
ton boxes. The HP-31E is the
baby of the litter, and is the
lowest priced to ever have
emerged from HP at £39 inclus-
ive. As with all their calculators
it uses Reverse Polish Notation,
so called because it was
thought to be as easy as Polish
to learn — only backwards?
Seriously though RPN is a very
easy way to use calculator.
when performing scientific cal-
culations, once you learn it you
like it. Anyway RPN commer-
cial over, the 31E is aimed at the
budding scientific student and
features include — 4 addres-
sable registers, rectangular to
polar co-ordinates, inches to
millimetres, pounds to kilo-
grams, degrees and radians plus
all the usual math and trig
functions.

The 32E has all the features of

e
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the 31E, plus an extra 11 reg-
isters. Other features include
hyperbolic functions, hours to
hours — minutes and seconds,
US gallons to litres and a whole
bunch of statistical functions
such as linear regression and x,
y estimates. All this for £53
inclusive.

A 49 line fully-merged key-
stroke memory programmable
completes the trio, it goes by
the name 33E. Keycodes are
displayed and 3_levels of sub-
routine are allowed, it also has
maths, trig, log and statistical
functions (of course, you say,
it’s HP after all!). Price for this
beauty is £67. All of them come
with detailed manuals, and the
33E has an applications book as
well.

Further details from
Hewlett-Packard Limited, King
Street Lane, Winnersh,
Wokinghata, Berkshire RG11
5AR.

problem solved

Lasers were once called the
solution without a problem.
Now they have lots of pro-
blems, the latest one to suffer
from the fate of laser solution is
that of aerial mapping. The US
Geological Survey is using
pulsed lasers and silicon pho-
todiodes, with extremely accu-
rate interval timers and delay/
discrimination electronics, to
produce a ground profile as an
aircraft flies over it. A gallium
arsenide laser, with a pulse

duration of 10 nanoseconds, is
bounced off the ground and
detected when it gets back to
the aircraft. As long as the
aircraft flies on a level path the
distance to ground can be mea-
sured. With accurate position
fixing and several runs, a 3
dimensional map can be pro-
duced. The technique is suited
to computer analysis, unlike
aerial photography or manual
surveying.
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Nearsst Underground/BR Station: Watford High Street. Open Monday to Ssturdsy. Ample Free Car | ACY28 a0 [8C214L 10 JBF394 22§0C774 76 ZTX550 25§ 2N3707 10
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e Bats L1, e - B B ) ol art17e 25 | BCSa9C 13§BFX81x  130§0C170w a0 40324 gsfanasoer %0
ELECTROLYTIC CAPACITORS: Axial lead type (Values are in p F) AE118x H Bess ] oo £o R P e s g:gggg s
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3% 6p 6 AY-5-1224A% 260 | M253AA% 795 7430 174127 28 fao02 17
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) AY-5.1230% 490 | MC663 275 7832 26 74122 4006 105
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1 108 ] CA3020 170 | MC1 92 tano%00 260 s ol IR e
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Fibre Single- Oouble-  SRBP 6A400v 88 |3A200V 60} Ca3075 175 | MFCB040« 978 [T yos |7470 28174156 80 fao2e 66 | 080 J3
Glass sided sided 8 x105 || 6as00v s 3A400V  1OF Gsnene,  go | MK50362% 650 | Sy tos B7a72 5] 74150 210 fa02s  1e |08 130 4528 99
8a400v 99 [3AB00V 1204 £)30gq 190 | NE350 160 7473 32§ 74160 82 f4026 180 § 409 4529 165
@ of 5P, diy YD 54400V 120 ZN424E 130 4094 190 | 4830 85
6 x12 130p 175p BAS00V 110 TA400V 12 CA3089E 210 | NES18A 210§ Fnao5Ew 175 7474 27 74161 92 §4027 a5 4096 105
10A500V 140 0 5§ CA3090A0 390 | NESE5% 29 7475 - 38] 74163 92 faoz8 By 4096 198
DIL SOCKETS’ Low Profile (TEXAS) 15ad00v 165 |8A800V 1508 Giyione”  po0 | NEsseose  sof TTL 74%  l7a76 - 35] 74166 105 faozo 99 | 4097 372
8 pin 10p; 14 pin 12p; 16 pin 13p; 18 pin [ 16A400v 185 |BT106 1508 Ca3130w 85 § NES60% 325 | (TEXAS) 7480 a8 74165 105 §4030 58 4899 119
20p; 20 pin 27p; 22 pin 30p; 24 pin 30p: || 16A500v 210 | 1060 551 Ca3140 92 | NES61* 395§ 7400 13 f7a81 "sef7aiee 161 §a031 205 J4099 102
28 pin 42p; 40 pin 55p. 40430 125 TIC44 250 ¢ 7106« 975 | NES62Bx  at0f 7401 13 |7482  sof7a167 20 f4032 100 |4 109
SOLDERCON PINS’ 40528 150 ;'ﬁ:j’u ‘23 ICL7107% 975 | NES65A« 1200 7402 14 7483 72§ 74172 625 J4033 145 41212 oa
100 pins $0p; 1000 pins 350p 40669 95 ICM7205« 1150 || NE666= 160 7403 14 J7a84 95474173 170 J4034 196
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WATFORD ELECTRONICS ne S
fcontinued from opposite page)
ETI GAS MONITOR o U U e o ¢
All parts available. ’
d . t
® @ 0 1ge S

Gas Sensors TGS109, 308,
812 & 813 415p°
Sockets for above 25p°

RHYTHM GENERATOR
. DlGITAL PANEL Build this PE (Jan. '78)

Easibuiid Low Cost Rhythm
METER Generator. We are the sole

Intersil Evaluation Kit £21.62" | suppliers of the complete Kit

plus 30p p&p. including the case, pre-drilled

All parts as per ETI £23.85° | printed front panel and the nota bene
plus 30p p&p. Printed Circuit Boards send sae

ICL7106 £9.75° | for leaflet.

LCD3901 3% digit £9.95" Complete Kit price incl.

TANK BATTLE VAT £49.95 oriy

Build this fantastic T.V. Game with For ready built Units add
realistic battle sounds generated £15.00

from your T.V. speaker, steerable ST
tanks, controllable shell trajectory | {Demonstration on at our shop)
and minefields to avoid. A really
exciting and skillful game simply | ETI PROJECTS: Parts available for the
constructed with our easy to follow following ETI Projects.

instructions. Order now — avoid } Muiti-option Clock. House Alarm, Ham-
disappointments. mer Throw, Race Track, Accentuated
Basic Kit (just add controls) only § Beat Metronome, Porch Light, IB Metal
€19.50inc. VAT Locator Mk. 2. Shutter Speed Timer,
Complete Kit including controls & | Uitrasonic Switch, True RMS Volt.
Mains Power Supply No extras ] meter, LCD Panel Meter, Gas Monitor.

required. Only £26.25 inc. VAT. PHASER, Star Trek Radio, Tank Battl
. . » e.
IC AY-3-8710 £10.50 inc. VAT .
(Demonstration on at our shop) Please send SAE plus 5p per list.
JACK PLUGS SOCKETS SWITCHES % {DE 250V
TOGGLE 2A. 250V 1A DPDY 14p
Screened JPlastic open I moutded in hne SPST 28p | 1A DPDT c/over 15p
chrome body metal with ccuplers DPST 34p 2A DPDT 13p
2 S5mm 12p 8p 8p break 1ip DPOT 38p | 4 pole 2-way 24p
3. 5mm 15p 10p 8p | contacts 12p 4 pole on/otf 54p ;’U_SH ?o%“
MONO 23p 15p 13p 20p 18p SUB-MIN TOGGLE pring
R PST on/oft 8
STEREO § 31p § 18p 15p 24p 22p SP changeover  58p gpm Zr}ose’ ags
oIN PLUGS [ SOCKETS [ 1n Line ] SESTon/of aen GroTiciTaoMses
2 PIN Loudspeak OPDT 6tags  70p § Non Locki : 5 .
3as5mme 1 13 8p 20p | OPOT cenre ot 796 | puen o wioke  15p AN ‘electronic notebook’ is made by depressing the LET-
CO-AXIAL (TV) 1dp 14p 1ap W Push Beeak 25p now available on the UK mar- TER key, followed by the
Make your own multi Switch i i 1 1 H
s s e o] Acusiable Sop Shating e, ket. Made by Toshiba, it is appropriate letter keys, which
RHON pelpy s g modate up 10 6 Waters 69p claimed to be the first alpha- are also number/function keys;
Metal seroaned 1op 3wy ke s 1 pote 120 numeric pocket calculator depressing a further master key
BANANA 4mm 10p 2p = 2p/6way. 3p/4way 4p/3way. 6p/2 way available. allows entry of figures.
2 - a7 g s
2mm 10 10 T mmaeseeer 4 h Automatic review of the 30
ust; 10
WANDER 3 mm 8p 8p ¥ Ry ap b T Ne s Called the LC836MN, it has  memories is provided. Acciden-
0C Type 15p 20p pole/2 04 way, 4pole/2to 3way  41p 30 independent, large-capacity tal erasure is virtually impos-
LIS Rk — ML CLA ST A T, memories each able to hold a  sible; and memory is retained
TRANSFORMERS' (Mains Prim 220-240V AA i ioi i :
VOLTAGE® | 2oevroomn son Ta01svin 2rsps| ALUM. | opnel 6-digit alphabetic and 8-digit for the duration of battery life,
REGULATORS| 905V 7sma 955 18018V1A  295p+ VBVQHXHEDS METERS™ numeric input. Use of an extra some 9000 (12 months) con-
12:0-12V 100mA  9Bp -30V 1A 95p + . N .
012012V 150mA 2002024  340p+ p] 3o memory can expand retention tinuous operational hours.
T03CanType Bk ogoma 1agk 80BY15A  3aspe e A a5 0008 to 6 alpha plus 15 numeric. Suggested retail price is £59.95
-6 O- m -1 -1BV 1 6A . .
Tev ey s otsosvoza o n 79+ esf050,A Alpha-numeric entries are plus VAT.
INVIDoK s P+ 909V 2A 315p+ 4x4x1%” €8] 0-100uA
(M323K §25 §0-450-45V06A 12:012V 2A  320p4§ “x2%x1%" 80§ 0-5004A
MVRSor 12 180 260p+ 30-26-20-0-20- 4xBlax)'A’ 78§ O-TmA
1A —ve 5V 12y §12012V05A 280p+ 253024 497p+] 4x2%x2"  84f 0-5mA
220 | 0-120120.54 280p+ 0-60-6V6VA  240p g":'g., 82 gégm:
15-0 15V 0.5A 260p+ 0-120-12ABVA 240p L3 lud
Flaane 1092) v | 24024v05a 260p+ 0350 15v6va 2q0p| 7x6x2%" 11a 0-100mA e y e e y e
8V 12V 15v 30 | 9:09V 1A 260p+ 0-200-20v 6vA 240pf 8x6x3" =~ 1481 0-500mA
+ve 1A (T0220) 12-0-12V 1A 260p+ LT44 2p] 10x7x3" 172 O-1A
5v. 12v. 16y, | 012012V 1A 295p3 LT700 Mia O/P Pri § 10x4%x3” 142 0-2A !
18V, 24y 99 30.24-20-15-12-0 1A 12K Sec 3.2Q0 42p] 12!5:3:: 165 0-25v
ve 0.55 6V 6y | Mutitappings  360p4+ MOT Min. O/p Pri l 12¢8x3" 210§ 0-50v AC
8V 12V 15y g5 || 30-24-20-15.12-0 12K Sec. 80 38p 0300V AC
Tve 1A 5V a2y | 2Amulitep  445p+ SPEAKERS 5
175 ¥ (Please add 48p p&p charge to all prices marked
—ve 0.1A (TO92) +_above our normal postal charge). ggoz.ev)_/ s 410p each
- i 3
Lsxl'a‘zfaviz‘w 120 LAMP HOEDERS AND LAMPS * 25 3" 58
LM320‘1 5 16: LES HOLDER Dome shapad Red. Blue. 40025 65
LM304H b Green, White and Yeliow 18p 64025 85 ) 4%ax3lxtn”
HER 138 LES BULBS 6vand 12v 11p 80 5W 0-504 A
M317K 350 MES HOLDERS Chromsz cover. Red or 7xa" 190 f 0-100kA ]
IM325N 220 Amber Jewelled top 50p 8() 3w 0-500u A
IM326N 2a0 LES OR MES Batten Holders 10p 6" x4 160} 530p each
M723 a5 MES BULBS 31.6V. 6V, 12V 11p HEAT .
NEONS. Mains 280V Seaied with Resistor | HEAT SINKS  Siiicon Grease
Red, Amber & Green 24p 7092 8p smi. Tub asp
———  Open type_ 95V AC 11p 18?8 :s 20mi. Syringe N
EARPHONES KNOBS" to fit %" shaft 10220 125p ¥ 2
Magnetic K1  Black Painter type 90 22p ’Yﬂosghhgge'(él for
K1a White Pointer t 11p T03 22 0 or : . o
25mm  18p] K2° Sim Siversd Aminium 126 | 066 229 10220 3p Kit What have we here? National lithium has a voltage of 2V8, so

3.5mm 18p
Crystal 33p

K3  Satin Black Ribbed 22mm diam. 12p -
K4  Black Serrated Metal top with line | We stock many more items,

Panasonic’s new lithium cell is less of them are needed to

CRYSTAL Indicator 35mm diam. 22p | Aerials, Battery Holders. about the size of a 5p piece, but power most things (most cells
MICROPHONE Kda As K4 but 25mm diam ‘ 20;3 Boxes. Cables, Digital has enough power to run an havealV5tol1V3 range)_ Some
INSERT a6p K5 Black Fluted, metal top & skirt. calib Clocks Foses h f b 5 't
d0-9, 37mm di 28, . . i : ithi .
o (oied 0 S dam eronskn 228 | Headphones, Microphones. electronic watch for between lithium cells are prone toler}r]u
TRANS- K7 Black Knurled, tapersd, metal 10p & | Stands, Multimeters. Power and 10 years. [t weighs just over  ting nasty gas and sulp ué"
DUCER skirt. Caliberated 0-9 30mm 26p § Supplies. Relays, Solder. i 5 mm i e is sai
Receive?and K7a As above but pointer on skint 26p SO?:OI"I’!Q lran‘ Test 3 _grams, _and 1s only 2 5 compound5, but this on !
K8 Black or Siivered for Siider Pot 10p § 20 57109 | thin, National Panasonic say to be completely stable. Natio-
Transmitter K12 Aluminised plastic with fine indicator LORES WO SHeCIKe TPl it wil g : h d
pays to visit us. We are that it will operate at tempera nal Panasonic, Bath Road,

40KHz
480p per pair

22mm diam 16p
K19 Solid Aluminium Amplifier Knob. Etch
line indicator, skirted 22mm 30p

situated behind Watford

—20°C. Its name .
Football Ground tures as low as —20°C. Its Slough, Berks

is the BR2325 and because it is
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NON-SUBSCRIBERS
START HERE —

]

'

1 THE DEPARTMENT STORE:

| “MAGAZINES ? THAT'S JUST
' . BEHIND COSMETICS. NO,

o WAIT A MINUTE...THEY'VE
i JUST MOVED TO THE NINTH
N FLOOR, ORWAS IT.. .. 7"

i THE CORNER SHOP: |
“SORRY MATE, THE
' DOG CHEWED YOUR .
COPY.”

n

ANOYHER CORNER SHOP:
| “SORRY, SOLD OUT.........
. HAVE YOU TRIED THE
CORNER SHOP UP THE

. ROAD?"

T

'
i

-
b

é

© AMAGAZINE STAND:
WE'VE RUN OUT,
BUT { CAN GIVE YOU
‘CAMPING NEWS'....?"

L ey Sy

L[

GIVE UP, GO HOME:
.....AND TAKE OUT A
POSTAL SUBSCRIPTION
TOETI

it can be a nuisance can’t it, going from newsagent to
newsagent? “'Sorry squire, don’t have it — next one should
be out soon.”

Although ETI is monthly, it's very rare to find it available
after the first week. If it is available, the newsagent's going
to be sure to cut his order for the next issue — but we’re glad
to say it doesn’t happen very often.

Do yourself, your newsagent and us a favour. Place a
regular order for ETI; your newsagent will almost certainly be
delighted. If not, you can take out a postal subscription so
there’s nothing for you to remember — we’ll do it for you.

For a subscription, send us £7.00 (£8.00 overseas) and tell
us which issue you want to start with. Please make your
payment (in sterling please for overseas readers) to ETI
Subscriptions and keep it separate from any other services
you want at the same time.

ET) Subscription Service,
Electronics Today International,
25-27 Oxford Street, London W1R 1RF.

10

... NIEWS

have bench, will travel

Nice idea from Home Radio is
this portable workbench, in-
stead of running riot on the
kitchen table you can pack up
and move your work bench
when finished. Rather than try
and make something with
everything, they have just
given it a 020V at 1A power
supply plus a loudspeaker and
mains outlet — so you can cus-
tomise it to your own particular

244

needs (built in cigar lighter etc).

Tools and soldering iron can be
kept in the sides or lockable
compartment and the whole
thing comes for £45 (unwired)
or £54 (Wired) plus 8% VAT and
£2.50 carriage. A vice is also
available for £5.50 plus 8%. Full
details from Home Radio,
London Road, Mitcham, Sur-
rey.

silent sound

Impectron Limited are now
stocking Matsushita (try saying
that after a liquid lunch) Ultra-
sonic Transducers. Three ver-
sions are available, the FR
CROI range operates at 40 kHz
(with a bandwidth of 32 kHz)
and is available in different
sizes and with alternative
mounting methods. Next is the
FR CRO2 which has a band-
width of at least 11 kHz, and is
designed for multi-channel
remote control applications. A
totally sealed model completes
the line-up, with a bandwidth of
only 2 kHz, called logically en-
ough the FR CRO3. Further
information from Impectron
Limited, 23-31 King Street,
London W3 9LH.
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digest. .

wanted, probably dead

Advanced Micro Devices have
been circulating this photo-
graph of ‘counterfeit’ 1702A
EPROMs. Some sharp operator
has been emptying their dust-
bins and re-marking rejects —
naturally he then sells them as
genuine Al devices (“Just a bit
cheap ’cos the lorry was

o

moving when they fell off
guv”). AMD have nicknamed
the duff devices ‘[1GOs’ (infor-
mation in, garbage out). If the 7
has a slightly curved down-
stroke then it's an I1IGO, and if
you bought it then you’re an
1IGiOt.

thanx

WHEN we included a reader
survey in ETI we expected a
good response, but the response
was in fact amazing, more than
3 000 of you replied. From the
analysis it seems that if you are
a 27.9 year old male with an
income of £4 375 and let .93
people read your copy of ETI —
then you are Mr Average ETI.
Most of you think ETI is also
better than a year ago, thank
you. Sorry we could not reward
everybody but 60 people
have been sent an ETI T-
shirt and car stickers — thanks
again to all who replied.

deaf teletext

The IBA and BBC are indepen-
dently helping research into the
possibilities of using Teletext
for subtitles for the deaf. The
BBC is working with Leicester
Polytechnic on the possibilities
of using a computer to process
the output from a Palantype
shorthand machine (used a lot
in courtrooms) speed is ex-
pected to be up to 200 words per
minute.

The IBA and ITCA (Indepen-
dent Television Companies
Association) are supporting
Southampton University in a 3
year project, expected to
cost £50 000. The aims are of a
more general nature than those
at Leicester, and are to esta-
blish the optimum forms of
subtitling — with a full study of
the human factors involved.

g0ssip, gossip

Quite a lot of the time we
overhear snippets that fall into
the plain old fashioned gossip
category, some is too good not
to publish. Some of the very
large semiconductor users are
not as ethical as they would
have people believe. When a
company develops a super-
dooper new IC, after lots of
research and investment, they
usually give a few potential
volume users samples to evalu-
ate. Well it seems that some of
the potential users were ship-
ping the samples to the Far
East, where some firms will
slice any IC apart and use elec-
tron microscopes to produce a
set of masks for the I1C. They
charge about £25 000 and have
a turn-round time of 10 days,
very cheap compared to pos-
sibly a year and a million
pounds to design and develop
from scratch.

So now the manufacturers
that have had imitations flat-
tering their product (sometimes
even before it was on the mar-
Kket) are giving out samples on a
sale or return (intact of course)
basis — oh yes the sale price is
usually about £300 000.

Now that Commodore and
Tandy have dived into the per-
sonal computer lake, we keep
hearing that amongst others
[*M and T* are in the late
stages of putting together their
own personal systems — not to
mention N*C and various
others from the land of the
rising sun. Going to be a lot of
swimmers in the next year!
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TECHNALOGICS PROUDLY PRESENT

« LOGISGAN Mk. II”

COLOUR TELETEXT DECODER

WITH [ —
uNEw é 6 ﬁ % "
1) - ﬁ %
FACILITIES @ -

'YOU CAN NOW BUY A TELETEXT DECODER TO THE LATEST
BBC/IBA/BREMA JOINT SPEC. (NB. Many other decoders are not
full spec. display).

THE LOGISCAN Mk. Il OFFERS THESE EXTRAS:

* Double/ Single Height * Background Colour Fix
* Conceal/ Reveal Switch * Unfix (revert to black)

* Discrete Graphics * Contiguous Graphics

* Graphics Hold/ Release (Instant Colour Changes)
* Auto Newsflash * Roll Mode

* Flash/ Steady Display * Sub-title Inserts

* 6800 MPU Compatible * DMA Capability

* Kit is complete with case, psu % Header Switch * Freéze switch

_ FULLTECHNICAL BACK UP SERVICE
— 12 months’ guarantee on all parts — subject to correct assembly

and use.. _ I,
"Board fault finding service (boards unpluggable for easy dispatch)

B Interface included
— Technical advice on installation.

We are also glad to announce that our decoders are available
installed in either 26'' or 22"’ colour televisions for just over £500
and are available for view or purchase from Colourvision, Smith-
down Road, Liverpool L18.
KIT £205 + 12%%. BUILT £265 + 12%:%
Details large S.A.E. Mail Order

TECHNALOGICS
8 EGERTON STREET
_LIVERPOOL L8 7LY

1

SC/MP
MICROCOMPUTER
SYSTEM £99.50 .o

ol O (| e A

w

FACILITIES

@ 7 segment display for every register (32 digits!)

@® 20 key keypad

@® 4K RAM, expands to 64K

@ Buffered system bus interfaces with cassette /TV/TTY
peripherals etc. via plug-in motherboard. (LCDS/ETI bus
compatible)

@ Single step, slow step facility

@ Operating system allows easy modification of registers and
memory, move and copy data blocks and much more

® Set breakpoint register will allow traps on any location,
including data and ROM

Complementary to IDES and most other systems is a rapidly
increasing range of peripherals including TV and Cassette
interfaces, Add on memory, EPROM programmer and 4K Basic on
Prom. Most cards are available with either 64 way (LCDS) or 31
way (ETI BUS) connectors

FOR full details send for Brochure and Price List to

1.E.S. LTD.
35 Purleigh Road, Corsham, Wilts.

or phone

(0249) 713515/712317

1




Don‘t let your environment dehydrate you, BUY OUR “HONEYWELL HUMIDITY
CONTROLLER". Membrane actuated, adjustable by % ' shaft. Ideal for greenhouses,
offices, centrally heated homes, etc. 3.75A contacts at 250V. Build Humidifiers or
dehydration alarms with this novel gadget at a fraction of original cost. £1 each. 3 for

Miniature transformer F.M. front-end with
integral tuning gang 88-108BMHz,
10.7MHz, |.F.output . ....... €£2.50
Miniature Vernitron' FM4 10.7MHz
ceramic filters . 50p each, 3 for £1
Crystal earpieces with lead
........... 40p each 3 for £1
Magnetic earpieces with lead and plug
........... 25p each 5 for €1
Ultrasonic transducers transmitter and
receiver, 14mm diam 40 kcs
...... eiess.... £4.25 per pair
4 aluminium boxes 128 x 44 x 38mm,
ideal for signal injectors, etc. .. £1.00
Selt-fluxing enamelled copper wire 22
swgon2oz.resls ......... 60p ea.
100 miniature reed switches, ideal for
burglar alarms, model railways, etc.
) £3 30
6 6-pole 12 voit reed relays on board
...................... £2.45

................. £4.75

10lbs. . ... ... ... £8.95
New U.H.F. transistor TV tuners. Rotary
type with slow motion drive . .. £2.50

Aluminium TV coax plugs ™~ TU¥or £1.00,
Miniature mains transformers, fully
shrouded. ex new equipment 240V in
6-0-6v out at 100 mA. Complete with
mains lead and plug on input and short
Jleads on output 90p
Miniature edgewise panel mounting level
meters 2000 AF.S.D. 9
300 mixed resistors 2 & Y watt
300 modern mixed caps most types
£

330
100 mixed electrolytics .. ... . €2.20
300 mixed printed circuit components

€1

100 high-wattage resistors, W.W., etc.
€£2.20

25 assorted presets, skeleton, etc. £1.20
.25 assorted pots and presets .. £1.50,
470 uF 25v radial, modern type 5 for €1

100k sliders, mono or stereo . . . . .
........... 50p each 3 for £1

200 mixed 1- and 2-watt resistors £1.50,

£2.50 BARGAIN PACKS

100k varicap pots, can be banked side by
side, very compact ... ..... SforE1
160 pF 25v axial leads . 10 for €£1
300 mixed modern caps, most types B
£3.30

100 mixed modern miniature ceramic
and platecaps . ........... £1.20

Semiconductor Bargains

100 new and marked silicon and
"germanium transistors including BC148.
BF194,BC183,etc. ........ £3.95
200 new and marked transistors including
2N3055, AC128, BFY50, BD131. etc.

...................... 6.
100 mixed diodes IN4148, etc.  £1.20
100 mixed diodes including zener, power
andbridgetypes .. ....... . £3.30
BR1OT full spec. 5for ...... £1.00
ITT 25kV ctv eht triplers for Decca "“Brad-
ford’’ chassis brand new £2.50, 5 for £10

BD131 ... ... 3 for £1.00
SN76115N (equivalent MC1310) £1.00
TBA120A .. . ...... 2 for £1.00
BD140 . ... .o.o... 3for £1.00

Motorola Audio I.C., 1 watt+ into B-
16(). Operates between 9-16v. 10-
400MV sensitivity. S.C. proof, no heat-
sink req. With data and circuits . €1.20
Data and circuits . . .. . . 20p + SAE.

Deluxe Fibre Glass Printed
: Circuit Etching Kits
includes 150 sq. ins. cepper clad f/g
board, 1tb. ferric chlonde, 1 dalo etch
resist pen, abrasive cleaner, 2 mini drill
bits, etch tray and instructions

6600 000000G0A0A0T Only £5.30
160 sq. ins. fibre giass board . . €2.00
Dalopen . ..............-- 90p.
11b. ferric chloride to mil spec £1.25

Sibs. ferric chicride to mil spec.
Instruction sheet

30p P.&P. ON ALL ABOVE ITEMS. SEND
CHEQUE OR POSTAL ORDER WITH
ORDER TO_SENTINEL SUPPLY DEPT.,
ETI. 149A BROOKMILL ROAD
DEPTFORD, LONDON, SEB

Callers by appointment only

All the many types of components we supply are BRAND
NEW and guaranteed and only from manufacturers direct or
approved suppliers.

No surplus, no seconds

4000 23p 4013 51p 4023
4001 23p 4014 107 4024
4002 23p 4015 1.14 4025
4006 114 4016 51p 4026
4007 23p 4017 1.14 4027
4008 99p 4018 132 4028
4009 62p 4019 62p 4029
4010 62p 4020 132 4030
4011 23p 4021 1.14 4041
4012 23p 4022 113 4042

SIEMENS CAPACITORS®

World-famous for quality and dependability

PCB YYPES

— 75mm PCM 0 00110001 5peach 001510

OUR COMPUTER TAKES GOOD CARE OF YOUR ORDERS

23p 4043 1.00 4081 23p
104 4044 94p 4082 26p
23p 4046 140 4510 142
1.75 4049 54p 4511 150
60p 4050 53p 4514 330
95p 4060 1.40 4516 144
123 4069 30p 4518 1.26
51p 4070 50p 4520 126
84p 4071 26p 4543 1.30
96p 4072 26p 4583 145

SIEMENS TRANSISTORS
Stlicon npn and pnp from 8p each LEDs. red 18p
yellow or green 23p {3 or Smm} Photo transistors
from 76p

0.047 6p sach 5mm PCM 0.068. 0.1 7p. 0.22
10p

CERAMIC

2 5mm PCM 001, 022 4p 0022 0033
0047. 5peach 0068 6peach 01 7p

DISCOUNTS
5% i Iist value of order over £10 10% if list value
or order over £25 — where cash (P O or cheque) s
sent with order

ELECTROLYTICS
— 17100 10/25. 10/63. 100/25 etc For full
range see our current hists

RESISTORS

VAT Add 8% to value of order or 12%2%, with
items marked” (No VAT on overseas orders)
Goods sent post free on CW O orders in U K
over €5 hist value |f under, add 27p per order

Vh. Y. Y%, watts — 2p each’ metal film, metal oxide
and 1 watt carbon 5p each’ — good guantity
d t 9 tield dep from £.1 50
Hall Etfect trom £1 23

KEEN PRICES

TW20 OHB.

Burnage, Manchester M19 1NA.

MONTHLY BARGAIN LISTS
S A E brings monthly hist of bargains Also current
quick reference price bst of all ranges

GOOD SERVICE WIDE RANGES

?:;sh with order {P O or cheque payable to Electrovalue Ltd ) or your Access of Barclaycard number
TRADE AND INDUSTRIAL ENQUIRIES INVITED
For all round satisfaction — be safe — buy it from ELECTROVALUE

ELECTROVALUE LTD

Dept. ETI7. 28 Judes Rd., Englefield Green, Egham, Surrey
Phone Egham 3603: Telex 264475

Northern Branch (Personal shoppers only), 680 Burnage Lane,

Phone (061) 432 4945
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book of the month club

We don’t review books very
often in ETI, usually so busy

-that we have no time to read

any! Not quite the reason. Any-
way, not one but three bits of
recommended reading this
month — all very good in their
particular fields.

Video freaks, or anybody int-
erested in the ins and outs of
low cost portable video, are
catered for in a Canadian book
by Michael Goldberg. Called
‘The Accessible Portapack
Manual’, it is just that, with a
hundred and forty pages of
practically orientated informa-
tion. Everything you always
needed to know about video for
£6 inclusive from C.A.T.S., 42A
Theobalds Road, London
WC1X 8NW.

Second choice is a trifle more
expensive at £45, but also value
for money. It's a gigantic 2 200
page reference manual called
‘IC Master’, and contains more
than 1500 pages of manufac-
turers’ data sheets. More than

40 000 ICs are cross-referenced
(no we didn’t count them!) and
it’s available from Eurosem In-
ternational Ltd., Haywood
House, Pinner, Middlesex HAS
5QA.

Last and by no means (you
guessed) least is not one but
eight from Fairchild. Send them
£9.90 and they will send you a
nice fat juicy data book on low
power Schottky. This will be
followed by ECL then
Optoelectronics and finally by
CMOS (probably worth the
weight). The mathematicians
amongst ETI's readership will
leap up at this point and shout
“But that adds up to four!” But
Fairchild will reply “Ah yes but
... each copy will be sent with
the latest issue of our journal
‘Progress’, that makes eight”.
So for eight of the best send
your loot to Fairchild Subscrip-
tion Service, c/o The Evan
Steadman Group, 34-36 High
Street, Saffron Walden, Essex.

odds & ends

* Vero Electronics have intro-
duced 3 more boxes in their
familiar two tone, with metal
front and back range. Called
the type IV, they filia gap in the
existing range, being suitable
for hand-held units. Should be
available at most stockists in
the near future.

« The low cost colour camera is
not far away. Fairchild, RCA
and Sony all have working pro-
totypes of CCD colour video
cameras. As soon as the defini-
tion can be improved to match
domestic video systems, prob-
ably within 9 months, expect
the launch of the under £1 000
camera — watch this space.

% The British Amateur Elec-
tronics Club (BAEC) is holding
its annual exhibition from the
15th of July to the 22nd of July.
it will take place at the Shelter
in the centre of the Esplanade,
Penarth, South Glamorgan.
Projects, games and the BAEC
Computer will be on show so if
you are in the area drop in and
give some support. If you would
like more information about the
club drop them a line with an
SAE — BAEC, 26 Forrest Road,
Penarth, South Glamorgan.

* Ever wondered how torpe-
does were powered? If not read
another item! The Royal Navy
has just placed an order with
Chloride Industrial Batteries
for £3 000 000 worth of silver-
zinc batteries. The batteries are
designed to power the Tigerfish
wire-guided torpedo. Designed
to blow anything afloat to
kingdom come, the Tigerfish is
designated as a ‘heavyweight’
torpedo. It is wire-guided from
its submarine’s central com-
puter, and uses an inbuilt MPU
to interpret the signals from its
array of sonar transducers.
Once a target is spotted its
minutes are numbered. Wonder
what happens if the wire
breaks?

* The OK Machine & Tool
company has introduced a new
wire-wrap wire dispenser. It
contains 3 separate 15.24m
(50ft) reels of 30AWG (0.25mm)
Kynar wire. The dispenser is
pocket sized and has a notch for
breaking and stripping the wire
as it is dispensed. When sup-
plied it comes filled with
patriotic red, white and blue
coloured wire and costs £3.77,
refills are £2.66 a set. OK
Machine & Tool (UK) Ltd, 48a
The Avenue, Southampton SO1
2SY.
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electronics ¢

today international

T0P
PROJECTS
1+2

£2.50 + 25p P&P

*1 + 2—Top projects include:
Master mixer, 100 W guitar amp., low power laser,
printmeter, transistor tester, mixer preamp, logic prohe,

i A i . W
LB, METAL LOCATER  INFRARED
INTRUDER ALARM STAGE MIXER
| DUAL DICE

Ni-Cad charger, loudhailer, 'scope calibrator, ielectronic
ignition, car theft alarm, turnindicator canceller, brake

light warming, LM380 circuits, temperature alarm, aerial
matcher, UHF TV preamp, metal locator, four-input
mixer, IC power supply, rumble filter, IC tester, ignition
timing light, 50 W stereo amp. plus many more. . ..
3—This issue was so popular that it is now sold out!
4—Includes:

Sweet tixteen stereo amp., waa-waa, audio level meter,
expander/compressor, car theft alarm, headlight
reminder, dual-tracking power supply, audio miilivolt-
meter, temperature meter, intruder alarm, touch switch,
push-button dimmer, exposure meter, photd timer,
electronic dice, high-power beacon, electronic one-armed
bandit! . ..

5—Twenty-two complete projects, including:

5 W ster=o amp., stage mixer, disco mixer, touch organ,
audio limiter, infra-red intruder alarm, model train
controller, reaction tester, headphone radio, STD timer,
double dice, gen.-purpose power supply, logic tester,
power meter, digital voltmeter, universal timer, break-_
down beacon, heart rate monitor, IB metal locatof,
temperature meter. . ..

6—Just published. Includes:

Graphic equaliser, 50-100 W amp. modules, active
crossover, flash trigger, “star and dot” game, burglar
alarm, pink noise generator, sweep oscillator, marker
generator, audio-visual metronime, LED dice, skeet game,
lie detector, disco light show. . ..

electronics
tomorray. 7
|

e ————— //jfa‘;l o

ETI MAGAZINE po=—=="S7

1%
s
75p + 25p P&P

Comprised entirely of new material, the edition covers
such diverse subjects as Star Wars and hi-fi! The
magazine contains projects for everyone — none of which
have appeared in ET] — and a look at the future of MPUs,
Audio, Calculators and Video. How can you not read it?

of STAR waRS

.MJ

TRANSDUCERS IN
MRES TEREMENT
AND CONTROL

oy PETER M 8YDENHAM
ME, PRD, M e MC, PILCA,

£3.00 + 25p P&P

This book is ratheran unusual reprint from the pages of
ETI. The series appeared a couple of years ago in the
magazine, and was so highly thought of by the University
of New England that they have re-published the series

N

splendidly for use as a standard textbook. Written by
Peter Sydenham, M.E., Ph.D., M.Inst. M.C., F.LL.C.A,, this.
publication covers practically every type of transducer
and deals with equipment and techniques not covered in
any other book. Enquiries from educational authorities,
universities and colleges for bulk supply of this publica-
tion are welcomed, These should be addressed to H. W.
Moorshead, Editor.

v e

FROM THE PUBLISNERS OF
B wkc‘ FLECTRONICS TODAY INTERNATIONAL

.
- CIRCUITS
No2

£1.50

‘Each volume contains over 150 circuits, mainly drawn
from the best of our Tech-Tips. The circuits are indexed
for rapid selection and an additional section is included
‘\jlvhich gives transistor specs. and plenty of other useful
ata.

Sales of this publication have been phenomenal — hardly
surprising when the circuits cost under lp each! Each
volume costs:

£1.50 + 25p P&P

Our successful beginners series came to an end some time
age now, and the whole series is available from us in
reprint form. The three books between them contain all
the information presented in the series (sometimes in
more detail!) and together form an excellent starting point
for anyone interested in learning the art of electronics.
Each volume costs. ~

£1.20 + 25p P&P
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HOW TO ORDER

Postage and packing also refers to over-
seas. Send remittance in sterling only.

ETI Specials

ETI Magazine
25-27 Oxford Street
London W1R 1RF

Please mark the back of your cheque or
PO with your name and address.

Please supply me with the fol-'
lowing ETI Specials:

Total cheque/PO enclosed =€ ..
Address:

(Please allow four weeks for de-
livery)
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UNTIL JUNE 30 NEXT
T'S GOING TO COST

ONLY E 9 95 g

FOR THIS MARK 2 VERSION OF
ETI's BRILLIANT CAR IGNITION UNIT

E.T.I. APPROVED FOR Better than the 1973 version!
S first presented E.T.I's original E.T.l. (Electronic Transistor Ignition) Unit five
ENGINES W|TH NORMAL yelzr;‘r:'gavég :/vst‘e hav: sold well over 15,000 to the delight of motorists everywhere. In trlmt

IGNITION SYSTEM time we have made small modifications angi improvements of our own — P.C.B.

mounted components, for example and circuit and manufacturing adjustments — all

REVERT To NORMAL adding up to even greater reliability. Now, with E.T.| we present an up-dated unit at
prices (kit or ready built) you cannot atford to ignore in these days of ever costlier

SWITCH motoring. This is the unit to give your car the more efficient sparking it needs to give
better starting, lower petrot consumption, less engine wear, less strain on batteries, and

SO EIIOUNTERMON DASHBOARD NO MORE BURNT CONTACT POINTS. ORDER NOW BEFORE JULY 1st AND SAVE
NO MORE BURNT CONTACT £2.80 ON THE KIT (£2.25 on the ready built model). ORDERS MET IN STRICT

ROTATION SO ORDER YOURS NOW WITHOUT DELAY. (Please allow 28 days for

PUINTS delivery.)
Easy to build kit including all components, dnlled and titled P.C.B.. drilled aluminium

REV. LlMlTER case, transtormer. switch, coloured leads. etc.. with simple to follow instructions for neg,
earth cars

NEON '.lGHT lNchAToR KlT Complete kit ot parts as described and recommended by Electronics Today

International Inc. V.A.T_and sent post free in U.K

NEG. EARTH £9.95 (/f ordered after June 30 £12.75)

BUILT AND TESTED inc. V.A T and sent post free in U K
£12.75 (/f ordered after June 30 £15)

"WITH UNIT THREE WE INTRODUCE OUR NEW
stirling A UIAIO Plan

COMPLETE MODULE ASSEMBLY PACKS

AUDIO PLAN (Regd.) marks the start of a new phase in the progress of Stirling Sound
modules. From a wide, carefully designed range. we have put together three groups which we
know from our wide experience, are the preferred choice of most constructors in this field

What makes Audio Plan specially attractive is the inclusion of Unit Three, an original Stirling
Sound design that’s going to add a protessional finish you will be proud to have. The three
assemblies here are from an audio range extending from a remarkable 3 watt 1.C amplifier to
tull-scale disco sound and hght outfits. Stiing Sound Modules are guaranteed and give
honest money-saving value. There's more power per £ when you build Stirling Sound

.AND THE UNIT EVERY CONSTRUCTOR WILL WANT

P HURRY WHILE STOCKS LAST!

It's
lf rey UNIT THREE — Six push button stereo selector/AF
teIeSCOplC filter unit providing via three 5-pin DIN sockets mounted
. at rear. selection for ceramic p.u., magnetic p.u radio,
tape in and tape out with low cut frumbile) filter and high
o Power* q cut fscratchy filter. Size 240 mm x 105 mm wide. The
CEemlty gowe fimps Control Seleciol Supohy Brice PCB may be cut across to extend or reduce its ornginal
2 length and so suit other layouts as well as Audio Plans £6 7 5
AUDIO PLAN A 2x60 wrms Unit ? Unit 8 HhOV £49.9% Inc. V A.T. and sent post free.in U.K s
i =i I UNIT TWO — Stereo pre-amp/control unit for ma
AUDIOIBLANIES exaOLvims 2al N o £44.95 | p.u (R1AA corrected)?adm and aux. inputs with bags
AUDIO PLAN C 2x20 wims Umit 2 Uit 3 J4v £38.95 J ~15d8. treble ~ 15dB, balance and volume controls £12.43
and {front panel fascia. inc. VAT and sent post free

\ ALL MODULES AVAILABLE SEPARATELY — SEE FREE CATALOGUE SHEETS JtL I _JL 10— JLC _JE I

. 1 T YOUR MONEY-SAVING COUPON
ALL PRICES INCLUDE V.A.T. AND NO EXTRA FOR

Pigase send ETI's Mk 2 The
BETTER

POSTAGE lN U'K' I Audio Plan or as order attached) Catalogue

To order send cheque or money order crossed and made Send large

] = I
payable to Stirling Sound. (Cash must be sent by regd. post For which | enclose £ (+20p for catalogue) SAE 20p
only). Prices subject to alteration without notice. Information I for our NEW
published in good faith as correct at time of going to press I Name Catalogue/

Sound information
OR ORDER BY ACCESS OR BARGLAYCARDI Address sheets
: size
All communications to Dept. £T17 (and cnvler
37 Vanguard Way, Shoeburyness, Essex BLOCK LETTERS PLEASE E-ﬂ
:Q3708) 5543: Shop/Showroom, 222/224 West Road, Westcliff-on-Sea S s ST TS S GRS .
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— FEATURE

" DESIGNING
OSCILLATORS

One of the problems in electronics is stopping amplifiers from oscillating, another
problem is getting oscillators to oscillate . . . Tim Orr explains.

AN OSCILLATOR IS BASICALLY an amplifier with
positive feedback applied around it. The feedback must
be AC coupled otherwise a DC latch up condition would
occur. Having got some sort of oscillation, one of two
things can happen. The oscillation can build up in
amplitude until clipping occurs due to the power supply
voltage levels. At this point a stable, but truncated
waveform will be generated. Alternatively if the gain of
the ampilifier is too low the oscillation will die away. To
produce a pure sinusoidal osciliation thelevel of the
signal in the system must be accurately controlled. There
must be some amplitude limiting or automatic gain
control such that when the peak signal level tries to
exceed a reference voltage, the amplifiers gain is
reduced. This is in fact what limiting does. To maintain
"stable oscilation, the overall gain of the system must be
exactly unity. Any less and the oscillations will never
start. If the gain is more than unity, the oscillations will
occur, butamplitude limiting will cause gross distortion.
A very common method for stabilising the oscilla-
tions, which is often used in Wein bridge oscillators, is to
employ a very sensitive thermistor as an AGC. However,
the thermal time constant of this component often
produces an annoying amplitude bounce which occurs

Ry
—N—
s )
FREQUENCY
10k POT
100k 10:1 RANGE
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when changing to a new frequency.

Other methods are diode limiters (which tend to cuase
large amounts of distortion) and FET AGC circuits. The
latter method can be used to generate super low distor-
tion sinusoids by allowing the system gain to stabilise
over tens of seconds.

The oscillation frequency is mainly determined by the
feedback around the amplifier. By making the feedback
a reactive network, the phase of the feedback will vary as
a function of frequency. Oscillations can only occur
when the feedback is positive and thus the phase
response of the feedback will determine the frequency of
oscillation, assuming that the overall gain at this
frequency is at least unity. By varying the phase res-
ponse of the feedback, the oscillation frequency may be
altered.

An oscillator should be thought of as being a circuit
which continuously generates a waveform, no matter
what the shape of the waveform. There are very many
circuit techniques for generating these signals which
range from relaxation oscillators to piece wise
approximations using square waves. Some of these
methods will now be illustrated.

Manually Controlled Oscillator

In this circuit there are two feedback paths around an op-amp.
One is positive DC feedback which forms a Schmitt trigger, the
other is a CR timing network. Imagine that the output voltage is
+10V. The voltage at the non-inverting terminal is + 15V. The
voltage at the inverting terminal is a rising voltage with a time
constant of C; R,. When this voitage exceeds +5V,the op amp’s
output will go low and the Schmitt trigger action will make it
snap into its negative state. Now the output is —10V and the
voltage at the inverting terminal falls with the same time
constant as before. By changing this time constant with a
variable resistor a variable frequency oscillation may be pro-
duced.

15°
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Dual Integrator Quadrature VGO

This is a sinusoidal oscillator which uses frequency dependent
feedback and zener diode amplitude limiting. 1C1,2,3&4 form
a dual integrator circuit which is an analogue model of a second
order differential equation! There is some positive feedback
around 1C 1,2 which is analogous to having a zero damping factor
in the equation. This means that the oscillations will build up.
The positive feedback is controlled by the 10k preset. IC1,3
are integrators and IC2 and IC4 are voltage followers with high
input impedance. The phase shift produced by an integrator is
90° so there is no overall feedback around the lop (IC1 is
non-inverting, IC2 inverts). Thus we have all the conditions for
oscillation, and in fact oscillations will occur when the preset is
adjusted to give the correct phase shift around the IC1,2 stage.
Amplitude limiting is produced by the 2V7 zener inside the diode
bridge. By placing it inside the bridge the same diode is used for
both positive and negative signals and the limiting is symme-
trical. The integrators are two quadrant multipliers (CA3080s),
so the gain of the loop can be controlled by the current ;.. In
the solution of this second order differential equation, the gain

of the loop is proportional to the resonant frequency. Thus, by
varying l,5. or rather by varying V,, , the frequency of oscillation
may be altered.

As the integrators produce a 90° phase shift, the two sinusoid
outputs are in phase quadrature, i.e. one is a sinewave, the other
a cosine wave. The cosine output is lower in distortion than the
sinewave, because the amplitude limiting (and hence the
distortion) is produced at the I1C1,2 stage. ) ,

The second stage (1C3,4), acts as a filter and hence produces a
purer sinusoid. Using this circuit a 1000 to 1 continuous
frequency sweep can be obtained. However, the inaccuracies in
the CA3080’s will cause some amplitude variations and it may be
necessary to set the positive feedback a bit high (and hence
attract more distortion), to maintain stable amplitude limiting
over the sweep range. This circuit is an oscillating filter and if
you turn down the positive feedback and inject a small signal
through a 100k resistor into IC1 pin 3, a bandpass and low pass
response is obtained from the sine and cosine outputs :aspec-
tively.

‘Simple Triangle Square Wave Oscillator

741s POWERED FROM

———"—- +12v
N 100n
741
1+ —>
Ic1 Y

iy

This circuit generates simultaneously a triangle and a square
waveform. The triangle could be ‘bent’ by a diode function
generator to produce a sinewave. The circuit is always self
starting and has no latch up problems. IC1 is an integator with a
slew rate determined by C; and R; and IC2 is a Schmitt trigger.
The output of IC1 ramps up and down between the hsteresis
levels of the Schmitt, the output of which drives the integrator.
By making R, variable it is possible to alter the operating
frequency over a 100 to 1 range. Three resistors, one capacitor
and a dual op amp is all that is needed to make a versatile
triangle squarewave oscillator with a possible frequency range
-of 0.1Hz to 100kHz.

16

GMOS Oscillator

Two CMOS gates can be used to produce a simple oscillator.
Imagine that output B is high. Then the input to A is also high due
to it being coupled via the capacitor C; to output B. Thus output
A is low, input B is low and output B is high, which is as we
would expect. However, capacitor C; is being discharged via the
100k pot and 10k resistor to a logic 0. When this voltage reaches
the crossover point for A, output A goes high, and thus output B
goes low. Now the capacitor is charged up to a logic 1. Thus the
process repeats itself. Varying the 100k pot changes the
discharge rate of C; and hence the frequency. A square wave
output is generated. The maximum frequency using CMOS is

limited to 2MHz.

% CD4011

FREQUENCY
POT

220p
|CT'
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FEATURE : Oscillators

TTL Oscillator

A simple relaxation oscillator can be made using a TTL Schmitt
trigger. The circuit ‘a’ is the most simple version that can be
produced. Imagine that the output is high. Capacitor C; is
charged up via R;. when the upper hysteresis level (Hyh) is
reached, the output goes low. CT is now discharged until the low
hysteresis level (Hyl) is reached whereupon the output goes
high. Thus the oscillator generates a square wave, with an
uneven mark to space ratio, due to the input current require-
ments of the 7413. The frequency can be set at any value up to
several megahertz by varying C; and R;. C; can be an elec-
trolytic but R; must not be more than about 1k5 or it will not be
able to pull down the Schmitt trigger inputs. (If you use a CMOS
Schmitt this does not apply). The output is a nice fast
squarewave capable of directly driving several TTL loads. One
problem to be encountered is frequency jitter. Wha.n the input is
very near to a hysteresis leval, noise in the system may cause the
oscillator to prematurely trigger, thus making that period slightly
shorter and producing a noise induced frequency jitter. Also
using two Schmitt triggers from the same IC is sure to cause
interaction and thus jitter. To reduce power supply noise effects
the IC should be decoupled with a 1uF tantulum capacitor
actually at the V.. and GND pins of the package.

Diagram ‘b’ shows the same oscillator, but with a 10 to 1
manual control of frequency. The timing capacitor is charged up
by the 10k pot and the 1k resistor. This voltage is then buffered
by the emitter follower and fed to the Schmitt trigger. When the
upper hysteresis level is reached the output of the Schmitt goes
low and the capacitor is rapidly discharged via the diode until the
lower level is reached. The process then repeats itseif. As the
discharge period is so fast, it can be as short as a few hundred
nano seconds, the period can be thought of as being determined
by the charging time, which is controlled by the 10k pot.

— Tl
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Walsh Function Generator

The mathematician, Fourier, said that any repeating waveform
could be made up out of harmonic components. These com-
ponents are sinusoids which are integrally related to the

t fundamental period of the waveform in question. This is a

convenient conceptual approach, but as a way of practically
synthesising waveforms it is not on. You would have to
generate a whole series of harmonically related sinewaves
which might prove a little difficult. However, a man called Walsh
-said that you could do the same thing as Fourier, but with square
waves. So, instead of using sinusoidal Fourier sets, we can use

| square wave Walsh functions to synthesise waveforms. There

are various technigues for calculating the Walsh function
co-efficients for generating particular waveforms but these are
beyond the scope of an article such as this. The diagram shows
the circuit for generating a sine and cosine waveforms using 16
steps. Walsh functions are orthogonal functions, just as sine and
cosine are orthogonal, and so the generation of these two
waveforms is relatively simple using this technique. The 4013

1 dividers and the exclusive OR gates generate the Waish func-

tions, which in turn are converted into analogue waveforms by
use of the correctly weighted resistor networks. Note that you
only need 4 resistors to generate a 16 step sinewave
approximation. N .

The resultant outputs can be easily filtered by fixed or
tracking filters to produce pure sinusoids. The output frequency
is 1/16th of the input clock frequency. The clock can be stopped
and the outputs will remain fixed, try that with analogue
techniques!
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R-2R Staircase Generator

Waveforms can be constructed by building tham up out of
separate elements. In this case a linear ramp waveform is
generated out of 128 steps. The CD4024 is a seven stage binary
counter. It is being driven from a CMOS clock oscillator similar
to that already described.

The Q1 to 7 outputs divide this clock frequency by

2,4,8,16,32,64 and 128 respectively and the divided outputs are
then fed into an R,2R ladder network. This is in fact a Digital to
Analogue Converter (DAC) and as the counter is merely counting
up, then the converter will generate a linearly rising waveform
made out of 128 steps. When the counter overflows, the ramp
waveform resets and the process repeats itself.

+V
9? 22 0 % CDA013
! UP/DOWN ’
% CD4011 BINARY/BCD / % CD4011 Q
cK CD4029 % '_+: ¢k @
D
18k PRESET CL S R
47k 220p 1 5
11 ’
" -

R-2R Triangle Generator

This circuit is similar to the previous except an up down counter
is included. A clock signal is applied to the 4029 counter. When
it has counted 16 clocks a Carry signal is generated. This clocks a
D type flip-flop (4013), which changes state and reverses the up

down mode of the 4029. Thus the circuit counts up, down, up,
etc. The counting is converted via an R,2R ladder into an
analogue output, a triangle waveform made up out of several
steps.

—— -+ 284
—— < 301

— AV §-0212 A
MASTER CLOCK — -+ 338
£~500kHz) | . 358
L . 379
+ 402
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s AR

Master Tone Generator

If you have ever made an electric organ, piano or string machine
you would have had to produce the top twelve notes for the top
octave by some means or other. More expensive organs might
use 12 master oscillators which would be tuned to the top
twelve semitones on the keyboard. This gives a nice free phase
quality to the sound. The notes in the octaves below are made by
using binary dividers and filtering. Very expensive organs would
use an oscillator per note. This allows every note to be individu-'
ally tuned and produces a very good sound quality. However,
there is an easy way of producing the semitones and this is with
a master tone generator chip. This is a pre-programmed divider
having one input and twelve or thirteen outputs. A high
frequency master clock is put into the chip which is divided by
numbers ranging from 239 to 451. These divisions produce the
semitone outputs. Thus, by using one master oscillator and one
master tone generator a lot of the work of making an organ is
removed. It is possible to produce more accurate intervals using
12 oscillators, but the speed and efficiency of the chip usually
wins in the lower price end of the market.
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8038 Function Generator

There are several ICs available which perform some sort of
oscillator function. One such is the Intersil 8038 which is a VCO
with sine, triangle and squarewave outputs. The basic oscillator
is a triangle squarewave device with a function generator to
produce the sinewave. The frequency is voltage controllable but
is not a linear function. The triangle symmetry and hence
sinewave distortion are adjustable with a preset but change
when the frequency is altered. Operation up to 1MHz is
possible.

Triangle Squarewave ICO Using CA3080’s

This circuit is very similar to that of the simple triangle/square
oscillator, except that the operating frequency is controlled by a
current IABC. (ICO stands for current controlled oscillator, as
opposed to VCO, voitage controlled oscillator). Using this
circuit, a sweep range of 10,000 to 1 is possible (for IABC
5004 A to 50nA). The CA3080 is a two quadrant multiplier and
the CA3140 is a MOS FET op-amp. IC1 is used as an integrator.
IC2 is a high input impedance voitafe follower and IC3 is a
Schmitt trigger. The CA3080 has a current output which in the
case of IC1 is used to charge up a capacitor. The voltage on this
capacitor is buffered by the CA3140 and fed into the Schmitt
1C3. The CA3080 (IC3) forms a very fast Schmitt trigger but as it
has a current output, it cannot be loaded in any way without
effecting the operating frequency. The output of the Schmitt is
used to make the entegrator inverting or non-inverting. Thus the
operation is as follows. The integrator ramps upward until the
positive hysteresis level is reached. The Schmitt flips over, the
integrator then ramps downwards until the negative hysteresis
level is reached. The Schmitt flips back and the process is

CA3080
CA3140
CA3080

ML

(MUST BE
BUFFERED)

ABC ALL ICs POWERED FROM *12v
CONTROL CURRENT

repeated. The ramp rate is determined by the size of the current
IABC is linearly proportional to the oscillation frequency. At very
low currents the triangle waveform may become very asymme-
trical. This is due to current mirror mismatches inside 1C1 and
this device may have to be specially selected for continuous
symmetry.

Precision Voitage Controlled Oscillator

The RC 4151 is a precision voltage to frequency converter. It
generates a pulse train output which is linearly proportional to
the input voltage. The linearity for the circuit shown is 0.05%.
The IC compares the input voltage with an internally generated
one. It dumps controlled pulses of charge into a Parallei RC
network and compares this generated voitage with the input. If
the input is greater it puts more puises of charge into the RC
network until the two are balanced. To get a larger sustained
voltage in the RC network the frequency of the pulses must be
increased. Thus the frequency of the puises generated is made to
be proportional to the input voltage.

The output is a pulse waveform and is intended to drive some
sort of counting system, thechip being used as simple analogue
to digital converter. It can also be used as a frequency to voitage
converter. A maximum frequency of 10kHz has to be observed.
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PROJECT

TEMPERATURE

- METER

A simple yet accurate tempera- \\\ ;
ture meter based on the LCD
panel meter published in our

March issue.

THE RELIABILITY of electronic
circuits in the days of valves was, to
say the least, poor by today’s

“standards. The introduction of
transistors and integrated circuits
increased reliability dramatically.
One of the main reasons for this is
the reduction of power dissipation
and the resultant lowering of
temperature. Devices and circuits are
now designed to minimise power
dissipation as this allows a higher
component density while increasing
reliability. However, some circuits by
their nature must dissipate high
power and the semiconductor
devices used must be kept within
their temperature limits.

This temperature meter will allow
transistor temperatures to be
measured and the appropriate
heatsink chosen. It is just as useful
outside the electronic scene
measuring liquid or gas temperature
especially where the readout needs
to be physically separate from the
sensor.

Use and Accuracy

The accuracy of the unit depends on
the calibration; provided it has been
calibrated around the temperature at
which it will be used, accuracy of 0.1
degree should be possible. We could
not accurately check linearity but it
appeared to be within 1° from 0° to
100°C.

3

kS

e

However, other errors will affect
this reading. If measuring the surface
temperature i.e. a heatsink
temperature, there will be a
temperature gradient between the |
surface and the junction of the diode.
Silicon grease should be used to
minimise the surface-to-surface
temperature difference. Also when
measuring small objects, e.g. a
T0-18 transistor, the probe will
actually cool the device slightly. At
high temperatures these effects could
give an error of up to 5% (the
reading is always less than the true
value). If the probe is in a fluid (eg
water) or air this problem does not
occur.

Construction

Assemble the panel meter as
previously described but omitting the
zener diodes and R6 and R7. The
value of R1 has also been changed.
The decimal point drive should be
connected to the righthand decimal
point. The additional components
can be assembled on a tag strip as
shown.
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4 We mounted our unit on a tag
strip as shown in the photo. While

jwe have not given any details,
/ knocking up a case should be no

problem. For a power supply we used
eight penlight Nicad cells giving a
10V supply. If dry batteries are used
six penlight cells are recommended
although a 216-type 9 V transistor
battery will give about 300 hours of
operation.

The sensor should be mounted in
a probe as shown in Fig. 1 if other
than air temperature will be
measured. This provides the
electrical insulation needed for
working in liquids etc. It should be
noted however that the quick dry
epoxies are not normally good near
or above 100°C and if higher
temperatures than this are expected
one of the slow dry epoxies should be
used.

Calibration

To calibrate this unit two accurately
known temperatures are required,
one of which is preferably zero
degrees and the second in the area >
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ADD PIECE
OF INSULATION
BETWEEN LEADS

JOIN DIODE LEADS
ONTO WIRES

Fig.1. This diagram shows how
the sensor (D1) is mounted in a
ball-point casing.

SOCKET TO
+ PROBE

9V BATTERY (SENSOR)

_/

BUYLINES—

The original LCD meter was
based on the Intersil evalu-
ation kit but since then a
number of advertisers have
put together kits for our
project. Such a kit is prob-
ably the best place to start
although the ICL7106 and
suitable displays, the only
components likely to prove
difficult to find, are now
available from most of the
larger mail order firms ad-
vertising in ETI.

Fig.2. The external components
associated with the panel meter
to form the thermometer. For
full details of the panel meter
(foil pattern etc.) see the March
.78 issue of ETI.

The photograph (left) shows the
external components, detailed
in Fig.2, in position.

HOW IT WORKS—

While the voltage across a silicon diode is
nominally about 600 mV it is dependent upon

‘the ambient temperature and current in the

device. The temperature coefficient is
negative, i.e. the voltage falls with increasing
temperature but fortunately is linear in the
region of interest. The actual value varies
with current and from device to device, but is
typically —2.2 mV/° at 250pA.

By measuring the voltage across the diode
with a suitable offset voltage to balance the
voltage at zero degrees an accurate temper-
ature meter results. The digital panel meter
described in October has a stable reference
voltage avaliable (between pins 1 and 32) of
about 2.9 V; with the 10k resistor R11 this
provides a constant current for DI (the
sensor). The offset voltage is also derived
from this reference voltage by R12, RV2 and
RV3. The panel meter is used as a differential
voltmeter and measures the potential dif-
ference between the offset voltage and the
diode. We have used two trimpots in series in
the offset adjustment to give better resolu-
tion. If desired a 10-turn trimpot can be used
(2k2). Adjustment of the three poten-
tiometers allows the meter to be calibrated in
either °C or °F with the upper limit of 199.9°F
due to the panel meter over-ranging.

The power supply is simply a 9 V battery,
and so the zener diodes and dropping resis-
tors described in the panel meter article
should be omitted.

—PARTS LIST—

RESISTORS

R1, 11 10k

R2 47k

R3, 9 100k
R4 not used
R5 ™

R6. 7 not used
R8, 10 4M7
R12 27k
R13 5k6

POTENTIOMETERS

RV1 1k 10 turn trim
RV2 2k preset

RV3 200R preset
CAPACITORS

C1 100n polyester
C2 470n polyester
C3 220n polyester
Cc4 100p ceramic
C5,. 6 10n polyester

SEMICONDUCTORS

IC1 ICL7106
Q1 BC549
D1 1N914

MISCELLANEOUS

PCB as LCD Panel Meter (March 78
ETI), tag strip, LCD display, socket for
display, box, switch and 9 V battery.

ELECTRONICS TODAY INTERNATIONAL — JULY 1978



PROJECT : Temperature

Meter

R11 R12
10k 27k
J Cc6é
RV2 10n
2k ALL VOLTAGES
ARE REFERRED 3
TOPIN 1. 21 R10
A13 10k am7
FI)I\}4148 ke RV1
{SENSOR) (—4.9v) 37
36 (—2.8V)
S0k
35 (-2.9v) BACK
PLANE
> s 32 "
™ -
ANAA——— ICL7106 DECIMAL
_L 3 ) POINT
T |
n _ 20 LCD
) SR 22 DISPLAY
Fig.3. Circuit Diagram of the | 29 |
complete temperatuee meter. c2
Note that for this project R4, 6 470n 25
and 7; ZD1, 2 and the external R2
leads shown on the overlay 47k +
associated with LCD panel 28 L 58
meter (March 78 ET1) are not Cc3 -
required. 220n 40 9v !
T BATTERY |
|
27 R3 T
100k =
r— 34 (~2.8V **) 39 VW
. (1:(;On %op NOTES:
B p— **THESE POINTS CANNOT BE
SPECIFICATION -L_. 33(-2.9V **) 3s—{— MEASURED WITHOUT AFFECTING
OPéRATION E&‘SE'?T B‘IYGI?I\;ERY
-9, HIGH IMPED >
Temperature range — 50°C to +150°C 25‘1 V) R
— 60°F to +199.9°F
Resolution 0.1°Cor F
Sensor silicon diode

Power consumption 1.5mA @ 9 V dc

where the meter will normally be
used and highest accuracy is
required. For a general-purpose unit
100° C is suitable. The easiest way of
.obtaining these references is by
heating or cooling a container of
distilled water. However temperature
gradients can cause problems,
especially at zero degrees.

One method of obtaining water at
exactly zero degrees is to use a test
tube of distilled water in a flask of
iced water and allowing it to cool to
near zero. Now by adding salt to the
iced water its temperature can be
lowered to below zero. If you are very
careful, the test tube water will also
drop below zero without freezing
(you should be able to get to about
—2°C). However, the slightest

disturbance at this temperature will
instantly cause some of the water to
freeze and the remaining water to
rise to exactly zero, providing an
ideal reference.

For a hot reference the boiling
point of distilled water is very close to
100° C especially if the container has
a solid base and is evenly heated e.g.
on an electric hotplate.

The actual calibration is done as
follows:

1. In the 0°C reference adjust
RV2 and RV3 until the unit reads
zero.

2. In the hot reference adjust RV 1
to give the correct reading.

This should be all the adjustment
required.
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If zero degrees is not available,
e.g. if setting up for °F, the following
method can be used:

1. In the cold reference use RV2
and RV3 to adjust reading to zero.

2. In the hot reference use RV 1 to
adjust the reading to indicate the
temperature difference between the
two standards. If freezing and boiling
points are used, this will be 180°F.

3. Now, back in the cold bath,
adjust RV2 and RV3 to give the
correct reading.

No further adjustment should be
required.
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'SECOND GENERATION
INDUCTION
BALANCE

METAL
DETECTOR
DESIGNED SPECIALLY //

FOR THE HOME R
CONSTRUCTOR

'EASY /

3

'EASY
TO
USE

‘® A second generation Induction Balance
system with improved Variable-Tone de-
tection.

@ Designed by professionals for easy
assembly by amateurs but with very good
performance.

@ The search coils are fully assembled and
adjusted for you.

@ Coils pre-assembled and tested wedge
shaped search field

Uses include:

|
‘% Treasure hunting — it's amazing what you
can find in the garden or on the beach.

* Finding lost metallic items.

* Locating waterpipes and cables under
floorboards on in walls.

« Checking old timber for nails before cut-
ting, ete., efc., etc., ete.

AIRAMCO LTD.

MICRO COMPUTER
PRODUCTS

6§55 TimerMDIP .. ...............
AYS51013 UART ... .. ..
AY52376 Keyboard Encoder
21L02-1 1024 x 1 SRAM .. ... ... .....

SPECIAL OFFER: 21102-1 8 for

2104 4096 x 1 DRAM 16 pin 300ns .. ... 3.99
SPECIAL OFFER: 2104's8for ... ... 30.00
21078 4096 x 1 ORAM 22 pin 200ns ... .. 3.99
SPECIA! OFFER: 2107Bs8for .... ... 30.00
4116 16.384x 1 DRAM 16 pin .. ....... 20.00
SPECIAL OFFER:8for . ... ....... 144.00
1702A 256 x BUVEPROM . . . ... ... .. 4.85
2708A 1024 x 8 UVERPROM 10.90
2716A 2048 x UVEPROM TI 21.00

S-100 BUS Mother Boards, Regulated Power Supply
{10 AMP or 20 AMP), C.P.U. Power supply Memory
Boards (8K Static/8K, 16K Oynamic) PLUS many
others.

Send LARGE S A.E. for details

Oiscounts for quantity PO.A.

Trade enquines and orders welcome
P&P ADO 40p THEN ADD VAT @ 8%

RCLAYCARD | -
| —VISA MAIL ORDER ONLY A

(- O

24 hr. Ansaphone order service with ACCESS or
BARCLAYCARD No.

AIRAMCO LTD.

30 WITCHES LINN, ARDROSSAN
AYRSHIRE KA22 78R
Tel: 0294 65530

"ETCH RESIST TRANSFER

250 symbols, signs and words. Also

KIT - COMPLETE WITH PRE -
ASSEMBLED SEARCH COILS

£16.50

IPlus £1-00p&p Plus £1-32 VAT

{ASSEMBLED & TESTED

; £22.50

4Plus £1-00p&p Plus £1-80 VAT

Communication Measturement Ltd
15 MALLINSON OVAL HARROGATE YORKS.
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KIT SIZE 1:1

Complete kit 13 sheets 6in x 4%in
£2.50 with all symbols for direct
application to P.C. board. Individual.
sheets 25p each. (1) Mixed Symbols (2)
Lines 0.05 (3) Pads (4) Fish Plates and
Connectors (5) 4 Lead and 3 Lead and
Pads (6) DILS (7) BENDS 90 and 130
(8) 8—10—12 T.0.5. Cans (9) Edge
Connectors 0.15 (10) Edge Connectors
0.1 (11) Lines 0.02 (12) Bends 0.02 (13)
Quad in Line.

FRONT AND REAR PANEL
TRANSFER SIGNS

All standard symbols and wording. Over

available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.
e _cop e o ——
GRAPHIC TRANSFERS
WITH SPACER
ACCESSORIES

Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Yin kit or '%4in kit. £1
complete. State size.

Al orders dispatched promptly.
All post and VAT paid
Ex U.K. add 50p for air mail
Shop and Trade enquiries welcome
Special Transfers made to order

E. R. NICHOLLS
P.C.B. TRANSFERS
DEPT. ETI/2
46 LOWFIELD ROAD

STOCKPORT, CHES.061-480 2179

Save on Calculators

TEXAS
T15040 (print, display, 10 digits, mem, printing calc) £72.00

PC100B {Print Cradle for 11 prog. calculators) £174.12
SR51-11 (3 memories/ stats. engineering notation} 532.33
T145 Scienufic Green Display 15 sets of (}s £22.
T133 (15 bracket levels) £13.95. RK3 {Rech Kit) £8.44
T157 {Key Prog. 150 Prog steps, 8 Mems) £32.3%
T158 (480 Prog. steps /60 mem ) £79.92
T159 {960 Prog. steps/ 100 mem ) POA
Software for T159 & 58 {each) {four available) £25.40
T} Programmer (Hex to Oct conversions} £49.95
‘Lmle Professor (child s calculator) £10.80
CASIO * X
FX2200 {6 + 2, scientific/fraction, LCD. 1000 hours)  €£19.95
FX120 {10 digit full sci + 6 brkts + Polar/rect coordinates £19.95
FX140 (8 + 2, full sci., fractions. 6 levels 0 £17.95
FX39 (B+2otherwise sa FX140) . ............... £15.95
FX31 {29 sci /fractions inc. degree, rad and grad) £11.95
LC78 muni card calc £16.90
ST-1 (4-way Stopwatch function & %) £24.95
MQ2 (L.C.D. Clock. two Alarms, Calendar, Calc.) £34.95
CQ1 (Clock + Calculator + Stopwatch) £24.95
€Q2 (Larger Clock, Caiculator, Stopwatch) £29.95
AQ1000 {L C D. Calc , Timer Clock, Alarm, one year bat Iife)
£19.90
Casio 31CS 108 L C.D watch £49.95
HEWLETT PACKARD

H P 212146 00/HP31Eat £37.00
H.P.22 Business/ManagementTalculator Low Price POA
H P 33E (supercedes HPZ} £64.60
H P 25C (Continuous menfory programmabie scientific) £106.95
H.P 29C (new combo H P 27 + H P 25C) £123.83

H.P.67 {Mag card programmable, 224 steps) £287.04
H P 97 (Mag card prog with LED display & Pninter) £474.05
CBM
4190R (90 funcuions 10 + 2) £27.54
PRO100 (8 + 2 key prog. 72 steps, 10 memonies) £30.45
M55 (Maths) 61 (Stats) N 60 (Nawvigator) £58.32
LC5KI (L.C D . 5.000hr bat lite) £10.80
LC43SR Scientific 1,000hrs £19.90
Sinclair Programmable Calculator £13.44
A.C Adaptor, £3.00 Program Library £4.90
SHARP EL8 130, LCD musical calc. — great. no keys £18.80
ELBO29 L C D Folding Pen type Calculator with clip £18.00
CT550 L C.O. Clock Calc. 24 time zones (Alarm) P.OA.
SHARP GF8080 Portable stereo cassette recorder £98.00
ROCKWELL 44RD (5 + 2) {Scienufic) £13.90
Master Chess Challenger (60 000 moves) £124.886
Master 11 {C g ). Low price POA
Compuhv_(;hockm {Oraughts) POA
CBM Pet 2001 (8K) {Company orders only} o £895

THE SINCLAIR PDM35
digital Multimeter

Now a digital mul- V\
timeter al an analogue
price and look at the
spec!
D.C. VOLTS 1mv-
1000v{1% — 1 count)
10m(} input
A.C. VOLTS 1v-500v
40Hz-5kHz (1% +2
counts)
D.C. CURRENT
1inA-200mA {1%
count)
RESISTANCE 1Q-
20mQ (1.5% + 1
count)

£29.85 inc. VAT (£1 P&P)

£28.80 cash
o aeEnt] A.C. Mains adaptor £3.00
kompany deluxe padded carrying case £3.00
purchase orders 30kV probe available SAE
12 FUNCTION
CHRONOGRAPH
LCD

Hours. mins, secs. day
month, chrono stopwatch
backhghting, mineral glass
water resist. chrono tming
to 1/100th, lap ime to
max of 59 99 {but
function sull continued}
Stainless steel bracelet
and case

ONE OF THE MOST
ACCURATE LCO
WATCHES ON SALE

IN THE UK

NE6290/18 £29.95 + £1 p&p
~ THE SINCLAIR MIGROVISION

2 The amazing pocket T V. that will
pick up programs throughout the
world, complete with rechargeable
batteries

£202inc. VAT,

Sae {or detailed
Brochure ex-stock)

CASIO fx 3000

This slim LCD scienufic has — sin, cos. tan. arc sin

[ Y
' -8 ietc sinh cosh tanh. arc sinh, etc., log. in antilog
@@ ME®E 1 anuin, x to the power of v, x'. 3 =, EXP. mean

- ¢ istandard d B lar to polar conversion
E;‘.’.’:‘ deg. rad e g rads and memory and two levels of
sos = brackets All this with 700 hr battery life for only
nes £25.95
nEs
priceuio st S,
WE SUPPLY ALL SEIKO WATCHES o
LCD Alsrm and Alarm Chronagraph now avaitable. 3.a.e. for
details
We accept govt./compeny purchass orders on all goods

KRAMER & CO

9 October Place, Holders Hill Road, London NW14 1EJ.
Telox: 888941. ATTN. KRAMER, K7. Tel. 01-203 2473
MAIL ORDER ONLY. $.A.E. for data sheets
Export enquiriss welcomes

Telephone andfrelex orders accepted
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FEATURE

- V-FETS

EVERYONE!

This article, by Wally Parsons, first app-
eared in our Canadian edition. We think
that V-FETs represent a large step for-
ward in power amplifier technology and
so we have reprinted it, starting this
month.

The first part of ‘V-FETs for Everyone’
covers the theory behind V-FETs and
what their specifications mean. Next
month, part two will describe how V-
FETs are used at present and how to
design V-FET circuitry.

M
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SINCE THE SEMI-CONDUCTORis Qrecisely that, a
battery across the ends of a p-type or an n-type bar
will cause current to flow through the material, just
as it does through a vacuum tube. If a p-type material
is joined to the surface of an n-type bar, located
between the battery terminals, a pn junction is
formed, and if this junction is reverse biased, a space
charge or field is produced of opposite polarity which
will inhibit current flow, just as the control grid
inhibits current flow in vacuum tube. Changing this
reverse voltage causes a large current change, and
therefore amplification results. . )
A simple FET (J-FET) is shown in Fig. 1. With a
given drain — source voltage, maximum current
flows under zero gate voltage conditions and at some
reverse levels, no current will flow. Also, as in the
wvacuum tube, load characteristics are not reflected to
the input circuit, because current is not controlled by
‘carrier injection as in bipolars, but by voltage levels. .

OuRCE «

A
* / DRAIN
I e N
N CHANNEL
SURNTHATE SOURCE

Fig 1: N-channel JFET construction and symbol

3 DHAIN

SQURSE DRAIN
TEHMINAL GATE THRMINAL

N CHANNEL DRAIN
GATE SUBSTRATE
SOURCE
§oHLTR

Fig 2: N-channel depletion horizontal MOSFET construction and
symbol

A variation is the Metal Oxide Semi-conductor
Field Effect Transistor. (MOSFET) (Fig. 2) a far more
versatile device whose technology is virtually the
cornerstone of modern computer technology, p
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although it has had less use to date in linear applica-
tions such as audio amplification.

MOSFETS come in two basic types. In both types
the gate consists of a metal electrode separated from
the channel by a thin oxide layer. In the depletion
type current flow is controlled by the electrostatic
field of the gate when biased. Voltage relationships
are the same as for the J-FET, except that when the
J-FET is forward biased current will flow through the
junction (after all, it is a pn junction). This does not
contribute to amplification, and may even destroy the
device. When a depletion MOSFET is so biased it may
result in increased current flow and, provided cur-
rent, dissipation, and breakdown ratings are suitable,
the device may be driven on both sides of the zero
volts point as with vacuum tubes. Unlike vacuum
tubes under these conditions, the gate draws no
cirrent and therefore does not require the driver to
deliver power.

The enhancement type MOSFET shown in Fig. 3, is
more widely used. The source and drain are separated
by a substrate of opposite material, and under zero
gate volts no current flows. However, when sufficient
forward bias is applied to the gate the region under
the gate changes to its opposite type (e.g. p-type
becomes n-type) and provides a conductive channel
between drain and source. Carrier level and conduc-
tion are controlled by the magnitude of gate voltage.
Although J-FETS, and especially MOSFETS, have
certainly delivered on their original promise, in one
area they are particularly conspicuous by their ab-
sence, and that is in the area of power. Unfortunately,
the channel depth available for conduction is limited.
by the practical limits on gate voltage. The lower
current density has been the primary limitation due
to the horizontal current flow.

VMOS

Recent years have seen the introduction and com-
mercial use of Vertical Channel J-FETS, notably by
Sony and Yamaha (Fig. 4). The vertical channel
permits a very high width-length ratio, permitting a
decreased inherent channel resistance and high cur-
rent density. Unfortunately it exhibits the same
disadvantages as the small signal J-FET, plus, in
available devices, a very high input capacitance,
ranging from 700pf to around 3000pf, limiting high
frequency response. In addition, since they must be
biased into the off condition, bias must be applied
before supply voltage and removed after the supply if
it is to be operated anywhere near its maximum
ratings. This problem doesn’t exist with vacuum
tubes because of heater warm-up time, although
some ‘“instant-on” circuits impose heavy turn-on
surges.

This necessitates a complex power supply, and
indeed Yamaha, for example, uses more devices in the
supply than it does in its amplifier circuits. However,
the construction does make possible the design of
complementary types and Nippon Electric and Sony
both have high power devices available. Unfortun-
ately, neither company seems anxious to make de-
tailed information available, so there is little to
disclose here beyond the fact that they are said to
have characteristics similar to those of triode tubes.
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DRAIN TERMINAL

SOURCE TERMINAL
GATE

N CHANNEL

SOURCE DRAIN . DRAIN
N N

GATE

SUBSTRATE

SUBSTRATE (P) SOURCE

Fig 3: N-channetl enhancement horizontal MOSFET construction
and symbol

GATE SOURCE GATE

Fig 4: Vertical junction FET construction

SOURCE  GATE
Q

DAAIE,

Fig 5: Vertical MOSFET construction (Siliconix)

However, the Vertical MOSFETS by Siliconix are
readily available, at reasonable prices, and the
manufacturer most generous in providing data. The
following information is extracted from their appli-
cation note AN76-3, Design Aid DA 76-1, plus device
data sheets.

The Device

Notice in Fig. 5 that the substrate and body are
opposite type materials separated by an epi layer
(similar to high speed bi-polars). The purpose of this
structure is to absorb the depletion region from the
drain-body junction thus increasing the drain-source
breakdown voltage. An alternative would have in-
volved an unacceptable trade-off between increasing
the substrate-body depth to increase breakdown
voltage but increasing current path resistance and
lengthening the channel. In addition, feedback
capacitance is reduced by having the gate overlap
n-epi material instead of n+.
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FEATURE : V-FETS

MAXIMUM SAFE
OPERATION REGION

CONTINUOUS 5 ms ' r‘ns
Vi
\ \
\ \ ]
\ \
\ AN .
A\ N\
N
z \ N S N
h N S~o
g N\ ~ )
o 3¢ S
g AL 10 ohms \ ~ ~
S \ —~ S— —
© \< :
2 annx -~ S~
— — -
\ |
\ \ 2
NN )
——— to

Vds DRAIN - SOURCE VOLTAGE v

Fig 6: Output characteristics VMP 1
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Gm - mitimhos.

CAPACITANCE

[ 0 ohms,

10 ohms.

24 onms.

1D DRAIN CURRENT 1A)

08 +

TRANSFER CHARACTYERISTIC
VBB 23V

t + t t 1
[ 2 3 6 8 10
VGS GATE-SOURCE VOLTAGE v)

Fig 7: Other VMP1 characteristics
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In manufacture, the substrate-drain and epi layer
are grown, then the p-body and n+ source diffused
into the epi layer, in a similar manner as the base and
emitter of a diffusion type transistor. A V groove is
etched through the device and into the epi layer, an
oxide layer grown, then etched away to provide for
the source contact and an aluminium gate deposited.
It is apparent that this type of device allows current
flow in one direction only; this is not always so with a
similar type of horizontal FET, where source and
drain may be identical in structure and of the same
material. Therefore, no reverse current flows (we
hope!) when used in switching applications, as was
also the case with vacuum tubes. -

In-circuit operation is refreshingly simple: Supply
voltage is applied between source and drain, with the
drain positive with respect to the source, under which
conditions no current flows, and the device is off. This
is an enhancement type device and is turned on by
taking the gate positive with respect to the source
and body. The electric field induces an n channel on
both surfaces of the body facing the gate, and allows
electrons to flow from the negative source through
the induced channel and epi and through the sub-
strate drain. The magnitude of current flow is con-
trolled almost entirely by the gate voltage, as seen in
the family of curves (Fig. 6 and 7) with no change;
resulting from supply voltage changes above 10V.

Advantages
The vertical structure results in several advantages
over horizontal MOSFETS.

1) Since diffusion depths are controllable to close
tolerances, channel length, which is determined by
diffusion depth, is precisely controlled. Thus, width/
length ratio of the channel, which determines current
density, can be made quite large. For example, the
VMPI channel length is about 1.5 us, as against a
minimum of 5 us in horizontal MOSFETS, due to the
lower degree of control of the shadow masking and
etching techniques used in such devices.

2) In effect, two parallel devices are formed, with a
channel on either side of the V groove, thus doubling
current density.

3) Drain metal runs are not required when the
substrate forms the drain contact, resulting in
reduced chip area, and thus reduced saturation res-
istance.

4) High current density results in low chip capacit-
ance. Also, unlike horizontal MOSFETS, there is no
need to provide extra drain gate overlap to allow for
shadow mask inaccuracies, so feedback capacitance
is minimized.

In comparison with bi-polars, especially power
devices, the advantages are even more impressive.

1) Input impedance is very high, comparable to
vacuum tubes, since it is a voltage controlled device,
with no base circuit drawing current from the driver
stage. A 7 V swing at the gate, at virtually O A,
represents almost O W of power, but can produce a
swing of 1.8 A in output current. This represents
considerable power gain and will interface directly
with high impedance voltage drivers.

2) No minority carrier storage time, no injection,
extraction, recombination of carriers, resulting in
very fast switching and no switching transient in
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class B and AB amplifiers. Switching time for a VMP1
is 4 ns for 1 A, easily 10-200 times faster than bi-
polars, and even rivalling many vacuum tubes.

3) No secondary breakdown, and no thermal
runaway. VMOS devices exhibit a negative tempera-
ture coefficient with respect to current, since there is
no carrier recombination activity to be speeded up
with temperature. Thus, as current increases so does
temperature, but the temperature rise reduces cur-
rent flow. It is still possible to destroy the device by
exceeding its maximum ratings, but a brief near-
overload does not result in an uncontrollable
runaway condition. Usually, simple fusing and/or
thermistor protection is sufficient for maximum
safety, and even this may be unnecessary with con-
servative design. Absence of secondary breakdown
means that full dissipation can be realized even at
higher supply voltages. In this respect they resemble
vacuum tubes.

Available Devices

Seven devices representing three families are avail-;
able. Types VMP-1, VMP-11, and VMP-12 are 2 A,
25 W dissipation devices intended for switching and.
amplifier use and differ only in voltage rating 60V,
35V, 90 V, respectively). Types VMP-2, VMP-21,.
VMP-22, are 1.5 A, 4 W devices rated at 60 V, 35V,
90 V respectively, and are intended mainly for high
speed switching, but would also be useful for low:
power amplifiers and as linear drivers for bi-polars,
where the latter offer advantages. And finally, type
VMP4, 1.6 A, 35 W, specifically intended for VHF
amplifier use. All except VMP4 devices feature gate
protection to withstand static discharges and over-
voltages, and all are currently available except the
VMP4. All are n-channel. One hesitates to pass
premature judgement, but if the millenium hasn’t
arrived yet, at least it might just be on the way.
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Characteristics VMP 11 VMP 1 VMP 12 Unit Test Conditions 2 80 us, 1% DUTY CYCLE PULSE TEST
Min | Typ {Max | Min | Typ |Max | Min | Typ | Max . / | W Vgs - 10V
1 BVpgs  Dran-Source Breakdown 35 60 90 VGs=0:1p = 100 A I(/;HM — ——1 9V
v |
2| s | vgstin)  Gate Threshold Voltage 0.8 20 | 08 20 | 08 2.0 VGs = Vps:ip = 1mA 16 ( T 1 [ [ [ e ﬁBV
3|7 [1gss  Gate-Body Leakage 05 0.5 Tos Vgs*15V:Vps=0 | ‘ 1
A |
4 }' ID(off)  Dran Cutoff Current 05 05 0s | * VGs=0:Vpg =24V 1.2 — %
5| C|ipion) Drain ON Current® 1] 20 t |20 1120 Vpg =24 ViVgg= 10V | | —1— &V
A > = T
6 1D{on) Drain ON Current” 0.5 0.5 0.3 Vps =24 V:Vgs=5V 08 1 ——+—+ 1 —
7]s ' 20|28 30 | 3s 37 | as VGs=5V:ip=0.14 1 _}, T Ti"
w |
81, rDS(on) Drain-Source ON 24 | 30 3.3 | 4.0 46 | 55 o Vgs=5V;Ip=03A 04 ! i — 4V
9|7 Resistance 12 |15 19 | 25 26 | 3.2 Vgs=10V:lp=05A ‘ | 4‘ v
[+ p— T v
10| H 14 (18 2.2 | 30 34 | a0 Vgs=10Viip=1A B — %)
11 9m Forward Transconductance® | 200 | 270 200 | 270 170 mi | Vps=24V:Ip=05A 0 10 20 30 40 50
Vps — DRAIN-TO-SOURCE VOLTAGE {VOLTS) c
121 p|Ciss Input Capacitance 48 48 48 10 o
13 ; Crss Reverse Transter Capacitance 7 7 7 pF Vgs=0:Vpg =24V i i i i i {L u&);
A f=1MHz T T 111
1| M| Coy  Sommon Source Output 33 33 33 s —1 -soooo]f] T
p apacitance s s us T us g,
15| €| 1on Turn ON Time** 4 10 4 10 4 10 See Switching Time N \ N\ =
ns N
16 1OFF Turn OFF Time** 4| 10 4| 10 4|10 Test Circuit \ U Q
Q
*Pulse Test **Sample Test VvMC N\\\ o
Pulse Test Pulse Width = BO usec, Duty Cycle = 1% 1 ny @]
2
©
(4]
S £
3
Figs 8, 9 & 10: Electrical characteristics of the VMP devices from Silconix, a freely available VFET. )
. ©
0.1
10 100§

1
Vpg ~ DRAIN TO SOURCE VOLTAGE {VOLTS}

Conditions

V-MOS Power FETs like signal MOSFETS, may be
used in a variety of circuit arrangements to pertorm
many different functions. However, no matter what
the circuit, certain cofditions, common to all appli-
cations, must be provided. These are supply power,
loading, drive signal, and establishment of appro-
priate operating points. These are conditions
necessary for amplification and since all active de-
vices function as amplifiers, no matter what the total
circuit function, the in-circuit performance of any
device depends on the establishment of these condi-
tions.

The electrical characteristics of the VMP1, VMP11,
and VMPI12, are shown in Fig. 8, and Fig. 9 and 10
shows them in graphic form.Since these are uni-
directional devices, the source and drain are not
interchangeable, and as they are n-channel devices
conduction can occur only if the drain is positive with
respect to the source, and high enough to ensure
operation in the linear region, as with a vacuum tube,
bi-polar transistor, or signal FET.

Like the vacuum tube, the absence of secondary
breakdown allows realization of the full dissipation at
any voltage supply up to maximum voltage and

current ratings. Thus, where two different designs

require the same dissipation but different voltage/
load current, no derating is required. This is shown in
the “safe operating area” curves. The only bi-polar
transistor possessing this characteristic is the single-
diffused type, which is also the least suitable for any
application requiring wide bandwidth and/or high
speed.

TO BE CONTINUED

‘NEXT MONTH SOME PRACTICAL
CIRCUITS, AND HOW TO DESIGN YOUR
OWN .
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1 7OW l NTO 4 O R _8 O H M S 1 Panel Meters, Bridge Rectifiers, Power Supply Units' 4
. Multimeters - Semi Conductors - Timers - Safebloc
Miniature & Sub Miniature 50 VOLT (Pri: 720 240V),
e !l
. Milli-  Ref. Pré't;e ﬁ Sec: p 19- 25 33-40- 22::/3
Vohs amps.  No.~ P& =
3.0-3 2000 238 1.95 5] AmPs  Ret.-No, ¢ Pag
| 0-6.0-6 1A1a 212 260 5] O3 102 3
9-0-9 100 13 1.85 40 - d - .
0.9.0.9 330 330 235 1.95 40 29 108 640 100
0-8-9.0-8-9 500500 207 2.35 .55 ‘ 1 :
10-8-9.0-8.9 1a1a 208 350 55) &0 108 9.80 1.10
0-15,0-15 200200 236 1.95 .40 &0 ue 13:958 8130
0-20,0-20 300 300 214 .2.35 70 87 % 15.75  1.50
Ji20-12.0-12:20 . 700DC) 221 3.10 .70 o il 20.50  2.00
0-15-20.0-15-20 1A 1A~ 206 4.20 85| 60 VOLY (Pri: 220-240V).
8y popular demand we have designed higher powered versions of our well known 0-15-27,0-15-27 500 500 203 3.65 .70 | Sec: 0-24-30-40-48-60V
modules. The CE 1704 which gives 170W into 4 ohms and the CE 1708 which gives :Q:15-27,0-15-27 1A 1A 204 4.75 85 Price n
170W into 8 ohms are physically similar to the original types and have the same Amps  Ref. No. ¢ P&P
combination of compatible performance features which makes CRIMSON amplification f12 AND/OR 24 VOLT 0.5 124 3.40 .70
audibly superior 1o the competition and the only choice if you have an ear for music. We 4§ :Pr- 220-240 Volts . 1.0 126 4.65 85
have also produced suitable power supplies which again use our superb TOROIDAL Amps N . Price - g.O 127 6.50 1.00
TRANSFORMERS, only 50mm high, with a 120-240 primary and single bolt fixing. 12)/’ 24V, Ref. Eg_f, P&P 4.8 :%g '2;: : ;g
f ; X : Al 05 ,025 111 1. 55 . - .
Wirite of phone for more information and biased opinions. 12.0 208 213 230 0 gg go 11.80 130
) FAl 2.90 70 5 120 14.75 1.40
Home  Ewrope : A e . .
POWER AMPLIFIER MODULES ULk  pically < 02% e 3 IO IR0 AUTO TRANSFORMERS
CE 608 60W/8 ohms 350350 .. ....... £16:30 £16.60 RS g b 108 625 100 \nput/Output Tapped 0-118-210-240V
CE 1004 100W/4 ahms 350950 . £1922 £1930 | S slgaean 0 s 72 6.95 1.00 ' oics
CE 1008 100W/8 ohms 45-0-45¢ S £2322 82300 | gioumstolmit . 20V/nS 12 6 116 785 100 (Wﬂﬁtﬁ "10 No. ¢ P&P
CE 1704 170W/4 ohms 45045V £2012 12846 | gttt gk 16 - 8 17 925 1.10 29 e ke el
LELLI08 110w/ 8 Ihiel60 0 60 £31.90 £31.04 | pron Rusponss  : 10HZ—35ktz. 20 10 115 1275 130 150 4 535 8%
TOROIDAL POWER SUPPLIES ) 348 §30 15 187 16.60 1.30 nput/Output Tapped
CPS 1 for 2xCEG0O8 or 1 xCE 1004 ... £1447 £18.40 smmnyl i gncondltlonll ’ ,60 30 226 2280 160 | 0.115.210-220-240v
CPS 2for 2 x CE 1004 2/4 x CEGO8 ..... £16.82 £20.57 Frateclion : Orives any loa % L 300 66 7.15  1.00
CPS 3for 2 x CE 1008 or | xCE 1704 .. £17.66 £2135 sy 30 VOLT (P 220 240W) 500 67 1075 130
CPS4for 1xCEIO08 .......... . £1631 £19.18 Sensttivity : 775V (250mV or G 1000 84 7.00 1.40
CPSSfor I XCETT08 .. ... ... £2268 £2650 100mV on Reguest Amps  RefNo. £ pup Also 1500/ 2000/3000VA
::SA:;T"ZK;C{ 1704 or 2 x CE 1708 . £2398 f£21.70 Size : 120 x 80 x 25mm 0.5 A i = rglﬂs ISOLATING {Centre “Tapped :
. 1.0 79 K © 70 creened)
hlu::ﬂut; SOMH:S:/W“ A e ?Ilg Sig cRI MSON 2.0 3 33(5) 5(5) Pri; 120/240 Sec; 120/240V,
ndium Power m 1.4° Bz - £l d 3.0 2 , . VA Price . .
Disco/Group 150mm 1.1°C/W £2.30 £3.65 ELEKTRIK 30 32 eoet oy {Watts) ‘Ref. No.. € PLP
THERMAL CUT-OUTS Hease note our naw addross and 5.0 51 7.75  1.00 80 149 .25 -85
Recommended for Improved reliability telephane number: Stamford House. 6.0 17 9.50 . 1.00 100 150 6.40 1,00
TG ior s wih s At eaink (EL60 EL0 | gtamord Straet, Loicestr LET GNL B 88 1135 1.30 & 1 B O
T sse an cooled heatsink. . . ) 90 10.0 . . - ~
: Telephane (0833] 537722. ) 89 12.00 130 350 153 1445 140
Home pn;es include V.A.T a;d postage. C.0.D. 9Qp extra, £100 limit. Export no CATALOGUE 30p 1000 156 35.00 300
problem. European prices include carriage, insurance and handiing. payment.in Sterling o 6
by bank draft, P.O_, International Giro or Money Order. Outside Europe, please write for Bar |Pleasre; aac:‘ Y‘AT at ?%T " 54a Mortimer Street
specific quote by return. Seqd SAE or two International Reply Coupons for full literature. clayca aavna“abtit;ess Ecritics BA'D I s Herne Bay, Kent
Favourable trade quantity price list on request. High quality pre-amp circuit 20p. Trade and Education Welcome 5 ; ‘’Herne Bay 64586 /
RS LIMITEI() STOCKS : Wnsierofithe T
CA Lc U LATO Hong Kong Governor’s
SCIENTIFIC -
*TEXAS PC100B (Printing Unit for T159, T158) , Signétics 2102 £1.45, 2513 up Design Award
£161.22 | =g o
HP & TEXAS Libraries Accessories avail POA | per case £ 5_50 1702A € 6 Er_gé': FIOAZABLE CORDLESS RLECTRONICIATARM
ATEXAS T1-59 (Card Progs. 960 steps of 100 Mem.} 2708 £1 o 50 Cannon D type atonly £19.78 inc. VAT (4£1 P&P).
e SRl Hedb ) 2 ’ \ LIQUID CRYSTAL DISPLAY READOUTS (LCD) alow truly light
allow trul I
*TEXAS T1-58 (Key Progs., 480 steps or 60 MZ’"‘)‘ o0 plugs/skts., 25 way skt. 60p, 37  weight portable clocks. The low power requirements of LCD dispiay
*TEXAS SR1 11 (3 Mem. /Stat Sci) £2085 way plug or skt. 80p, 15 way e R o w1 Tl
*TEXAS T157 (Key Progr. 8 Mem. up to 152(;;;); plug or skt. sop, Micro swt. with
steokes)
ATEXAS T1 45 (new upda(ed version o' T140) £22.40 button panel mnt. pUSh to 'make
*TEXAS T1- -33 (spec. as T1 30 but 3 Mem.) £13.95 h b k 20
#C8M 4190R (Scient. Pre-prog. 14-dig/EXP) £25.50 or pus to rea P
*CBM PR100 (100 Mem. 72 step prog.) £29.50 Dunco Reed relay 20v40mA coil
#CBM S61 (stat plus sci 6 mem M and S div. chisq DIS. ‘
LIN Regn., etc. £54.00 4 make 32x25x8mm 10 for £1,
*HP 19C (continuous mem. key prog. printer) £183.00 . :
*HP29C (as 19C but no printer) £115.00 RL54 submin red LED 15p, p&p
#HP 25A (key prog. 49 stops) . €56.00 10p on above. New cat. s.a.e..
*HP27 (10 mem sci/fin./stat. 8 digit+exp) £104.00 8llx61‘l
*HP 67 (card prog. 224 steps 26 mem) £260.00
*HP 97 {card prog. 224 steps print 26 mem) £432.00
Ali HP range available. Prices on requiesgt
CASIQO/CO1 (Cal. Dig. Alarm Clock} 24.50
CASIQ 3000 (LCD Sci-Std. / Div. Polar Rec. stc. ) & Poc K ET PAG E R
22.5
*Eéglr%:)rﬁzg\:;(éﬂ e 26125 Miniature crystal controlled FM
ACASIO PROFXI (as avove but card plrodg)d . £99 00 RX Single Superhet around Sleek. contemporary styiing
*FREE Mains charger included#® BOMHZ 450KHZ |F . q N .
conta ins PORTABLE ALARM CLOCK
. Use in the home, in offices and travel slso would make an
S various tone detectors. Ideal for excellent car clock.
SPECIAL OFFER ifi i i @ Computer-typs %" (12.7mm) LCD readout
Texas T159 with PC1008 £356 m°d'f'c,a“°” to 27MHZ Radio e
1341
{Price includes all items as mig. specification) CO ntro O R 2 8 MH Z A mateur : Qu';m‘::’:‘y:ﬂf:::‘:ra:yw ife
= 1 100% Solid state circuitry designed forong Iif .
SPECIFICATION LISTS ON REGUEST (Send S A Envelope) Band. Complete, without 2.5v ® 100% sl s iy dsgnadatong i and bl om
GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT DEAC + circuit of similar type 8 4P oacoutls backiohiedlioqrioh St
(ADD 8%) BUT INC. P&P CHEQUE WITH ORDER ® S i i d Time M
Company, Hospital and G(;vemment orders accepted by £3 '95 ° P& P 2 5 p } ) E:::' :y::cmh:csz::i:g 53’;53. ':éful.rc“:nil;:'s:;?:g HEGERI s
one @ Clear, pleasant sounding piezo-stectric al
EXPORT ORpDERS ACCEPTED . P . 2 @ Touch-to-activate control bar forsdrowzea;r:ncdon giving extra
Barclaycard, Access order accepted by phone A1, A2 0 A3 Boards still available. minutasiesolvbeRiEctvated
i 1202 74.x 19mm (4 %" x 2 5/ 16" & %"
-_Iel' 05 9855 M:::g’;f“;’gagmm‘; {4. ;owz:'slmclu:lnpgrll box snd;’)ackl’ng
MOUNTAINDENELTD L.B. Electronics
D KRAMER & CO
d ke a3 W H 9 October Place, Holders Hill Roed, London NW4 1EJ
22 Cowper Street, London; EC2 estacott, Hayes Telex: 888341, ATTN. KRAMER, K7. Tel: 01-203 2473
; Middlesex UB4 8AH R O Y
(Near Old St. Station) Tel. 01-455 9855 v 8 Company telephone and telex orders accepted
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GREENWELD

443 Mitbrook Road Southarmpton
SO1 DX Tel(O703) 772501

All prices quoted except ‘Bulk Buyers
Corner™ ' include VAT. Just add 25p
UK /BFPO postage. Most orders despatched
on day of receipt. SAE with enquiries please.
MINIMUM ORDER VALUE £1. Official
orders accepted from schools, etc. (Mini-
mum invoice charge £5). Export/Wholesale
enquiries welcome. Wholesale list now

availabte for bona fide traders. Surplus
components always wanted.

Our retail shops at 21 Deptford Broadway,
London, SE8 (01-692 2009) and 38
Lower Addi be Road, Croydon (01-
688 2950) stock some of the advertised
goods for personal callers only. Ring them
for details.

BUY A COMPLETE
RANGE OF
COMPONENTS AND
THESE PACKS WILL
HELP YOU

* SAVE ON TIME — No delays in
waiting for parts to come or shops
to open!

% SAVE ON MONEY — Bulk buying
means lowest prices — just com-
pare with others!

* MAVE THE RIGHT PART — No
guesswork or substitution
necessaryl!

ALL PACKS CONTAIN FULL SPEC. BRAND
NEW MARKED DEVICES — SENT BY
RETURN OF POST. VAT INCLUSIVE
PRICES.

K001 50V ceramic plate capacitors. 5%. 10
of each value 22pF to 1000pF. Total 210.
£3.35.

K002. Extended range, 22pF to O.1uF
330 values. £4.90.

KO003. Polyester capacitors. 10 each of
these values 0,01, 0.015, 0.022, 0.033,
0.047, 0.068, 0.1, 0.15, 0.22, 0.33.
0.47u F. 110 altogether for £4.75.

K004 Mylac capacitors min 100V type. 10
each all values from 1000pF to 10,000pF.
Total 130 for £3.75.

KOOS5. Polystyrene capacitors. 10 each
value from 10pF to 10,000pF. E12 series,
5%, 160V. Total 370 for £12.30.

K006 Tantalum bead capacitors. 10 each of
the following 0.1, 0.15, 0.22, 0.33, 0.47,
0.68. 1, 2.2, 3.3, 4.7, 6.8, ail 35V;
10/25, 15/16, 22/16, 33/10, 47/6,
100/3. Total 170 tants for £14.20.

KO0O7 Electrolytic capacitors 25V working,
small physical size. 10 each of these popular
values 1.2, 2, 4.7, 10, 22, 47, 100pF
Total 70 for £3.50.

K008 Extended range, as above. also
including 220/470 and 1000k F. Total
100 for £5.90.

K009. Extended mylar pack. Contains ail
values from 1000pF to 0.47uF total 290
«capacitors to £11.25.

K021 Miniature carbon film 5% resistors.
CR25 or similar. 10 of each value from 10R
to 1M, E12 series. Total 610 resistors,
£6.00.

K022 Extended range, total 850 resistors
from 1R 10 10M £8.30.

K041 Zener diodes. 400mwW 5% BZYBB
etc. 10 of each value from 27V to 36V, E24
series. Total 280 for £15.30.

K042. As above but 5 of each value £8.70.

VEROBOARD
Qur packs of vero offcuts are one of our
blggeat sellers — and no wonder, they are
amazing value!! Each pack contains 7 or 8
pieces to make up a total area of 100 sq. ins.
ANl packs are the same price, £1.30 each
and are available as follows
Pack A, all 0.1 pitch
Pack B, all 0.15"" pitch
Pack C, mixed 0.1 & 0.15
Pack D, all 0.1 plain
Also available by weight 1lb £3.95 10lbs
£32.50
Regular size vero
17x3%x0.1" £2.00, 10 strips £15
17x3%x0.15 £1.76; 0.1 plain £1.63

DIP Breadboard, size 6.15x4.5 ', can
accommodate 20 X 14 pin ICs £2.35

VQ Board, size 138 x 75mm 0.1 " pitch.
Copper strips in rows of 4 to facilitate
‘construction withICs. Layout sheet provided
85p

30

VEROCASES

Plastic top and bottom, ally panels front and

1237 154x85x40 £2.53
1238 154x85x60 £2.79
1239 154xB85xB0 £3.32
3007 1B0x120x40 £3.30
3008 180x120x65 £3.50
3009 180x120x90 £3.74
1410 205x140x40 £3.51
1411 205x140x75 £4.05
1412 205x140x110 £5.12

VERO PLASTIC BOXES

Professional quality two tone grey poly-

styrene with threaded inserts for mounting |

PC boards

2518 120x65x40 £2.17

2520 150x80x50 £2.45

2522 18Bx110x60 £3.23
SLOPING FRONT BOXES

1798 171x121x75/37.5 £4.19

2523 220x174x100/53 . £6.90

Potting box, 71x49x24mm black or white

40p B
Hand controller box 94x61x23mm White
64p.

VERO PINS AND TOOL
Spot face cutter for 0.1 or 0.15 pitch 75p
0.1 pins single sided 30p/ 100
0.1 plns double sided 35p/ 100
0.15" pins single sided 30p/ 100
0.15" pins double sided 35p/ 100

We keep a very large range of VERQ pro-
ducts — inc. their recently introduced G
range of cases, and Series || boxes. SAE for
their catalogue.

LOW COST PLASTIC BOXES
Made in high impact ABS. The lids are
retained by 4 screws into brass inserts.
Interior of box has PCB guide slots {gxcept

V219).

V210 80x62x40 mm black 58p

V213 100x75x40mm black 72p

V216 120x100x45mm black 86p

V219 120x100x45mm white 86p,
SEMICONDUCTORS

| Diodes, 1IN4001/2 5p; 4004/5 7p; 4006
- 8p; 4007 9p; 1250V 1A 10p; 1250V 1.5A

12p; 50V 3A 10p; 100V 3A 12p; 400V 3A
15p; 200V 10A stud 40p; 400V 10A stud
48p.

400mW Zeners 2V 7 to 36V 10p each.
1.3W Zeners 3V3-200V 20p.

10 watt zeners from 4V3 to 200V 93p.
0AB1, 5p; OA91 8p; 1N4148B, 4p.

Bridge Rectifiers

50V 1A 26p; 200V 1A 32p; 400V 1A 36p;
100V 2A 48p; 400V 2A 58p; 100V 4A
65p; 400V 4A 80p; 40V 4A 80p; 100V 6A

74p; 400V 6A 98p.

7:ugcmns 147 sap 407 37
7 1 P
7401 |z 7450 15p 74121 36p
Mz 14p 7451 14p 14122 Sip
04 17p 53 14p 74120 Bdp
7405 23p 745 14p 14132 56p
7406 28p 7460 14p 74141 63p
408 14p  T4T2 29p 74150 173p
M0 14p 1473 29p 74151 79
13 28p 474 29p 14154 144p
414 62p MI5  Slp 4155 13
7420 14p 1476 29p 74157 66p
7427 36p 1483 91p 14159 200y
7430  18p 7485 132p 74164 126p
7832 28p 7486 40p 74174 110p
1437 36p 1490 46p 14179 120p
7438 36p 7491 75p 74180 120p
780 15p 7492 52p 74190 188p
7442 e5p 7493 S52p 74191 158p
7445 8sp 7495 73p 74192 120p
7446 88p  7T4% 85p 74193 120p
74367 120p
C-MO0S
400 18p  ADIB  B4p 4054 100p
4001 18p 4022 90p 4055 110p
402 18p 4023 18p 4060 96p
4007 18p 4024 64p 40T 18
401 18p 4027 48p 4081 18p
4012 4gp 4028 78p 4510 132p
4013 48p 4040 110p 4511 212p
4016 48p 4047 78p 4528 124p
W17 s4p 4049  48p 4588  256p

LINEAR & MUSIC ICs .
741 25p. ‘MC3302 Quad comp 120p. 555
40p. ‘710 diff com? (TO99) 40p. 556
100p. '7105 LED digit driver 8 for £1.
LM3B0 100p. "ZN1034E Precision timer
£2.25. M301 30p.SLD2128 Dual 128 bit
static shift register £1.50.
“Supplied with data.

TRANSISTORS
AC127 18p BC548 10p  BAYS6 40p
AC128  18p BL549 1lp  OCPT1 1.20
ACI76  18p BCY70 15p  TIPA1A S56p
ACIBT  20p BCY7! 15p  TIP42A  66p
AD149  70p BCY72 14p  TIP2955 86p
AD161  40p 80131 38p  TIP3055 42p
A0162  40p 80132 40p TIS43 3Sp
AF279  15p 80133 48p  2N2646 6Op
BC107 12p 80137 40p  2N2905 21p
8C108  10p 80138 40p  2N2926 12p
BC108C 12p 80139 42p  2N3053 28p
BC109  12p 80140 44p  2N3054 S52p
8C109C 15p BF173 20p  2N3055 50p
BC147 10p BFIB1  30p  2N3442 1.30
8C148  10p BFI%4 10p  2N3702 10p
80149 10p BF195 10p  2N3703 10p
80157 10p BF196 10p  2N3704 10p
BC158 10p BF197 12p  2N3705 10p
BC182 12p BFA33 24p  2N3706 10p
BCIB3 12p  BFA79 26p  2N3708 10p
8C184 12p BFX29 22p  2N3TI0 10p
8C212 14p BFX48 32p  2N3819 28p
BC213  14p BFX84 22p  2N3904 15p
80214 14p BFX88 22p  2N3%06 15p
BCA41 32p  BFYS0 18p  2N6027 55p
BCAG!  32p BFYS! 18p  '2N6028 60p
80547  10p BFYS2 18p 40673 60p
’ BAY39 40p
VOLTAGE
REGULATORS
T8L12 1092 150mA 75p
723 144il - 23N 150mA 50p
MCI469R . T066  2%-37  500mA  150p
78M05 105 v 500mA 85p
78M12 105 v 500mA 85p
1405 10126 5S¢ 600mA 85p
1412 10126 12V 500mA 95p
1715 10220 15¢ 750mA  120p
7805 020 v 1A 150p
7812 10220 1V 1A 150p
LM309K T03 5v 126 150p
LM323 103 5V 3 650p
SCRs
0.8A 60V 1092 35p
1A 400V 105 60p
4 200V 10220 52p
aA 400V 10220 0p
6A 200¢ 10220 56p
6A 400¥ 10220 5p
6A 400V 1066 80p
104 100V 10220 82p
104 200v 10220 87p
104 400V 10220 120p
104 600V 10220 148p
Triacs
64 400¥ T0220 98p
BA 600V 10220 135p
154 200V Stud 135p
154 400V Stud 220p
SOLAR CELLS

50 A @ Y2V in sunlight, and can be banked

for greater power. Prices: 3 for £1; 10 for
£3, 25 for £7, 100 for £25. ldeal for
powering small CMOS projects, etc
S-DECS & T-DECS
S-DEC Breadboard 225p
T-DEC Breadboard 325p
POWER PACK

Woodgrained mejal case, 90xBOx75mm
containing mains transformer giving 6V @
200mA, 2 co-ax sockets. PC board with
1% " fuseholder R's C’s, etc. Only 75p.

SOLDERING IRONS
Antex model C —15W gen. purpose iron.
+Our bestseller at £3.50.
¥ Antex model CCN — 15W element with
ceramic shaft. Very low leakage. £3.90
Antex MLX12. This is a 12V iron, ideal for
car and boat use. 25W rating. Comes
complete with large crocodile clips Titted +
booklet 'How to solder”” and strong PVC
carrying case £4.29

DARLINGTON COMP PAIR
What an offer!! BD695A + BD696A PNP-
NPN complimentary pair. Just look at the
spec! — 45V BA 70W Gain of 750 at 4Al All
packed into a TO220 case. The pair for
£1.50

EDGE CONNECTORS
High quality 0.1 pitch double sided, gotd
plated. Selling at less than 1/ 3 their original
price.

1Bway 41p 21way .47p
32way 72p 40 way 90p
43 way 97p 49wavy tttp

These silicon chips size 19x6.5mm will give:

_ Price: £3.80

ETI MASTERMIND
As featured in this issue. All parts available
from us separately, or buy the complete kit of
components lncludlng the case and PCB for
only £20.50 inc. VAT and post.

ETI TORCHFINDER
All parts for this project inc. PCB and torch’
for only £2 inc. post and VAT

COMING SOON .
Look out for details of the GREENWELD
100W amplifier kit
and an IC amplifier kit
and some incredible component bargains™!

SPECIAL TRANSISTOR
OFFERS
PN108 (BC108) 18 for £1
PN109 (BC109) 16 for £1
PN70 (BCY70) 14 for £1
PN71 (BCY71) 14 for £1
PN72 (BCY72) 15 for £1
MSPS1218 (2N3702) 20 for £1

CLOCK CHIPS
MK50253N £3.95. AY-5-1202 £2.25

POWER SUPPLY UNIT

A102 standard mains input. Outputs 3, 6,
7. or 9V DC @ 400mA max. 3 switches,
on/off, polarity reversing and voltage
change. Regulated to supply exact marked
voltage from no toad up to full current. Size
127x76x57mm. Price: £5.95

1977/8
CATALOGUE

48 BIG pages packed with over 4,000
fterns, many of them illustrated. Discount
vouchers worth 50p. PRICE 30p +15p
post. (Overseas send 60p surface or £1
airmail.} Also included is our current Bargain
List. Send SAE for bargain list alone.

SIRENS
Use in cars, houses, anywhere that a
powerful noise will frighten off would-be
intruders. Uses 4 HP7 batts. Overall size
100X 72X 60mm. Only £1.70.

COMPONENT PACKS

200 miniature resistors, %5, 4, 2W £1.00
400 assorted resistors, %, Y2, W £1.30
200 poly, mica, ceramic capacitors £1.20
200 electrolytics, but many unmarked
£1

100 Mullard C280 polyesters, 0.01-1uF.
£1.00

150 wirewound resistors, 2-10W £1.60
200 PC resistors, % and 2W 60p

20 asstd pots, inc. sltiders £1.70

200 transistors, mostly unmarked. inc.
power devices. About 75% usable £1.35

COMPUTER PANELS
A dozen boards with top grade components
— transistors, inc power types, zeners,
trimpots, 1Cs, resistors and capacitors
Hundreds of parts for just £2.75.

P.C. ETCHING KIT Mk 11l
This latest version of this popular kit now
contains 200 sq. ins. copper clad board, 2
miniature drill bits, 1Ib. ferric chloride, Dalo
etch-resist pen, abrasive cleaner, etching
dish and full instructions.
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_PROJECT

TORCH FHNDER

A simple circuit which will help you find your torch in an" emergency.

HAVE YOU EVER groped for the light
of your life in the dark? Bow before
you get any ideas about the type of
project this is let’s say that the light
we refer to is your torch and in the
dark this worthy can indeed save life
and limb.

However, when the lights go out
suddenly, it's often impossible to
locate the torch because it’s dark but
you wouldn’t be looking for the torch
if it weren't dark . . . If this seems
like a vicious circle it's here that ETI
can help with our torch finder

The torch tinder is designed to
flash a LED that should be fitted
within the body of the torch. The
circuit consumes a minute amount of
power and so can be left operational
at all times. Using a high efficiency
green LED means that inspite of the

low power demanded by the circuit,
the light output is quite adequate to
locate the torch, quickly, in the dark. RI

Gonstruction
Our photographs show how our
circuit was fitted to the ‘flat’ torch we
chose for the project.

With so few components
construction of the PCB is
straightforward, pay attention to the

~

NOTE:
ICT IS LM3909

4.5vT

\ LEDY

orientation of C1 and IC1. |

Tuck the circuit out of the way
within the torch, drill a hole to
accommodate the LED and epoxy the
device in place.

Insert the batteries and start
hoping for a power cut so that the
device can be put to the test. =

<

Fig. 1. Circuit diagram of the Torch Finder.

——BUYLINES———

The most important aspect of this
project is the torch. We used a flat
type but any torch providing the 4.5
volts required by the torch finder
could be used.

The rest of the components should
be available from many local shops.

PARTS LIST—

RESISTOR (Yaw 5%)

R1 3k9

CAPACITOR

C1 330u 4V Electrolytic
SEMICONDUCTORS '
IC LM3909

LED1 - Minature green type

MISCELLANEQUS
PCB as pattern, torch to suit

—HOW IT WORKS—

With only four components it’s obvious
that most of the action takes place within
IC1. This is an LM 3909, a device specifically
designed to flash LEDs. »

In operation the IC will supply current to

- the LED, via an internal 12R current limit

resistor, for only 1% of the time.

For the rest of the time the LM3909 draws
only about 50pA while the capacitor Cl
charges up via an internal network of resis-
tors.

When the voltage on Cl reaches a preset
level (this point can be modified by a resistor
between pin 1 and supply), the LM3909 will
supply a high current pulse to the LED; Cl is
discharged.

For further details of the LM3909 consult
the National Semiconductors data sheet on
the device or the ETI data sheet in the'
September 76 issue.

Fig. 2. Component
overlay of the Torch
Finder.
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The latest kit
innovation:

the quickest fitting

CLIPON  — |&n]
capacitive discharge
electronic ignition

in KIT FORM s !

7/ A0

@ Smoother running
@ Instant all-weather starting
@ Continual peak performance
@ Longer coil /battery/plug life
@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in-kit form. Tried, tested, proven, reliable and cqmplete. It can be
assembled in two or three hours and fitted in 1/3 mins.

Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. it will
perform equally well with new, old, or even badly pitted points and.is not
dependent upon the dwell time of the contact breakers for recharging'the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
tooiproot in this respect), The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes builtin static timing light,
systems function light, and security changeover switch. Al kits fit vehicles with
coil/distributor ignition up to 8 cylinders

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epoxy coated case. Ready drilled; aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top guality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, boits and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully lustrated
instaliation instructions.

NOTE — Vehicles with current impulse tachometers {Smiths code on dial RV1)
will require a tachometer pulse slave unit. Price £3.35inc. VAT. post & packing.

Electronics Design Associates, Dept. ET7
82 Bath Street, Walsall, WS13DE. Phone: (9) 614791

Name
Address

Phone your order with Access or Barclaycard

QUANTITY RECD, Send SAE «f brochure only required.

Inc. VAT, and P.P.

| enclose cheque/PU's for

£

Cheque No.

X4 KT £14-95

TACHS PULSE SLAVE UNIT £3.35

Access or Barclaycard No. .
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AUDIO AND

TEST EQUIPMEN

CENTRE

Only regular stocks listed — other makes and models available.
Telephone your order with Access and Barclaycards

BRAND NEW
STOCKS —
NO RECONS.

4D10A

LONDON'S TEST GEAR CENTRE
OPEN 6 DAYS A WEEK 9-am-6 pm

Lo

WR

SCOPES

B1010 10 MH2z Batt./ Mains portable with carry case. Probe. Batt. Charger 220.00
MS15. 15 MHz Version of above 280.00
458 Scope x 6MHz single beam 129.50
4D10A. Scope x 10MHz Dual beam 205.00
40D25. Scope x 25MHz Dual Beam 310.00

PROBES x 17x1012.85.x109.95x 1 7.9§

DIGITAL MULTIMETERS

DM 238 Sinciair portable 3% digit 52.90

PDM3S5 Sinciair Pocket 3% digit 29.95
DM2 Sinclair Portable 3% digit 48.95

{Mains adaptors 3.95. DM2 carfycase 8.48)
LM3A 3 Digit Miniature with large LED displays 79.60
LM3.54 3‘2, Digit Recharge Batts and charger 92.50
LMA40A 4 Digit 136.00
LM 300 3-digit Miniature battery operated 79.50
LM350 3% -digit with LCD displays 93.50

LM3.5A

MULTI-METERS — GENERAL PURPOSE & ELECTRONIC

Mutti-Range Instruments featuring AC/DC volts, DC current; Resistance Ranges all with mirror scales
except T1/1T1-2/T12/TM3A (TM3 AC volts only). some with AC current stc

TM11 incredible 120 Range Electranic Multi-meter *130.00
TM3A 83mm Scale AC Microvoitmeter "105.00
TM3B 127 Scale 3IMHz >4 Megohm *117.50
3B80TR 100k /volt 23 Range (plus transistor checker). Large scale 32.50
PROE 20k /volt 28 Range. Large scale 29.95
7081 50k /volt 36 Range Multi-meter 22.50
TmKS500 30k /volt 22 Range Multi-meter (plus Conunuity Buzzer) 19.95
880R 20k /volt 52 Range Pocket Multi-meter 27.27
7200 20k /volt 22 Range Double Multi-meter 16.95
Micro80 20k /volt 26 Range Pocket Multi-meter 18.15
171-2 20k /volt 16 Range Popular Muiti-meter 10.95
LT22 20k /volt 19 Range Pocket Multi-meter with carry case 14.50
T12 5k/volt 13 Range Pocket Multi-meter 7.95
T1/LT101 1k/volt 12 Range Pocket Muiti-meter 68.95
K200 FET Mutti-meter 38 Ranges 3MHz 72.80
GT101, 20K /Volt 23 Ranges/ Transistor Checker/Continuity Checker 1995
Large range of replacement tests leads in stock

. GENERAL EQUIPMENT LEVELL
SWRS0 SWR/Power 1kW 18.50
TE20D 500MHz RF Gen 49.50 OSCILLATORS/
LP30 30MHz Low Pass Filter 4.95
CX3A 150watt 3-way AE Switch 7.50 . GENERATORS
DC25kV 100 Meg HV Probe 11.95 TG152 Series RC Osciliators
9 Value CAP Subs Box 2.95 Sine/Square output. 3Hz-300KHz
FX 2000 Xtal Marker 11.95 TG152D 69.95
LC1 Univ Logic Checker 28.00 TG152 Dm (with meter) 89.95
CT1 Continuity Checker 21.00 TG 200 Series RC Oscillators
MOD83 Signal Injector 7.50 Sine/Square output. 1Hz-1MHz
TT188 in Circuit TR Checker 46.80 TG200D 0 93.85
LB1 Transistor / Diade Checker 18.95 TG 200 Dm (with mater) 112.50
3101 Clamp Meter 0/1 K ohm. 0/150/300/ TG200 Dmp (Meter & Fine control)  117.50
600 AC Volts 07300 Amp 29.50
€3042 SWR & FS Meter 8.95
MS319 2x100 Watt Audio Watt Meter . 17.50 LOGIC PROBES
"500V Megohmeter 500 Megohms 48.00
*1000V Megohmeter 1000 Megahms 55.00 LM1 M MONITORS 31.00
*2 Y2 Amp Variable Transformer 18.00 LP1.p 'g"“" 3348
*5 Amp Variable Transtormer 29.00 TP leas Toaa
*10 Amp Variable Transformer 40.00 L L b

“TM12 Multi-range Transistor/ Diode checker,
Adjustable Volts etc 130.00
100 Range Capacitance Decade 48.60
1 chm - 11 Meg Resistance Decade 48.60

~ ALL PRICES INCLUDE VAT
Correct at time of preparation

EXPORT AND E&OE
QUANTITY DISCOUNTS

MICROPHONES, SPEAKERS
AND COMPONENTS
LARGE RANGE IN STOCK

FM7 7 bign GOMHz Rech. Batt
Froq. counter 00 £140
MAX100 100 MKz B digit bart
oparalud counler 83.75

™11

TMK500
CALL IN AND SEE FOR YOURSELF

FREE

CATALOGUE

STAMPED
SEN;?ZM UKl

ADDRESSED ENVELOPE
(MIN 9 x 6
FOR YOUR CcopY NOW

d

AUDIO ELEGTRONIGS

301 EDGWARE RD., LONDON W2 1BN
01-724-3564. OPEN 9—6, MON—SAT.

ELECTRONIC COMPONENTS AND EQUIPMENT
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FEATURE

AND
COMPUTERS

BY S. McCLELLAND

Man is just a machine, or is he? Is his brain the ultimate mechanism or could it be
improved by bio-engineering techniques? How can we develop artificial intel-

it?

EVEN IF THE HUMAN BRAIN is regarded as being a
digital computer it must be considered to be far more
complex than anything man can devise — or is likely to
devise in the foreseeable future. In a volume of tissue
far less than that of a football it packs some 10'° {that's
10 000 000 000) active elements, the nerve cells. In
computer terms, its capacity to store information must
run onto the 10 thousand megabit range at /east.

Its organisation matches its abilities — on average in
a normal human being it's been estimated that 1 nerve
cell dies every 10 seconds throughout our lives. It is
never replaced, for brain cells alone in the body cannot
reproduce, and yet we never notice the loss since the
brain is so well organised that many of its circuits are
redundant and can be replaced by alternative channels
should they fail — this has been the case even after
serious injuries have been inflicted on the brain.

How much power does all this require? It's enough to
make an engineer cringe — a meagre few watts!

What about the brain’s higher capabilities — such as’
its capacity for inventiveness or ‘original’ thought? What
was special about Mozart’s brain circuits that enabled
him to start composing music before he was 5 years old,
orin Leonardo da Vinci’'s case, to design flying machines
500 years ahead of his time?

Sadly as yet we have no idea since so little is known
about the brain!

Inputs and Outputs

All this uncertainty has not stopped a growing number of
systems engineers and scientists from looking at the
brain’s organisation and operation (possibly with the
idea of wanting to copy techniques in future systems!).
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ligence to match the abilities of our own brains and what do we have to learn from

We can certainly find some aspects of central nervous
system operation in common with computers. Both
systems have of course what might be loosely termed
‘input’ and ‘ouput’ peripherals, for example. In the case
of the brain the inputs are from the senses of the body,

‘not only the primary ones of sight, hearing, smell and

taste but also from many thousand of receptors near the
surface of the body for various parameters such as
temperatures and pressure.

Its outputs go to activate all the muscles in the body.
This flow of information demands an enormous number
of nerve fibres to convey it — up to a million nerve fibres
are estimated to be associated with each major limb
alone.

All of this of course prompts the question: “'"How does
this information transfer take place? * To understand this
we have to look at the most basic component of the
whole system — the nerve cell itself.

Neurons

If we could remove a typical nerve cell from our bodies
and look at it under a high power microscope, it would
look something like Fig 1. Remember, this cell is
probably only a few micrometres in diameter so what
we're about to describe is a microscopic system-within-
a-system.

The cell picks up signals from the other cells in its
vicinity and these are fed down to the main part of the
cell (containing the nucleus) and propogated along the
long transmitter branch (axon) to the next cell.

it's along the inside of these long membranous

»
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CEREBRUM-
MAJOR PART
OF BRAIN

MOTOR AREA—
CONTROLS
LIMB MOVEMENT

VISUAL AREA-
PROCESSES
INFORMATION
FROM THE EYES

FRONT i REAR

¥ CEREBELLUM-
CONTRCLS MUSGULAR
COORDINATION

SPEECH
AREA

® sBrAINSTEM
aa— (LEADING TO
. SPINAL CORD)

i

|

This is what your CPU looks like with the.cover off. Note the |/ 0
bus at the bottom (not S-100). The power supply connactions
have been omitted for clarity. The case is of a sturdy polymeric
material and the main PCB fits it nicely.

branches that the electric impulses (or action potentials)
are transmitted by the nerve. 'v

The axon is no mere passive wire, however. If it was,
the signals would soon be drastically attenuated by the
ieakage of the membrane to the outside after a very short
travel. The cell membrance instead acts as its own signal
booster to maintain the impulse at constant amplitude
(about 100 mV) at any point on the axon. The action
potential is either there or it isn‘'t — there is no in-
between state. A digital system? Perhaps. In fact, it's the
frequency at which the action potentials are signalled
that carries the information. We can now see why so
many nerve fibres are needed to carry information. Each
cell — and probably many others for the sake of re-
dundancy — carries one “bit’ of information. The import-
ance of this information depends on thé frequency it is
being signalled and it is likely that a high frequency
signal establishes a higher priority than a lower
frequency signal in a particular context — rather like
signalling an ‘interrupt’ in a computer system.

. Simple as it is, a frequency-dependent system carries
its own problems. The sense organs must make
amplitude-to-frequency code conversions for transmis-
sion down the fibre and at the other end, the brain must
find a way of coping with a frequency-dependent signal.

A secondary point is that all the nerve cells concerned
with a particular function or sub-function work in
parallel. The advantages of parallel processing are fairly
eviden}. It's faster than serial and has a higher signal-
to-noise ratio (even if it does need more channels).

So we can visualise action potentials — small spikes
of voltage — being flicked up and down all the nerve
fibres in the body at varying frequency, but not nearly as
fast as electrical impulses through cables. However,
even in this, nature squeezes all the performance it can
out of the human nervous system. Each nerve cell is
wrapped in several layers of fatty tissue with "nicks’

34

or ‘breaks’ in the fat at intervals along the axon. The

Delaying Tactics and Logic Gates

If neurons propagate the action potentials, then its the
junctions between neurons (synapses) that route them.
1t's the synapses which work out if the incoming signals
are of the right type and frequency to trigger the
following cell to produce an action potential. From the
point of view of the system, the synapses are the delay

lines, one-way valves, triggers and gates all rolled into

one. . .
it takes an electron microscope to even see the
synapse regions and even then they don’t look very

"special — they're merely bulbous terminations where,

nerve cells meet each other. Except that they don’t meet
each other — they're always separated by the absolutely
microscopic distance of about 200 A — so the action
potential never gets across even the gap, let alone down
the other side.

What actually crosses the gap is not the electric signal
itself but very small quantities of hormones which are
released from the transmitter bulb. The hormone crosses
to the recepter membrane where (by a process that's not
fully understood) it causes the generation of another
action potential. Even across so small a gap the chemical
transmission takes a finite time and is susceptible to
interference by foreign chemicals (drug addicts please
‘note — your synapse may be switched off!).

Some synapses, instead of generating an action

potential in the receptor membrane actually inhibit it
from doing so — so we've found the on-off switches for
the nervous system.
gating arrangements in the nervous system? It's pos-
sible to speculate in those terms and certainly the basic
mechanisms seem to be there, but unfortunately not
enough is known about even simple neuron groups to
permit an answer to this question.

Don’t Believe Your Eyes!

The nervous system can do some very sophisticated
things to the input signals it receives by way of data
processing. It can, for example, selectivity inhibit the
triggering of neurons that carry no useful information in
favour-of ones that do.

This so-called ‘lateral inhibition’ not only cleans up
potentially noisy channels by making them more ‘con-
trasty’ but in some animals is known to help the eye
resolve very efficiently the boundaries between dark and
light edges in an image. it probably occurs in the human
nervous system as well where it is thought to give rise to
some of the more common optical illusions as a by-
product.

So much processing sophistication backing up the
senses means that the brain can work on far less sensory
information than it usually gets. For example, the brain
really only requires a few per cent of the data it receives
from the eyes in order to form a valid judgement as to the
nature of the image. The same applies to the ear —
speech has to be very badly distorted before the brain
cannot recognise it. There is obviously a very close and
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Can we identify Boolean logic .



complex interaction between the senses and the
memory, which is continually generating possible ‘best-
fit" models to match the latest information received.
Each model is discarded until the brain is satisfied with
the resuit.

Our senses show a fantastic sensitivity to the world
around us — we can hear a pin drop in a quiet room.
More staggering still, the vibration amplitude of the ear
drum which the minimum audible sound creates is less
than the diameter of one hydrogen atom . . ./

Down Memory Lane

Digital computers have clearly-defined memory loca-

tions which are usually addressed under the control of a.

clocked pointer in the system. The human brain on the
other hand seems to have no all-powerful organ of
memory — attempts to find one have so far proved
inconclusive. Rather, memory is a property of the system
as a whole.

Secondly, data storage on a.computer tape or disc is
permanent until deliberately erased but information flow
through the brain is far more dynamic and its retention
more selective. Information floods into our brains from
our senses at every living moment. Seen in this light it is
neither desirable nor even possible to store it all. ‘Store
only the information that is important’ the brain says to
itself — but what is counted as being important?

Basically, we pick out the information about the
changes in our environment, because it’s the changes in
it-which may be threatening our immediate survival.

On a motivated level, we can store items deliberately.
We remember by repetition (e.g. a telephone number).
Most importantly we store information which is
associated with something which has caused us great
pain or pleasure in the past. How do we recall informa-
tion once stored? It's clear that association plays a
critical role. After all, we store not isolated events but
connected ones — ‘trains of thought' if you like. The
memories are recalled when the right key of stimulus is
provided. This stimulus may well be a piece of informa-
tion associated with the group. )

For example, the question "“What do you remember
about November 22nd 1963?"" would probably elicit a
blank rely from most people until (as various commen-
tators have pointed out) that they are told its the day
when the President John F. Kennedy was assassinated.
Many people can recall where they were or what they
were doing — it's a memory that persists over 14 years
because it is associated with such a traumatic incident.

In this way we can visualise the human memory
almost as ‘conglomerates’ of memories — pieces of
information tied together in some fashion only requiring
the right input trigger to push it all out.

Some very intriguing hypothesis about how the
memory operates have been suggested. One exciting
and topical suggestion is that it records information as a
hologram records 3-D images in laser light. A particular
part of the image is not localised to a particular part of
the hologram — in fact even a fragment of the hologram
can theoretically recreate the entire image, a property
which makes it very similar to the brain.

We must wait for more basic information on the brain
to confirm or disprove this.
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Figure 1: What a nerve! A typical nerve cell examined.

Tuning into Brain Waves . .
We .can get some idea of what all this electrical
activity is like: by strapping electrodes — connected to a

sensitive amplifier and chart recorder — to the skull.

We will obtain a rather confusing output of signals —
referred to as an electroencephalogram or EEG. The EEG
is usually a very weak signal — a few tens of uVv,
amplitude at a range of frequencies mostly under 30 Hz,
although higher frequency components are present. -
~ The most well-known component of the EEG is the
a-wave. Present in about 90% of all individuals, this:
signal (with a frequency between 8 Hzand 13 Hz) is at its
most active when the subject is relaxed and his eyes
closed. It disappears as soon as the subject opens his
eyes or starts to concentrate on something like mental
arithmetic.

What does it mean? Basically, we don't know. Nor do
we know where or how it's generated, although its
source (there may be more than one) seems to be located
to the upper rear of the brain. Correspondingly little is
known about the other EEG components.

Although the EEG doesn’t give a great deal of infor-
mation about the working of the brain (indeed we’ll
probably have to wait until further studies of the brain
explain the EEG!), it has found great use in diagnosis of
brain disorders such as epilepsy. But could the EEG have
a more fundamental significance than that? My own
pure piece of speculation — for what it's worth — is that
it's the brain’s clock, although it's too low in frequency
to cope with many of the fast muscular actions of the
bedy. Even so the 'ticking’ of a brain might have a
biological significance similar to a digital system's ‘clock
frequency’!

FURTHER READING: For those who would like to read
more fully about the brain, Professor Steven Rose’s book
"'The Conscious Brain’’ (Penguin paperback edition
£1.25) offers a very readable account. EN
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Mullard Stereo
Amplifier Modules

Currently being sold
for over £30. ETI Otter
Price: (inclusive of
12%% VAT and £1
postage).

£8.45

e

| Offer comprises two LP 1173
10/W modules plus a LP
1184/2 stereo preamp, all
made by Mullard.

U ——

IT'S BEEN A WHILE since we arranged an offer with such
confidence that it will be a winner, a set of Mullard modules
which build into 10W stereo amplifier with a very nice
performance. When these first“were seen by ETI staff,
estimates of a really good offer price ranged from £15
minimum up to £30. In fact these same modules are currently

being sold for over £30 but we have been able to arrange for
ETI readers to buy these for £7.45 (inc 12% % VAT), plus
£1.00 postage. ’

Stocks are limited to 4000 sets so get in early — we don’t
expect them to last for long!

SPECIFICATION LP1184/2 Stereo Preamp Module
Supply Voltage . +24V (2.2mA)

Frequency response (at—3dBpts). ... ... 16Hz to 60kHz
Sensitivity for 150mV output ’
Ceramic pickup . ... ........... e 85mVv
Magnetic pickup ... ... ... 2mv
Monoradio ................ ... .. ... 60mV
Stereoradio ... ... ... [ .85mV
Bass and Treble control ranges . . . . .......... 4 14dB
Signal-to-noise ratio . . ... .......... R <. 70dB

fSPE'Cii:ICATION LP1173 10W Amplifier Modules

Supply Voltage . . ....... ... ... ........ +24V
Supply Current per channel (10W) . ......... 770mA
Load impedance .. ................ . ... ... 40
Input Voltage (for 10Wout) . ... ........... 130mV
Inputimpedance . . ........... ... ... 40k
Frequency response (0.5W, to 3dB pts) .. 50Hzto 16kHz
THD (1kHzand O.5W) .. ............... .. .. 0.2%

THD (1kHz and 10W)

— o e e e e S s S

To:

Stereo Amplifier Modules
ETI Magazine

25-27 Oxford Street
London WIR 1RF

Please find enclosed my cheque/PO for £8.45 {including
£1.00 postage) made payable to ETI Magazine for my set of
Mullard Stereo Amplifier Modules.
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Offer closes July 31st 1978
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MAKING YOUR MODULES INTO AN AMPLIFIER

OUR OFFER comprises a stereo preamp module and two .
10W output modules with integral heatsink

However you will need your own power supply
(giving 2A at 24V) and four pots a) Dual 500k linear
(bass), b) Dual 250k linear (trebie) c) Dual 20k log
(Volume) d) Single 50k linear (balance).

A Zobel network is recommended on the output
across the speaker. This comprises a 10k resistor in
series with a 220nF capacitor for a 4ohm speakers.

Iin addition a switch will normally be needed for the
inputs. The instructions give details for wiring a push-
button switch but of course a rotary switch can be used.

Comprehensive instructions are supplied with the
units.
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KET PLACE

Digital Alarm

:12:48

U unik rive

Size: 105mm wide 115mm deep x 55 mm high.

OUR PREVIOUS digital alarm clock offer (which we have run
for several years) was a real success — over 10% of ET| readers
own these. We have been searching around for one of even
better value and have come up with a winner — with an equally
good spec and at a much reduced price; the Unik Time Digital
Alarm.

This clock features a large, bright LED display in a really
stylish case. It's really easy to set- lift up the hinged panel on the
top and all the controls are there including fast and slow setting
buttons. The hinged panel, when down, acts as the snooze
switch — easily found by that early morning groping hand to
give you 9 minutes extra in bed.

Mains operation only {240V /50Hz) with a3 12 hour display.
“AM/PM" and "'Alarm set’" indicators are on the front while an
internal switch enables you to display the last significant minute
and seconds if you wish.

£8-95

(Inclusive of VAT and Postage)

An example of this clock can be seen and
examined in our reception at our Oxford Street
offices.

————————————————l

To:

Unik Time Offer

ETI Magazine

25-27 Oxford Street
London WIR 1RF

Please find enclosed my cheque PO for £8.95 [payable to
ETI Magazine) for a Unik Time Digital Alarm Clock.

Name ... .

DIGITAL ALARM

Please allow 14 days for delivery
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The enormous numbers involved in ETI offers has
enabled us to arrange a real bargain — a full spec LCD
watch with adjustable metal bracelet for under half the
going rate.

This watch gives continuous display of hours and
minutes: press the button once and you’ll get the date
(American style). After a couple of seconds the display
automatically reverts to time but if you press again you'l!
get a continuous seconds display.

Press another button and you get a back light,
enabling you to see the display in the dark. Setting, or
resetting is simplicity itself and a ‘hold" facility allows
you to set the watch spot on. The accuracy is mag-
nificent, .as with all the current range of digital watches
and battery life is well in excess of a year.

£9-95

(Inclusive of VAT and Postage)

An example of this watch can be seen and
examined in our reception at our Oxford Street
offices.

To:

" LCD Watch Offer
ETI Magazine |
25-27 Oxford Street
London WIR 1RF

Please find enclosed my cheque/P0 for £9.95 (made payable to
ETI Magazine) for my LCD Digital Watch.
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Please allow 14 days for delivery

——_————————————4
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THE SYSTEM BLOCK DIAGRAM is
show in Fig 1. The system is pre-
patched, but is capable of generating
a vast variety of different effects by
virtue of its 9 switch functions, 22
pots and 6 input jacks.

The VCO is the primary sound
source. It produces either a'ramp or a
square waveform. A ramp waveform
has both odd and even harmonics, the
square wave has only the odd ones.

However, the VCO has a shape
modulation circuit which can turn the
ramp into a triangle or the square
wave inta a thin pulse. Thus, a wide
range of harmonic structures is avail-
able. Also, this shape modulation can
be controlled by a sine wave produced
"by the slow oscillator. By dynamically
modulating the shape of this
waveform, it is possible to greatly
enrich the sound quality of the VCO.
(For instance, if the mark space ratio
of the squarewave is modulated at

about 1HZ, the output can sound like.

two VCO'’s.)

Pitch It Well

The pitch of the VCO can be controlled
by several sources. A ‘pitchbend’ pot
enables notes to be bent up or down
by about %2 an octave. A dead band in
the centre of the motion enables the
turning to be restored. An external
input socket with a sensivitivy of 1V/
octave allows a sequencer to be con-
nected.

A manual tuning pot, (screwdriver
adjustment), is provided so that the
synthesiser may be tuned to the pitch
of other instruments. Vibrato may be

added, the speed being that &f the

slow oscillator. The squarewave also
from this oscillator can be used to
- produce ‘two tone’ effects.

The VCO pitch can be controlled by
the ADSR envelope or by random
pitches generated by the noise sample
and hold circuit. All these controls can
produce a wide variety of interesting
sounds but the machine really comes
alive when it is controlled by the
keyboard. This keyboard is a 3 octave,
(37 note), C to C device.

It is monophonic, that is it only
plays one note at a time, this being the
highest note selected. It generates
two outputs, a pitch signal and a gate
voltage. The gate controls the AD and
ADSR sections, the pitch, the, VCO
and the VCF. )

The pitch voltage is a transitional
piece of information which has to be
remembered in an analogue memory,
a sample and hold device. The droop
rate of this S & H is about 15 minutes
per semitone. This is quite good.

. ~
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MUSIC
SYNTHESIZER

Designed for ETI by Tim Orr, late of EMS and
father of some of their range, our new
Transcendent 2000 is a new concept in DIY
synthesizers — a single board design! Apart from
the PSU all the circuitry is contained on one
easily assembied PCB. ldeal as on-stage
machine, the 2000 has plenty to offer the ex-

perimenter as well.

THANSCENDENT 2000

Gliding In

A portamento circuit has also been
included into the sample and hold so
that glides, as opposed to abrupt
changes, between notes can be pro-
duced. A transponse switch, + 2
octaves opérates on the VCO. This
gives an effective keyboard control
range on the VCO of 7 octaves. The
keyboard S & H can be controlled by
either the keyboard gate or by a pulse
from the slow oscillator. This latter
mode of operation makes the VCO
pitch move in a series of exponentially
decreasing steps between the notes
played on the keyboard.

INoisy Output

The output of the VCO is mixed with a
noise, signal and an external audio
sngnal and fed into the VCF. This is a
voltage controlled state variable filter,
with both bandpass and lowpass out-
puts. The resonance is manually con-
trollable from a Q of 1 to infinity, (self
oscillation).

The resonant frequency may be
controlled by either a manual pot, a
sweep voltage from the slow oscilla-
tor, an external footpedal control, the
keyboard voltage or a random voltage
or an attack decay envelope.
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Fig 1. Block diagram for the Transcendent 2000 synthesiser.
Each of the separate circuit blocks is described in detail in the
appropriate section. The letters in circles correspond to the
points where we broke up the circuit to make it easier to

'understand. These references are also given on each of the block

circuits where appropriate. So if you wish to stick the whole
thing together you can do so. All the components which make up
this block diagram are assembled on a single PCB.

" There are very few musical instru-
ments that have any sort of dynamic
filtering. The Attack/Decay envelope
can be used to produce a rising or
falling frequency sweep in the VCF,
and by varying the AD time constants,
a wide variety of sounds may be
generated.

The output of the VCF passes
through a voltage controlled amplifier
to the output socket. This can be on all
the time, or it can be controlled by an
ADSR envelope. This in turn
amplitude modulates the VCF signal
so that the output has the envelope of
the ADSR voltage.

Sustaining Interest

The ADSR is a waveform generator,
and is initiated by the arrival of a gate
voltage. When this arrives it
generates a rising RC exponential
waveform with a time constant deter-
mined by the Attack pot.

When it reaches a predetermined
level it then begins a RC decay
towards a sustain voltage. The ‘decay’
rate is controlled by the ‘Decay’ pot
and the sustain level is set by the
‘Sustain’ pot.

It sits there until the gate voltage is
removed, (when the keyboard is
released), whereupon it decays
towards ground with a release time
constant, this being determined by
the ‘Release’ pot.

If at any time the gate is removed
the ADSR goes into its release mode.
Time constants of 5 mS to 2 S and
sustain levels of full on to com-
pletely off are obtainable.

On Key

The ADSR can be started by the key-
board, or it can be continuously
repeated by the slow oscillator, or it
can be repeated by the slow oscillator
gated by the keyboard, as can the
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Attack Decay, (AD), circuit.

This has two modes of operation:
single shot, whereby it attacks to a
predetermined level and then decays
on its own to ground, or HOLD ON,
whereby it only decays upon the
removal of the gate signal.
Sometimes when playing pieces, it
may be necessary to release a key
before a new note can be generated. If
the piece is particularly fast then er-
rors, in the form of missing notes can
occur. However, a device called the
New Pitch Detector (NPD), can help
eliminate this. When a new pitch is
detected, it generates an additional
gate signal which is used to reset both
the AD and the ADSR.

Repeating?

Both the AD and ADSR circuits can be
controlled by the REPEAT function.
This is a single piece of electronics to
enable repeating envelopes to be
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HOW IT WORKS

The voltage regulator is a pA723. This has
an internal voltage reference with a low
temperature coefficient of *=50ppm/°C, a
differential amplifier and an output tran-
sistor plus current limiting facility. The
circuit operation is as follows.

The secondary voltage is full wave rec-
tified and smoothed by C3 and C4. This
provides positive and negative unregulated
rails.

IC1 is the voltage regulator. A reference
voltage of about +7V5 is fed into the
noninverting terminal, pin 5.

An external power transistor QI is used
to regulate the positive supply rail so that
IC1 remains cool. Short circuit current
limiting at 200 mA is provided by R4. Either
or both output rails may be shorted out
without damage.

Negative feedback to the inverting ter-
minal pin 4, IC1 sets the output voltage. C5
reduces noise-on the supply, C7 reduces the
impedence at high frequencies. RV1 sets
the output voltage and this should be set to
+12V000! (or as néar as you can measure)
VRI is a cermet preset, which has a low
temperature coefficient.

generated. The outputs from this
circuit then drive the AD and ADSR.
With the repeat switch in the ON
position, the slow oscillator square
wave output continuously gates the
AD and ADSR.

in the NORM position, the Key-
board gate is the control. In the KB
GATE position, the slow oscillator is
only allowed through when the key-
board is pressed. Using the REPEAT
function it is possible to simulate a
fast plucking ‘banjo’ effect.

A DeeEssAhh?

The ADSR is similar in operation to
the AD circuit except that it has two
more parameters to play with.

Upon receipt of the keyboard gate
the waveform attacks until itreaches a
predetermined level. Then it decays to
a level known as the sustain level,
which is manually controllable. When
the keyboard gate is removed, the
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Fig. 2. The circuit diagram for the synthesiser PSU. This is capable of
supplying a higher current than is really needed here, in order that it is not
‘stretched’. A stable supply is essential in a synthesiser design with any

pretensions to quality at all.

The components for this are made up onto their own PCB, and will not

appear on the main overlay.

The negative rail tracks the positive rail.
The power is handled by Q3, the current
limiting by Q2 and the feedback by 1C2.
Resistors R2, 8 determine the negative rail
voltage. As they are both 10k, 0.5%
tolerance, the negative rail should be the
same magnitude as the positive rail to
within 0.5%.

A very stable power supply is needed for
a synthesiser. A small power supply voltage
variance can produce alarming effects on
the oscillator pitch. Also, if the machine
gets hot inside, the oscillator will drift in

release mode occurs. The A, D, R are
all time constants, the S is a level.
Whenever the keyboard gate is
removed the device goes into its
release mode.

This type of envelope is particularly
useful and versatile. With the sustain
level at 10, there is no DECAY phase
and so an ATTACK, HOLD ON,
RELEASE envelope is generated.
When the sustain is set at 4, there is
an attack and a decay to the sustain
level, which is held as long as the
keyboard is held down and then a
release. Using this setting it is pos-
sible to simulate a piano sound, by
using a fast attack moderately slow
decay and a faster release.

The faster release simulates the
damping of the strings as the piano
keyboard is released. When the sus-
tain level is set at O, then the unit
becomes an attack decay envelope
which can be used to produce short
sharp plucked sounds. To get a new

pitch. The current drain per rail is only 80
mA and the heat dissipated by Q1 and Q2 is
0.9 watt each. This will not cause any
heating problems:

On load the unregulated rail is 23 V (at 250
VAC input), and so the mains can drop to
about 190 VAC before PSU drop out occurs.
The unregulated ripple is 500mVpp and so
the output will be less than 0.5mVpp.

When there is no load on the power
supply, a small high frequency sawtooth
can be seen on the —12 V output, but this
goes away completely when loaded.

envelope it is necessary to get a new
keyboard gate signal. This either
means lifting your finger off of one
note before pressing the next, or a
new gate can be automatically
g(’énerated by switching to the NPD
mode.

Moving On

The pre-patched nature of the design
is intended to suit stage and other
performance applications. The resul-
tingsound from the synthesiser can be
quickly and easily modified once the
function of the controls aand their
effect has been mastered. Take a look
at the diagram on page 44 for
starters.

Another helpful aid to using a syn-
thesiser is a ‘program sheet'—simply
a way of recording ciearly but in-
stantly a particular set of control set-
tings to allow you to reproduce that
sound again at a later date. Such
sheets will be available for the
Transcendent 2000—details next
month.
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The VCO is a logarithmic relaxation
oscillator generating a ramp waveform.
This waveform is then modified to give a
square wave or a triangle wave output. The
oscillator section is IC10,Q9, IC11,1C12 and

The voltage coming out of IC11 pin 6 is
fed into IC12. This is an LM311, a fast
voltage comparator. A voltage of +5V43is
set up on its inverting input, (pin 3) and the
ramp from IC11 is fed into its non-inverting
input, (pin 2). When the ramp voltage
exceeds +5V43, the comparator’s output,
(which was at —12 V) leapsup to 0 V.

This voltage turns on the FET switch Q8
which shorts out C22 and discharges it to
almost 0 V. Q8 has a very low ON resistance
and hence the discharge time is relatively
short, about 800 nS.

However, once the discharging has
started, you would expect the comparator
output to drop back to —12V. Well it
would do if it wasn’t for the monostable
built around it, (C23, R42). This monostable
makes Q8 turn on for a fixed period of time,
sufficient for the discharge process to be
completed.

Note that the power supply to ICl1l is
locally découpled to help protect the VCO
from pitch jitter caused by fluctuating
power supplies. The reset period causes the
VCO to go flat at high frequencies.

As the frequency of the VCO increases
then so does the C22 charging current. But
this current has to flow through R41. This
makes the voltage of the ramp, (IC11 pin 6)
increase in size as the ramp speed is in-

X}
sw3
TRANSPOSE -2V
¢ = RV13
50k

cermet

HOW IT WORKS

creased. This in turn means that the ramp is
reset prematurely and so the pitch of the
VCO will tend to go sharp at high frequen-
cies,

If we get the size of this tendency to
sharpness correct, then it can be used to
cancel out the reset tendency to flatness.
The overall effect will be to maintain the
tuning of the keyboard up to a frequency
which it could not do without R41.

The current that drives the VCO is sunk
by the transistor Q7. This is used to produce
the logarithmic law necessary to convert
the linear voltage intervals from the key-
board into musical intervals which are
logarithmically spaced. A V. increase of
about 18 mV will cause the collector cur-
rent to double, (the VCO goes up an
octave), so therefore the voltage per
semitone is about IV5. This is a very small
voltage indeed.

IC10 is a voltage follower and merely
buffers the bias voltage to the emitter of Q7.
Should IC10 go berserk, during the power
up say, it might try to reverse bias the
emitter of Q7 and cause it to zener. This
process would corrupt the logarithmic
characteristic of the transistor and so de-
stroy its ability to produce musical inter-
vals. D12 prevents this zenering. Q7 has to
be run at relatively low currents for two
reasons.

Firstly, the log law goes flat at high
currents, (} mA). This is due to the effect of
the intrinsic emitter bulk resistor in the
transistor. The effective voltage drop
across this bulk resistor is subtracted from
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Fig. 3. Our primary sound source, the
voltage controlled oscillator. References
for the connection points are made with
respect to the block diagram, Figure One.

The ‘Pitch Bend’ control can provide
some variation to a solo by allowing the
note’s pitch to be swung either side or
correct during playing.

the Vi, voltage and so the net effect is less
collector current than was expected.
Therefore to get a good musical perfor-
mance, the collector current must be kept
as low as possible.

Secondly, large currents will cause self-
heating, which will make the VCO pitch
drift, although in this circuit the collector
voltage is a virtual earth and so the power
dissipation is relatively small anyway.

Even though the second transistor com-
pensates for the temperature change V,,
problems there is another temperature
effect to be dealt with. The pitch spread,
that is the number of millivolts per octave,
is temperature dependent. To compensate
for this effect, the resistor pair R33, 34 must
have a temperature coefficient, (TC) of
+3400ppm/°C. There is no element with
this coefficient, although an alloy could be
concocted to produce it.

However, it just so happens that copper
has a TC of +3900ppm/°C. Therefore a
870R copper wire wound resistor in series
with a 130R metal oxide resistor looks like a
1k resistor with a+3400ppm/°C TC. There
is an American company, (Tel Labs) that
makes a Q81 resistor, 1k 1% made just for
the job and this could be used instead of
R33, 34, that is if you can obtain them,

This resistor with the special TC is
mounted close to the transistor pair so as to
be at the same temperature. Some
manufacturers actually glue the resistor to
the transistor for best thermal coritact.
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AD generator:

The AD waveform is made up out of two
simple CR charge and discharge curves,
Ql15, Q17, Q21, and IC26, 27, 29, 31 form the
generator circuit. The AD is started by the
arrival of a positive voltage at IC26 pin L
This is a SET, RESET flip flop made out of
two 2 input NOR gates. A high at pin 1 sets
pin 3 low and pin 4 high. These two outputs
drive two analogue transmission gates,
IC27. A high at the control input.(13 and 5)
will open the gate, a low will close it. Only
one gate is ON at any one time. The event
sequence is as follows: IC26 pin 1 goes high,
IC26 pin 4 goes high, IC26 pin 3 goes low.
C38 is charged up via IC27 pin 1, 2, 13 and
RV26 towards a positive (+8V7) reference
voltage. RV26 determines the charging up
time (ATTACK).

The voltage on C38 is buffered by 1C29, a
voltage follower. Assuming that the AD
generator is in its HOLD ON mode then the
capacitor C38 will be charged up towards
+8V7 until the gate input is removed.

When this happens the flip flop will
change state and the capacitor C38 will be
discharged towards 0 V via the other ana-
logue gate and RV23.

The setting of RV23 will determine the
discharge time (DECAY). The purpose of
Q15 is to generate the HOLD ON by disab-
ling the SINGLE SHOT circuitry, Q17, Q21.
Imagine the voltage on C38 is +2 V and
charging up. Q17 and Q21 will be turned
ON. When the voltage on C38 reaches
+8V1, Q17 and Q21 will start to turn OFF.
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The voltage at Q21 collector, which is the
RESET control of the flip flop, will try to
rise positively (previously it was at 0 V), but
it is prevented from doing so by Q15. Only
when the gate input is removed can the flip
flop be reset and the decay occur.

When the single shot mode is selected
only a positive going pulse is delivered to
IC26 pin 1, and so Q15 cannot disable the
reset. The waveform charges up to +8 V,
resets the flip flop and then discharges. If
however the keyboard gate is removed
before the attack phase has been com-
pleted, the circuit is kicked into its decay
mode by diode D31 which resets the flip
flop. This means that no matter what mode
the circuit is in, it always reverts to its
decay mode when the keyboard is released
(also true for the ADSR).

The AD waveform is inverted by IC31
and these complementary signals are fed to
the AD sweep pot RV30. This waveform is
only used to sweep the VCF and does not
control anything else. Fast ATTACKS and
DECAYS are of the order of 4 mS time
constant and slow settings are
approximately 2 S.

ADSR:

The circuit is very similar to that of the AD
generator. IC25 is a SET RESET flip flop.
IC28 and Q16 control the ATTACK, DE-
CAY, RELEASE time constants by enab-
ling the three control pots. A keyboard gate
voltage generates a positive going pulse

IC25 pin 1, causing IC25 pin 3 to go low.

This then turns on Q16 and thus C37 is
charged up via RV24, the attack pot. IC30is
a high input impedance voltage follower,
which controls the output VCA but which
is also linked to Q18 via R100.

When C37 has charged up to 8 V, Q18
begins to turn off and in doing so, turns off
Q20. The collector goes high and RESETS
the flip flop. Q16 is thus turned off and the
analogue transmission gate IC28 pin 1, 2, 13
is turned on via D27.

Now C37 is connected via the decay pot
to the sustain voltage, the wiper of RV29
and so it will discharge to that voltage and
remain there until the keyboard gate is
removed. When this happens the IC28 pin 1,
2, 13 transmission gate is turned off via D28,
and IC28 pin 3, 4, 5 is turned on. Now C37is
discharged towards 0 V via the release pot.
Also, when the keyboard gate is removed, a
RESET is generated by the diode D29, so
that the flip flop is ready for another cycle.

The ADSR voltage is used to control the
VCO pitch and the signal level at the
synthesizer’s output. The ADSR is con-
verted into a current by Q19, D30, R102, R99
and is used to drive a CA3080 acting as
VCA. The OFF level of this circuit is ad-
justed using RV28.

The attack, decay, release time constants
are variable over a range of 5mS to2S. The
sustain QUIET position should provide at
least 40 dB attenuation.
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Voltage Controlied Filter

The VCF is a voltage controlled state vari-
able filter. This particular design generates
both low pass and bandpass outputs. It has
the same voltage response as the VCO, i.e.
it is logarithmic, as opposed to linear. A
CA3046 transistor array converts the con-
trol voltage into a log current using very
similar circuitry to that which was
employed in the VCO to minimise temper-
ature effects.

The control current needs to be sourced
to the VCF, in fact to pin 5 of IC16 and IC19
which are both at about —11V4, This is
accomplished with Q11 and IC18. The cur-
rent that comes out of the logging transis-
tor flows into the emitter of Q11 and about
99% of it comes out of the collector, the
other 1% flows out of base. As long as the
h¢, doesn’t vary too drastically as a func-
tion ot the collector current, then this
source of error will not be greatly
significant.

The tracking accuracy of the VCF is
‘much less of a problem than for the VCO.
VCF tracking errors will only result in a
slight change in tone, not pitch.

IC18 maintains Q12 at a fixed bias vol-

-12v

HOW IT WORKS

tage of approximately —0V62. The control
current that comes out if Q11 collector
splits equally down R68, 74 and into IC16,
19 respectively. These devices are
CA3080’s, a two quadrant multiplier which
is used as a variable gain cell to tune the
filter resonance.

In fact they are gain controlled integra-
tors, where C28, 33 are the timing capaci-
tors. The outputs are current outputs and
are therefore high impedance. IC17, 20 are
very high input impedance voltage fol-
lowers and they unload the outputs of the
integrators. IC16, 17, 19, 20, 23 is in fact an
analogue model of a second order differen-
tial equation, (i.e. a tuned circuit or a
mechanical resonator).

The loop gain, which is controlled by
IC16, 19, is linearly proportional to the
resonant frequency, therefore by varying
the current into IC16, IC19 the resonant
frequency of the model is controlled. Note
that there is both negative and positive
feedback around IC16, IC19. The negative
feedback is fixed but the positive feedback
is variable via the resonance pot RV19.

As more positive feedback is applied the
model becomes more resonant, the Q factor
increases. Too much feedback and the
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circuit will oscillate. In fact stable, low
distortion sinewave oscillations can be
produced by turning the resonance pot
fully clockwise. The diode bridge
amplitude limits the signal excursions and
will thus stabilise the signal level when the
VCF is in its oscillator mode.

The VCF can therefore be used as a low
distortion oscillator or as a filter. However,
the signal level in the oscillator mode is
much louder, (about 10 dB) than in the filter
mode.

VCA

The CA3080 is used as a two quadrant
multiplier. That is the gain of the device is
controlled by the current flowing into pin 5
As this current has the same con-
tour as that of the ADSR, then any signal
flowing through the VCA will have its
amplitude modulated with the ADSR con-
tour. The output is buffered by a voltage
follower providing a high level output
(typically OdBm) and a low level output
(typically —20dBm). By putting a fixed DC
current in, a constant output level is pro-
duced (BY-PASS ON), unaffected by the
ADSR.
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WHAT DOES WHAT AND WHERE
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WITH A FREOUENCY RANGE OF 1Hz
THROUGH TO 10kHz. THE PITCH |s
CONTROLLED DIRECILY FROM THi
KEYBOARD. THE PITCH CAN ALSO BE
CONTROLLED BY THE PITCH BEND,
NOISE S&H, ADSR, A\ . TUNE
POT AND TRANSPOSE SWITCH. TWO
TYPES OF DUTPUT ARE AVAILABLE,
NN AND . THESE CAN BE

DEPTH OF WAVEFORM SHAPE MODULAT-
10N FED BY A\ WAVEFORM FROM THE

SLOW OSCILLATOR.

MANUAL CONTROL OF THE WAVEFORM

SHAPE

SELECTS TYPE OF WAVEFORM. THE
MODULATION CHANGES THE SHAPE
FROM INJ TD AA OR FROM

TO LA

nr
MODULATED BY THE SLOW OSCILLATOR

AND MANUAL POT,

ALLOWS THE PITCH GENERATED BY THE KEY—
BOARD TD GLIDE RATHER THAN INSTANTLY
CHANGE. GLIDE RATES UP TO SEVERAL
SECONDS ARE OBTAINABLE.

THE'PITCH OF THE NOTE MAY BE MANUALLY
BENT BY ABOUT 2 % OCTAVE. A DEAD ZONE
EXISTS IN THE CENTRAL POSITION. PITCH
BEND ENABLES MORE EXPRESSION TO BE
PUT INTO THE PLAY ING OF THE INSTRUMENT.

NPD, (NEW PITCH DETECTOR} DECIDES WHEN
A NEW NOTE HAS BEEN SELECTED. WHEN
GENERATING SHORT ‘PLUCKY' SOUNDS IT
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OR BOTH,

—
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THE ADSR ENVELOPE CAN BE'BYPASSED. THE
OUTPUT 1S THEN CONTINUOQUSLY ON.

WOULD BE NECESSARY TO RELEASE A KEY

BEFORE A NEW NOTE COULD BE GENERATED,
HOWEVER THE NPD CAN ELIMINATE THIS
PROBLEM AND WILL ENABLE FAST KEYBOARD
RUNS TO BE PLAYED WITHOUT THE NECESSITY
TO PROVIDE NEW TRIGGERS!

RANDOM CONTROL OF PITCH. THE RATE OF
SELECTION OF NEW RANDOM PITCHES IS THE
SPEED OF THE SLOW OSCILLATOR.

THE SAMPLE AND HOLD THAT DRIVES THE
VCO CAN BE TRIGGERED BY THE KEYBOARD
OR IT CAN BE TRIGGERED BY THE SLOW
OSCILLATOR. IN THIS MODE, THE VCO PITCH
MOVES IN A SERIES OF EXPONENTIALLY
DECREASING STEPS BETWEEN THE NOTES
SELECTED ON THE KEYBOARD.

CONTROL

THE OUTPUT ADSR ENVELOPE IS USED
TO BEND THE VCO PITCH

USED TO TUNE THE SYNTHESISER TO
THE PITCH OF OTHER INSTRUMENTS.

THE PITCH OF THE VCO CAN BE GIVEN
A VIBRATO MODULATION A\ OR A
TWO TONE MJ  MODULATION.

SLOW OSCILLATOR GENERATING AA

WAVEFORMS. MAN—
UALLY CONTROLLED FREQUENCY .
300 TO 1 RANGE. CONTROLS VCO PITCH
AND WAVE SHAPE MODULATION, KEY -
BOARD SAMPLE AND HOLD, VCF SWEEP
AND ADSR REPEAT FUNCTION.

THE FILTER FREQUENCY CAN BE CON—
TROLLED BY THE KEYBOARD OR BY THE
RANDOM SAMPLE AND HOLD OR BY
NEITHER, THE RANDOM POSITION PRO—
DUCES THE EVER POPUL AR ‘RANDOM
FILTERING' SOUND.

THE RESONANT FREQUENCY CAN BE
MANUALLY SWEPT BY THE SLOW
OSCILLATOR AA WAVEFORM PRO—

QYNAMIC FILTERING IS WHAT MAKES
SYNTHESISERS SO POPULAR. AN ATTACK
DECAY, (AD), WAVEFORM IS USED TO
SWEEP THE FILTER UPON INITIATION

OF A NEW NOTE. THIS AD SWEEP IS
INDEPENOENT FROM THE AOSR ENVE-
LOPE. THE SWEEP CAN BE UPWARDS OR
DOWNWARDS. THE POT, AUTOMATIC—
ALLY ADJUSTS THE OVERALL BIAS

} AOSR CAN BE CONTINUOUSLY REPEATING,

{ON), OR ONLY REPEATING WHEN THE KEY -

— BOARD IS PRESSED {KB GATE}, OR GENERATE |

A SINGLE ADSR CYCLE WHEN THE KEYBOARD
IS PRESSED, (NORM).

SINGLE SHOT ENABLES THE WAVEFORM TO
REACH THE TOP OF ITS TRAJECTORY AND
THEN RETURN EVEN IF THE KEYBOARD IS
STILL DEPRESSED. HOLD ON HOLDS THE
ENVELOPE UNTIL THE KEV IS RELEASED.

Fig. 6. The front panel layout and what to do with it. This
drawing should show the newcomer to sound synthesis what to
expect from the various circuit blocks, and give the expert an

THE VCO CAN BE TRANSPOSED UP OR
DOWN BY TWO OCTAVES. THIS GIVES
THE INSTRUMENT AN EFFECTIVE KEY -
BOARD RANGE OF SEVEN OCTAVES.

DUCING "WAWA’ EFFECTS.

TWO QUTPUTS ARE AVAILABLE, LOW-
PASS AND BANDPASS,

keyboard, a 37 note unit, is not shown,
its control effects where appropriate.

AS THE SWEEP DIRECTION 1S MODIFIED.
THERE IS A CENTRAL DEAD ZONE.

idea of the versatility of the Transcendent 2000 desngn The

but reference is made to
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NOISE {X)
-

R126

Fig. 7. The digital 47K
noise circuit is o)
locally decoupled 100n

by C47, and the
supply rail stabil-
ised by ZD4 as
shown right. The
external audio
signal level should
be about 1V for
best results.

The noise generator is a digital pseudo
random shift register circuit. IC35 is an 18
bit shift register and IC34 is a quad exclus-
ive OR device. IC34, pins 1 to 6 forms a high
frequency (30 kHz) oscillator which is used
to clock the shift register. 1C34 pins 8 to 13
provide feedback around the shift register
and are so arranged as to jumble up the
data that is circulating. What happens is
that a continuous repeating sequence of
‘O’s and 1’s flows around the register but
the sequence is so very long that it only
repeats about once every second. This
repetition is inaudible. However the output
has the characteristics of a noise source
with a fairly flat spectrum.

The noise output is mixed into the audio
input of the filter (RV33) and is also taken
to the Random sample and hold. The noise
is the signal that is sampled and the gate is

NOISE
GENERATOR

1C34 1S 4030
IC35 IS 4006
022 1S BC182

HOW IT WORKS

SKé

AUDIO
SIGNAL

9 5104121

1C35

generated by the slow oscillator. The out-
put is a sampled DC signal of random
voltage, the sampling rate being that of the
slow oscillator. This random voltage can be
used to control the frequency of the VCO
and VCF.

EXTERNAL

SLOW
OSCILLATOR

C41 Cc42
Tud 1u0

IHF

1C32

NOTE:
1C32,33 ARE 741
D32--35 ARE 1N4148

22k D33 D35

Fig. 8. Full circuit diagram for the slow oscillator block. Although
very simple on paper, this circuit has a great deal of influence on
the performance of the machine as a whole. The range is about
300 to 1, and the oscillator exercises control over the voltage
controlled oscillator pitch, the VCO waveform modulation, the
keyboard sample and hold function, the voltage controlled filter
sweep rate and the ADSR repeat facility.

HOW IT WORKS

1). The triangle is bent by D32-35 to form a
sinewave which is used as a frequency
shape modulator for the VCO. The
squarewave output is used to perform a
repeat function with the AD and ADSR
circuits. Also it is used to frequency
modulate the VCO and toprovide sampling
pulses, for the two sample and hold circuits.

1C32 and IC33 form a triangle square wave
oscillator. IC32 is an integrator the output
of which ramps up and down between the
hysterysis thresholds set by the schmitt
trigger 1C33. The square wave output of
1C33 is fed back to the integrator via RV32
which determines the oscillator frequency,
providing a range of 0.06 Hz to 20 Hz (300 to




The keyboard generates two outputs. A
pitch output and a gate voltage. This is then
fed via R14, C12 (reduces contact bounce)
to a schmitt trigger IC4. When a key is
pressed the output of IC4 goes high, when it
is released it goes low. This gate voltage is
used to operate the keyboard sample and
hold and the AD and ADSR units.

The keyboard voltage is generated by
passing a constant current through a pre-
cision resistor chain. Thus a series of pre-
cise voltages is set up along the chain which
can be picked off by the keyboard contacts.
The constant current is generated by IC3,
R9. R9 puts 2.526 mA into the node at 1C3
pin 2. This then adjusts its output so that
almost exactly 2.526 mA flows down the
resistor chain.

When a Key is pressed, a voltage appears
which tells the synthesiser which key has
been pressed. If more than one key is
pressed, then the voltage is (2.526x27.4 x N)
mV where N is the number of resistors
between the top note pressed and IC3 pin 2.

Thus the keyboard always generates the-

voltage of the highest note selected, and
this is fed viaR13, RV2,Q4 to C13 where it is
stored. Q4 is a FET switch which has an on
resistance of a few hundred ohms and a
Pinch off resistance of a few hundred
megohms.

It is turned on and off by the keyboard
gate voltage. The sequence of operation is
as follows.

The keyboard is pressed. A pitch voltage
is selected. A gate voltage is produced. Q4 is
turned on and C13 is charged up to that

Above and right: a denuded synthesiser. Next month we go.on to
give full construction details of the design, but as you can see
from the photos, it really couldn’t be easier. The photo on the
right shows the keyboard contact block mountings in close-up.
This is perhaps the trickiest part of any synthesiser to build
yourself, but as you can see ours is very straightforward.
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voltage via R13 RV2. The keyboard is
released, the gate voltage dies, Q4 is turned
off, and the voltage on C13 remains where it
is. IC6 is a very high input impedance (1000
M), voltage follower, and so buffers the
voltage on C13 to the rest of the electronics.
A PCB guard ring surrounds C13 so that
surface leakage droop rate was about 0.1
mV/S which means that it would take 6922
seconds to drift one semitone or 8305 seconds
for an octave.

The measured droop rate was about 0.1
mV/S which means that it would take
692 seconds to drift one semitone or 8305
seconds for an octave.

Portamento effects are obtained by
varying RV2, anticlockwise the charging
time of C13 is about 0.2.mS, when clockwise
this becomes 330 mS, and the effect is to
produce a slewing between notes.

If the keyboard contacts are badly out of
alignment, a pitch change at the start of
notes can be produced. If the first contact
to close is the gate pair then this might
cause a problem. The sequence of events is
as follpws:

The gate contacts close. An envelope
with the VCO at the previous pitcheis
produced. Then 10 or 20 mS. later the pitch
contact is made and the sample and hold,
and hence the VCO jumps to the correct
pitch. The result is a pitch ‘hiccup’ at the
start of some notes. If this is noticeable on
any notes then the gate contact should be
carefully bent so that it doesn’t make
contact before the pitch contact.

New Pitch Detector Gircuit

This circuit decides whether or not a new
higher note has been played, even though
the gate output signal (IC4 pin 6), has
remained high all the time. IC5 is a high
gain amplifier which looks at the voltage on
the pitch contacts. If the pitch changes, the
AC component of this change will be
amplified by IC5.

If the output goes positive, a pulse is
produced which passes through C14, D7
and ends up across R23. If the output of IC5
goes negative, the pulse goes through C14,
DS, is inverted by IC7 and passes through
D9 into R23, again as a positive pulse. This
pulse then drives IC8 which is a schmitt
trigger. Its output is normally low, and the
arrival of the pulse makes it go high fora
short while and then returns to its low
state. Thus an ascending or descending
scale of notes will cause a series of short
pulses (at IC8, pin 6) to be generated, one
per new note. When the last note held down
is removed there is no pulse produced.
When the same note is repressed, the pitch
not actually being any different, a pulse is
generated (this is what is wanted) via C11
from IC4 pin 6. This route only generates
pulses on +ve edges, that is the start of a
new gate voltage_The pulse output from
IC8 is used to turn Q6 on and off. This in
turn is used to momentarily turn off the AD
and ADSR circuits. Thus the NPD can be
used to provide a retrigger of the AD -and
ADSR circuits.

Fig. 9. On the right is shown the circuitry associated with the
keyboard functions. Note the resistor chain for the keyboard is
mounted remotely to the main PCB and fits into the contact
block mounting board. The Ext Trigger input allows a sequencer

to be wired to the synthesiser.
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KEYBOARD
ASSEMBLY

R13
100R

PORTAMENTO

KEYBOARD
CONTROL

A 4

= OUTPUT

NOTE:
2 1€3,4,5,7,8 ARE 741
1€6,9 ARE 3140
Q4,5 ARE BF244C
Q6 1S BC182
D1-9 ARE 1N4148

D1

pavE

+12v

ci4

sw3
22n

R30

a7k o—)

R12
39k

SK1
EXT
TRIGGER

BUYLINES

A complete set of parts for this pro-
ject, including all woodwork, metal-
work, nuts and bolts, PCBs and
components will be available from
Powertran Electronics.

The machine used to illustrate
this article was assembled using this
kit, and constructional details will be
based upon it. Kits will only be
available from Powertran, as will the
PCB. Because the design is based
upon a single board construction,
we cannot offer advice to people
wishing to. modify the syhthesiser to
a ‘modular’ form.

The price of the complete kit,
including keyboard will be £186.50
+ VAT. However if you're quick and
put in your order before July 30th
you can take advantage of anintro-
ductory offer at an even lower price
of £172 + VAT.

Powertran Electronics, Portway In-
dustrial Estate, Andover, Han'ts,I

77

Above: the lid removed to show the main PCB. It is worth
noticing that all the controls and switches mount directly onto
this, drastically reducing the interwiring necessary

Next month we conclude the article with all the
constructional details of the Transcendent 2000
synthesiser, including keyboard fixing and align-
ment procedures.
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313 Kingston Road, liford
Essex, IG1 1PJ England
01-553 1001

NTERPRISES

%i“rom the representatives in Europe . . . for America’s leading Micro-computer magazines and bobks, foi' thé
hobbyist, educationist and professional alike, we bring you a little light browsing!
Reading maketh a full man. .. .Francis Bacon (1561-1626)

Ve,

“Tick here or indicate quantity ordered. Tick here or indicate quantity ordered Price Price
: B UK Overseas
From Adam Osborne Associates . .
From Creative Computing Press If Different
INTRODUCTION TO MICROCOMPUTERS Best of Creative Computing Volume 1 £6.95
tig:l‘:mg (I) g:fifec%:;‘:;fslmk gggg Best of Creative Computing Volume 2 £6.95
Volume 2 Some Real Products (Revised Late 1977) £11.95 10;3)“\%5: (O AT W £5.50
. . . " The Colossal Computer Cartoon Book £3.95
6800 Programming for Logic Design £5.95 Computer-Rage (A new Board Game) £6.95
8080 Programmlpg for Logic Deslgn £5.95 Artist and Computer £3.95
Z80 Programming for Logic Design Three Binary Dice £1.00
(Available May 78 approx) £5.95
8080A /8085 Assembly Language Programming £6.95 * From Everyone Else
Some Common BASIC Programs £5.95 TV Typewriter Cookbook by Don Lancaster £7.95
‘Magazine storage boxes (Holds 12 minimum) £1.75
BUSINESS PROGRAMS IN BASIC Sybex: Microprocessors ) £7.95
Payroll With Cost Accounting £9.95 Sybex: Microprocessors Interfacing
Accounts Payable & Accounts Receivable Techniques £7.95
(Available from June 78) £9.95 Dilithium: Home Computers
General Ledger (Available August 78) £9.95 D_Ya:}lme L:lHard(»:vare . £6.50
ilithium: Home Computers
From Scelbi Computer Consulting Inc. Volume 2: Software £5.95
6800 Software Gourmet Guide & Cookbook £7.95 Getting Involved With Your
8080 Software Gourmet Guide & Cookbook £7.95 Own Computer £4.75
8080 Programmers Pocket Guide 22425 -Computer Programs that Work (in Basic) £2.55
8080 Hex Code Card 2.25 .
8080 Octal Code Card £2.25 (fxl':;)rr?lmsggzlfif?: g:;:zcl‘i:bl:;guments)
8080 Guide and One 8080 Code Card £4.20 Vol 1: Business and Personal Booking
8080 Guide and Both Code Cards £6.00 Programs £17.50
" SCELBAL High Level Language for ‘8008/8080’ Systems £39.25 Vol 2: Maths and Engineering Programs £17.50
SCELBAL String Handling Supplement £8.00 Vol 3: Advanced Business Programs £26.95
SCELBAL Extended Maths Supplement £4.00 .
A A £7.95 Vol 4: General Purpose Programs £7.95
Understa.ndlng,Mu.:rocomputers & Small Computer Systems 7.9 Vol 5: Experimenters Programs (General
SCELBI ‘BYTE’ Primer £9.95 Purpose) £7.95
8080 Standard Assembler (In Block Format) £15.95 Vol 6: General Ledger Program £32.50
8080 Standard Editor (In Book Format) £9.95 Vol 7; Professional Programs £26.95
From Peoples Computer Company ' Magazines: Back Issues
Reference Books of Personal & Home Computing £4.95 Personal Computing £1.75
What to Do After You Hit Return £7.00 Interface Age £2.25
Dr. Dobbs Journal Volume 1 £10.00 Dr. Dobbs Jounral £1.60
Computer Music Journal £2.50
*From Kilobaud/73 Magazine Inc. Peoples Computers £1.50
Hobby Computers Are Here £3.95 EEZ;{:E/e Computing f:?gg
New Hobby C t £3.95 o L3a
A Calculators & Computers £1.75
From Dymax Inc. ROM £1.50
Instant BASIC by Jerald R. Brown £4.95 Kilobaud £2.25
Your Home Computer by James White £4.95 73 £2.00
My Computer Like Me .. .‘When 1 Speak MAGAZINES: Subscriptions
BASIC B{l Bob Albrecht £1.65 Personal Computing (Twelve Issues Yearly) £16.00 £17.00
qur?fes With A goscl_(let Ctalrtlzulator by e Interface Age: (Twelve Issues Yearly) £20.00 £20.50
& lagarajan & Stilovitc 4 Dr. Dobbs Journal /Ten Issues Yearlx') £13.00 £13.50
ames, Tricks and Puzzles For a Hand Computer Music Journal (Four Issued Yearly) £8.50 £9.00
Calculator by W Judd £2.49 Peoples Computers (Six Issues Yearly) £8.00 £8.50
Kilobaud (Twelve Issues Yearly) £20.00 £21.00
;)Fron;) }I?tYTE Publications Inc. BYTE (Twelve lssues(Yearly) £15.00 £15.00
aperbytes: Creative Computing (Six Issues Year] £8.50 £9.00
Tiny Assmbler for 6800 Systems £5.75 Calculators &%omguters (Seven Issugs) Yearly) £10.00 £10.50
Bar Code Loader for 6800, 8080, Z80 & 6502 Micros £1.75 ROM (Twelve Issues Yearly) £16.00 £17.00
‘Best of BYTE Volume ! £8.95 73 (Twelve Issues Yearly) £20.00 £21.00_
HOW 7O ORDER Sénd to address above for the attn. of David, Room 'ETI/7 All Orders must be Prepaid -
HOW TO O Indicate Payment Method: Total Enclosed £..........
Please note our prices include postage | My cheque, P.O., LM.O. is enclosed in Sterling on U.K. Bank
and packing, but not insurance, if
wanted add 12pforevery £10of Books | ...... Charge to Barclaycard/Visa/Diners/American Express/Access
ordered. Make cheques, PO's etc pay- ) .
able to: CreditCardNo. ........ ... ... . . i ittt Expirydate ... ... ... .. ..o oo .
L.P. Enterprises
CREDIT CARDS accepted. Name ... ... . e .
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS AArESS L. e
Phone 01-553 1001 for Credit Card e e e DRI POSTCODE ... ... ... ..cccciie..
orders (24-hour service).
14 1

All publications are published in U.S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days.
*BYTE subscriptions are processed in USA and are air-freighted & posted from Amsterdam and will take 3 months to start.

TRADE ENQUIRIES WELCOME
Due to fluctuations of the dollar prices are subject to change, Please mention Wireless World when ordering.
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Things to look forward to in August: on sale July 7th

Amplifier Design

An excellent feature (well, we think
so, anyway) about state-of-the-art
amplifier design, by someone who
knows: Stan Curtis, designer of the
‘Lecson’. In this article he describes
how to design Hi-Fi Amplifiers with
the emphasis on the Hi — how to
generate specifications which will
have mandibles hitting floors all

over the workshop. |
‘ET1-Wet’
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Does your plant have a drink pro-
blem? Does it go thirsty when you
have a busy week? The ‘ETI-Wet’
(Unofficial title) plant waterer will
look after your greenery with a de-
dication that even Percy Thrower
might envy.

That’s ETI liquid crystal display
digital multi-meter. Designed by
Watford Electronics, this unit will,
we think, provide for the majority
of the test equipment needs of most
amateurs. It not only measures res-
istance and AC and DC voltage and
current, but capacitance as well!

The specs. speak for themselves:
input impedance: 10 M

display: 3% digit, 0.6 inch high LCD
DC & AC volts: 200 mV to 1000 V
DC & AC current: 200 uA to 2A
resistance: 200 R to 20 M

LCD DMM
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PR T I |
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capacitance: 2n0 to 2u0
accuracy: 2% + 1 digit

EXPERIMENTER'S

A rugged, totally dependable device
which will stand even the worst
insults (electrically speaking, that
is) and still give a rock-steady per-
formance (load regulation: 0.3%,
line regulation: 0.1%). Not satisfied
with being a mere power supply,
this unit will also provide a
constant-current source.

ELECTRONICS
IN MOTORING

The smart car is coming. It was only
a matter of time before it arrived. A
brain and nervous system are all
that today’s cars are missing.
Muscles, sinews, a digestive system
they're all present. But
automobiles have been relatively
simple hydromechanical machines,
without the intelligence that
powerful electronic systems could
pr(()lvide. That simple era is about to
end.

OSGILLOSG

In our recent reader survey, 25% of
you requested an oscilloscope offer
or project. Well, we did our best —
and it looks as if our best is pretty
good! A full-specification solid-state
scope for under £100!
Features include:
* 3 inch medium-persistence tube
* response: up to 5 MHz (—3dB) —
good enough for colour TV work
* adjustable +ve, —ve or external
sync
* external x-input
* y-sensitivity down to 100 mV /div
* timebase: 100 ms/div to 1 us/div in
5 steps
* dimensions: 15¢m x 20 cm x 28 cm
* weight: 3.8 kg (8" 1bs)
More details next month!
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OPE OFFER

Features mentioned here are in
an advanced state of prepara-
tion but circumstances may
affect the final contents.
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MAINS
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I SINTEL SPECIAL OFFER VOUCHER |
e CONDITIONS
DELIVER £8 95 I Orders must bear a postmark dated Orders will be met while SPECIAL
Y L] before 31st July, 1978 inclusive. OFFER stocks last
3 INCL. V.AT. I Only written orders, either CW.0.or  Offer applies to UK only I
Stylish Desi POST PAID ¢ Access/Barclaycard, will be  Offer only open to ETI readers. I
tylis Jesign ) THREEFOR £26.00 | I accepted. After 31st July, prices will be as our
Large Bright LED display POST FREE SPECIAL OFFER prices are before  current Catalogue.
Choice of black or white case N | VATand P&P charges I
{ THIS MODEL ALL with red display on black background SPECIAL OFFER ONLY APPLIES TO ORDERS ENCLOSING THIS VOUCHER 1
SELLING Tilted front panel for easy viewing ! _27;"(— ;h— —— _2102_4;'“_ — =5
1 ; . ; x
ELSEWHERE Silent operation, all electronic. ) U.V. Erasable ROM 1K STATIC RAM
ngTSl}) Space age technology L.S.I. circuitry On SPECIAL OFFER 8 for
. [] Alarm and 9 minute snooze repeater
[ P.M. indicator «£7.95 now £9.50
Seconds Display T - = == =
E Size 105mm x 115mm x 50mm high A RANGE OF SINTEL INDUSTRIAL MODULE KITS
Full ranteed Latched Counter modules are now available from SINTEL, using both CMOS and TTL{Cs. These
[: ully gua a kits will give you a very compact unit at less than the cost of the components. bought separately
and will save you considerable design, purchasing, bullding and de-bugging time
Each kit has a set of red LED displays, two PCBs and the appropriaté number of TTL or CMOS

ICs. plus brackets, etc . resistors, capacitors, singte in-line plug and sockets and instructions.

; TR 6 DIGIT TTL
PY - e . A COUNTER
ll l-l L’ ON SPECIAL OFFER

Y . l SIX DIGIT TTL LATCHED COUNTERKIT . ... .. E2EEETNOW £22- 66

w UNIK TIME ‘_S_Ix DIGIT CMOS LATCHED COUNTER KIT £25 8B5S NOW £22.85
Usually 1000 for £4.00

Rowcos € Somte € SOCKETS 1000 £2.95
SPECIAL OFFER
THE SINTEL ALARM CLOCK g — l

” y! All mail to: Henry’s Radio WITH BLEEP ALARM AND
y My 5 404 Edgware Rd. London W2 TOUCH-SWITCH SNOOZE %
S40/Q '

PHONE (01)723 1008 40mm x 205mm x 140mm

The compiete kit will be sent to you by First Class Return Post. It includes an attractive. slim
white case with a deep red display filter and features automatic intensity control and 8 high
brightness display. Twelve or twenty-four hour format can be selected during construction. or 8
switch can easily be added between them. This clock has proved a popular and reliable kit

T Order as ACK LBSBTNOW £2 5 - 80
D I S c o R A N D This kit is also avarlable with Battery Backup which will maintain timekeeping during

disconnection from mains supply. and with Crystal Control 10 improve accuracy

U N IT S '?P\g.:(i:sac:zp‘i'e:"l’:ss mains plug. cable and battery oW £ 3 1 " 50
THE SINTEL CAR CLOCK KIT

- Four 0.5 red digits @ Neat white casa @ Crystat control @ Battery backup @
F Suitable for all 12v negative earth.cars @ Size h.40mm w.143mm d.85mm

Complete less battery 2 AN .
&+8-88 NOW £ 1 6 o 8 5

|
l Order as AUT-CK

4

{

P SINTEL’'S 50Hz CRYSTAL TIMEBASE KIT
\j Use to improve accuracy ol your digital clock @ As a 50Hz source in a clock

with barery backup @ Accurate to within a few seconds a month
® Size h Tdmm w.64mm d.49mm

‘eo 5 Order as XTK LS NOW £3_45 g

SIX JUMBO PECIAL OFF
DISPLAYS e

These units FOR ONLY £6 FR[]MM

are ideal for a

Disco, Group or home RCA CMOS AND

arty. The lamps are never
oF;f, each one is dimmed for LINEAR IC
a second and then back to full brightness. DATABUOK
500mm long, designed for 3 x 100W lamps (not gognm?:%a(izgg:izléﬁ ONLY
included), complete with 2 metreds olfI c?blﬁ'oiri‘cd(rjo% FND500/TIL322 x 6 £ 1 95
ressed, all elec -
g\iomn::;)guarantée, Fully suppres: cz-sevow £6.00 NO VAT
FAST SERVICE for SPECIAL OFFER ORDERS. Orders will ba despatched on the same day
£6_25 each + 75p Post or by 'Il:‘Ch_n Post {some heavy items by parcel post). Official {credit) orders accepted at our
TWO for £12.50 post free xirn:t‘fspg:?igosuz requested by post o phone will be sant by return giving full details of our

range including other not listed. with same day despatch for goods in stotk
Piease send for New Catalogue.

Send nowto SEND YOUR SPECIAL OFFER ORDER plus 8% VAT plus 35p post and packing
M. D. MARKETING charge to us at:
P.O. Box 4, Hinckley, Leics.

Reg. office: 22 Station Road. Hirckley

SINTEL E.T.I. OFFER
E PO BOX 75A, OXFORD
o Tel, 0865 49791

T e
50 ELECTRONICS TODAY INTERNATIONAL — JULY 1978




" DATA SHEET SPECIAL

NEWS

R

THE ELECTRONICS PRESS is full
of articles high-lighting the latest
advances in memory technology, and we
must plead guilty to this ourselves; it’s
quite fascinating. But we discovered
that a lot of hobbyists who are using
memories don’t have access to good
information on the devices available,
and are consequently running into

12102 STATIC RAM

The 2102 is, without doubt, the
commonest RAM in use today. It is a
static 1024-bit (1K x 1) memory and
is exceptionally easy to use, as many
hobbyists will testify.

PIN
CONFIGURATION
PIN NAMES
o o |
Ag A, ADDRESSINPUTS |
RAY READWRITE INPUT
3 CHIP ENABLE
Ogyy  DATADUTPUT
Ve POWER 1SVI B
READ CYCLE
e o -

[ A — [
Data o~
out
T
s vouts ALl
7 20vOLTS
3 08VOLTS
WRITE CYCLE
— ——— e ———
ADDRESS ]
wh -
CHIP =ton——=== =
ENABLE
tam —oe tp -
READ. e
WA TE
o o
k ow h

DATA DATA CAN > <
N CHANGE DATA STABLE
1

problems while trying to_get their
systems up and running.

Here we attempt to give some real
nitty-gritty down-to-earth useful
information on memories. The data
sheets are not complete by any means,
but we hope they contain the most
important information.

Bear in mind that distributors

deal (in the main) with commercial
organisations, and cannot possibly afford
to supply hobbyists with heaps of
expensive books, brochures and data
sheets. If you request information from
a manufacturer or distributor, please
make life easy for them by enclosing a
large stamped addressed envelope and
payment, if any is required.

A. C. Characteristics 1, =0°C w0

70°C, V. = 5V £5% unless otherwise specified

CHANGE

READ CYCLE
o 2102A-Z 2102aL-2] 2102A, 2102AL ]'2102A-4,2102AL-4
Limits (ns) Limits {ns) Limits {(ns)
Symbol Parameter Min. Max._lin, Max. | Min. Max
tgc | Read Cycle 250 350 | 450
ta [AecesTme | 20| %m0 450 |
tco | Chip Enable to Output Time 130 | 180 | 230
tOH1 .Previous Re;d Data Va]:i with—‘z o T ;0 T—40 |
Respect to Atldress |
tomz | PreviousReadDataValidwith | O | o o |
Respect to Chip Enable ) J | B | _J
WRITE CYCLE
twc | Write Cycle 250 350 [ 450 1] ¥
taw | Address to Write Setup Time | 20 [0 1 20 |
twp | Write Pulse Width 1180 BET _‘} 30 |
Ttwa | Write Recovery Time [o T o — To —
“tow | Data Setup Time |10 R ‘TioB__ -
ton | Data Hold Time e Lo o h
tow | Chip Enable to Write Setup | 180 250 30 |
_ |Time == ) L — = 1|

D. C. and Operatin

Ta = 0°C 10 70°C, V(; = BV $6% unless otherwise specified.

'

{

g Characteristics

1028, 21024 |
210241, 2102414 | 2102A-2, 2102412

Limits | Limits
Symbol Parameter Min. Typ.lV Mex. [Min.  Typ.(W Max.
I | tnput Load Current | 1 10 J_ 110
ILoH Qutput Leakage Current 1 5 ‘ 1 5
Lol Qutput Leakage Current 1 -10 ‘ -1 -10
lee Power Supply Current 33 Note 2 45 65
| | |

ViL lnp_ul Low Voitage ) ;0.57 08 1—0.5 0.8
Vin Input High Voltage 20 Vee | 2.0 Vee
VoL Qutput Low Voltage 0.4 04
Vo | Output High Valtage 24 24

Notes 1. Typical values are for T = 26°C and nominal supply voltage
2. Yhe maximum lcc value is 55mA for the 2102A and 2102A-4, and 33maA for
the 2102AL and 2102AL-4

~ POPULAR MEMORIES |
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The 2112 is a 256 x 4 bit TTL-
compatible static RAM which is very
popular in small systems where two
2112s will provide 256 bytes of
memory. Memory expansion in 256
byte increments is easy until you
reach 1 K, where 8 2102s could have
done the job slightly more easily. The
2112 is made by Intel, National
Semiconductor and many other
semiconductor manufacturers.

ABSOLUTE MAXIMUM RATINGS

Ambient Temperature Under Bias . . . . . -10°C 10 80°C
Storage Temperature .. ......... -65°C to +150°C
Voltage On Any Pin

With Respect to Ground ... ...... -0.5V to +7V
Power Dissipation .. .................. 1 Watt

PIN CONFIGURATION

‘LOGIC SYMBOL

[ Jvee — Ay

[Ja S ' o, b—

:W — ~; 1o, b —
—ia 110, b—

& ] 1

- — A, o b—

m[ A

| Jioy —a

) —a,

F] 110y we CE
1

PIN NAMES
[hoa; ~ Aooness TS
W wATCEwBLE

[ CHIP ENABLE INSUT |
170, /0, DATA INPUT/OUTPUT
Veg _ POWERIV) |

4

8

z
&

i

z

3

Slefe|e

noz

o3

1108

BLOCK DIAGRAM

ROW
SELECT

P

-0 GNC
MEMORY ARRAY

32 R
32 COLUMNS

D.C. AND OPERATING CHARACTERISTICS
Ta = 0°C to 70°C, Ve = 5V £5% unless otherwise specified.

(O = pinnumetns

———
Symbol Parameter Min. Typ.“I Max. Unit Test Conditions
(2 I Input Current 1 10 HA Vin = 010 5.25V
CAPACITANCE Tas 25°C, f = 1 MHz ILoH 1/0 Leakage Current 1 ~ 10 uA | Output Disabled, Vj/0=4.0V
ﬁ——————— lLoL 1/0 Leakage Current -1 -10 HA Output Disabled, V0=0.45V
Symbol Test Limits {pF) lccr | Power Supply  2112A, 2112A-4 35 | 85 | mA | Viy=5.25V,l;0=0mA
Typ.[V} Max. Current 2112A-2 45 65 Tp = 25°C
Cin Input Capacitance q a lee2 Power Supply  2112A, 2112A-4 60 mA | Vin=5.25V. lyo = OmA
(Al Input Pins) V)y =0V Current 2112A-2 70 Ta=0C
Cio 1/0 Capacitance Viig = OV 10 15 ViL tnput “‘Low’ Voltage -05 0.8 \
NOTES: Vi Input ““High’' Voltage 2.0 Vee A
1. Typical values are for Ta = 25°C and nominal supply voltage. VoL Output “Low” Voltage +0.45 v loL =20 mA
VoH Output "High”  2112A, 2112A-2| 2.4 v lon = -200uA
Volitage 2112A-4| 24 v lon = -1500A
READ CYCLE WAVEFORMS ¢
_______ e — ——
[—
ronatss A.C. CHARACTERISTICS FOR 2112A
READ CYCLE T, =0°Cto 70°C, Vcc = 5V +5% unless otherwise specified.
T r—r—
CHIP ENABLE Symbol Parameter l Min. | Typ!!)] Max. | Unit | Test Conditions
tRC Read Cycle | 350 ns t,, t¢ = 20ns
NPUTIOUTRUT ta Access Time 350 ns | input Levels = 0.8V or 2.0V
tco Chip Enable To Output Time 240 ns Timing Reference = 1.5V
tco Chip Enable To Output Disable Time | 0 200 ns Load = 1 TTL Gate
tOH Previous Read Data Valid After 40 ns -
Change of Address and G, = 100pF.
WRITE CYCLE WAVEFORMS
WRITE CYCLE #1
o et - — e
Aw,mD( )( WRITE CYCLE #1 T, = 0°C to 70°C, Ve = 5V 5%
| i —
T - :
ol s e—lo Symbol Parameter Min. | Typl!!| Max Unit | Test Conditions
CHIP ENABLE oo — twer Write Cycle 270 ns t,, t¢ = 20ns
. I tawi Address To Write Setup Time 20 ns Input Levels = 0.8V or 2.0V
ow1—| ! o
tow1 Write Setup Time . 250 ns Timing Reference = 1.5V
INPUT/OUTPUT ! DATAIN . . 9 :
I v STABLE twpt Write Pulse Width 250 ns Load = 1 TTL Gate
JEUIN G PRI tes Chip Enable Setup Time 0 ns and C, = 100pF
—-J——\ — . - L .
we N teHY Chip Enable Hold Time [¢] ns
ST B 'wn—“'-"wm——; twR1 Write Recovery Time 0 ns
toH1 Data Hold Time 0 ns
NOTE: 1, Typical values are for T = 25°C and nominal supply voltage ’ tows Chip Enable to Write Setup Time 250 ns
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2107 DYNAMIC RAM

WHEREAS STATIC RAMS basically
consist of flip-flops and will retain data
for as long as power is applied, with
dynamic RAMs, life wasn’t meant to
be easy. The basic storage element in a
dynamic RAM is a capacitor which is
subject to leakage and requires data to
be read from a cell, amplified and written
back again in order to avoid total decay
of the data.

Because the memory cell in a dynamic
RAM is one transistor and a cpacitor as
against the six transistors of the static
type, the density of dynamic RAM:s is
around four times higher. Thus, we now
have 16 K dynamics, and 64 K types are
rumoured to exist in research labs around
the world!

The innards of dynamic RAMs, like
statics, are organised into rows and
columns, 64 rows x 64 columns fora4 K
RAM, to be precise. All the cells in a
single row are refreshed at the same
time, and so to fully refresh a 4 K RAM,
one need only cycle through all
combinations of the low-order six
address bits within 2 ms.

The first problem with these chips
is that they are not fully TTL-compatible
as is the 2102, for example. The chip
enable input of the 2107B requires a
high-level signal of at least 11 V to
operate, but this can easily be got from
a special driver chip, the Intel 3245,
which also provides some selection logic.

Given a 3245 and a handful of
external logic, it looks as though the
2107B would be a good choice for
hobbyists using the Z-80. The 2107
does not require address strobing, and
consequently could run directly off the
data bus, with the Z-80 supplying the
refresh logic (the Z-80 has an internal
refresh counter which is output while
the processor decodes instructions).

If you are designing your own
memory system, and your processor is
not a Z-80, you will have to decide
on one of three refresh schemes:
Asynchronous, which insists on refresh
occurring, even if this interrupts the
processor; Synchronous, which runs ‘in
phase’ with the processor, supplying
refresh at times when the processor is
not accessing memory; and Semi-
synchronous, which is a combination of
these schemes. Your decision will be
dependent upon the circuit complexity,
processor speed and overhead, and a
number of other considerations.

PIN CONFIGURATION
21078

LOGIC SYMBOL
21078

N EEERENEEN

PIN NAMES

A;A;, ADBRESSINPUTS | vy,  POWER I-5V) 4

CE CHIPENABLE | v " POWER (+6V]

=] CHIP SELECT | Voo _ rowmmgvn%

O DATA INPUT j v __ GROUND

E DATA OUTPUT _WRITE ENABLE |
NOT CONNECTED |

°a«mm.-~,a,

Read and Refresh Cycle "

B8LOCK DIAGRAM

Ve - Yoo

-0 v
| HuwoORCOOE 6 MEMORY -
a0 BUFFEM " (LY s

AEGISTER handi 1}

64468

I i

TomING
CONTROL
GENERATOR

l i

COLUMN DECODE

prrrey
1
+

coLumMN
AMPLIFIERS

O ™ |
we - o

a0
s o= BUFFER AEGISTER

I BRI

%o o A

oo -
Vi —|
AR ADDRESS STABLE ADORESS CAN CHANGE ADORESS STABLE
v . 7
H
S PRV [y R, j— t
tac O} on
Mnc
ce
Viee v
R
i .
s
WE W WE Can
WE can CHANGE
CHANGE |
vll | N ‘ =
I e —= ~ o fwe
Vou ---ﬁ _________ :
HIGH |
Gou1 *mv:IuGA.l‘vct“i V“‘# 1. [~ mpeDANCE ~
.
Vo oo coos } T
o - - - i — e i
D.C. and Operating Characteristics
T = 0°C 10 70°C, Vg = +12V £6%, Voo = +8V 10%, Vgg!') = —5V 8%, Vg = OV, unless otherwise noted.
I P St Unit | Conditions
Symbol arameter Mo, Typ.12) Max. ni n
ViL Input Low Voltage -1.0 0.6 v ty=200s, Vi c--10V
Vin Input High Voltage 24 Vee+! ' 1= 20ns
Vie CE Input Low Voltage -10 +1.0 \ _
Vike CE Input High Voltage Vpp-! Vop*i v
Voo Output Low Voltage 0.0 0.45 v loL = 2.0mA
Vow Output High Voltage 24 Vee v on = -2.0mA

Absolute Maximum Ratings*
T:mperature Unaer Bias

S-orage Temperature

All input or Output Voltages with Respect to the most Negative Supply Voltage, Vgg

Supply Voltages Vpp. Ve, and Vgg with Respect to Vgg

Power Dissipation

The second problem you will face
in using dynamic RAMs is getting your
memory system to work, It is a good
idea to have some static RAM in the
system so that the processor can be
checked out without having to worty

ELECTRONICS TODAY INTERNATIONAL — JULY 1978

0°C 10 70°C
~65°C to +150vC
+25V 10 -0 3V
+20V 0 -0 3V
125w

too much about the memory. Once this
is done, attention.can be turned to the
dynamic memories. In general, dynamic
memory is a good choice for expanding
your memory size, but not for starting
a system.
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5204 ERASABLE PROM
e R € e T e St e e . T A T . e R o T 9 12 ey

[
v

The MM5204 is a 4096-bit static Read
Only Memory which is electrically

programmable and uses silicon gate
technology to achieve bipolar com-
patibility. The device is a non-volatile
memory organised as 512 words by 8

absolute maximum ratings

All Input or Output Voltages with

Respect to Vgg Except During Programming +0.3V to —20V’ .
Power Dissipation 750 mwW bits per word. Programming of the
Operating Temperature Range memory is accomplished by storing a
0°C to +70°C charge in a cell location by applying
a —50 V pulse. A logic input, “‘Power
Saver,” is provided which gives a 5:1
decrease in power when the memory is
not being accessed.
ADORESS ) T ADDRESS STASLE % Ems'ng
- tace——=1 tow [=— . . .
Y\, — The MM5204Q (The Q suffix indicates
T N~ the chip has a quartz window and is UV
o - piisn SRR erasable. The other 5204s are not

o seueet 515 ;[ erasable.) may be erased by exposure
tooc

, o — . - .to short-wave ultraviolet light of 254
NN, NN oATA BT 23 nm wavelength. The recommended

" dosage of ultraviolet light exposure is
6 W sec/cm2, but there is no absolute
rule for erasing time or distance from
the source. When erasing a worst case
FIGURE 1. Read Operation time required should be found and any
chips then erased for three times this
period.

Note All pmes mewsured with sespect 1o 1 5V level weth 1o and t; _ 20 ns

block and connection diagrams

Voor
Voo
y . " T M—." § ‘—“ Y

3 k3
Vowr ﬂ A|;.| Q-E—vw
? © 7 i} we-ut -—
Voo ‘J- - ) o [ s =1 n(c:nu a i 12 -
y ’ hy—p] PUFFERS s2sl - Vn

- FRLEN - —rmosnan

- 1

—]

ADDRESS
AND DATA

POWER SAVER —— —af ¥ DECODER k=— .:",'F'f,' [,
INPUTS STABLE T VELIY
.
conTnoL K
. tou CIRCHITS U
\ J! a1 OUTPUT BUFFERS

- FTTETTT

FIGURE 2. Write Operation [ A Y

PROGAAM

~electrical characteristics T, within operating temperaturé range, V(= OV, Vgp = PROGRAM = Vgg,
MM4204: Vgg = 5.0V £10%, Vpp = —12V +10%, MM5204: Vgg = 5.0V 5%, Vpp =—12V 5%, unless otherwise noted.

PARAMETER _CONDITIONS ) MIN MAX . ‘U?iITS
. V.  Input Low Volitage - Vgg—14 Vgg—4.2

Vin  Input High Voltage Vss-1.5 - Vgs+0.3
[ Input Current Vin =0V h 10 A
Vou Output Low Voltage lo, = 1.6 mA ' Vi 04
Von Output High Voltage low =0.8mA ) 24- Vss \
tto  Output Leakage Current Vour =0V, CS =V, 1.0 MA

" Access Time MMS5204 T, =0°C, TS = V,,,, Power Saver = V;_ 0.75 1.0 us
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Vo] LR programming electrical characteristics
'DIERSAV(R—i' FLVN . b
PARAMETER CONDITIONS MIN | MAX UNITS
TP sFLECT - e,
PROcRAM S L2 ., Lo Data Input Load Current Vin = 18V -10 mA
Nootd 20, laio - Address Inpyt Load Current Vin = 50V =10 mA
4 i;',.. ILe Program Load Current Vin = -50V -10 mA
41-7—1 rl., I se Vgg Load Current 50 mA
hat] 47, lLoo Voo Load Current Vpo = PROGRAM = —50V ~200 mA
PP i AN ‘ Ve Address Data and Power Saver -2.0 0.3 A
Al L‘En,, Input High Voltage
UL }14. Viee Address Input Low Voltage 50 -n \"
va i [, Data Input Low Voltage -18 n v
P . Voup  Vpp.and Program High Voitage =2.0 0.5 \
rogramming.

g g Voup  Vpo and Program Low Voltage -50 —48 \
The MM5204 is normally supplied in Varr  Vag Low Voltage 0 04 v
the unprogrammed state. All 4096-bits o i 126 v
at logic ““0’" state. In the program mode | Vewr ~ Ves High Voitage 4 :
the device effectively becomes a RAM Voo Pulse Duty Cycle 25 %
with the 512 word locations selected by tow Program Pulse Width 0.5 5.0 ms
address inputs AO:A8. Data'lnp.uts are o Data and Address Set-Up Time 0 s
BO-B7 and the write operation is con- _ ;
trolled by pulsing the program iﬁpﬁf ton Data and Address Hold Time 0 Hs
to —50 V. Since the EROM is initially tss Pulsed Vo Set-Up Time 40 100 Hs
supplied with all “0s”"a V _ onany tsw  Pulsed Vg Hold Time 1.0 Hs
of the data input {ines will leave the )

PG - 1 tes Pulsed Vgg Set-Up Time 1.0 Hs
stored ““Os t_mdlsturbed anq a VL : botsed Ve Holg T o .
on any date input BO-B7 will write a s IV sECA s s kiotd)lime g g
logic ““1" into that location. The pro- tess ~ Power Saver Set-Up Time 1.0 us
gram cycle should be repeated until tes  Power Saver Hold Time 1.0 us
the data reads true, then over pro-
grammed five times that number of tr. t; * Vpp, Program, Address and Data 1.0 Hs

. Rise and Fall Ti

cycles (denoted X + 5X programming) 's¢ and Fall Time

WERE OUT TO FINISH
YOU OFFl it

GOOD AND PROPER!

. or at least your projects. If there is one thing which is
impossible to do at home is lettering front panels to pro-
fessional standards. At least until now. If you cast your
eyes right a while you’ll see our new panel transfers sheet,
which has been carefully designed to allow you to do ex-
actly that,

The transfers are easily rubbed down,
and the two sheet set contains a mass of

lettering and —uniquely —control scales for SCM £1 75 (im:kules VAT
both i . 5
oth rotary and slider puts  and post ge] ) the Wo-

Each sheet measures 180mm X 240mm | Sheet setto:
and comes packed flat in a stiff cardboard
envelope for protection. There should be | T M
enough for dozens of projects here - and the
longer you wait the worse they’ll look! 25-27

: London_\'liﬂ.:.!,&l"
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NOW — AN X-Y PLOTTER ASSEMBLY THAT EVERYBODY
CAN AFFORD

Due to a large purchase we have an assembly consisting of frame with X & Y assemblies (no pen — but provision
provided), pulleys and cords, and YES two high quality STEPPING MOTORS. These alone are worth the
asking price for the entire assembly. Two basic sizes are available, with various stepping motor options. All

motors 200 steps per rev; 20 oz inch torque.

120V Stepping Motor
1000-0-1000 ohm.
These can be changed with care to

120V Stepping Motor
750-0-750 ohm will step at 50V.

12 or 24V. Data supplied.

£26.50 ea.
£39.50 ea.

Bed Size
Bed Size

6x4%2"
12x9°

Bed Size
Bed Size

6x4%2"
12x9

Bed Size
Bed Size

£33.50 ea.
£46.50 ea.

These are supplied for 12/24V
operation, but will effectively step
at reduced torque down to 5V.

6x4%
12x9

STEPPING MOTORS
ONLY

120V Stepping Motor
1000-0-1000 ohm

Can be changed with care to
12/24/48V. Data supplied

£8 each P&P £1

Supplied for 12/24V Opera-
tion.

£51 ea. €13 each P&P £1

£64 ea.
Just think about the uses!

DON’'T MISS
THE TELEFUNKEN D14-131
REPLACEMENT TUBES FOR
SOLARTRON (SCHLUMBERGER)
CD1740
COSSOR CDU 150
S.E. LABS SM112
and the GEC/MOV 1474 TUBE

These tubes were fitted in one of the above oscilloscopes. but were
removed on the authority of the British Ministry because they were not
of British manufacture. They are warranted by us as being of as new
condition.

PRICE £55 EA. P&P £2.75

NOW—INCREASE AREA GIVEN TO

PICK-A-PACK AT 50p per Ib

LARGER VOLUME OF NEW COMPONENTS YOU CAN'T AFFORD TO MISS

PHOTOMULTIPLIER Type 931A £4 ea. P&P
75p. Other types available

*POTENTIOMETERS — All 5p ea P&P extra.
Metal bodies AB Linear. PCB Mount, brand new

EX-MINISTRY
MARCONI 0-6 WATTS
Multi Range. Multi Impedance

POWER METERS. £25 each

MARCONI VALVE
VOLTMETER
TF4288B
NOW £12.50 ea.

250K ganged. 100K ganged concentric shafts

*BEEHIVE TRIMMERS 3 30pt, Brand New 10
otf40p. P&P 15p 100 off £3.50. P&P 75p 500 off
£15. P&P €1.25, 1,000 oft £25. P&P £1.50

LARGE RANGE OF ELECTROSTATIC VOLT-
METERS. From 0-300V 2" £3, to 20KV Max.
General guide 5KV 3%’ £5. Thereafter £1 par KV,

ALSO BRAND NEW TUBES FOR THE FOLLOWING
OSCILLOSCOPES

TELEQUIPMENT

S52 at £10 ea; D53A at £20 ea;
D51 at £15 ea; D52 at £15 ea;
S42 at £10 ea; S31at €10 ea;

BRADLEY 200 at £85 ea.
ADVANCE OS 3000 at £85 ea

P&P all types £2.75 ea

P&P 75p

DON'T FORGET YOUR MANUALS. S.A.E. with
‘requirements

Many EHT Transformers and EHT Capacitors
available

EX-DYNAMCO Oscilloscopes INVERTORS
30V Input 6KV Output. Size 2" x4 V2" x 12",
Compiete with circuit £10 ea P&P £1

MARCONI R.F. POWER

Type TF 1152A/1 (CT419) 2 ranges 10 watts}

AND MULLARD & BRIMAR 0SCILLOSCOPE TUBES
BRAND NEW—BOXED—ALL RECTANGULAR
D13-46GM P7 £35 ea. GEC type 1496B £75 ea.

D13-51GH Green £65 ea. Carriage all types £2.75
D10-210GH /32 €40 ea.

fsd and 25 watts fsd. 50 ohms £65 each

TELEPHONES. Post Office style 745 ‘Black or
two-tone £6.50 ea. Modern style 706. Black or
two-tone grey £4.50 ea. P&P £1 each. Old black
style £1.50 ea P&P £1

HANDSETS only 706 style £1.75 ea. Older style
£1. P&P 75p

TRANSISTORS /DIODES /
RECTIFIERS, ETC.

Guaranteed all full spec devices. Manutacturers Markings.

At 5p each

BC147: 2N3707,BC172B: BC261; BC251B; BC348B; BC171A/B:
BC413: D10; BC1B2; BC212; BAX13; 1N937. BA102BE; BZXB3;
TIS61; 285040

At 10p each BFXBS5; 1N4733A; SN7451N; BYX10-1; 5KV0.36A;
TIP30 — 20p ea. TIP34A — 50p ea. BD53B — 40p ea. Heavy Du(y
Bridge Rectifier — 20p ea CA3123E — €1 ea

BDY55 — £1ea TIP31B —.12p ea. 2N3055 — 40p ea.

2N5B79 with 2N5BB1 Motorola 150W Comp, pair £2 ea.

BD535: BD53B Comp pair — 75p pr

BYZ10 10p ea. TBAS60CQ £2 ea 1N4436T-TO3 Ftat mount 10A
200pivEtea

#Linear Amp 709 — 25p ea

High Speed Voltage Comparator 710 — 15p ea

P&P Extra on all items

Finned heat sink — single TO3 — size 4%in x 3in x 1%in 50p ea. P&P
75p

Texas Bridge Rectitier 5SB05-50V 5A. 60p ea. P&P 20p

TELEPHONE EXCHANGES. E.g.
automatic (exchange only) from £95
MODERN FANS. 4% x 4% x 1% 110 volts.
Superbly quiet, 6 blades £4.50 ea P&P 75p
PAPST Fan 240V available at £7.50 ca. P&P 75p
TUBES. All Brand New Boxed,

Electrostatic deflection

Type GEC 924F 3% dia {Replacement for
Telequipment D33 and Solartron 1016 scopes)
£25 ea. P&P £1.50

15 way

BURROUGHS 9 digit PANAPLEX numeric display.
7 segment 0.25" digits with red bezel. £2.50 ea.
P&P 30p.

MINIATURE NIXIE TUBE type ITT 5870ST. Digit
size 0.5, Wire ended. 50p each P&P 20p.
CALCULATOR CHIP. GENERAL INSTRU-
MENTS type GIMT4 £1.60 ea. P&P 20p
TRANSFORMERS 115V AC input. Secondary
30V and 2.6V 10VA. 50p ea. P&P 50p
HONEYWELL SWITCH ASSEMBLY. Size 1% x
% x 17" deep. Blue plastic front. Push fit. Can be
stacked side by side. 2 pole c/o. Black push/pull
centre operation. Very smart. Could be P.C. Board
mounted. 15p ea. P&P 1+0p

21 WAY SELECTOR SWITCH. Single pole with
reset coil 240V AC coils. Additional switch contacts
for auto reset etc. £3 each. P&P 75p

SNAIL BLOWER 110V AC 500 MA. Brand new by
Airflow Developments. Quiet and very good looking.
£3.50 ea. P&P £1

POTTER & BRUMFIELD 18-48V DC Relay. 3 pole
c/o0. Heavy Duty. 50p ea. P&P 25p

MINIATURE KEYBOARD. Push contacts. Marked
0-9 and A-F and 3 user definable keys. £1.75 ea.
P&P 35p

MULLARD CORE LA4245 at 15p ea. P&P 10p.
CLARE REED RELAYS 24V DC Coil. Single pole
mz)ake Size 1% x 7/16 ¢ 7/16"" at 25p ea. P&P
10p

Type GEC 924E 3% dia. {Replacement for
Solartron 1015 scope) £17.50 ea. P&P £1.50
*1000f Feed thru Capacitors 10 for 30p. P&P 15p
HIVAC Miniature NEONS

App 60V Brand New 10 off 20p. P&P extra
GRATICULES 12 x 14cm high-quality plastic 15p

ITT-CREED
Punches and Prints on %
paper. Complete with Power
Supply Solid State. Size
15x11%x22" deep £18 each

TRIPODS WITH PAN
AND TILT HEAD
will take 56Ib load £22.50 ea.

ea. P&P 10p

MARCONI TF1041B Valve Voltmeter £25 ea
MARCONI TF338B Attenuator 600 ohms £12 ea
PHILIPS Cassettes Model 2200. Play only £9 ea
P&P £1.50

POWERFUL MINIATURE GERMAN 12V
REVERSIBLE MOTOR
No load current 70MA, excessive load 400MA.

+*POT PACK. All Brand New Modern Single and Ganged. Our choice,
7 for 25p. P&P 4Bp.

Ex-Ministry OSCILLOSCOPE. CT436. Double beam. DC 6MHZ
£120 each

SOLARTRON CD 1212 SB 40 meg £100. DB 24 meg twice £135.
Many other types availabe

MARCONI SIGNAL GENERATORS. Freq. range 10-470MHZ
Type TFBO1B3/S £160 each

MARCONI! TF142F DISTORTION FACTOR METER giving
percentage distortion on a directly calibrated dial and includes any
spurious components up to 30kHZ £29.50 each

MARCONI| PORTABLE FREQUENCY METER TF 1026/11 100
to 160MHZ. Very fine condition £25

TF1026/4M 2.4 GHZ £35 each

Size1%x13/16" dia. Shaft 5/ 16 x approx 1/ 16’
dia. 50p each. P&P 40p.

" HIGH NOISE IMMUNITY
LOGIC

JDual in Line 16 pin ceramic packages.

(Texas series 15300), 12V Power rail. Normal polarityj
Type 326 dual 2 input dua! 3 input Nand Gate

Type 332 dual 2 input and with 4 invertors

Type 370 Quad Flip Flop.

Mixed package — our selection. Ali Brand New

10 for 50p

P&P 25p

2" MAG TAPE

Approx. 2,000 ft. NOW 25p each. P&P €1. Or 5 for £1 carr. £2.75.

FOR THE VDU BUILDER tube M2B-13GH23 x 17cm at £12 ea
Base connections supplied. .
Heads for PERDEC 6000/7000 — enquiries

PLESSEY VDU. No keyboard — weird electronics. £60 ea.

Now Available Ex-Stock TELETYPE ASR33 from £450 ea.
Also available KSR33 from £275 ea.
0Odd 33RO not cased — can be demonstrated £160 ea.

Limited quantity of 35RO — 20ma loop — can be changed to ASC11
code (3 hours simple work and €10 parts) OUR PRICE EXCLUDING
PARTS' REQUIRED £70 ea.

Ex-Ministry TALLY Punches B level 110 char per sec. £50 each.
AMPEX TM7 — Nice condition, £225.

Minimum Mail Order £2. Excess postage refunded. Unless stated — please add £2.75 carriage to all units
VALUE ADDED TAX not included in prices — Goods marked with x 122 % VAT, otherwise 8%
Official Orders Welcomed. Gov./Educational Depts., Authorities, etc., otherwise Cash with Order.
Open 9a.m. to 5.30 p.m. Monday to Saturday

FEY CHILTMEAD

7/9 ARTHUR ROAD, READING, BERKS {near Technical College, King's Road) Tel: Reading
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— BEGINNERS

Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddihough £2.55
Electronic Measurement Simplified ¢. Hallmark £2.20
Electronics Self Taught ashe £4.40

Beginners Guide to Integrated Circuits sinclair £3.15
Principles of Transistor Circuits s. Amos £4.75
Understanding Electronic Circuits sinclair £4,10
Understanding Electronic Components sinciair £4.10
Beginners Guide to Radio king £3.15

Beginners Guide to Audio sinciair £3.10

Beginners Guide to Audio L. R. Sinclair £3.20

— COOKBOOKS

TV Typewriters Cookbook £7.40
CMOS Cookbook £8.00

TTL Cookbook £7.55

Active Filters £11.00

IC Timer Cookbook £7.50

IC Op-Amp Cookbook £9.40

— APPLICATIONS

Advanced Applications for Pocket Calculators J! Giibert £4.20

Build Your Own Working Robot D. Heiseman £3.35

Electronics and Photography R Brown £2.30

Fire and Theft Security Systems B. weis £2.00

How To Build Proximity Detectors and Metal Locators J. Shields £3.35,
How To Build Electronics Kits Capel £2.10

Linear Integrated Circuit Applications G. Clayton £5.00

Function Circuits Design & Applications Burr Brown £15.95

110 Electronic Alarm Projécts R. M. Marston £3 .45

110 Semiconductor Projects for the Home Constructor R. M. Marston £2.95
110 Integrated Circuit Projects for the Home Constructor R. M. Marston £3.25
110 Thyristor Projects Using SCRs R. M. Marston £2.95

Handbook of IC Circuit Projects ashe £2.30 v
Practical Electronic Project Building Ainslie and Colwenl £2.45

=— TV AND HI-FI

Audio Handbook 6. king £6.50

Cassette Tape Recorders J. Earl £5.25

Solid State Colour TV Circuits G.R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosures Cohen £8.20
How To Build Speaker Enclosures Badmaett £3.10
Master Hi-Fi Installation xing £2.80

—LOGIC
Logic Design Projects Using Standard 1Cs J. Wakerly £5.10

Practical Digital Design Using ICs J. Greenfield £12.50

Designing With TTL Intergrated Circuits Texas Instruments £9.05

How To Use IC Circuit Logic Elements . Streater £3.65

110 COSMOS Digital IC Projects for the Home Constructor R. M. Marston £3.20
Understanding CMOS Integrated Circuits R. Melen £3.90

Digital Electronic Circuits and Systems R. M. Morris £3.50

MOS DIGITAL ICs G. Fiynn £4.60

= COMPUTING

Microprocessors and Microcomputers B. Sowick £18.00

Microprocessor/ Microprogramming Handbook B. ward £4.10
Microprocessors D.C. McGlynn £8.40

Introduction'to Microprocessors Aspinall £5.90

Modern Guide to Digital Logic (Processors, Memories and Interfaces) £4.30

— OP-AMPS

Applications of Operationai Amplifiers Graeme (Burr Brown) £8.30

Designing With Operational Amplifiers Burr Brown £13.75

Experiments With Operational Amplifiers Clayton £3.40

110 Operational Amplifier Projects for the Home Constructor R.M. Marston £2.95
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
Op-Amp Circuit Design & Applications I Carr £4.00

ETI BOOK SERVICE —

— TEST INSTRUMENTS —

Build It Book of Minature Test Instruments R. Haviland £3.55
The Oscilloscope In Use Sinclair £3.10

Test Instruments for Electronics M. Clifford £2.40 [
Working With the Oscilloscope A.Saundprs £1.95

Servicing With the Oscilloscope G. King £5.60

Radio Television and Audio Test Instruments King £5.90

— SERVICING

Electronic Fault Diagnosis Sinclar £3.20

Rapid Servicing of Transistor Equipment G. King £2.95

Tape Recorder servicing Manual Gardner Vo 1: 1968-70 £8.50
Vol 2: 1971-74 £8.50

FM Radio Servicing Handbook king £4.80
Basic Electronic Test Procedures 1. M. Goulieb £2.45

— COMMUNICATIONS —

Communication Systems Intro To Signals & Noise B.Carison £7.50
Digital Signal Processing Theory & Applications L. R. Rabner £23.80
Electronic Communication Systems G. Kennedy £8.50

Frequency Synthesis. Theory & Design Mannassewitsch £20.40
Principles of Communication Systems H. Taub £8.10

— THEORY

Introduction to Digital Filtering Bogner £9.40

Transistor Circuit Design Texas Instruments £9.35

Essential Formulae for Electrical and Electronic Engineers N. M. Morris £1.65
Modern Electronic Maths Clitfors £6,70 f

Semiconductor Circuit Elements T. D. Towers £6.40

Foundations of Wireless Electronics M. G. scroggie £4.45

«Colour Television Theory Hudson £6.20

— REFERENCE

Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner £27.70
Solid State Circuit Guide Book B. ward £2.25

Electronic Components M. A. Colwell £2.45

Electronic Diagrams M. A. Colwell £2.45

Indexed Guide to Modern Eleétronic Circuits Goodman £2.30
International Transistor Selector T.D. Towers £5.25
International FET Selector T D. Towers £4.35

Popular Valve/Transistor Substitution Guide £2.25

Radio Valve and Semiconductor Data A M.Bel £2.60

Master Transistor/Integrated Circuit Substitution Handbook £5.60
‘World Radio TV Handbook 1978 (Station Directory) £8.00
Radio, TV and Audio Technical Reference amos £24.85

TV Technicians Bench Manual (New Ed.) Wilding £5.10

— MISCELLANEOUS —/——

Integrated Electronics s Miman £7.70

Microelectronics Halimark £3.90

Practical Solid State DC Supplies T D. Towers £6.20

Practical Triac/SCR Projects for the Experimenter R.Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.45

Fallen behind recent advances?

Just starting out?

Need a decent reference book?
_ETI Book Service provides an easy

way of getting your hands

on the right title.

How to order: Make cheques etc payable to ETI Book Service. Payment in stérling only please. Orders should be
sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P.
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Greenbank Electronics

‘VEROBOARD'
Gt prices To - Note Industrial Users 0.1"" Pitch with copper strips
, = No 9% discount available on these prices, instead use franchised 22" x 1" (pack ol five) 52p
distribut prices, list { on request. 22" x 3%
[

I x5
2% x 17
33

g

1%
17p

1
€©
18p
0.1 Ptain board {no strips)
3% x 2% 28,
3% x5
3% x17.9"
Terminal pins
V-Q DIP board
OIP breadboard
Spot face cutter
Pin insertion tool

SOLDERCON PINS
100

FRF ¥ ERBEBIBIRTFINS

LINES FROM OUR VAST STOCK Please add post 35p per order

* THESE ARE ALL SPECIAL OFFERS BELOW MANUFACTURERS' PRICES. ALL NEW STOCK. FULLY
GUARANTEED. EXPORTENO(I‘INIEQ INVITED ON ALL ITEMS.

TANK BATTLE TV GAME. Basic Kit-as specified, May edifion of.
ET| £27.50. Complete Kit including power unit and case.
Nothing else o buy, £37.90 incl. VAT. Post paid. Sole appointed
London stockists of Teleplay TV Games. )

STUNT RIDER GAME, £28.50 incl. VAT. Complete kitincluding
power supply and case. No extras.

Six button selector switch with builtin 100K pots. Self canceiling buttons. Ideal for use'with varicdp
tuned FM sets and TVs 120x64x55mm £2. 10 for £15.

BOWMAR $ digit caiculstor display with P.C. connector 0.2* digits, common cathode with red bezel
£1.25. 10 for €10. 100 for £90, ’

TEXAS 19 gold pisted snap key contacts on gold piated P.C. Board — ali kinds of useful applications. Size
70x80x2mm high. 85p. 10 for £5. 100 for £40.

osp\hou change-over reed relay with 12V cod. Approx. 20mA operating current. 59x17x13mm 75p.
10'for £6. 100 for £50. 1.000 for £400.

Small mains transformers with 240V pri. 12V@ 100mA 60x40x4 2mm 96p. 10 for £7.50. 100 for
£85. Valve type 40. 1 Output TX 51x15x42mm 75p. 10 for £8. Output TX EL84 80x53x34mm 95p.
10 for £8.

335

5062
4083
4054
405
405
“s7
4058
4060
4061
49821
4083
4084
4065
4066
4067 5
£ 4088 1000 Clocking oscillator PYE DYNAMICS thick film 1MHz 5V suppty 19x25x6mm 85p. 10 for £7.
089 DIL SOCKETS FAIRCHILD FND 10 0.15" 7 segrent display. Common Cathode 50p. 10 for. £4.50. 100 for £30.
3;‘]1 8/14/16 pin 10p/12p/13p 6 + 6 WATT STEREO 24/28v 8 ohm_Input 50/60 M /V into 500K. Tone Controls on P/C £4.95. Size
o TIMERTCS 15.5x14x4.5 ¢/m WITH CIRCUIT
wn NE 555/556 36p/70p TA/RF LONG-MEDIUM & F/M TUNER WiTH MC1310 DECODER % 5-8UTTON SELECTOR
¢ 075 SEANF SWITCHES % INPUT SELECTORS FOR GRAM AND TAPE « Supplied comptete with FRONT-END TUMER
et CA 3130 (COS/MOS)  84p AND FERRITE AERIAL ® SIMPLE INTERCONNECTIONS # Size 19x13cm
wp an ¢ 3140 (81 MOS) 9 THIS QUALITY AMPLIFIER £10.85 WITH CIRCUIT
oy 741 Miniip zz: POWER UNIT KIT FOR ABOVE MODELS 25/28 VOLTS £2.95.
Np 4081 100 ot 741s £17.60 Buift § watt power amplifier Gould-Advance. 4-8 ohms output, up 10 24V supply. 500mV into 2K
23 4 LED DISPLAYS input: Complete wnp instructiéns, 11 .516:3£m £3.00. 10 for £22.50. Power supply kit'£2.20.
S: ﬁ END 5007507 Jumbo 01" HONEYWELL Proximity Detsctor integral Amplifier 8V DC £2.50 ea. 10 for. £22.
e 408 ;;egmen; o sl £1.30 SMITHS INDUSTRIES AUDIBLE TRANSISTORISED WARNING DEVICE 612 volis. Size 30mm x
0 00 ze:f . © :‘- ¥ 10mm. Polarised. 50p ea. 10 for £4. 100 for £35.
g_: ﬁ s:“ TV T e 2 - SUPPLY PANEL containing 6 high quality 0.1pF 10% 1. KV. poly capacitors. 102x19x75mm. 10 for
Y . Class £2.50.
£.08 4% devices, Pul h_JIIy guaranteed ALMA on reed ewitches, push 10 make. High reliability. 18x27x18mm 38p. 25 for £7. 100
£245 49 by us for ‘even’ segment brili- rustibuty = P 71
e K ance, stc. mr?’y it o for £25. 1000 for £228.
[ £257 exchange if not satisfied. BURROUGHS 9 digit Panapiex Calculstor display. 7 segment. 0.15" digits, neon type. with red bezel
ap 259 DL-704 0.3in cc socket and instructions £3.50. 10 for £30. 100 for £250.
4 574 gt-;mf 0,3in ca P 1.C. Audio Power by TOSHIBA 35 WATT module. 8 ohms o/p 200mV into 47K for full output. G.3%
n?a u: DL-7§§E g:g ?,'-',1 cc ggg distortion (max) 60V power supply required. £8.50. 10 for £75.
i . inca £2. F
£1.30 4 DL-750E 0.6in cc £1.80 10.7MHz crywtal fitters. Size 35x25x20mm. 25KHz band width for NBFM £7. 10 for £60.
= «p | DL747E06in.ea.  £1.80 JEXAS 4+5 Digit C. Cathode Display with 16 pin DIL Base. 0.2" digits
Sip L] LIQUID CRYSTAL Parr £1.50. 10 palrs £12.50. 100 pairs £100.
= 208 SPLAY 21" 40 ohm speaker 250 M. Watt — ideal for that small space. 76p., 10 for £6. 100 for £50.
4 x 0.5in digital 40 pin DIL 3 DIGIT 7 SEGMENT DISPLAYS. C cathode pack of 2 with data (segments are missing) 60p pack.
; ‘gg ECOER TS £9.00 TBA 120A 75p. 10 for £7. 100 for £56. TBA 120S. 76p. 10 for £7. 100 for £55.
%p o AY-5.1224A £3.50 SOLDER at half price. 5 packs 6f 2 metres. 18 gauge Servicol £1.20. 20 packs £10.
2 028 MK 50253 £5.50 AVO meter movements for a military version of the Avo 8. Precision 37.5 micro Amp (50p A with integral
n?; :; MK 50362/50366 £6.95 shunt) « t. Electroni circult available:on requési. £8.50.
b' - MC 14'949 {LCOD) ; £11.58 28 pin calendar/ clock chip type MK501 788 common cathode LED display (with circuit). £4.49.
s 4 S{X DECADE COUNTER
M
2 4 L20302/647 £8.78 JOYSTICK CONTROLS. Tideal, for TV Games, model control), R
020 [ 4] sturdily constructed compact controls giving full 360 movement A
t?-!": and control. Each unit fitted 4-off 100K linear controls. Pair £65.00. ‘L
= 1
I - INDUSTRIAL RELAYS - ;¥
Hp TIMEBOX. Digital Clock By I.M.O.-OMRON = . TRANSISTOR
£1.97 Case, 56 x 131 x 71.5 mm Avless than Distributor prices Prices  Prices € p L AT LOGu._
., Ev::c red ’acrzlic win?ow. SolR3RAVIDG es. 10 00% ] C A ooy
E:: oice O ase .colour, 2-Pole Open £1.10 £9.00 £85.00 AND EQUIPME
@p white, red. orange. ‘blue. 60.13 48V AC SEND STAMPED
op £2.06. Qctal Plug in type enciosed £1.20 £10.00 £90.00 (12%2p U.K.)
£1.31 60.02 12V AC’ ADDRESSED ENVELOPE
2.Pole C. Over Octat (min 9%" x 6%"")
Enclosed type , 850 £7.50 £65.00, FOR YOUR COPY NOW,
All Helays are 250V 6 Amp AC Current Ratin,
9 o — e — =
- - TINTEGRATED
32.768 KHz [Motersia) 5% PACKS ALL NEW TESTED [ Ten  [Hundred CIRCUITS
[ 4.50 350 X GUARANTEED ¢ Pack Packs Packs LY.V HiGH
32.768 iz l!n-"lll-;lrl_’5 ?p 10-BC171A Plastic BC107 type 75p €6 £50 LEVEL LOGIC
Op TTL 8-Gates 7420, 7430, 7451 60p €5 £40 M'gﬂﬁ'g",fw
:z's TTL 8-Gates and Compilex Mixed 75p €8 £50 3
(] eners 3. vol X . - e
i5 R ) L B T
[ 10800 M /W Zeners 3.3-33 volts 85 €5.50| €48 -per 20 £2.50
4y B
- S2p 50 Germenium & Siticon Diodes 55p €5 €40 300 €20
e 26 Mixed Transistors 55p €5 £40 3,000 £150
s2p S - g e =L 1deal for Experimenter
1L o 5012 12 digit calcutetor chip. 4 functions with circufts and data. £2:50. i o,igml
«’:: VITALITY 12V 0.15 smp. MES Bulbs. 100 for £5. 1,000 for £40. Manutacturers’ Cartols
1.9
s

#8335

PPETT
{11

™
pis
[}

&

FEEEESESEBRAF DTSR U RIBIDNNFT ST
EERE

etc.. dtc.. aad ak lor
Froquencios nel listed

[ DI PLET T YT )

e

MICROPROCESSORS
MPU chips and MIA ot

SC/MP | PMOS £1200 | Now: RAM 1/0 FOR SC/MP 11
SC/MP 1) NMDS [5¥) £10.00 | fie. 128 x B static RAM + 2 X 8 Wit 2101-2 256 x 4
MC 6800 CHOS £15.97 n.nm poris) I conjunction with 3 | 21022 1024 x 1
£8.02 OM chip and the SC/MP Il 2 3-chip 2H1-2256 % 4

€28.44 | microprocesser syslom can sow Mg 2112-2256 % 4

£12.80 consiruciad: 214 1024 x 4

£12.80 | |5p.8A/850 RANH/0 £7.50

£5.56

“ROW Character Generator
WK 2302(3 x TASCH)  £15.20

CATALDGUE, Frae on regusest
Torms: CWO. Ade VAT is
E

RONICS (Dept. T7E)

88 Now Chestar Read, Now Farry, Wiseal, Mersnysitn | 62 546 England. Tab 051,645 3191
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BECKMAN S00KH2 triggeruble clocking oscifletor for use with calculator chips. elc. 5V supply
25x10x12mm £1. 10 for £8. 100 for £65.

Resettable thermastatic awitch. A pushbutton on-off switch which automatically drops out when the
ambient temperature exceeds 72°C. 47x29x48mm 78p. 10 for £6.50.

FY243 cryetal pecks. 10 crystsis of mixed frequencies between 5800 and 8500 KHz. (Qur choice of
frequencies). Ideal for re-grinding

£1.50 per pack. 10 packs £10. 100 packs £85

Ditro. 10X packs of 10 crystals. 250 kc/s-50 mc/s. €1 pack. 12 paCES £10. 100 packs £70.
Calculator chip CT5002 12 digit four ns for cathode displays. ONLY £1.95
compiete with circuit

1 MHz HCSU quartz cryetal £3. Frequency meters, clocks. frequency raferences, 17 x 19 x 7mm £3.
TAPE HEADS % track..Record Marriott XRPS36 £5. XES 11 erase £1.25. XRPS18 £3.50.

MULLARD TUNER MODULES with data.

LP1171 combined AM/¥M IF strip—£4. ‘LP1179 FM front end. with AM tuning-gang, used with
LP1171-€4. (P1171 and 79 pair —£6.50. "LP 1157 complete AM strip—£2.05. “Ferrite Aerial -95p
MINIATURE ORP12 (Equivsient=RPY30). 2 for £1.
SEVEN DiG!T MINIATURE COUNTER by Durant 12-24 volts D.C
3 Watts. Size 40x25HX 55L mm £1 each. 10 for £9.7100 for £80.

! DIGITAL CLOCKS
24 HOUR

WITH
BUILT IN
LICLL]

' NNING + VAT 48
2 SMEE R‘{umm £6.00 %"
o LAR SIZE x 23
. ‘c M“N . 3for ﬁ:)g 12513, £50

All mail to: Henry's Rado 404 Edgware Rd, London W2

LONDON W2 404 & Edgware Road Tet 01 723 100
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maicrofile.......

Gary Evans, fresh from a lesson in petting, reports on the world of micros and

personal computers.

A HECTIC MONTH this, as the words you are now
reading were penned in between the frantic, on my part
anyway, preparations for our Petting for Beginners
Seminar. A report on the event appears elsewhere in this
issue but | think the two days can be summed up in a
very few words — a good and informative time was had
by all.

Informative not only in terms of the days lectures but
because delegates talked to each other — very un-
English — and found much in common. | was impressed
with the high level of knowledge of most delegates and
even those who knew very little of personal computing in
the morning, could hold their own in discussions before
the end of the day.

Petting For Softies

It was at the Saturday event that | talked to Julian
Allason of William Hamilton and Allen. The company
have in the past specialised in introducing ad-
vanced electronic consumer products into this country.
They were one of the first to market car stereo systems
and VCR equipment. They see Personal Computers as
such as product but recognise that the potential is far
greater than those products they have dealt with before.

The company have set up a new division which they
have named PETSOFT. This section of the group will
concern itself with the market that is beginning to appear
as more and more people want support for their home
computers.

It is interesting to note that the current efforts of
the firm are directed toward building a base of good, well
tried software.

At present their range includes alien attack which
is — guess what — a space war game and Dr. Sinister’s
Personality Test.

The latter package will ask the user some fifty ques-
tions and provide a readout of personality in terms of
introvert/extrovert, stable/unstable, aggression, intel-
ligence, attractiveness (micro, micro on the wall, who's
the fairest of them all). This package sounds like fun and
I’m not going to tell you what the machine said about
me.

The range of programs will be extended to cover small
business applications in the near future — VAT, stock
control, etc.

if you have any programs which you feel would find a
ready market, and/or ideas for programs PETSOFT
would like to hear from you — they would publish any
suitable material on a royalty basis. As with their own
programs, all submitted programs would be subjected to
an extensive debugging operation.

At present all material is designed to run on the PET
computer and will be sold in the form of cassettes
recorded to the PET standard. Future pians include
programs for the TRS-80 and, presumably, any other
system that finds a mass market.

The cassettes will sell for between £2.50 (for, small"

programs) to £10 ( for the larger packages). This price
reflects the high volume, low cost approach to software
marketing that, | think, is the only effective way to
circumvent software pirating.
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Talking of pirating, the firm will have no objection to a
few friends copying programs for each other but will
pursue, in an alien attack mode, anybody selling their
material. o

A SAE to the firm at the address below will bring you
a catalogue with details of all their programs.
PETSOFT
318 Fulham Road, SW10

Texas Soon

At present the number of personal computer systems on
the mass market is not that large — all that will change.

General Instruments are to market a board with CPU,
RAM, BASIC in ROM, etc. very soon. Texas are also to
enter the market. Details are scarce but we hear of a US
launch in June with the system being based on the
9940. This is a 40 pin package version of their (Texas)
16 bit MPU, with, we hear, a 7K (16 bit 7K remember)
resident BASIC. The machine will be interesting to see.
ITT are to market the Apple system under their own
name. The machines will be built here and, while initially
exactly as Apple, ITT may improve things.

News now of a price reduction in a system that | have
mentioned in Microfile before. The MICROS machine
from Micronics is now to sell for £399 assembled and
£360 in kit form (it was £550 — qutte a drop).

2 5w z%mw e R

gg o

A quick recap of the system (pictured) might be it
order. Z80 based, the machine provides a 1K monitor,
2K of RAM, a 47 key keyboard, serial 1/0, two paraliel
output parts and an output — at UHF, to allow a
domestic TV set to display the machines output.

if to you that sounds like a description of the
NASCOM 1 you're right. The main outward difference
between the systems seems to be that the MICROS is
cased and includes a PSU. The only way to make a
detailed comparison of the two machines is to get them
side by side and take a close look at them. My editor,
God, the companies involved (in.that order) willing, |
shall try to do just that.

Full details of the Micros and of an impact printer for
about £150 that the company hope to Iaunch can be
obtained, SAE please from *

" The Micronics Company

1 Station Road
Twickenham ' *°
Mlddles_ex
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There have been quite afew comments over the past
‘few weeks about the comparatively, high cost of many
computer systems that are appearing on the British
market. The general rule for American imports seems to
be to take the American price and swop the dollar sign
for a pound symbol, saves printing costs maybe.

it has been pointed out that on the higher priced of
systems it would be possible to fly over to the states, nice
one Fred, buy a system from one of the American
computer stores and return to this country for the same
price as purchasing the system here. You get a day or so
in New York as a bonus. Sounds good doesn’t it. But
think again!

Many systems are not the most robust of creatures
and after your, and their, travels may require attention.
What happens when your machine breaks down—
the UK organization is not likely to be too:interested  in
servicing a machine brought over from the States. After
all it costs a fair amount of money to set up a marketing
organization together with service centres and it is this,
in some part, that accounts for the higher UK price.

There is no doubt that many people are making a

_profit which may, politely, be called excessive: not
offering much support or help to their customers and are
in the personal computer business for a quick profit.
Others, however are here to stay and have invested in
setting up an organization that will not leave owners to
fend for themselves when the going gets tough.

So, by all means compare US prices with the UK
going rate but also look at the backup offered by the UK
distributor/ agent.

Let the buyer beware especially if he buys from the
States.

CSF VDU !

It probably will not be news to most of you that
Thompson CSF have introduced a CRT controller chip
into this country (details from Marshali’'s of Edgware
Rd.). This chip will take care of a lot of the timing and
control signals required by any VDU. Just hang a crystal,
2513, RAM and about five TTL chips around the device
and you have a VDU.

I've been playing around with the thing for the past
few weeks and found it to be very easy to use and
capable of producing a very good display. | mention the
device because you may be interested, not a lot maybe,
but maybe a little, in my prototyping method.

Being brought up as | was on a diet of that product
that refreshes the bits and veroboard, | find it difficult to
come to terms with the new prototype methods, wire
wrap—wiring pen etc. However with ICs of forty and
even sixty-four legs things can get difficult. I've found a
way that combines the old and new which has speeded
up my design work. | use DIP vero board to mount the
components but to wire the devices together, which
take most of the time (cutting wires to length, stripping
etc) | use prestripped, standard length wire wrap wire.

Don’t bother to cut wires to length—this is where the
time is saved. The final result does not look too good, but
you've cut the time taken to set up and running in half.

Kit Bits

I am interested in gathering information on the
problems, or potential problems involved in building and
testing the various kits that are on the market at the
moment. |f you have built up a kit please send me your

reports, good or bad, so that | can put together a
review of these various products.
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ETI BOOK SERVICE

- computing

BASIC: A Self Teaching Guide (2nd Edition)
by ALBRECHT, R. L.

Teach yourself the programming language BASIC. You will learn how to use the
computer as a tool in home or office and you will need no specialmathsor science
background.

lllustral:in% BASIC
by ALCOCK, D.

This book presents a popular and widely available \anguage called BASIC and explains
.hov! to write simple programs.

£4.50

£2.2¢

Microprocessors £10.65
by ALTMAN, L.

Gives a general overview of the technology design ideas and explains practical
applications.

gpxlmlr‘l&'MLicroprocessors £12.00

Follow up volume which takes you into the second and third generagion devices.

Intro to Microprocessors £6.00
by ASPINALL, D.

Explains the characteristics of the component.

How to Buy and Use Minicomputers and Microcomputers £7.50

‘by BARDEN, W.
Di these ller comp s and shows how they can be used in a variety of
practical and recreational tasks in the home or business.

/
How to Prg}ram Microcomputers £6.75
by BARDEN, W.

This book explains assembly-language programming of microcomputers based on the

Intel 8080, Motorola MC6800, and MOS Technology MCS6502 microprocessors.

Introduction to Microcomputers and Microprocessors
by BARNA, A.

Provides the basic knowledge required to understand microprocessor systems. Presents a
fundamental discussion of many topics in both hardware and software.

£7.50

Microprocessors in Instruments and Control £11.80

by BIBBERO, R. J.

Introduces the background elements, paying particular regard to the dynamics and
computational instrumentation required to accomplish real-time data processing tasks.

Basic BASIC £7.50
by COAN, J. S.

An introduction to computer programming in BASIC language.

Microprocessor Programming
for Comgluter Hobbyists
by GRAHAM, N.

£7.00

The Computer Book £6.20

by HAVILAND, R. P
Building super calculators and minicomputer hardware with calculator chips.

Microcomputers, Microcomproesors, Hardware

Software and Applications

by HILBURN, J. L.

Complete and practical introduction to the design, programming, operation, uses, and

maintenance of modern microprocessors, their integrated circuits and other components.
- - - . .

g2

£14.25
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Microprocessor Systems Design £14.35

by KLINGMAN, E.

Outslandiqg for its information on real microprocessors, this text is both an introduction
and a de:talled information source treating over a dozen processors, including new third
generation devices. No prior knowledge of microprocessors or microelectronics is
required of the reader.,”

BASIC Programming £6.10
by KEMENY, J. G.

A basic text.

Microprocessor and Small Digital Computer

Systems for Engineers and Scientists £19.00

by KORN, G. A.
This book covers the types, languages, design, software and applications of micro-
Processors.

TV Typewriter Cookbook
by LAIy(?AeSTER. D.

An in-depth coverage of tv typewriters (tvt's)—the only truly low-cost microcomputer
and small-sys*em display interface. Covers tvt terminilogy, principles of operation, tv
conhigurations, memories, system design, cursor and update circuitry and techniques,
hard copy, color graphics, and keyboards and encoders.

£7.40

Microprocessors — Technology, Architecture,
and AE lications

by McGLYNN, D. R.

This introduction to the "“computer-on-a-chip” provides a clear explanation of this
important new device. It describes the computer elements and electronic semiconductor
technologies that characterize microprocessors.

£8.00

Programming Microprocessors £5.50

by McCMURRAN

A practical programming guide that includes architecture, arithmetic/logic operations,
fixed and floating-point computations, data exchange with peripheral devices/compilers
and other programming aids.

MicrocombPuter Based Design £18.00
. by PEATMAN, J. B.
This book is intended for undergraduate courses on microprocessors.
Microprocessor and Microprocessor Systems £20.50

by RAOQ,G. U.

A completely up-to-date report on the state of the art of microprocessors and
microcomputers, written by one of the leading experts. It thoroughly analyzes currently
available equipment, including associated large scale integration hardware and firmware,

The 8080A Bugbook: Microcomputer Interfacing
and Programming
by RONY, P. H.

The principles, concepts and applications of an 8-bit microcomputer based on the 8080
microprocessor IC chip. The emphasis is on the computer as a controller.

6800 Software Gourmet Guide and Cookbook
by SCELBI

8080 Software Gourmet Guide and Cookbook
by SCELBI

£7.60

£7.80
£7.80

Understanding Microcomputers
Gives the fundamental

concepts of virtually all microcomputers
by SCCLBI

£7.60

Microprocessors and Microcomputers £18.00
- by SOUCEK, B.

Here’s a description of the application, programming, and interacing techniques common
to all microprocessors. It concentrates on detailed descriptions of representative
microprocessor families and includes explanations of digital codes, logical systems, and
microcomputer organization.

Microcomputer Primer £6.05
by WAITE, M

Introduces the beginner to the basic principles of the microcomputers. Discusses the five
main parts of a computer — central processing unit, memory, input/output interfaces,
and programs. The important characteristics of several well-known microprocessors are
given and a chapter is included on programming your own microcomputer.
Micrq%'ocessor/ Microprogramming Handbook £6.00
by WAR -

Authoritative practical guide to microprocessor construction, programming and
applications.

HOW TO ORDER:
Make cheques etc payablé to ETI Book Service.
Payment in sterling only please. Orders should be sent
to: ETI Book Service, PO Box 79, Maidenhead, Berks.
All prices include P & P.
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“ STRATHAND SEGURITY

PROFESSIONAL alarm equipment for home and
office. Owing to popular demand we are offering a
complete kit of parts to enable an average house or
office to be alarmed to British Standard. Bulk
purchase enables us to offer this equipment at a
substantial discount. The kit comprises the fol-
lowing quality items:

1) '} 1 Ready built British Standard control panel. Mains
powered, standby battery facility {batt. not supplied), L.E.D.
indicators, anti-false alarm circuitry. Double pole N/O and N/C
circuits, anti-tamper and personal attack 24-hour circuits, inside and
outside bell outputs, relay C/0 contacts, fully wired for silent
entry /exit. {Requires 12v buzzer or bleeper — not supplied — if
entry / exit discrete warning required).

2) 2 Heavy duty 6" diameter bells.

3) 1 Heavy duty outside bell base and cover, in metal, with thick
weatherproof plastic coating.

4) 1 Anti-tamper microswitch for item (3).

.00

5} 1 Keyswitch with mounting plate.

6) 6 Flush magnet and reed switches, with screw connections.

7) 3 Large pressure mats.

8) 3 Small pressure mats. {Suitable for stairs. etc.).

9} 1 100m drum of 4-core cable — much neater than twin.
10} 1 Flexibie 4-wire door loop.

The normal price of the above items is £108 inclusive of VAT and
postage. For a limited period we are offering the above items at £88.00
inclusive of VAT and P&P.

This offer should not be confused with other systems which do not
conform to British Standards, and in consequence may offer less

T STRATHAND SECURITY
44 ST. ANDREW'S SQUARE
LI GLASGOW G1 5PL

041-552 6731
CALLERS WELCOME

NEW MODULES

BY FAMOUS MANUFACTURERS ON P.C. BOARDS READY TO MOUNT IN
PLINTH, ETC.

1. STEREO AMPLIFIERS 6'zin. x 5%in. P.C.B. 10w + 10w for 60mV input requires
20-22V.A.C.TO POWER £4.90

. MATCHING PRE-AMP. Normally powered from (1), four push-buttons gram, aux.,
tape in/out, on/off slider controls. Vol.. Bal., Treble, Bass £6.00

(]

. AMP AND PRE-AMP. Ordered together £10.00

ELAC L.S. 1o suit 8in. 8 Ohm with tweeter cone. Parrfor .. .. ... .. ...
. GRAM AMPLIFIER. 12in. x 1%in. P.C.B. 3w + 3w for 100mV input. Controls, Vol.,
Bal., Treble, Bass. Requires 15v-25v DC. (-16Q1L.S £5.90

. MONO VHF-FM Module 9%in. x 2%2in. VARICAP Tuner, ceramic I.F. CA3089 I.C.
amp-demod, AFC-AGC, Audio Op approx. 250 mv Requlres 20 AC or DC Fow
only .. e e £4.65

D . W

" Prices inc. P&P and VAT. Cash with order

ELECTRONICAL SUPPLIES CROYDON

40 LOWER ADDISCOMBE ROAD, CROYDON, CRO 6AA
01-688 2950

i __vL-_._.

Cambridge Learning Enterprises

SUMMER OFFER

Until 1st August, 1978

Just send this token with your order for a 10%
.discount which entitles you to books at the fol-
lowing prices:

Digital Computer Logic and Electronics £'4_.95
Design of Digital Systems £8.10
Combined set £11.70
Algorithm Writer's Guide £3.06

Jointhe Digital

Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive instrumentation . . .

Each of the 6 volumes of this self-instruction course measures 113% "
X 8% " and contains 60 pages packed with information, diagrams and
questions designed to lead you step by step through number systems

and
circ

Boolean algebra, to memories, counters and simple arithmetic
uits, and on to a complete understanding of the design and’

operation of calculators and computers.

Des

ign of Digital Systems

£8

plus £1 packing and surface
post anywhere in the world.
Overseas customers should
send for Proforma invoice.
Payment by credit cards
accepted.

Also available — a more elementary course assuming no prior
knowledge except simple arithmetic.

Digital Computer Logic and Electronics

In 4 volumes

£4.60

1. Basic Computer Logic plus 90p P & P
2. Logical Circuit Elements
3. Designing Circuits to Offer Order both courses for
Carry Out Logical Func- the bargain price £12 plus £1
tions P&P.
4. Fliptiops and Registers A saving of £1.50.
Designer These courses were written so that you could
teach yourself the theory and application of
Managgr digital logic. Learning by self-instruction has the
Enthusiast advantages of being quicker and more thorough
Scientist than classroom learning. You work at your own
0 speed and must respond by answering questions
Engineer o, each new piece of information before pro-
S_tudent ceeding to the next.

FLOW CHARTS & ALGORITHMS — The Algorithm
Wiriter's Guide — Construction, content, form, use, layout of
algonthms and flow charts. Vital for computing, £2 95

training, wall charts, etc. Size: A5, 130 pages. plys 45p P&P

.Guaranteed — If you are not entirely satisfied your money will be

refunded.

CAM

-

BRIDGE LEARNING ENTERPRISES, Unit 15 Freepost, RIVERMILL LODGE. ST. IVES,

HUNTINGDON, CAMBS, PE17 4BR, ENGLAND. TELEPHONE ST. IVES (0480) 67446.
PROPRIETORS DRAYBRIDGE LTD. REG. OFFICE' RIVENHALL LODGE, ST. IVES _Giro Ac.
No. 278 9815. REGD. {N ENGLAND NO. 1328762.

L

GENED NN WEEE IR RSN e SN GENNp GENED SRS SRR SN SNNN__SSR_ SRS e
Cambridge Learning Enterprises, Unit 15 Freepost
Rivermill Lodge, St. Ives, Huntingdon, Cambs, PE17 4BR, England

Please send me the following books

...... sets Digital Computer Logic & Electronics @ £5.50 p&p included
. sets Design of Digital Systems @ £9.00 p&p included

...... Combined sets @ £13.00 p&p included

...... The Algorithm Writer's Guide @ £3.40 p&p included

(i3 oo coooooo coocbobooososoaonbab60000000DCO0000D00A0ED

| enclose a cheque / PO payable to Cambridge Learning Enterprises
for €
Please charge my

* Access/Barclaycard /Visa/ Eurocard / Mastercharge / Interbank

account number

Signature * delete as appropriate '

Telephone orders from credit holders on 0480-6 7446 {Ansafone). Overseas customers
should send a bank draft in sterling drawn on a London Bank. ET|7I
X K =k K _ K & 5 N ¥ ¥ =B _ =2 B _3N
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PROJECT

UFO DETECTOR

Making no claims as to the efficacy of the device, we present
a circuit that will provide an indication of the magnetic
disturbances which much UFO literature associates with UFO

activity.

EVERY YEAR MANY thousands of
people see objects in the sky which
they cannot explain in terms of their
previous experience. In this sense the
existence of unidentified flying
objects (UFOs) is not a matter for
debate — people see flying things
they cannot identify, thus, by
definition, these things are
unidentified flying objects.

The vast majority of sightings are
caused by various objects or
phenomena perceived in an unusual
manner — cloud formations,
meteors, satellites, planets, an
unusually bright star, temperature
inversions, etc. There are also a
substantial number of hoax devices.
Most people are satisfied if presented
with a rational explanation for what
they have seen, but a minority are
not — they are ‘conspiracy theorists’
who deny totally the principle of
occam'’s razor. Faced with 99
probable explanations for an unusual
happening — and just one
explanation which complies with a
previously accepted set of concepts
— they will inevitably choose the odd
one out.

Klass Encounters

No explanation or proof will
convince the dedicated conspiracy
theorist to think otherwise — a
classic example of this is the often
repeated story that the results of the
USA Department of Air Force UFO
investigation ‘project blue book’ have
been suppressed. This is not really
true. The blue book project files were
declassified in 1970, and the USA
department of Air Force Office of
Information state that the files are
available to all bona-fide researchers
and media representatives.

The conspiracy theory was well
summed up by Salvador Freixedo at
the UFO conference in Acapulco
(April 1977). "'The basic appeal of
Ufology (for the masses) is that it is a
belief system rather than a field of
scientific investigation’’. A further
large number of classic cases quoted
by Ufologists has been well and truly
debunked by Philip Klass (a technical
journalist working with Aviation
Week and Space Technology
magazine).

0f The Financial Kind

Klass's book (UFOs explained’)
thoroughly demolishes the most
classic cases and provides evidence
which casts major doubt on those
few remaining. Consider for example
the often quoted ‘UFO landing’ in
Socorro, New Mexico in 1964. |t
now turns out that the ‘landing” was
set up as a publicity stunt by the local
mayor, who just happened to own
that bit of land where the UFO
‘landed’.

It is perhaps significant that no
serious challenger has ever taken up
the USA’s National Equirer’s offer to
pay one million US dollars for proof
that UFOs are unnatural phenomena
emapating from outer space.

A small minority of ufologists
should however be taken more
seriously. These are dedicated people
who investigate reported sightings as
thoroughly as they are able.
Unfortunately most of their
investigations tend to be
‘unscientific’ in the sense that they
lack the rigorous discipline which
truly scientific investigation
demands. Nevertheless, it is to the
movement's great credit that they
realise their investigational
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limitations and are currently doing
their best to check out as thoroughly
as they can a number of previously
accepted classic sightings. In fact
magazines such as the authoritative
US official publication "UFO’
currently feature exposes of
previously ‘proven’ situations. In the
light of this recent background, ETI
was extremely interested to learn of a
UFO magnetic anomaly detector
recently developed by one of our
contributors.

The basis of this device is that
many UFO sightings are claimed to
have coincided with major magnetic
disturbances. In many reported
situations, electrical equipment is
claimed to have ceased to operate
whilst the UFO was in the vicinity.

Thus, claim some ufologists, it
may well be possible to sense the
approach of a UFO by detecting
abnormal perturbations of the earth’s
magnetic field. The unit described
here has been designed by Mr F C
Gillespie who has considerable
expertise in this field.

Flux Be With You

UFO literature indicates that
magnetic disturbances associated
with some UFO activity are of such a
magnitude that they should be
detectable by relatively simple
equipment. Naturally the more
sensitive the equipment the further
away a disturbance could be
detected — however, an upper
practical limit for sensitivity is set in
most areas by the generally high
level of background noise associated
with civilisation — and which,
ironically, is often postulated as
attracting UFOs to this planet.

It is not at all difficult to detect the
magnetic disturbance caused by a

>
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PROJECT : UFO Detector.
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There is anecdotal evidence that the mag-
netic disturbances associated with UFOs
may be transient in nature or may build up
and decay over a period of time or may also
be of an oscillatory nature. For this reason
the magnetic anomally detector has two
detecting systems capable of responding to
all three types of disturbance.

The simpler of the two systems responds to
minor movements of a very sensitive com-
pass. The compass needle is set up so that
when undisturbed it blocks the passage of

light from a flashing LED, the light output
from which would otherwise fall on a sen-
sitive phototransistor. The phototransistor
output is then amplified, latched and passed
to a second flasher circuit which in turn can
trigger alarms.

A second and more complex circuit moni-
tors a solenoid (L1) across which a voltage
would be generated if it were subjected to a
changing magnetic field. A twin-T notch
filter is incorporated in this circuit to null out
ambient 50 Hz.

HOW IT WORKS

-1.5V

+
- 1.5V

+
— 15V

Fig- 1. Full circuit diagram of the
UFO detector. Two detecting
systems are provided, one
based on a compass system and
the other on coil L1.

Any voltage output resulting from a
changing magnetic field around L1 is passed
to the two-stage amplifier formed by IC1 and
IC2. 50 Hz background noise is greatly atte-
nuated by the twin-T notch filter formed by
the components between L1 and the
amplifier. The frequency of the notch is
adjustable by RV1.

The gain of the amolifier IC1/IC2 is varied
by RV2. Output signals from.the amplifier are
passed to Q1/Q2/Q3/Q4 which form two
latching circuits (each functioning depen-

ding on the polarity of the output signal).

The output of the latching circuitry is then
passed to IC4. This is a National LM3909 LED’
flasher. This causes the alarm LED to flash at
about 3 Hz. An external alarm output is also
provided.

The compass circuitry is quite straightfor-
ward. IC3 is used to extend battery life. Any
output from the phototransistor Q5 triggers
the latching mechanism thus initiating the
alarm sequence.
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Fig. 2. Foil pattern for topside of UFO PCB.

light switched on 20m away — or a
car 100 or more metres distant, but
one can rarely find a sufficiently
magnetic-noise-free environment in
which to set up an instrument of such
sensitivity. The detector described
here has adjustable sensitivity and in
all but the very ‘quietest’ of areas the
sensitivity can be set so that the
noise just fails to trigger it. It is only
in very rare and remote locations that
the detector itself is the limiting
factor

Construction

The unit has been designed in such a
way that either or both detecting
circuits may be used, or indeed,
duplicated if required. Circuit

construction is relatively
straightforward, especially if the
printed circuit board is used. The
solenoid is the actuating coil from a
Post Office type 3000 relay (5k).
Many people will have such a device
in their junk boxes — otherwise it can
be obtained from shops handling
post office surplus bits and pieces.
The solenoid is located external to
the unit and connected to it by a
screened cable.

The block holding the LED and
phototransistor associated with the
compass mechanism is a little tricky
to make. It may be built up from
pieces of wood or plastic — or if you
have the facilities it may be milled
out of a block of brass or other
non-magnetic material. The main
requirements are that the LED and

Fig. 3. Underside foil pattern.

phototransistor must be very rigidly
located and that the compass needle
should just — but only just — block
the light from the LED. The simplest
way to make this section is to rebuild
an old compass. We suggest that you
build the unit in sections checking
out each section as it is completed

No matter how you build the
device it is absolutely essential to
make sure that the compass
assembly is mounted very rigidly — if
there is any freedom of movement
random mechanical disturbances will
be registered as alarms.

Setting Up

The compass circuitry is quite
straightforward. Provided it has been
made correctly the phototransistor

PARTS LIST——

RESISTORS (all Y4 W 5%)

R1-R4 15k
R5 3k3
R6 22R
R7 680k
R8, 9 2M?2
R10-R13 100k
R14, R15 1M5
R16 ™
R17,18 1k
R19 2k2
R20 ak7

POTENTIOMETERS

RV1 10k Trimpot

RV2 100k Trimpot

CAPACITORS

C1-C3 150n  polyester
Cca-Cé 100u  3V6 Tantalum
Cc7 100p  polyester

C8, 9 47u 6V3 Tantalum
Cc10 220u 10V Electrolytic
c1n 640u 16V Electrolytic

SEMICONDUCTORS

IC1, 2 LM4250CN Op-Amp

IC3, 4 LM3909 Flasher

Q1,4 8BC108

Q2,38BC178

Q4, Q5 BPX25

D1 OAQ5, or similar germanium diode
LED 1, 2 Red LED with mounting clip

MISCELLANEOUS

L1 Solenoid (eg PO 3000 relay coil)

S1 3p 3w switch

Compass (40mm max. needle length)
Connectors

PCB as pattern

Knob, Case, Batteries and holder, cable




PROJECT : UFO Detector

LED POSITION

GLUE

D

should be blocked by the compass
needle when the complete detector
assembly has been aligned precisely
‘along the magnetic north/south line.
Bringing a magnet or iron bar near
the assembly should cause the
needle to move slightly, thus
allowing light to pass from the LED to
the“phototransistor, triggering Q3
and Q4, actuating the alarm.

The Solenoid circuit is slightly
more complex in that the twin-T
rejection filter must be adjusted to
optimise 50 Hz rejection. This may
be done by observing the output
from IC2 on a "scope while adjusting
RV1 for maximum rejection. If a
‘scope is not available, then RV 1
must be adjusted so that the circuit is
not triggered by 50 Hz — increasing
circuit gain via RV2 until the
optimum setting is obtained. There is
no need to inject 50 Hz into the
circuit whilst setting up — in most

BUYLINES

PHOTO—-TRANSISTOR POSITION

The electronic parts should not be
too difficult to obtain, indeed a
number of our advertisers now offer
complete kits of parts for our projects.

If you incorporate the compass
based detection system, the pieces for
this may prove more iliusive, but a
raid through your junk box or a sur-
plus component store should produce
the goods.
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HERE
®__ SHIM COMPASS NEEDLE
BRASS /
=)

)

A
/ 4—-—-;% U

GLUE
HERE

Fig. 4. Drawing showing the general arrangement of the

detection system based on a compass. The block holding the
LED and phototransistor may be built from wood, plastic or brass -

and must provide a rigid housing. The compass needie should
just block the light from the LED in the quiescent state.

places there’'s more around than
you'll need.

Once the initial adjustments are
made there will be little need to
change anything except the
sensitivity (gain) control RV2. This
should be adjusted so that the unit is
just short of triggering under normal
conditions fLocal thunderstorms may
occasionally trigger the unjt but this

L\

LED2

-1.5V

is inevitable unless you use the unit
on low sensitivities. Well, there it is
— the device will detect magnetic
anomalies. Whether it will
consistently detect UFO’s is another
matter — we were unable to obtain a
DIN standard UFO for calibration
purposes. Until we do, we refrain
from making any claims as to the
efficacy of this device. EMN

oV i85V

SWia
SCREENED
LEAD TO
Fig. 5. Component overlay of the UFO detector. L1
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ADVANCED DESIGN
FUNCTION GENERATOR

* Designed around 8038 Waveform
Generator 1.C.

* DC Coupled Amplifier
* 1Hz to 100 kHz

* Sine, Triangle and Square Wave output

JAYEN Developments. 25 Westgate, Louth. Lincs. LNT1 9YQ

Please send a JAYEN FG~1 PC board complete with
instructions, photo anodised Front Panel and Component
Shopping List at  £3.85  ncl. VAT and P&P

Name

Address

PLUG INTO THE FUTURE WITH OUR
ECONOMY ‘PLUG IN° COLOUR TV GAME KITS

A new simple approach to TV games. Simply construct the main PCB unit and just add as
you wish sub PCBs containing the different games. With more games to come you can add
to your system with no fuss! All game and skill sefections are made via common controls.
All games except tank battles may be controlled by common joysticks.
xits contain all required components {except cases and controls)
MAIN PCB COLOUR KIT — £16.50. Contains full system details and instructions, fibre
glass PCB, Colour Encoder Module, Sound and Vision Modulators, PCB connector skt etc.
SUB PCB KITS —Contain PCB, Chip and all components to interface with MAIN PCB KIT,
full instructions

TANK BATTLES
Based on AY-3-8710 chip
Colour Sub PCB — £15.90

ROAD RACE

2 GAMES

Based on AY-3-8603 chip
Colour Sub PCB £17.50

* Race
with 2 fast
cars
avoiding
crashes or
Race Solo oF
and record Territorial
points for Soldier

highest % On screen s_coring coded to tanks

* Battle as
Professio-
nal or

speeds

* On screen scoring

* Realistic engine and crash sounds
through TV speaker

* Amateur or professional selection )

* Simple potentiometer position control

* Tanks controlled by toggle switches o
joystick and fire button
Realistic tank, shell burst and explosion
sounds through TV speaker
Three speed tank control

Guided missile shells

*
*
* Exploding mines and terrain barriers
*
* Single v supply

* Single 9v supply

STUNT RIDER

9§ . 4 GAMES ‘SUPER TELESPORTS
Based on AY-3-8760 /AY-3-8765 chip 10 GAMES
e Colour Sub PCB — £14.90 Based on AY-3-8600/AY-3-8610 chip
Colour Sub PCB — £13.50 * Shoot
2—no rifle
required!
* Super {iliustrated).
Stunt Shoot 1.
21L02 (450ns) £1.07 {illustrated). :ool:all,
. ockey,
(1K x 1 Static RAM) B s solo. .
4027 (250ns) £2.02 Drag race 2“;';;",’,’““'
ridball,
(4K x 1, 16 pin, Dynamic RAM) ;ennis.
quash,
2107 ... £3.83 Basketball
4K x 1. 22 bi D . On Screen Scoring and Timing — —— Practice.
(4K x 1, pin, Dynamic RAM) Realistic throttle and crash sound + On screen scoring coded to player
4116 £20.25 through TV speaker * Triple sounds through TV speaker
. N Amateur or professional selection mode * Auto ball speed-up mode
(16K x 1, Dynamic RAM) Simple potentiometer throttle control * Controlied by joy-stick and fire/serve
Single 9v batt but
2708 £7.87 MEAR Y e

* Single Qv supply

1K x 8 UVEPROM) Case details on application
8080A (CPU) £7.45

g iy BUDGET ‘STAND ALONE’ TV GAME KITS

81LS96 (Buffer TriS) 75p B&W Road Race kit \“E/\N\ £20.90 Mini kit £13.90
£18.90 Mini kit

B&W Tank Battle kit 2.
All VAT inclusive Fotlyr o £17.90 Mini kit E12.50

B&W Stunt Rider kit £12.50
35p for p&p orders under £5 B&W Super Telesports kit £14.90 Mini kit £9.90
Please write for discounts £25.90

¢ Colour Tank Battle kit
over 100 pieces o ; .
Kits include instructions and all components — except cases and controls
Mini kits include instructions, chip, PCB, chip skt coil
Sound and Vision Modulators £4.90 (pair). Joysticks for AY-3-8600
£3.50 (pair). Regulated Mains Adaptor with moulded 13A plug and
fitted with regulator chip £3.50

Case details on application

ALL PRICES INCLUDE VAT AND P&P — NO HIDDEN EXTRAS!
TUNE INTO A BARGAIN TODAY. Send cheque or P.O. to

VIDEOTIME PRODUCTS

56 QUEENS ROAD, BASINGSTOKE, HANTS RG21 1RE
TEL. (0256) 56417 TELEX 858747

Trade and Export enquiries welcome

(Mail Order only)

LOTUS
SOUND

4 MORGAN STREET
LONDON E3 5AB

e J
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SINTROM MICROSHOP

AFTER TEN YEARS IN SPECIALIST MINICOMPUTER ENHANCEMENTS
SINTROM INTRODUCES:

MICROPOLIS MINIFLOPPY DISKS

SOUTHWEST TECHNICAL SYSTEMS

* % 143K or 315K byles per disk.
* % Built and tested with PSU and controller card
* %|ncludes DOS and extended disk BASIC

*%£499, 143K single disk £1,999, 1260K quad disk

* %I M6800 with 4K RAM and 1/0 interface
% % Full documentation and MIKBUG ROM
% %VOU Controller and 12v Monitor
%% COMPUTER £275 Kit. £353 Built

VDU £230/£315. Monitor £140

LEAR SIEGLER VDU

DRICO MATRIX PRINTER

* %24 lines by 80 characters

* xFull cursor control and addressing

* % Teletype compatible. 75 to 19200 Baud
* % £620. Built and Tested.

* %132 Print positions, 7 x 7 matrix

* x0ption of Keyboard and forms control
* %150 CPS bidirectional

* %£1687 with parallel interface

PLUS MEMORY BOARDS, TAPE INTERFACES, SOFTWARE AND LITERATURE

SINTROM MICROSHOP
14 ARKWRIGHT ROAD
READING, BERKS.

0734 84322

68

VAT AND CARRIAGE

SHOP OPEN 9-5 MONDAY TO SATURDAY
OR BY APPOINTMENT

MAIL ORDER SERVICE

FREE CATALOGUE
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Ards the practical use of radioactive elements caffe®
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IN MARCH 193¢, Hitler’s troops were marching tn
to Prague and occupying the "‘protectorate of Bohemia
and Moravia.’’ It was not unnoticed that Czechoslovakia
was the major source of pitchblende in Europe. This was
the same ore from which Pierre and Marie Curie had
extracted uranium and radium many years earlier. On
September 1 Hitler's troops entered Poland, and World
War |l had begun.

&

During that fi-st Blitzkreig a group of eminent

physicists met at tre Kaiser Wilhelm Institute of Physics.
Present were Hatrn, Geiger, Bothe, Heisenberg, von
Weiszaker. They met to consider the practical applica-
,_uﬁqkatomm energy. However, a substantial number
of others such as L se Meitner, Otto Frisch, Enrico Fermi
and Albert Einsteir had fled the Nazi Axis and were now
serving the “"other side.’

The German war ministry was alarmed by the news
from America. Leading physicists were said to have been
working with the a-med forces for months, preparing for
the military use of atomic energy. '

Meanwhile in the USA, less was being done than the
Germans imagined, but this changed and one of the
greatest avalanches of research the world had seen was
soon underway. >




When Niels Bohr had reported the news from Europe,
Enrico Fermi, by then a professor of Columbia Univer-
sity, began lobbying for increased nuclear research, and
an attack on the problems of developing the atomic
bomb. His campaign against the fatal dangers of delay
was unheeded till he gained the support of Albert
Einstein.

Relatively supported

In July, Bohr and Einstein eventually reached the
President, warning that war was imminent (the USA was
still then a non-combatant) and that “‘the Nazis will
construct an atom bomb and will not hesitate to use it."’
Bohr and Einstein thus became the driving forces in
atomic research. President Roosevelt realised what was
at stake, and he appointed an advisory commission of
physicists and forces representatives. Their momentous
decision was to make an atomic bomb. The first grant in
1940 was a mere $6,000 but by November a further
$40,000 had been advanced, the sums increased like a
landslide until by 1945 the sum of two billion dollars
had been spent. Adjusted to present-day values this
represents about ten billion dollars.

~ The problem facing both the Germans and the
Americans was the same, natural uranium will not make
a bomb. The isotope uranium-235 undergoes nuclear
fission, while the major isotope, uranium-238, is a
hindrance.

Uranium-235 is only 0.7 % of natural uranium, and it
must be separated out and concentrated. This is ex-
tremely difficult, and expensive, since it must be done.
using physical means, as the two isotopes have identical
chemical properties. However, it is a direct method of.
making & bomb. When sufficient pure uranium-235 has.
been separated out, a bomb can be made. Two sub-
critical masses of uranium-235 are brought together|
extremely rapidly, and an uncontrolled chain-reaction
results in explosion.

No detonator was required, as once a "'critical mass’’
is reached, the material goes off spontaneously, to
release the energy equivalent of 20,000 tonnes of TNT.

Meanwhile back at the fiord

Meanwhile the Germans had occupied Norway, thus.
ensuring themseives a supply of heavy water from the
‘Norsk hydro-plant at Rjukan in the mountains, where
hydro-electric power was plentiful and cheap. With the
ready supply of pitchblende from Czechoslovakia and
heavy water from Norway everything was in favour of
German success in constructing a nuclear reactor.

While German scientists did have some success in
building a reactor, which could have led to development
of nuclear weapons, they appeared to avoid the acquisi-
tion of the technology to do this.

On June 6, 1942, a group of scientists met in the
great hall of Harnack House in Berlin, also present were
the men behind the German war machine, including
their chief, Albert Speer.

They reported some progress towards harnessing
nuclear energy in an atomic pile, but did not give a
positive report on the possibilities of developing nuclear
weapons as initial efforts to separate out uranium-235
had failed, and it would take an enormous expenditure to
find a way to do it. In addition, they did not have any
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expertise in particle accelerators, and were therefore not
able to research many of the fundamental processes of
nuclear physics.

Since the economy was already hard-pressed by the
war, the decision was taken to scrap ideas of producing
an atomic bomb.

United we explode

On the other side of the Atlantic, the American
research project developed quickly. At the commence-
ment of the war some twelve particle accelerators of
varying power were either in operation or in various
stages of construction. These were the experimental
tools that enabled the scientists to understand the
mechanisms of transmutations and-nuclear reactions.
Using such as the Berkeley cyclotron, American scien-
tists MacMillan and Seaborg bombarded ordinary:
uranium with high energy deuterons and succeeded in
:producing new elements. Among these were minute
quantities of neptunium and plutonium.

The discovery of plutonium-239 in 1941 added a
new dimension. Like uranium-235 it is fissile. That is, it
‘will undergo nuclear fission, can take part in a chain
reaction, and if purified can be used in an atomic bomb.
instead of uranium.

Of particular importance is the fact that it is produced
in significant amounts in a nuclear reactor, or atomic
pile, using natural uranium (often enriched in uranium-
235). The plutonium then can be separated from the:
uranium fuel using chemical methods, since plutonium
has different chemical properties from uranium. (This
separation is much easier than concentrating uranium-
235 out of natural uranium.)

There were then three ways of releasing atomic
energy. The direct way is to separate uranium-235 from
natural uranium, and use it in a bomb. Second, natural
uranium, possibly enriched in fissile materials, is used in
an atomic pile in controiled energy release, and simul-
taneous production of plutonium. Third, the plutonium
from the reactor fuel can be separated and used in a
bomb. The Americans pushed ahead with ail three
aspects. They were co-ordinated under the name
‘“Manhattan Project.”’

The direct method needed uranium-235. Ernest
Lawrence, inventor of the cyclotron, had an idea. In a
mass spectrograph, charged atoms (ions) were
separated according to their mass. This was done by
sending them through a magnetic field. The atoms were
deflected variably according to their weight by the field.

Lawrence of Berkeley

Lawrence had at his disposal the then most powerful
magnetic fields on earth, generated by the 940mm
electromagnet of the Berkeley cyclotron. .

His research group converted the cyciotron
using the giant magnet as the basic component into a
kind of gargantuan mass spectrograph. They called the
new apparatus the ‘“calutron’’ (California University
Cyclotron).

By the end of 1941 this machine was capable of
separating one microgram of U235 per hour. Whilst this
was nowhere near the many kilograms that were re-
Auired it was not a futile enterprise. It provided the basis
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of future technology for separating uranium-235 on a
larger scale.

The indirect method, of manufacturing a bomb with
plutonium produced in an atomic pile, also had enor-
mous problems. There was then no operating pile, and a
chemical plant had to be built to separate the fissile
material from the uranium fuel by the time the atomic
piles were ready to deliver it.

To make a chemical plant, the chemistry of plutonium
would have to be known. At this time it had not yet been
produced in observable quantities. A measurable quan-
tity was needed urgently.

Accelerating matters
Every available accelerator was brought into service
and hundreds of kilograms of uranium were bombarded
with neutrons for months until about a milligram of
plutonium was made and separated. On this tiny
amount, chemists used ultra-micro techniques to study
its chemistry and design a method for separating it from
uranium. By the time the atomic reactors were able to
deliver large quantities of uranium fuel containing
plutonium, a huge chiemical plant was ready to extract it.
Meanwhile, Fermi and Allison had continued their
constructions of experimental piles in Chicago. On the
ninth attempt a multiplication factor of 1.0007 was
achieved, signifying a self-sustaining chain reaction.
Fermi now concentrated on manufacturing a pile in
which a chain reaction could be sustained and control-

FEATURE: Race for the Bomb

led. To prevent the system going out of control, a series
of cadmium rodswereinsertedintothegraphite/uranium
pellet structure. The purpose of the rods was to absorb
as many neutrons as possible, thus inhibiting their
action when necessary. A sustained reaction was
achieved in December 1942. Power was kept to a mere
half watt whilst measurements were taken. This was
increased to 200 watts ten days later. Outputs of one
megawatt were being produced two years later.
The bomb could be made.

Development of the bomb was placed at Los
Alamos some 50 km from Santa Fe, the state capital of
New Mexico. To this place came physicists from all over
the United States and other Allied countries, assembled
by the eminent physicist Robert Oppenheimer.

Put to use
The first atomic bomb was exploded from a tower at
Alamagordo in the New Mexican desert at 5.30am on
July 16, 1945, at the height of a thunderstorm, and its
successful result presented US President Truman with a
very difficult decision, whether to defeat Japan by
orthodox means — with estimated Allied casualties of
300,000 or whether to use the atomic bomb against
Japan's civilian population and by such overwhelming
evidence of power force Japan to surrender .

Three weeks after the first test, the city of Hiroshima
was destroyed with a uranium-235 atomic bomb. By

TV GAMES

SOMETHING NEW FROM METAC

4 game B/W £9-95
igar_e Colour £I 3-50

METAL DETECTOR

SPECIALLY IMPORTED
FROM THE FAR EAST

GUARANTEED.

IMPORTED FROM THE FAR EAST IN PRESENTATION CARTONS. FULLY

* BFO PRINCIPAL

* 4in. across x 4% x 2in
* Large red digits

* 5 DEPTH
. : * 36 STEM
NEW DIGITAL ALARM CLOCK ... ... ADJUSTABLE
SILENT — ELECTRONIC Our full range of Clocks and * SINGLE /

Watches, as previously adver-
tised, are always availgble atour

PP3 BATTERY

% 24-hour alarm shops below. Casio and Buler
* 9 min. repetition Watches in stock. /4
* Switched seconds display N Our § Funct LCD /s
IMMEDATE DELIVERY Wzigh (saunr'ue as E?Ico;?enr)‘ only
£8 95 £9.95. Guaranteed J
Also our 6 Function LCD Alarm
SI NCLAI R LcD ALARM CLOCK Watch, incredible value at /
BATTERY OPERATED
PROGRAMMABLE LARGE DISPLAY
CALCULATOR GEDIS £29.95
F R E E - R élarm COMPLETE
COM?LIETE R R OGIEaIE (T3 : B:gzll?ghl All our products carry the fuli & GUARANTEED
manufacdturer’'s guarantee and I
LIBRARY WORTH £5 oooe| = * T are supplied with our 10-day N SPECIAL OFFER
e pouch money back assurance. -
o £12.95 £17.95 £12.95
N M E I AC Electronics & Time Centre —
67 HIGH STREET 327 EDGWARE ROAD BARCLAYCARD
DAVENTRY, NORTHANTS LONDON W2 B come
~ " Tel. (03272) 76545 Tel. (01) 7234753 SR
i
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HY5

Preamplifier

HY30

15 Watts into 8QQ

HY50

25 Watts into 8Q

HY120

60 Watts into 8QQ

HY200

120 Watts into 8Q)

HY400

240 Watts into 4Q)

POWER
SUPPLIES

Nackington, Can
Kent CT4 7AD
Tel (0227) 6321

supplied with each pre-amplifier

_distortion — High overload — two simply combined for stereo
APPLICATIONS: Hi-Fi — Mixers — Disco -— Guitar and Organ -~ Public address

Auxiliary 3-100mV: input impedance 4 7k{) at 1kHz 5
'OUTPUTS Tape 100mV: Main output 500mV R.M.S / 2
ACTIVE TONE CONTROLS' Treble + 12dB at 10kHz2; Bass * at 100Hz % "
DISTORTION: 0.1% at 1kHz; Signal/Noise Ratio 68dB ; it
OVERLOAD 38dB on Magnetic Pick-up; SUPPLY VOLTAGE * 16.50V
(Price £5.22 + 65p VAT P&P free

HY5 mounting board B1 48p + 6p VAT P&P free.

‘FEATURES: Low Distortion —.Integral Heatsink -— Only five connections - 7 Amp output transistors

\SIGNAL/NOISE RATIQ 75dB. FREQUENCY RESPONSE 10Hz-45kHz — 3dB
"SUPPLY VOUTAGE = 25V SIZE 105.60.25mm
“Price £6.82 + 85p VAT P&P free

1.L.P. Electronics Ltd Please Supply__ . S
Crosslangj House

— 240 Watts!

The HY5 is a mono hybrid amptifier ideally suited for alt applications. Al common input tunction:
{mag Cartridge, tuner, etc.); are catered for internally, the desired function is achieved either by a
multi-way switch or direct connection to the appropriate pins. The internal volume and tone circuits
merely require connectingto external potentiometers (not included). The HY5 is compatible with all
I.L.P. power amplifiers and power supplies. To ease construction and mounting a P.C. connector is

FEATURES: Complete pre-amplifier insingle pack -— Multi-function equalization — Low noise — Low

SPECIFICATIONS:
INPUTS Magnetic Pick-up,3mV- Ceramic Pick-up 30mV: Tuner 100mV: Microphone: 10mV;

The HY30 is an exciting New kit from |.L.P__ it features a virtually indestructible 1.C with short circurt
and thermal protection. The kit consists of 1.C.. heatsink, P.C. board 4 resistors, 6 capacitors
mounting kit, together with easy to follow construction and operating instructions. This amplifier is
ideally suited to the beginner in audio who wishes 1o use the most up-to-date technology available
FEATURES: Complete kit — Low Distortion — Short. Open and Thermal Protection — Easy to Build
APPLICATIONS: Updating audio equipment - Guitar practice amplifier - Test amplifier — Audio
oscillator

SPECIFICATIONS:

OUTPUT POWER 15W R.M.S_ into 8(). DISTORTION 0.1% at 15W

INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz -- 3dB

SUPPLY VOLTAGE + 18V

Price £5.22 + 65p VAT P&P free.

The HY50 leadis |.L.+. s total integration approach to power amplifier design. The amplifier features an
integral heatsink. together with the simplicity of no external components  During the past three years
the amplifier has been refined to the extent that it must be one of the most reliable and robust High
Fidelity modules in the World

— No external components

APPLICATIONS: Medium Power Hi-Fi systems — Low power disco - Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS in 802 LOAD IMPEDANCE 4-161). DISTORTION 0.04% at 25W at
1kHz.

The HY120 is the baby of L.L.P.'s new high power range. designed to meet the most exacting
requirements including load line and thermal protection, this amplifier sets a new standard in modular
design

FEATURES: Very low distortion — Integral Heatsink — Load line protection — Thermat protection
Five connections — No external components

APPLICATIONS: Hi-Fi - High quality disco — Public address — Monitor amplifier — Guitar and
organ

SPECIFICATIONS:

INPUT SENSITHVITY 500mV

OUTPUT POWER 60W RMS into 81). LOAD IMPEDANCE 4-16Q). DISTORTION 0.04% at 60W at
1 kHz. N

‘SIGNAL/NOISE RATIO 90dB. FREQUENCY RESPONSE 10Hz-45kHz —3dB. SUPPLY VOLTAGE
+35V.

Size: 114 x 50 x 85mm

Price £15.84 + £1.27 VAT P&P free.

The HY200 now improved to give an output of 120 Watts. has been designed to stand the most
rugged conditions, such as disco or group while still retaining ‘true Hi-Fi performance

FEATURES: Thermal shutdown — very low distortion -— Loadlline protection — integral Heawsink
No | external components.’ )

APPLICATIONS: Hi-Fi — Disco. — Monitor -~ Power Slave - Industrial - Public address
SPECIFICATIONS:

INPUT SENSITIVITY 600mV

OUTPUT POWER 120W RMS into.8(2 LOAD IMPEDANCE 4-16Q DISTORTION 0.05% at 100W a

1kHz
S|?N\?L4 NOISE RATIO 96dB. FREQUENCY RESPONSE 10Hz-45kHz 3dB. SUPPLY VOLTAGE!
+45

SIZE 114 x 100 x 85mm
Price £23.32 = 1.0/ VAT P&P free.

The HY400 is |.L.P.'s "Big Daddy" &f the range producing 240W into 4Q It has been designed for®
high power disco or public address applications 1 the amplitier is to be used at continuous high power’
levels a cooling fan is recommended. The amplifier includes all the qualities of the rest of the family to
lead the market as a true hi%h power hi-fidelity power module .
FEATURES: Thermal shutdown Jery low distortion — Load line protection — No external .
components.
APPLICATIONS: Public address — Disco - Power slave — Industrial
SPECIFICATIONS:
OUTPUT POWER 240W RMS into 4Q LOAD IMPEDANCE 4-16Q DISTORTION 0.1% at 240W at
1 kHz
SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz - 3d8 SUPPLY VOLTAGE
+45V
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £32.17 + £2:57 VAT P&P free.

PSU36 suitable for two HY30's £5.22 plus 656p VAT P/P free

PSUS0 sunable for two HYBO's £6.82 plus B5p VAT P P free

PSU 70 suitable for 22 HY 120's £13.75 plus £1 10 VAT P/P free

PSUS0 suttable for one HY200 €12.65 plus £1.01 VAT P/P free

PSU180 suitable for two HY2000's or one HY400 €23.10 plus £1.85 VAT P/P free.

TWO YEARS GUARANTEE ON ALL OF OUR PRODUCTS

Total Purchase Price - .

| Enclose Cheque [ Postal Orders [J Money Order [J

terbury Please debit my Access account [J Barclaycard account [
Account number

8 Name & Address. = - B .

Signature




seminaxr report

Judging from the reactions of the 700 delegates an informative and enjoyable time
was had by all, Jim Perry reports on ‘Petting for Beginners’ the ETI-Commodore

i

seminar.

THE TWO SEMINARS took place at the Cafe Royal in
London, the setting was in the plush splendour of the
Empire Napoleon Suite — a veritable hall of mirrors and
giit fittings. Halvor Moorshead" introduced and chaired
the proceedings each day, using his impressive wit and
charm to link the speakers (how about that rise now
Halvor?).

The first talk was given by ETIs answer to Vera Lynn,
the one and only, Gary Evans. He entralled the audience
with his background to Home Computing, outlining the
development of MPUs from fledgling TTL to present LSI.
Gary was followed by Chris Corbett from the University
of Essex {Dept. of Electrical Engineering Science) who
gave an introduction to the Kim 1 evaluation kit, with an
explanation of its architecture and capabilities.

Derek Rowe from Commodore was the third speaker
with '"PET - What it can do’. As Derek probably knows
more about PET than anyone else in Europe, he was able
to describe its structure and applications very well
indeed. After question time and lunch Jim Perry gave
some sample program runs in his talk on Computer
Games, making use of the video projection equipment
supplied by Canard Productions (UK) Ltd. John Miller-
Kirkpatrick followed with his talk on peripherals, basing
applications on the Bywood SCRUMPI system.

The draw fora KIM 1 and a PET was run on ETl's PET
with a lady {yes folks some were present) winning the
KIM 1 on the Friday. All through the day 5 PETs, 3
KiMs, 4 SCRUMPIs plus the ETI and Marshalls stands
were available for delegates to practise with and get
hands on experience.

* ETI—Editor

Thanks to Paul Edwards for taking the photos and all the rest
who worked behind the scenes.
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Above are Fridays winners being congratulated by Kit Spencer
from Commedore and Halvor Moorshead from ETI. On the left
with Kit is the lucky lady who won a KM 1, Miss M. Odlin and
on the right the PET winner Mr B. Hurridge with Halvor.
Saturdays winners ar2 below with Mr J. D. Smith on the left
(smiling about his new PET) and the KIM 1 winner Mr S.
Gardner on the right.




(A \

Chris Corbitt (standing on left with his back to camera) an-
swering questions during a coffee break.

iy

John Miller-Kirkpatrick on the Bywood stand explaining the
delights of SCRUMPI tc @ delegate (JMK’s the one with the
T-shirt).

From left to right: article-writer Mike Hughes, Niige! Stride from
Marshalls and Gary Evans snatching a quick cuppa in an interval.

No, people aren’t trying to jump out the window, all the
computars are on tables round the walls.

Jim Perry (front right) and Mark Strathern (left) trying to get
their programs debugged at the last minute.

Bren, Margaret and William serving at th= ETI stand. (William's Derek Rowe snapped in mid-speech.
the one with the tie on.)
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= a & 1 " ELECTRONIC COMPONENT CENTRE
SARCLAXCANG ' 58-60 GROVE ROAD, WINDSOR, BERKS
SL4 1HS (TRADE AND EXPORT WELCOME)
. HOTLINE FOR TELEPHONE CREDIT CARD ORDERS —
ELECTRONICS LTD. WINDSOR 54525
SUMMER BARGAIN MONTH |t Gt Gn e 70U ANV ONE FREE WORYH £1
WE WILL GIVE YOU ANY ONE FREE. WORTH £1
Cheque of cash orders over £5 post free. Other orders 20p post and packing. Credit card orders by post or
phone £5 min. Add 20p post and packing. UK add 8% VAT to prices marked & Otherwise add 12%2% VAT
Free price list send addressed envelope
Please quote ETI Ad as prices may change. All devices to makers specifications.
ICs AND T
FULL SPEC PAKS ALLEY  Set 2 Tantalums |l to SOLOULLLDUEE
Pak A: 12 x Red LEDS €£1* 200uf 20v to 35 valt. Total 308 OPa £ BC107 8p*
Pak 8: 5x 741 8 Pin  £1* of 50 Capacitors £5 555 Timer 29p*  BCI08 8p*
Pak C: 4 x 2N3055 90w £1* Set 3: Electrolytics 25 voll, 556 Timer 70p*  BCI09 9p*
Pak 0: 12 x BC109 £1* 10 each {80) 1/2/5/10/ 741 8 Pin 21p* BC10SC 15p*
Pak E: 13 x 8C182 £1 47/100/220/500 and 741 1099 29p*  BCIT7/8/9 20p*
Pak F: 13 x 2N3704 £V 1000uf £5 747.0PA 89p*  BCIB2/3/4 10p
Pak G: 7 x BFY51 £1* Set 4: '3 watl 5% CF Resis- 748 1099 39p*  B8C212/3/4 11p
Pak H: 7 x 2N3B19C  £1 fors. 10 each 100} to 3 7805 £1*  BCY70/1/2 20p*
Pak J: 6 x 2N3053 £1* meg. Total 500 £5 1815 75p*  B80131/132 39p ea*
Pak K: 40 x IN4148 £1 Set 5: Zeners 400 mW 5 7808 & 12 £1.25*  0RPI2[P) 60p™
Pak N: 50 x 0AB1/91  £% each, 20 valves, 3 volt to 76023 £1.50  TIP2955 65p*
Pak P: 20 Pastic 109 €% 33 volt. Total 100 ot £5 CA3130 €1 2N3055 45p*
Pak M: 4 x Pairs 2 Amp 60 Set 6: Presets Pr Vert 100 CA3140 £1.25*  2N3702/4 8p
volt Mixed £5 LM309K £1"  2N3819C 16p
NPN/PNP 131 Type £1 Set 7: Heatsinks 10 off each LM380 750 2N3820 38p
Pak 8: 14 x BC107 £1* T018. T05. TV4 and TO3. Lm381 £1.55 2N2646 50p*
Pak S: 14 x BC108 £1* Only £5 LM3900 69&" 2N5457 50p
Pak T: 10 NPN Plastic Power ‘MC1310
2 Amp 60 volt £l DLt ko TBAB0D. 810,820 £1
Pak U: 4 x IAS50v SCR  £1 Fel Head. New EX IM : IN 414 RX 5p
Pak W: 20 Mixed. good [ LT LITJ 133 LI
Electrolytics £1 Centre. Now £25. Tw + Matching 20p Ins Bush Se 10p
Pak V: 50 x 5mid 10v €1 TwiAmp 255
Pak Y. 4 x LM30] 14 Pin Few Casssuu“ﬂecks" X PASSIVE GEAR Din Piugs. Al 19p RELAYS Multi-ole 12 von
£1° 0 dlma_'/' §02 U”g ,  Resisor /aWatt§%  2p  Din Sockets. Al 10p Mini ... 7ANTTL
b A * ed, no Llip P Presets Vert 10, PP3 Battery Clips 1 %
4 T " i * P y Clip lh
R e ™ 02" wr 2040 12p*  Type 45 Pus 25p DISCO Strove Tabe  £5% oo opt a1 e
ak Z: 20 x PN Type Colour LEOS. Al 16p* REDUCED LINES ! 7401 8p 7480 45
£1 r - CAPACITORS & DISCO Triac 10A 400v £1 «
TLI70 Hall Effect i€ K ; Oalo PCB Pen 4 2 Nibs 65p d 7505 8p 7490 33p
N . all Erec 50v 5% Ceramics g BR100 Dial 25p o e
ew Pak L: 50 x 33uF 10 volt Set 10 Decon Etch Resisl 7413 27p 12 27p
Elecrolytics £1 DispLAYS 22l fo .l 5p Transfers t2  CI0G0 400V 8ASCR 55p* 7459 g 14123 50p”
And Pak 0: 50 x 2200F 6. 3 03" oL704/2¢CC | 59pr Tamalyms 16p Tub FEC % K6 £1 7430 8p* 74157 50p*
volt Elec 030L707/2Ch 599" ELECTROLYTICS25v x4 MylonBoard  60p 7845 50
06" 0LT4T/ZNOOP - 1/10/47/100 . AW Tp
A “-gg” 220uf & 10001 15p DIODES cMOS
DEVELOPHENT Digit Clock I only 10000 25v 30p  YERO AN 10% off IN4148 & IN914 B9 40 {5p* ol 13p*
JACKSON TUNER KNOBS 1" dia 10p e 013%x5" sep=  0ABlor9l 5P 4002 17p* 4013 30p*
PARCELS. ALL £5 0—37l]pl for Short of Medium  HEATSINKS T05 & TO18 OIL Breadboard 6 x 4" Zeners BZYBA 400mW sp 4009 58p* 4049 52p*
Set 1: 250 x 50 volt Ceramic Wavi £1 9p* £2.25% INADO1 1A B50v
Capacitors 5%. 10 each RS T'PE BLEEPER lZv W4 29p* 103  25p* Switch SPST 25p IN4D04 TA 400v »* QUOTE THIS AD FOR SPECIAL PRICES.
from 22pf to 0.1uf 85 L. Large 10 Amp TO3  69p* 0POT 3gp* . 1A 50v Bridge 22p* TTL & CMOS FULL RANGE IN FREE PRICE LIST

TAMTRONIK
LTD.

In addition to our existing P.C.B. service we now offer
our

Wilmslow
Audio

THE firm for speakers!

Send 15p stamp for the world’s best catalogue of
Speak 2rs, Drive Units, Kits, Crossovers, etc., and
discount price list

ON BOARD COMPONENT SERVICE
including component kits for many ETI projects.

. _Metal Locator Il
House Alarm A | . . ‘ e
MHouse Alarm B _ ] _ "ATC @ AUDAX ® BAKER @ BOWERS & WILKINS
® CASTLE @ CELESTION @ CHARTWELL &
%e%e%;yASr:\wgtngply v ' 63 COLES & DALESFORD @ DECCA @ EMI @ EAGLE
S FIb) : ® ELAC @ FANE @ GAUSS @ GOODMANS @
_SIEIRS £l DO /€ : HELME @ |.M F. @ ISOPHON @ JR # JORDAN
I Spectrum Analyser . ; WATTS ® KEF @ LEAK @ LOWTHER @
. McKENZIE ® MONITOR AUDIO ® PEERLESS @
RADFORD @ RAM @ RICHARD ALLAN @ SEAS @
TANNOY @ VIDEOTONE @ WHARFEDALE

Prices above are VAT inclusive. P&P 20p. Send large
SAE for full details of available Component Kits,

P.C.B.'s our Component Catalogue and any specified WlLMSLOW Aunlo Dept ETl

kit list

. . . . . WAN WORKS, BANK SQUARE, WILMSLOW,
Kits include ONLY Resistors, Potentiometers, SO CHESHIRE, SKS 1HF

Capacitors and Semi Conductors. __ Discount HiFi, etc., at 5 Swan Street and 10 Swan
| IPTON Street
21 7 TOLLEND ROAD' T P o TEL: WILMSLOW 29599 FOR SPEAKERS

WEST MIDLANDS DY4 OHW WILMSLOW 26213 FOR HIFI
TEL. 021-557 9144
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'WATCH BATTERIES 65p

Ray-O-Vac long life. Most types

D.I.Y. K'T 35p With battery order)

Case opening tool, fits most watches
Tweezers, Equiv. list, Instructions

m FROM CASIO

AQ-1000.
CALCULATING
ALARM CLOCK PLUS
3-WAY STOPWATCH
Hours, minutes, seconds,
am/pm, 24 hour alarm
with sign. Stopwatch. Net, | “«* :
Lap and 1st and 2nd place e

times from 1/10th second oo wld
to 10 hours. Calculator 4 cooo
key memory, %, . 1 year | &3 o0
batteries, = 20 secs/ QYOO Q
month. %4x2%x4% t

RRP £24.95. £19.95 plus ::::
introductory offer: 2 i

spare batteries worth £1.30

Saiod

SEMICONDUCTOR
OFFERS
ALL FULL SPEC.

BC212. 8C182, BC237. 8F197. BC159, sll 8p each RCA
2015 TO3 Power Transistor (Sim 10 2N3055) 35p. ACY18 18p
BF200 20p. Motorola MRD 3051 Photo Transistors 36p. N.
Channel F E.Ts similar to 2N3819 18p Mofset Sim 10 40673
35p 3N140 Mosfets 50p M203 Dual Maitched Pairs Mosfets
Single Gate per F.E.T. 40p. SL301 Dual Matched Pair SIL N.P.N.

r Transistors FT 300MHz 30p. Intel 1024 bit MOS_Rams

Power - 3
95p Mullard BB113 Triple Varicap Diode 35p. TBA8OO | C. Amps

90p. CD4051 CMOS 50p. 741 8-pin D.I.L 23p. 500v 800mA
Bridge Recs. {ex. equip} 25p. IN4002 100v 1A Oiodes 4p 14005
800v 1A Diodes 7p Opto-Isolators BX504 Infra-Red LED to photo
cell 4 lead, new. 25p ea. 7812 12v 1A Plastic V Reas 95p 0 2

or 0.125 Red LEDs 12p each. MAN3A 3mm LEO Displays 50p
NES55 35p. 741S {wide bandwidth) 35p LM380 80p. LM381
90p

CONDENSER MIKES. EM506 Condenser Mikes, Uni-
diectional, F E T. Amp, Dual imped., 50K/600 ohms, 30-
18KHz . on/off switch. £11.00. Miniature Tie Pin Condenser
Mike. 1K imp . omnr-directional. uses heanng aid battery (supplied}
£4.95

MICROPHONES. Grundig Elecuetllnserls with built-in F.E.T

Preg’mp E£1 50. Crystal Mike Inserts 37mm 45p. Electret |
AL Lrys

Mikes, 1K{1Imp. with std Jacl Plug £2.85. Standard

FREE.
SPORTS WATCHES

F-100 (left) RRP £24.95 £19.95

52QS-148 (right) . ... .. RRP £44,95 £34.95
Up to 25 functions. Hours, minutes, seconds,
am/pm. day date and month

Chronograph Normal, net (time out), lap (split)
and first and second place times to 1/100th
second.

F 100. Water resistant (100ft) and shock res-
istant plastic case and matched strap
52QS-14B. Metal encased version. Bracelet.

ALARM WATCHES
r’?‘: :

¥

25CR-168B (round) RRP £64.95 £49,95

25CS-168B (square) RRP £74.95 £59.95
Six digits. Hours, minutes, optional seconds or
date, day. Date and month. Loud 24-hour alarm
with on/off indication. Water resistant to 100ft
Unless otherwise stated

CASI0 watches have a constant LCD display
of hours, minutes, seconds, am/pm with day,
date and month on demand. With night light,
automatic 28, 30, 31 day calendar, mineral-
glass face and all stainless steel cases, they are
water resistant to 100 feet. One battery lasts
approximately 12 months. Accurate to less than
* 15 seconds/month

Seiko Calculator watch £135 (£165). Citizen
Multi-Alarm watch £108 (135}). Ladies
watches

Send 25p for our llustrated catalogue Prices inciude
VAT and P&P. Send your cheque. PO or phone your
credit card no. to

Dept. ETI, 18/21 Fitzroy Street
Ca':nbridge. Tel. 0223 312866

Cassette Mikes 200 ohm Imped. with 2.5 and 3.5 Jack Plugs
€1 20 P A Mikes Mobile Type S0K(}. Thumb Switch €4 20.

MORSE KEYS. Hi-speed Type, all metal. £2.25 Bellina Lee
L4305 Masthead Ampiihiers and 240v AC power umit Group “A" .
UHF Only &7 50

CRYSTALS. 300KHz HC6U 40p 4.43MHz C TV Xtals 45p
0 1 Edge Connectors, 64 way 65p. 32 way 40p

RELAYS. Min. 220v AC Sealed Relay 2 pole C/0 45p. 240v AC
Sealed Relay 3-pole C/O S-amp Contacts 11-pin base 80p. t 2-volt
4.pole N O Reed Relay 20p Min 24v DC Sealed 2-pole C/0
Relays, 3-amp contacts. New 55p.

MOTORS. 1 510 6v DC Modet 20p 115vACmin 3 R P'M with
Geavbm_B_Op 240v AC Synch Motor 1/5thR P M. 65p 240v AC
Synch Motor 1/24th RP M 65p Crouzet 115v AC 4 RP.M
Motors. new. 95p

BOXES, Biack A B.S Plastic with brass inserts and fid, 75 x 66 x
3‘5mm 40p, 95x 71 x 35mm 49p. 115x 95x 16mm 57p

TOOLS. Radio phers, 5in . insulated handies £1 40 Diagonal
side cutters, 5in . insulated handles, £1.40

TRANSFORMERS. -6-0-6v 100mA, 9-0-9v 76mA, 12-0-12v
80mA 75p each. 12-0-12v 100mA 95p 1 1 Tnac Xenon Pulse
Transformer 30p.

TIL30S Alpha-numencal Displays, with data, £2.75.
8 WAY RIBBON-CABLE, min sohd core. 15p metre.

SWITCHES. Min. Toggle SPST 8 x 5 x 7mm 45p DPOT 8x 7x
7mm 60p DPDT Centre Off 12 x 11 x 9mm 75p. DPDT C/0
Shders 20p. R S. Single Pole C/ O Push Buttons 45p. Roller Micro
Switchas 15p Min. Micro Switches 13 x 10 x 4mm 20p. G.P 0.
Keyswitch Assy 3 Switches 2-3 way, 1-2 way Multipole 35p. Min
Push to make or push to break Switches 16 x 6mm 15p.

SOLDER SUCKER. Plunger tybs. eye protection, replaceable
nozzle. high suction. £4.95. Reed switches 28mm norm open. 6p
each

TAPE HEADS —Cassette Stereo £3.00 BSR MN 1330 ¥: Track
Dual Impedance Rec /Playback 50p BSR SRP90 % Track Stereo
Rec /Playback £1 95. TD10 Assemblies. two heads, % Track
Rec /Playback Staggered Stereo with built-in erase per head
£1.20 Tape Head Demag 240v AC £1 95

'BUZZERS —GPO Type 6-12v 20p Min Sold State Buzzers

6-9-12 or 24v 15mA 75p. All Metal Buzzer. 30mm diam. 6-12
voits. high tone. 25p.

W.H.F TV Transistonsed Push Button Tuners {not Varicap). new
and boxed, £2.50

AEROSOL ""TOUCH-UP'" PAINT. One colour only. Yetlow/
Grey. 6oz can. 35p

METERS —Stereo Tuning Meters 100ua per movement £2 75
Grundig Batt Level Meter 1mA 40 x 40mm £1.10 Min Level
Meter 200pa 25 x 15mm 75p Ferrant 600v AC Meter £3 95.

POT CORE UNIT. Has 6-pot cores. including 1 FX2243 (45mm)
and 2 FX2242 (35mm). 3 20mm Panel Fuseholders, 3 TO3
SIL Power Transisitors on heat sink. panel with various transistors
and diodes with a 5-amp plastic S C.R. New. €1 75 + 75p P&P

AEROSOLS —Servisol Switch Cleaner + Lubricant Bozs §5p
Freezer 6ozs 50p Gear Cleaner & Tar Remover 140zs 85p

SOLENOIDS —240vAC45p 12v DCH Duty 75p

12.WAY MOTORISED CAM UNITS. 50v AC fow rev motor
drwing 12 C/0 micro d with a for 240v
ACuse Ex equip €1 95 (+ 35p P&P}

POSTAGE 30p UNLESS OTHERWISE SHOWN (EXCESS
POSTAGE REFUNDED WITH ORDER) OVERSEAS POST AT
COST VAT INCLUDED IN ALL PRICES

SAE FORLISTS

ORDER ADDRESS

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL 2
051-236 0982

-

COMPONENT
BARGAINS
FROM

COMMUNICATIONS
MEASUREMENT

Capacitors

50uF 10V elect. 5 for 50p
64uF 10V elect. 5 for 50p
150uF 16V elect. 8 for 50p
15ufF 16V elect. 8 for 50p
1000uF 16V elect. 3 for 50p
1.5uF 63V Wima 5 for 50p
0.1uF 100V Wima poly ... ..
...... .v..... 10 for 50p
0.033uF 100V Wima ... ...
e 10 for 50p
TuF 100V ITT 7 for 50p
0.33uF 100V ITT 7 for 50p
0.01uF 125V GEC 10 for 50p

0.1uF 250V Mull 344 8for 50p
0.01uF 250V Muil 344

.............. 8 fo.r .S.O.p
100pF Lemco 350V 10 for 50p
120pF Lemco 350V 10 for 50p
150pF Lemco 350V 10 for 50p
220pF Lemco 350V 10 for 50p
BNC plugs crimp 30p ea’
Pre-set pots
68k Ohms 10p ea
500 Ohms 10p ea
Dil IC sockets 16-pin 10p ea”

Please add VAT at 12%% (*8%) on all
items and 50p post and package on all
orders under £5 (UK), minimum order £2.°
Terms — Cash with order
3

Send s.a.e. for a list of our large range
of components

Enquiries and orders to:

Communication Measurement Ltd
15 MALLINSON OVAL, HARROGATE, YORKS.
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NEWS

electronics
tomorrow......

by John Miller-Kirkpatrick

I AM IN THE ENVIOUS position of knowing someone
who knows someone who knows a director of a company
which is going to have a viewdata terminal (notice the
lower case v as the Post Office now want us to call their
viewdata service '‘PRESTEL'). As an example of the
average electronic engineer who is interested in vie-
wdata and Teletext | am somewhat overjoyed to be in
this position as there is now a very slight chance that one
day | might be abie to talk to someone who has used
viewdata and thus knows something about it. | avidly
read every scrap of information which is published on
viewdata and at present | think | could sum up this as
follows. Viewdata has the following characteristics —

1. Output is to a 40 x 24 VDU based on a commercial
television set using the Teletext display format, control
characters and graphics capabilities.

2. User input is designed to operate from a simple
keyboard and thus all user entries are to be in the form of
a choice number to a set of options displayed on the
screen.

3. Communication is to be via Post Office telephone
links using a PO approved MODEM (rentable from the
PO at ridiculous rates).

4. Communication is to a large computer installation
which is hidden away in a remote part of the country on
an exchange which is a local charge call to only a very
small number of people — many of whom will have not
yet heard of viewdata '

5. Use of the service is for information exchange in a
format which is presumably similar in format to a
magazine with articles, information and advertisers all
available at the push (or a dozen or so pushes) of a
button.

I think that accurately summarises my knowledge of
viewdata and | would think that it is possibly more than a
lot of electronic engineers know—Ilet alone the majority
of the public. Let us look at the potential of a system such
as a good telephone network and a few microprocessors
can provide.

MPUs Make Connection

Autgmatic dialling is very simple to achieve for even a
complete beginner. Dialling a number is achieved by
picking up the receiver and then using the dial to activate
acircuit breaker a preset number of times by twisting the
dial to a required position and then releasing it. These
two actions are handled by simple contact switches
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which in a simple example could be replaced by relays
and could thus be driven by electronic counters or
microprocessors.A simple SC/MP circuit such as
SCRUMPI 2 or the MK14 could handle automatic
dialling of about 200 subscriber numbers with only 768
bytes of RAM and could also be persuaded to decode the
tones for ringing, engaged, unavailable or the more

take other appropriate action. Total cost of building your
own device would be about £80, in commercial quant-
ities the device could cost under £10.

With an automatic dialler we could program our
viewdata terminal to search several viewdata libraries on
different telephone numbers to find the first available
service. At this stage we will also let our microprocessor
handle the required keyboard entries, for example,
assume you know that the latest information on the price
of bananas at the supermarket is available by dialling
each of your local supermarket’'s viewdata systems and
then answering 6 questions in the following form:

FREDS CORNER DEU
CO YOU REQUIRE? —

PRICES 1
AVAILABILITY 2
DELIVERY 3
PERSONAL SERVICE 9
REPLY? 1

FRED'S CORNER DELI
PRICES OF?

GROCERIES
VEGETABLES
FRUITS
MEATS
BAKERIES
REPLY? 3

G WwWwN =

FRED'S CORNER DEL!

FRUIT PRICES?

PER KILO 1
PER BUNCH 2
PER BAG 3
PER BOX 4
PER JAR/BOTTLE 5
REPLY? 2

FRED'S CORNER DEL!
FRUITS

APPLES
APRICOTS
BANANAS
BREADFRUIT
MORE
REPLY? 3 >

D WN —
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FRED'S CORNER DELI

PRICES OF
BUNCHES OF
BANANAS:

£00.47

THANK YOU FOR YOUR
ENQUIRY, WOULD YOU
LIKE TO ORDER?

YES 1
NO 2

Thus by dialling the local supermarket or delicatessen
and then always entering the keyboard entries for 1, 3,
2. 3 and you will be presented with the required price on
line 4 of the display (ie immediately after the third
carriage return/line feed). So now we have a unit with
a commercial price of about £25 which can order
groceries on the basis of price/ availability/ delivery.

We have assumed that the unit can read the data on
the screen which is no great technical feat but does not
seem to be included as a viewdata feature. Can the
output be other than a Teletext compatible unit (printer,
RAM, Floppy) or is viewdata limited to the 40 x 24 VDU
format?

We have also assumed that "'Fred’s Corner Deli"" has
its own viewdata computer which appears to be a feature
of viewdata but also appears to require large and
expensive equipment. Surely any MPU system capable
of handling Fred’s bought and sales, invoicing. stock
control and ordering (about £5,000 worth) would also
be capable of communicating with something as simple
as a viewdata terminal. In fact, why can’t your home
computer system control viewdata enquiries in and out?
Let your computer answer your phone after four or five
rings and test for a viewdata or vocal caller (a viewdata
caller would be recognisable with a tone). The computer
can then either take a taped message for a vocal caller or
start interrogating a viewdata caller and give out appro-
priate messages to friends (who know your password
codes) or strangers. There is thus even the facility for
Fred’'s Corner Deli to call your computer and leave a
viewdata format message as your invoice, statement or
this week's special offers.

All the above is a perfectly feasible proposition with
today's technology, the amateur constructor could build
a viewdata computer for under £500. Note that the word
used is ‘could’, because you are in theory not allowed
to—BY LAW. It is illegal to 'Permanently’ connect
unauthorised equipment to the Post Office Telephone or
Telecommunications circuits, it is also illegal to ‘steal’
electricity by making unauthorised or unrecorded use of
Post Office electricity. It would also be very difficult to
build a viewdata computer because of the lack of
specifications published. There are ways round the
problem of interfacing ‘Permanently’ to the telephone
line, one is the use of a PO MODEM at about £300 per
year rental (plus installation), anotheris . ... .. well the
magazine would not be allowed to publish circuits but
ask yourself whether the plug and socket system offered
by the PO (Plan 4A?) means that the telephone unit is
"Permanently’ connected or not?

I don't like to get politics into a column such as this
but how can our internal telecommunications industry
and services grow to fruition if the cost and complexity of
installation of a system such as viewdata is left in the~
hands of a monopoly protected by the law of the land?

ET
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k. MIGHTY MIDGETS

MINIATURE '

SOLDERING 4
IRONS ~- [

ACCESSORIES (@

RETAIL PRICE [ POSTAGE
eachinc.v.a.t.| extra.

18 WATT IRON inc.No.20 BIT| £3°78 22p

SPARE BITS aap —
STANDS £€3-25 | 65p
SOLDER: SAVBIT 20’ 52p 9p -
w10 26p 4p '
LOWMELT 10’ 65p 9p l
i.C. DESOLDERING BIT 88p TRY

No.19 (15 mm)
No. 21 (45 mm)

No. 20(3n;) 7

No. 22 (6 mm)

BIT SIZES:

From your Local Dealer or Direct from Manufacturers

S:R.BREWSTER ! |

86-88 Union St - Plymouth PL13HG
Tel: 07526501

NASCOM 1
Microcomputer

for the Hobbyist

THE ONLY COMPLETE MICROCOMPUTER
AVAILABLE TO THE HOME CONSTRUCTOR

FEATURES:
Supplied in Kit Form for Self-Assembly
Full documentation supplied
Includes Printed Circuit Board
Full Keyboard included
Interfaces to Keyboard, Cassette Recorder & T.V
2K x 8 RAM
1K x 8 Eprom Monitor Program
Powerful Z8O CPU, Mostek
* V1 6 line x 48 Character Display Interface to standard, unmodifed
V. set
* On board expansion to 2K x 8 Eprom
* On‘Board Expansion Facility for Additional 16 Lines /0
* Total expansion to 256 Input Ports and 256 Output Pors

LR I

SOFTWARE FEATURES:

* 1K x 8 Nasbug Program in Eprom

‘% Provides 8 Basic Operator Commands including single step

* Expandable Software System via additional user Programs in

Ram of Eprom ;
Sf:'a:r‘;?: Complete Kits £I+?A?§~50 Sole Appointed
P Y NOW IN STOCK POST £2.50 London
£3.50 N
Stockists

After sales service available

-
Rys All mail to: Henty's Radio 404 Edgware Rd, London W2

HAD10

LONDON W2: 404 ‘6 Edgware Road. Tet: 01.723 1008

i!l‘. ——
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Ever feel you need a good rub down before you start one of our projects? Perhaps

ETIPRINTS

you need—

ETIPRINTS are a fast new aid for producing high quality printed circuit boards.
Each ETIPRINTS sheet contains a set of etch resistant rub down transfers of the
printed circuit board designs for several of our projects. ETIPRINTS are made from
our original artwork ensuring a neat and accurate board. We thought ETIPRINTS
were such a good idea that we have patented the system (patent numbers 1445171

and 1445172). The following are available in the ETIPRINTS series.

001 3 Channel Tone Control Oct 77
Spirit Level Oct 77
Clock A . Nov.77
Digital Thermometer Oct 77
Skeet Game Nov 77
Compander Nov 77

House Alarm Jan 78
Rev Monitor Dec 77
Clock B Dec 77

Race Track Game Jan 78
Hammer Throw Jan 78
Freezer Alarm Dec 77

010 Bench Ampilifier
Freezer Alarm
Marker Generator
LED Dice
Watchdog (2 PCBs)
Stars & Dots PSU

004 Metal Locator Mk Il Feb 78 007 Star Trek Radio May 78
Ultrasonic Tx/Rx Feb 78 CD Ignition May 78

5 Watt Stereo Amp (modified) CCD Phaser May 78

Jan 77 White Line Follower April 78

Metronome Feb 78
Porch Light Feb 78
Shutter Timer Feb 78

005 Op-Amp Supply Mar 78
Frequency Shifter Mar 78
LCD Panelmeter Mar 78
Light Dimmer (3 times) Mar 78

008 Tank Battle May 78
Helping Hand May 78

006 CMOS Switched Preamp From 009 AM/FM Radio June 78
Experimenters PSU “‘Electronics Bridge Oscillator June 78
555 Boards (twice) Tomorrow’’ CMOS Stars & Dots June 78

From Project Book 6:

Noise Generator 012 Fisco Lightshow
General Preamp Stereo Simulator
Flash Trigger Digital Thermometer
Compander 013 Amplifier Module
Active Crossover Amplifier PSU

(2 PCBs) Equaliser
Equaliser PSU

014 Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

ORDER TODAY

ETI PRINT
ETI MAGAZINE,

VAT and P&P.

Send a cheque or P.O. (payable to ETI Magazine) to —

25/27 OXFORD STREET, LONDON W1R 1RF.

Each, including Lay down the ETIPRINT and rub over with a
soft pencil until the pattern is transferred to

the board. Peel off the backing sheet carefully
making sure that the resist has transferred. If
you've been a bit careless there’s even a
‘repair kit’ on the sheet to correct any breaks!
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DIODES/ZENERS , . SOCKETS/BRIDGES ~ TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pim- pcb 25 ww 45 IN2222A  NPN (2N2222 Plastic .10} 15
1N4005 600v 1A .08 14:pin  pcb 25 ww .40 2 S — e
1N4007 1000v 1A 15 16-pin  pcb 25 ww .40 2N3904 NPN (Plastic) 10
1N4148 75v 10mA .05 18-pin pcb .25 ww 75 %mgggg m:m 15A 60V 35’
1N753A 6.2v z .25 . 22-pin pcb .45 ww 1.25 . .
IN758A 10v z 25 24-pin  pcb .35 ww 110 NLED e 38
IN759A 12v z 25 28-pin  pcb .35 ww 145 D.L747  7seq5/8" High com-anode  1.95
1N4733 5.1v z 25 40-pin pcb .50 ww 1.25 aﬁm’ﬁ :I,seg com-angge {Sgg; :%g
P seg com-an e .
mgggga : 2: ; gg Molex pins .01 To-3 Sockets .45 MANI®10 7 seq com anode {3,7{,991 123
‘ H - | Om-an: el .
1N5245B 15v z .25 2 Amp Bridge 100-prv Ue2d0 MAN74A 7 223 gom—?:a?hoede (R:dv;’ 1.50
25 Amp Bridge  200-prv 1.95 FND359 7 seg com-cathode (Red) 1.25
C MOS - TTL —-
4000 .15 7400 15 7473 .25 74176 1.25 74H72 .45 745133 .40
4001 15 7401 15 7474 .30 74180 .75 74H101 .75 745140 1
4002 .20 7402 .20 7475 .35 74181 225 74H103 .75 745151 .30
4004 3.95 7403 .20 7476 .40 74182 95 74H106 .95 745153 .35
4006 .95 7404 .15 7480 .65 74190 1.75 745157 .75
4007 .35 7405 .25 7481 .75 74191 1.05 74100 .25 745158 .30
4008 .95 7406 .35 7483 .95 .74192 .75 74L02 .25 745194 1.05
4009 .45 7407 .55 7485 .75 74193 .85 74L03 .30 745257 (8123) 1.05
4010 .45 7408 .25 7486 .25 74194 1.2% 74104 .30
4011 .20 7409 15 7489 1.35 | 74195 95 74L10 .30 74LS00 .25
4012 .20 7410 .10 7490 .55 74196 1.25 74120 .35 74L.S01 .35
4013 .40 7411 .25 7491 .95 74197 1.25 74130 45 74L502 .35
4014 .95 7412 .30 7492 .95 74198 2.35 74147 1.95 741504 .30
4015 .90 7413 .35 7493 .35 74221 1.00 74L51 45 741505 45
4016 .35 7414 1.10 7494 75 - 74367 .85 74155 .65 74LS08 .25
4017 1.10 7416 25 7495 .60 74172 .45 74LS09 .35
4018 1.10 7417 40 7496 .80 75108A .35 74173 40 74LS10 .35
4019 .50 7420 15 74100 1.15 75110 .35 74L74 45 74LS11 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 .65 74LS20 .25
4021 1.00 7427 .45 74121 .35 75492 .50 74193 .65 74LS21 .25
4022 .85 7430 15 74122 .55 741123 .85 741522 .25
4023 .25 7432 .30 74123 .65 74H00 .15 741832 40
4024 .75 7437 .30 74125 .45 74H01 .25 74500 .35 741837 .35
4025 .30 7438 .35 74126 .35 74H04 .20 74502 .35 741540 45
4026 1.95 7440 .25 74132 1.35 74H05 .20 74503 .30 741542 1.10
4027 .50 7441 1.15 74141 .90 74H08 .35 74504 .30 74LS51 .50
4028 .95 7442 .45 74150 .85 74H10 .35 74505 .35 741574 .65
4030 .35 7443 .65 74151 .65 74H11 .35 74508 .35 741L.586 .65
4033 1.50 7444 45 74153 .75 74H15 .45 74510 .35 74LS90 .95
4034 2.45 7445 .65 74154 .95 74H20 .30 74511 .35 74LS93 .95
4035 1.25 7446 95 74156 .95 74H21 .25 74520 35 7415107 .85
4040 1.35 7447 .95 74157 .65 74H22 .40 74540 .20 7415123 1.00
4041 .69 7448 .65 74161 .85 74H30 .20 74S50 .20 74LS151 .95
4042 .95 7450 .25 74163 .85 74H40 .25 74551 25 74LS153 1.20
4043 .95 7451 .25 74164 .60 74H50 25 74564 .20 74LS5157 .85
4044 .95 7453 .20 74165 1.50 74H51 .25 74574 .35 7415164 1.90
4046 1.75 7454 .25 74166 1.35 74H52 .15 745112 .60 74LS367 .75
4049 - .45 7460 .40 74175 .80 74H53J .25 745114 .65 7415368 .75
4050 .45 7470 .45 74H55 .20 74C04 .25
4066 .95 7472 .40 74C151 2.25
4069 .40
4071 .35 MCT2 .95 LINEARS, REGULATORS, etc.
40381 .70 8038 3.95 LM320T5 1.65 LM340K 15 1.25 LM723 .60
4082 .45 LM201 .75 LM320T12 1.65 LM340K18 1.25 LM725N 2.50
MC 14409 14.50 LM301 .45 LM320T15 1.65 LM340K 24 .95 LM739 1.50
MC 14419 4.85 LM308 (miny .95 LM324N .95 78L05 .75 LM741(8.14).25
LM309H .65 LM339 .95 78L12 .75 LM747 1.10
LM309K (340K-5,85 7805 (340T5) .95 78L15 .75 LM1307 1.25
9301 gé)oo SER9'5E%3 1.10 LM310 1.15 LM340T12 1.0 78M05 75 LM1458 95
9309 3m 9601 45 LM311Dminy .75 LM340T15  1.00 LM373 2.95 LM3900  .50°
0322 78 0602 .45 LM318 (viny .95 LM340T18  1.00 LM380(z-14 PIN) .95 LM75451 .65
LM320K5(7905)1 .65 LM340T24 .95 LM709 (8,14 PIN).25 NES55 .50
MICRO’S, RAMS LM320K12  1.65 LM340K12  1.65 LM711 .45 NE556 .95
CPU'S ETC. NE565 .95
745188 3.00 NES66 1.75
s 20| INTEGRATED CIRCUITS UNLIMITED | M. i
MM5314 3.00
MM5316 3.50
21021 1.45 7889 Clairemont Mesa Bivd., San Diego, CA 92111 US.A.
2102L1 1.75 No Mini SPECIAL
TR1602B 4.50 ® L [alul T o DISCOUNTS
TMS 4044-45NL 14.50 All prices in U.S. dollars. Please add postage to cover method of Total Order  Deduct
g(%?%AD 1%%8 shipping.-Orders over $100 (U.S.) will be shipped air no charge. $35 - $99 5%
8723 150 Payment should be submitted with order in U.S. dollars. :;8? : g?ggo 1222
ggg %88 All 1C s Prime/Guaranteed. All orders shipped same day received. $1000 - Up 20%
21078-4, A 4.00 : . . .
2708 11.50 Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard [ Visa / MasterCharge
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Hexadecimal Keyboard
C. N. Harrison

Programming a microprocessor can
be a time consuming business if in-
structions are entered in binary using
rows of toggle switches. A far more
convenient method is to enter the
code in hexadecimal notation using
an appropriate keyboard. A suitable
keyboard should be fully debounced,
provide a strobe whenever a key is
struck and use standard power sup-
plies. The following circuit provides
all these features.

4 +5V

The eight by two matrix of keys are
scanned sequentially by the 74151
data selector, |C3 and the D output of
the 7493 four bit counter, IC2. If no
keys are pressed the Y output of IC3 is
always logic 1 since all eight inputs
are pulled high by the 4k7 resistors.
When a key is pressed the Y output
remains high until the counter
reaches the inverse of the required 4
bit data. The appropriate input of 1IC3
is then pulled low and the Y output
changes to logic O. This triggers
monostable |IC4a which disables the

1C2 1S 7493
1C3 1S 74123
1C4 1S 74151
1C5 1S 7400

clock input to the counter, enables the
data outputs via IC5 and triggers 1C4b
to provide a data strobe. While the key
is closed IC4a is retriggered by the
clock so that the data remains stable
on the output lines until the key is
released

If latched data outputs are required
IC5 can be replaced by a 7475 quad
latch clocked from the output of IC4b.
The data would be available at the Q
outputs of the latch

Tech_-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETl is prepared to consider circuits or ideas submitted by readers for this page. All items

used will bq paifl for. Drawings should be as clear as possible and the text should preferably.
be typed. Circuits must not he subject to copyright. items for consideration should be sent
to ETI TECH-TIPS, Electronics Today International, 25-27 Oxford St., London W1R 1RF.
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“STOP PRESS’* NEW LOW PRICES

= 56 Fortis Green Road
mmmm&@mmug EIactrnl‘“ns Muswell Hill London N10 3HN
Telephone 01-883 3705
TRANSFORMERS

DIODES LIGHT EMITTING DIODES POLYESTER CAPACITORS

1- 9-128" (Ine ellp) 1+ 104 1oo+ Mullud c280 Sorln 2%0vw
1-00° TIL208 Red 15p® 13p* 11p 088uf ép 0-47u4 13p
;:5: - ;:g;% VRBN?W(H )B) 279 gp :;P: 0'10}1' ép 0-88ut 11p
15 . ed 27p* p* 17p! 0-15uf 3 1-0uf 2%p

2?;: gﬁ:gg 1155: 4003 TIL232 Green(H.B.) %7p* 22p°* 17p* 0:22;1: 8 1-5uf 34p
4350 | saxie szp 2" (ine. Clip) GER LD B L
of1ssl]| BE10SE 00 P TIL220 Red 15p° 13p°® 11p° | Mullard C281 Serles 400vw
3.25¢ P TIL224 Vellow(H 8.) Mp 28p* 20p° | o.01uf 10p 68,1 1Sp 0 4Tut ¥p
3-85° BRIDGES TIL228 Red (H.B.) 28p® 20p° | 0.015uf 10p 0 10,1 16p

02 5-45° TIL234 Green (H.B.) SOp 26p* 200° | g.022ut 10p  0-15uf 18p

0-12-15-20-24-30V + 1A 3-25¢ 1A 50V 25p 1A 400V30p 2A S0V 40p {H.B.)—High Brightness. 25p

0-12-15-20-24- 30V 4 2A 4-35° 1A 100V 25p 1A 600V 35p 2A 100V 45p

Please add an extra 50p to ltems marked + 1A 200V 25p 1A 100V 48p  2A 200V 50p 1.C. SOCKETS

ZENERS 8 pin Wp“ 16 pln 14p*® 28 pin 30p*
BZYS8 400mw 2-Tv-33v 14 pin 12p°* 24 pln 2'9“ 40 pin 44p*
1z8 1w 3-8v-100v I.C. pins 100 54p* 1,000 £3-78

TO5 (SP)
'tI;O 18 (18F)

TV3 26p* (TB
w 4 26p® Bg gTaﬁmoA)S) 21p®
[ 2ap 2020) 52
TV 18 33p*® AY 14 s|=' 4 Tpt 27pf
CH 106 31p° 8 E-17 94ap® 5-8pf 33pf 180pf  1200pf  4700p!
3-15 E-1 1.49" (For 1xTD A2020) 6-8pf 39pf 220pt
{Por 1xTDA2020) 15 E-19 1.68° | 8-2pf  47pt  270pf

Transistor Covers (For ZuID 22020
TO66 and TO3 12p* Muliard 629 Series

0-01uf 0-022uf

10,000pf {0-01uf)

§p each

UAT703 (TO98) £1- LM370N
uA709 (8 pln DIL) 41p LM37T1

2-5mm 15p 25 12p uA709 (‘4 pin DIL) 41p
3-5mm 15p b uAT709.(TO99) S0p
Mono - "wA710 (8 pin DIL) S0p

Stereo —_ uA710 (14 pin DIL) S5p
“n

PHONO Connectors 90p
Plugs Sockets (TO! 98p
Plastic Moulded  10p 1way 8p 3 way 12p 25p Sp
Chrome Screened 15p 2 way 12p 4 way 14p 42p LM3905N £1-50°

CO-AXIAL Connectors vAT41 (TOB9) 45p M3DO9N T0p°

Surface uA747 (14 pin DIL) 80p MC1303[LM|303N £1 10
Plug Socket Coupler | vA748 (8 pin DIL) 42p MC1310P £1-30
18p 18p 43p UA748 (14 pin DIL) MC1312P L £218

uA 748 (T09) 5p MC1314P £3-50
uA753 8 pln DiL) £1 95 MC1315P £8-18
Y-1-0212 §-50 MC|327PITDA‘|327£1

-0
D.P.D.T. toggle MC1330P £1-15
S.P'S.T. toggle C1350P £1-00
M
D.P.D.T. Slide MC1351P £1-00
D.P.D.T. Slide Miniature MC1352P,
C1352P/
Push to Make Minjature £1-20
RESISTORS || SERER
Type Range -50 TBAB10S/AS
%2t 5% Carbon film  E12 Serles 10R-TM 2 CA3082 £1-50 430
iwm 8% Carbon film E24 Serles 3'R-1OM 2 I NSO G ] e

1 b CA3090Q 25
watt 5% Carbon film E12 Series 10R-1M Sp each CA3123E/LM1820 ‘: 50-
7E S

POTENTIOMETERS CA3130S
CA3140S
8K 250K Lin and Log less Switch inc (kLiny  -27p | CA3160S
10K 500K | Lin and Log Dual less Switch -159 CA3600E
25K 1M Lin and Log with Switch LM301AN (8 pin)
50K 2M | 10K, 100K, 500K, 1M-Dual log with Swl(ch LM301AT (TO99)
L 10K Log + 10K Antilde i Switch R P T =
og ntilde less Switcl 159 ngggLnosg) £1:00 e “,“ ICnr( ﬁlazlm_r?‘n?tlgmobﬂlser Unit. Easy to fit. Excel-
L ; ent An eft Devica
PRESETS . Send for Fren Leaflet. , Price £17-27,
-1 watt 723 Vanable + AC126 20p*
Horizontal 78L05AWC "5V §! AC127 20p*
and TJ8L12AWC 12V AC128 20p* ! uf ve-3 10 L]
Vertical 78LISAWC 15V AC176 20p*®
Tp each | 7805KC 5V 1 - - = = = T
7812KC 12V 15 S T
78050¢ % 23 = = = - - ®
780; 2
p*® [MPSUS55 55p . . — — — —
7812UC 252 MPSU36 60p | 2N292 &0 n
7815UC : * BD1 TIP31A $5p° 47 - B - W —
7818UC ‘ 9p /BD TIP32A 80p° 6-8 -— - -_ —_ P Tp
7824UC ; TIP41A 65p° 10 e - — 1B — 1
LOOSTY . D “p TIP42A T5p® 15 1 s
Lo3sT1 12V 1 4 . T1S43  40p* 3 === T p X
L037T1 IVERE F1 *|T 25p 22 I T T0 T T» ¥
L129 sy #5p° | o¢ bIBF K 12p E - - 1B = W -
L130 12v  85p° 47 Tp Tp _ Tp T 12p
L131 1g¥ 1'512: 68 % — 1 8% — -
TBAG25A 9 = P
TBA6258 12V 1-28° 100 Tp W 12p :p
TBA625C 15V 125 10— — To S {2 2%
LM309K sV 1-50° 2 35p |2 1 220 - p S8p 12p 15p 2%5p
{15 BFvs0. 20p ; 20 = B & = =
P - —
OUR NEW A4 I.C. BOOKLET Negative BFYS) 20p 1S 15p ED ED <D
Supolied FREE with orders of any 7905UC sV 1-25° BRY39 50p* 680 — 15p 20p 25p 3%p =
1.C.'s worth £4 00 or more. Contains 79120C 1oV 1 MJ29551-2¢° 1000 15p 15p Wp 25p 40p OSp
Circuits, pin connections & Data. 1815UC 51:' Rre=d Sl 1500 = —_ 25 = = =
(35p mAc. P&P il sold alone). 7018UC 1 “: 'p 2200 = p 35p 4p Tp Wp
. = 7924UC 2 f 40p | ZTX550 40673 T5p" —

Postage and Packing 25p
items followed by a * include VAT @ 8%, all olhau include 12 2 % . Always pleased to ses personal calters.
Trade and Export C most deduct 2/27 from items markad with a%, | 9 from others

VAT INCLUSIVE PRICES
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VLF Sine Generator
G. Loveday

Generating very low frequency sine
waves (i.e. less than 0.1 Hz) presents
several problems. Timing capacitors
usually have to be large valve elec-
trolytics, any amplifier used must be
D.C. coupled, and the amplifier's in-
put impedance must be very high.
One standard method is to first
generate low frequency square
waves, and then to shape these into
an approximation of a sine wave by
the use of several non linear devices,
such as diodes. The circuit shown in
Fig. 1 is a relatively simple approach
based on the familiar wien bridge. An
n-channel FET and a pnp transistor
are arranged in a DC coupled circuit
and the voltage gain is determined by
the negative feedback R3 and R4
The gain need only be about three,
thus if the bias required by the FET is
3V the output level will be
approximately half the supply vol-
tage.

RS

Readers’ Circuits

0
+20V
R2
3k3 e
i)
RV1
10k
c” (ADJUST | AMPLITUDE)
A3
12k
Cl = R1 ke C2
us == T0m - 1u5
NOTE:
o gy
g2 2
ov
O
RS
10M
—AAAA

Since R1 can be a high value res-
istor the value of the capacitor is only
1ub for sine wave outputs of 0.01 Hz.
This capacitor is available in poly-
carbonate. The amplitude of the out-
put can be adjusted by RV1 to give

low harmonic distortion and to be
about 10V peak to peak. As expected,
with this wien bridge circuit,
frequency stability is good with
changes in both supply voltage and
temperature.

Balance Circuit For ETI Metal
Locator

C. Bray

This modification is an im-
improvement to the ETI IB metal
locator Mark 2, as published in the
February 1978 issue of ETI. The first
two stages of the circuit showing have
been redrawn showing the modifica-
tions, the additional trimmer capacitor
is a Wingrove and Rogers type S60
multiturn tubular 2-25p, although
any similar type giving smooth control
between 1 and 8p will do. The func-
tion of the trimmer is to balance out
coupling between the search head
coils L1, L2.

In practice, the trimmer is set to
approximately 3pf and the search
head coils adjusted as in the original
article.

Before a search is started, the
trimmer should be adjusted for mini-

10
1

NEW
CAPACITOR

mum meter reading, with gain control
RV1 set as high as possible. This
should be done in free air, but if it is
found that lowering the head to the
ground produces a slight change, this
effect can also be trimmed out.

Even if the coils are mounted very
substantially, and should not move,
the degree of imbalance that occurs
over quite short periods of time is
surprisingly high and makes the fit-
ting of this device well worthwhile.
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BUILD THE

TREASURE
TRACER

LOCATOR

AS SEEN
ON BBC-1
& BBC-2

TV

@ Genuine 5 silicon transistor circuit,
does not need a transistor radio to
operate.

{ncorporates unique varicap tuning
~ for extra stability.

@ Search head fitted with Faraday
screen to eliminate capacitive
effects.

Loudspeaker or earphone opera
tion (both supplied).

Britain's best selling metal locator
kit. 4,000 already sold.

Kit can be built in two hours using
only soldering iron, screwdriver,
pliers and side-cutters.

Excellent sensitivity and stability.
Kit absolutely complete including
drilled, tinned, fibreglass p.c. board
with components siting printed on
Complete after sales service.
Weighs onty zzoz.; nandle knocks
down to 17" for transport.

Send stamped, self-addressed
envelope for literature.

Complete kit )
with pre-built £ 1 5 - 9 5
search coil  prio 1 20 P&P

Plus £1.37 VAT (8%)

m =" £20.95

Guaranteed  pys £1.20 P&P
Plus £1.77 VAT (8%)

o o €

‘e o

MINIKITS ELECTRONICS,

6d Cleveland Road, South Woodford,
LONDON E18 2AN

{Mail order only)
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4148 Diodes by ITT/Texas. 100 for
$0. These are full spec. devices.

“Uneneaged Hexadecimal 19 keybes o
1-10 ABCDER W ift key

£12.50.

MM2102 AN-4L. 1024 x 1 Bit. 450 nano
sec. Static Ram. £1.60 each 4/£6.00.
8/£11.60.

|-5712 256 » 4 Bit Static Ram 450 nanosec. £2.95
each. 4/£11.60. 8/£22.60.

AY5-1013 UAR/T. £6.00.

FND 500 Seven Segment Common
Cathode Display. £1.30 each. 4/£5.00.

Red Leds 0.125' or 0.2"*. 10 for £1.20.
100/£9.00. 1,000/£60.00.

Murata Ultrasonic Transducer. £2.50

each. £4.00 pair.

741 Op Amp. 25p each. 10/£2.00.

555 Timer. 28p each. 10/£2.50.

]

4001 14p | 4029 110p
4007 16p | 4047 100p
4011 14p | 4049 40p
4012 14p | 4060 120p
4013 50p | 4066 55p
4015 90p | 4069 20p
4016 40p | 4071 16p
4017 90p | 4072 16p
4020 100p | 4081 16p
4022 90p-| 4082 16p
4023 16p | 4510 120p
4024 65p | 4511 150p
4025 16p | 4516 110p
4026 160p | 4518 130p
4027 50p | 4528 100p
4028 90p

Prices include Post and VAT

Access/
Barclaycard

T. POWELL

306 ST PAUL'S ROAD
HIGHBURY CORNER, LONDON N.1 .
Tel: 01-226 1489

“N-T-E-R-L-0-CG-K-I-N-G
PLASTIC smaags’g@wgns

Newest, neatest
systems-ever

devised for storing small
parts and components
resistors, capacitors. diodes. transistors. etc. Rigid plasuc units
interlock together in vertical and horizbntal combinations
Transparent plastic drawers have labet siots. 1D and 2D have space
dividers, Bulld up to any size ¢cabinet for wall, bench or table 10p

‘ AS SUPPUIED T0 POST OFFICE
IXDUSTRY AND GOVERNMENT DEPTS.

SINGLE UNITS (1D)
(5in x 2'%in x 2%in). £2.90 DOZEN
DOUBLE UNITS (2D)
Sin x 4%m x 2%in). £4.90 DOZEN
REBLE (3D)
£4.90 for B
DOUBLE TREBLE 2 drawers, in one ouler case

£7.25for 8
EXTRA LARGE SIZE (6D 1)
£6.25t0r 8
PLUS QUANTITY DISCOUNTS
Orders over £20. less 5%
Orders over £60. less 7%2%
PACKING /POSTAGE / CARRIAGE. Add £1.00 to all orders under
£10. Orders <10 and over, please add 0% carriage
QUOTATIONS FOR LARGER QUANTITIES
Please add BYo V.A.T, to total remittance
All prices correct at time of going to press

4-WAY
IN-LINE
13 AMP

NEON (KDICATOR
LAMP__—-

PATENT
CABLE

Modern, shm-line power panel, countless uses in home. otfice
factory, showrooms. Perfectly safe. unbeatable Can be mounted
on wall or trafled a=ywhere in room. Naat rubber base. Smart
PVC outer cover. Rlack £2.90, White £3.25, P&P 60p each
State cable jength required. 20p per yard

FLAIRLINE SUPPLIES (ept. en 7

124 Cricklewood Broadway, London N.W.2

Telephone 01-450 4844

INTRODUCING OUR
w BARGAIN LCD
WATCH RANGE

. < 5 FUNCTION 4
DIGIT
LCD
displays hours,

minutes or seconds,
month and date with 4
year calendar, back-
light, metal case and
strap.

: ONLY £9.95%
12 FUNCTION

CHRONOGRAPH
LCO

hours, minutes,
seconds, day, date,
month, chrono time
1/100th sec, 2 event
timing, 1st and 2nd
place times, non inter-
rupt between chrono
and real time, back-
light

ONLY £21-95*

ALARM LCD

six digit hours minutes
optional seconds or
date, month, date,
day, 4 year calendar,
alarm programmable
for any minute in 24
hours with on/off in-
- dication, backlight.

ONLY £32.95%

SOLAR POWERED

CHRONOGRAPH
LCD
hours minutes,

seconds, day, date,
month, chrono time
1/100th sec 2 event
timing, 1st and 2nd
place times, non
interrupt  between
chrono and real time,
backlight, standby
batteries for dark con-
ditions, s/s case and J
bracelet.

ONLY £47.95%

SOLAR POWERED

ALARM LCD

six digit hours
minutes, seconds. ar
date, month,date day,
alarm programmable
for any minute in 24
hours with on/off in-
dication, backlight,
standby batteries far
dark conditions, s/s
case and bracelet.

ONLY £49.95

* All prices include presentation case, 12
month guarantee, instructions, P&P, Vat.
Money back guarantee

Send cheque of P.O. to

VIDEOTIME
PRODUCTS

56 Queens Road, Basingstoke
Hants RG21 1RE. Tel. (0256) 56417
Telex 858747

Trade & Export Enquiries Welcome
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INC.VAT

AND
POST FREE

t.T.l. APPROVED FOR
USE WITH NORMAL
IGNITION SYSTEM

REVERT TO NORMAL
SWITG

CAN BE MOUNTED ON DASHBOARD

NO MORE BURNT CONTACT

POINTS
REV LIMITER
NEON LIGHT INDICATOR

"NEG EARTH

Now'’s the time to fit yours!

Since we first presented E.T.I's original E.T.l. (Electronic
Transistor Ignition) Unit five years ago, we have sold well
over 15,000 to the delight of motorists everywhere. Now,
with E.T.l. we present an exclusive up-dated unit at prices
(kit or ready built) you cannot afford to ignore. This is the unit
to give your car the more efficient sparking it needs for better
starting, lower petrol consumption. less engine wear, less
strain on batteries, and NO MORE BURNT CONTACT
POINTS, ORDER NOW BEFORE JULY 1st AND SAVE
£2.80 ON THE KIT (£2.25 on the ready built model)
ORDERS MET iN STRICT ROTATION SO ORDER YOURS
NOW WHILE THERE'S STILL CHANCE TO BUY AT THESE
SENSATIONALLY LOW PRICES! (Please allow 28 days for
delivery )

Easy to build complete kit inc. drilled and titled P.C.B

aluminium case, etc. and simple instructions

KlT Complete kit as recommended by £9 95
E.T.I. (May 78). Inc. VAT and post free U K ®

(After June 30 £12.75)
BUILT AND TESTED inc. V.A T. post free U.K. £12.75
(After June 30 £15)

The BETTER catalogue

Modules — power amps 3 to 100 watts R.M S., power supplies
control units, etc. — D Y. disco/P.A. — bargain disco assembhes —
plenty to choose from with technical gen, diagrams and good
insgructions. Send only 20p for postage and handling for your copy by
return. You can’t be without it!

@tirlin

All communications to Dept Nz
37 Vanguard Way, Shoeburyness, Essex (03708) 5543 Shop 222/224 West Road, Westcliff-on-Sea

[om—— == o — —

YOUR MONEY-SAVING COUPON

ETI's Mk 2 and Catalogue

PRICES INC. VAT & POST FREE IN U.K.

To order send cheque or money order crossed and made payabie to
Stiring Sound. (Cash must be sent by regd. post only). Prices
“subject to alteration without notice.
TO ORDER BY ACCESS OR BARCLAYCARD JUST LET US l Name
KNOW YOUR NUMBER

Please send .

Forwhich 1 enclose £ .. . ..+ 20p

l Address
L BLOCK LETTERS PLEASE ETI7
- - — S IR EI S D SEEe SN AEee

!I
\I

poram—\

Quality Range of Products
from The Doram Catalogue include:

Single Semiconductors

Wide range of single
diodes, zener diodes,
rectitiers and general
purpose transistors.

Integrated Circuits
Quaiity hinear:and digrtal
IC's, regulators efc.
Mains Transformers

Comprehensive top quality
selection of low voltage
transformers.

Switches
A switch for most
applications.

To avoid disapporntment
send now for the current

Hand Tools

We stock a large range of
tools for most electronic
projects.

Books

We can supply a wide range
of books from simple
projects to detailed text
books.

Wire & Cable

Small or targe quantties
from a metre upwards.

Doram catalogue (edition 4) enclose 20p to cover post and packing.

Doram Electronics Ltd PO Box TR8
Wellington Road Estate
Wellington Bridge Leeds LS122UF  _p

s R S S SEMEE SSMEE GMhen GSEEn Gt ewes®
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NOW MASTER CHESS
CHALLENGER

* 3 LEVELS
OF PLAY
* SIMPLE
TO USE

* PLAY ANY

TIME

Why look for a “‘partner’” when you want to play chess.
Now you have the ideal partner, ready to accept your
challenge at any time, day of night.

Suitable for chess players at all stages, having three levels
of skill. Easy to operate — even children can use it within a
few minutes. Positions of all pieces can be verified at all
stages in game. Castling and en passent. Pieces may be set
up in any position, then computer instructed to play on.
Uses BO80A microprocessor, complete with instructions,
pieces, mains adaptor, and packed in protective box,
£129.95, including VAT, postage and packing. Access and
Barclaycard welcome. Just phone your number, name and
address and we will do the rest.

~ STRATHAND

44 ST. ANDREW'S SQ.
GLASGOW G1 5PL
041-5526731-2
CALLERS WELCOME
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[ALL BELOW W — ADD 8°/o VAT
MAINS TRANSFORMERS, TYPE 15/300 240V
input. 15V at 300mA output, £1.50 each.

MAINS TRANSFORMERS, TYPE 45/100, 240.

each
MECHANICAL COUNTERS. 4 digit R

220, 110. 20. OV input. 45V at 100mA output. £1.50

B.BAMBER ELECTRONICS

DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1QE
Tel. ELY (0353) 860185 {Tues.

to Sat.)
ALL BELOW — ADD 8% VAT

LARGE ELECTROLYTIC PACKS. Contain range of

types, over 4D pieces, £3.00 per pack (+ 12%%
VAT).
MIXED COMPONENT PACKS. Containing resistors,
pots, etc. All new, and hundreds

60p

each.

REVOLUTION COUNTERS, 000-999. 1 rev of

spindle =10, 4mm spindie. 2 hole fixing. alloy body

good quality, 40p each

SLOW-MOTION MOTORS,. 120V 50Hz 1RPM. Size
approx. 2 'dia.. 1% deep, with Ya " spindle. 60p each,

or 2 for £1.00.

1vav DC MOTORS (Ideal for model makers, quite

powerful). 60p eac

gBVSVS VALVES (BRAND NEW), 85p each. or 2 for
160

SUB-MINIATURE ROTARY SWITCHES, 4 x 5-way

make contacts. Size approx. % dia.. 17 deep. 3/16°

spindle, 50p each

30pf BEEMIVE TRIMMERS. Brand new, 4 for 50p

Min. Spf AIR SPACE TRIMMERS, approx. %

square, 3 for 50p.

Min, 5pf COMPRESSION TRIMMERS,

5/16 . 4 for S0p

SMITHS CLOCK MOTORS. 200-250V SOHz 2

watts, 1 rev. every 2 mins.. 3 hole lixing, % spindle,

£3.00 each.

V2 x

of nems, £2 00 per pack. while stocks Jast
A NiW RANGE OF SPEAKERS & CABINETS.
NEW & BOXED. AT BARGAIN PRICES.
TELEFUNKEN HIGH QUALITY SPEAKERS. 3 ochm,
8 watt RMS. 9% " dia. Full range type £6.00 each (or
2tor £11.00} + 12'2% VAT
TYPE L2 TRIANGULAR CORNER CABINETS.
Smart woodgrain Formica type finish with nylon
grille. Overail height 23° X 12" wide. Contain three
15 0hm 6% X 4  full range speakers in parallel +
100V line transtormer {easily disconnected for 5 chm
operation) £7.50 each (or 2 for £14.00) + 12%%

VAT

TVPE M704 CEILING SPEAKERS. White plastic
lascia 10" square, for recess mounting into ceiling.
with 8 dia. 15 ohm+ull range speaker. £4.00 each
+ 12%4% VAT

TYPE L4 PORTABLE SPEAKER CABINET. Smart
woodgrain Formica type finish with nylon grille, 15
high X 14" wide X 7  deep {tapering). containing
10 round. 15 ohm full range speaker + 100V line
transformer, £7.00 each + 12%:% VAT.

FULL RANGE -OF BERNARDS/BABINI ELECTRONICS
BOOK IN STOCK. S.A E. FOR LIST

TYPE HT4 HOTEL SPEAKER CABINET, wood
veneered, 12% wide X S% high X 3%  deep.
with aluminium grille + volume control and 4 way +
off switch paneis on front. Very smart, contains 3 ohm

A NEW RANGE OF QUALITY BOXES
& INSTRUMENT CASES
Aluminium Boxes with Lids

AB10 Staxdx1Yy 75p
AB13 6x4x2 £1.00
AB14 Ix5x2%2 €1.25
AB15 B8x6x3 €£1.50
AB16 10x7x3 £€1.75
AB17 10x8%x3 €1.60
AB25 6x4x3 £1.25
' o
Vinyl Coated Instrument Cases
Blue Topt with Plain Lower Sections
Veory sm fini
w1 5x2%2%2'% 75p
w82 Bxdvix1% £1.35
W83 8x5x2 €1.80
wB4a 9x5%x2% £2.00
WB5S 11x6%x3 €2.25
wBé 11x7v:x3% €£2.50
WB7 12x6x5% €£2.85
WB853 . Bx56%x3%: £2.25

5 X 3 eliptical speaker + 100V line tranxkmer.
£5.00 each + 12V2% VAT

TRANSISTORS

BFYS1 Transistors, 4 for 60y

BYX38/300 Stud Recuhers 300V at 2.5A, for 60p.

BCY 72 Transistors, 4 for 50p

BSX20 (VHF osc/muilt.), 3 for 50p

BC107 (metal can) 4 for 50p

BC 108 (metal can) 4 for 50p.

PBC108 (ptastic BC108). 5 for 50p

BF 152 (UHF amp/mixed), 3 lor 50p

2N3819 Fet, 3 for 60p.

BC148 NPN SILCON. 4 for 50p

BC158 PNP SILICON. 4 for 50p.

BAY31 Signal Diodes, 10 for 35p.

741CG RCA OP Amps 4 for £1.00.

SCRS 400V at 3A, stud type. 2 for £1.00.

TIP2956 Siticon PNP power transistor, 60V at 16A, 90
Watts, Flat pack type. 2 for £1.50

GERMANIUM DIODES, approx 30 for 30p

1N4 148 (1N914) diodes 10 for 25p

VALVES

QQvO3/20A {ex. equipment). £3.00

QQVO03/ 10 {ax. equipment), 75p or 2 for £1.20

6BHB (ex. equipment), 2 tor 50p

large electrolytic capacitars, low and high voltage .

CASH WITH ORDER. (MINIMUM ORDER £2.00)
PLEASE ADD VAT AS SHOWN

POST PAID (UK ONLY), SAE WITH ENQUIRIES
CALLERS WELCOME BY APPOINTMENT ONLY

A — ADD 8% VAT

All the abuva valves are untested, except for heaters.
and no guarantee of percentage of emission is given
Sorry, no returns.

MULLARD 85A2 85V STABILISER VALVES (brand
new). 70p each or 2 for £1.2]

6BWE brand new 85p each or 2 tor £1.50

RED LEDs {Min. type). 5 for 70p

VIDICON SCAN COILS {Transistor type, but no data).
complete with vidicon base, £6.50 each. Brand new

AEi CS10B/R MICROWAVE DIODES. up to X-Band
max, noise figure 8.5dB at 9.375GHz, 80p each

PUSH-BUTTON TELEPHONES

A ten digit push-button intercom telephone with,

handset, fimished in smart grey plastic. Ex-equipment
byt good condition. Onlv £2.50 each
DIE-CASY BOXE
SIZE approx.

43 x23 x1.2 {111 x60x 30mm)} £1.10
48 x23 x1.5 (121 x60x38mm) £1.65
48 x3.8 x1 (121 x95x 25mm) £1.90
48 x38 x2 (121x95%x51mm} £2.20
6.8 x48 x2 (171x121x51mm) £2.75
48 x38 x3 (121 x95x 76mm) £3.00
68 x48 x4 (171x121x101mm) £4,20
86 x5.8 x2 {222x146x 51mm) £3.75
10,6 x6.8 x2 (273x171x51mm) £4.85
SPIRALUX Tools for Electronics enthusiast SAE for

List
AMHz XTAL PACKS {10 assorted xtals between 4MHz
and 5MHz). Our selection only £1.00 pack.

SOLDER SUCKERS (Plunger Type)

Standard Model, £5.50
Skirted Model. £6.00
Spare Nozzles, 60p each

MULTICORE SOLDER
14Kg {1.11b.) 60/40 20 SWG on plastic reel. £3.00

WELLER WP60D Mains operated temperature control
soidering fron. €15.00.

SPARE TIPS (for WPBDD). Two types available. TYPE
€C7 (WB0D) Standard. TYPE AA7 (WBOD). Finer tip
€1.15 each

Stider Switches, 2 pole make and break {or can be used
as 1 pole change-over by linking the two centre pins)

PLA! gYIC PROJECY BOXE§ with screws on lids (In
black ABS} with brass inserts.

Type NB1 apptox. 3~ X 2% X 1% 45p each

Type NB2 approx 3% X 2% X 1% 55p.

Type NB3 approx 4% x 3% X 1% 65peach

Slider Switches 2 pole make and break for can be used
as 1 pole change-over by linking the two centre pins)
4 for 50p

OSMOR 10V REED RELAY COILS {twin 1 k ohm cails) to
fit Y& reeds {not supplied), 2 for SOp

HF CHOKES wound on %’ X 1 long ferrites, 4 for’

ALL BELOW — ADD 8°/o VAT
OUAL TO18 HEATSINKS 1 X X Y with
screw-in clamps. 3 for 50p

. GLASS BEAD FEEDTHROUGH INSULATORS, solder-in

type. overail dia. Smm, pack of 4pprox. 50 for 50p
LARGE GLASS BEAD FEEDTHROUGH INSULATORS.
as above but 8mm dia. pack of approx. 50 for 70p
12V CONTINENTAL-TYPE PLUG-IN RELAYS, 2 pole
change-over. 700ohm coil, 60p each. Bases to fit
(only supplied with relays), tDp each
1%V DC MOTORS, smail but powerful (ideal for
modelmakers). S0p each.
20v RELAVS PCB mounting type, single pole change-
over, 35p
BSR AUTOCHANGE RECORD PLAYER DECKS with cue
device, 33-45-78 rpm._ for 7 12" records.
Fitted with SC12M Sterec Ceramic cartridge and styli
Brand new, £14.00 + 12%% VAT
GARRARD AUTOCHANGE RECORD PLAYER DECKS,
Model 6.300. with cue device, 33-45-78 rpm, for
7 .10 . 12 records. Fitted with KS418 Sterec
Ceramic cartridge and styli. Brand new, £16.00 +

12%% VAT

Please note. record decks sent by Roadiine. allow 14
days for delivery.

10.7MHz SSB XTAL FILTERS (2. AkHE Bandwidth) Low
imp. type, Carrier and unwanted sideband rejection
min. —40dB {need 10.69835 & 10.70165 xals for

USB/LSB, NOT SUPPLIED). Slze approx. 2 X 1 X
1. €£10.00 each.
LOW PASS FILTERS flow imp. type), 2- QMHx smlll

metalen..apsulanon size approx. 1%2 X ¥

CELESTION 8 x 5 ELIPTICAL SPEAKERS. 20 ohm,
3 watts rated. £1.50 each + 12%2% VAT

ALL BELOW — ADD 122 %
VAT

VARICAP TUNERS, Mullard type, ELC1043/05. Brand
new. £5.00

TV Plugs {metal type), 4 tor 50p

TV Line connectors (back-to-back skt.), 4 for 50p

3-pin Din Plugs. 4 for 50p

Din 3-pin Line sockets. 15p each

Din Speaker Skts. 2-pin, 4 for 30p

Dubilier Electrolytics, 50 F 450V 2 for 50p.

Dubilier Electrolytics. 1004 F 275V, 2 for 50p

Plessey Eisctroiytics, 470p F 63V, 3 for 50p

TCC Etectrotytics, 1000u F 30V. 3 for 60p

Dubiiier Electrolytics 5000p F 35V, 50p each

Oubtlier Electrolytics, 5000u F 50V, 60p each

ITT Electrolytics, 6800sF 25V, high grade, screw
terminals, with mounting clips, 50p each

Resistor PKS. approx 300 pieces % to 2 watt types,
mixed values, our selection. £1.00 each

50p.
VHF CHOKES wound on 6-hole tubular ferrites. 5 for A RANGE OF CAPACITORS AVAILABLE AT
400

BARGAIN PRICES. SAE FOR LIST.
w—

SINCLAIR PRODUCTS"

Microvision TV now in stock £200. POM 356 digital
multimeter £26.95, mains adaptor £3.24, déluxe
padded case £3.25, 30kV probe €18.38, new
DM235 digital meter P.O.A., Cambridge pro-
grammable calcuiator £13.15, prog. library
£4.85, mains adaptor £3.20.

S-DECS AND T-DECS"

S-DeC £3.38, T-DeC £4.44, »-DeCA £4.52,
u-DeCB £6.73, 16 dil or 10T05 adaptors with
sockets £2.14.

TV GAMES KITS

Send s.a.e. for free data. Tank battle chip
AY-3.8710 plus economy kit £17.95, stunt motor
cycle chip AY-3-8760-1 plus economy kit
£17.95, 10 game paddle 2 chip AY-3- 8600 plus
economy kit £14.70, AY-3-8500 chip plus
economy kit £8.85, modified shoot kit £4.96, rifle
kit £4.95, colour generator kit £7.50, joystick
controls £1.70, 4.43Mhz pal crystals 90p.

ASSEMBLED TV GAMES

Attractively cased. Tank batile game £39.95,
stunt motor cycle game £39.95, 4 game models
(tennis, football, squash and pelota)black and
white £11.95, colour £14.50, deluxe 6 game
colour with pistol attachment £21.85, TV games
with mains adaptor £3.10.

MAINS TRANSFORMERS

6-0-6V 100ma 79p, 1%:a €2.35, 6.3V 1%02

£1.89, 9-0-9V 75ma 79p, 12 £1.89, 22 £2.60,

12-0-12V 50ma 79p, 100ma 80p, 1a £2.49,

SV z:a 95p, 15-0-15V 12 £2.79, 30-0-20V 1a
.59.

JC12,JC20 AND JCA0 AMPLIFIERS

A range of integrated circuit audio amplitiers
supplied with free data and printed circuits. JC12
6 watts £1.80. JC20 10 watts £2.85. JC40 20
watts £4.20. Send s.a.e. for free data on our range
of matching power and preamp kits

FERRANTI ZN414
IC radio chip £1.06. Extra parts and pcb for radio
£3.85, case £1. Send s.2.e. for free data

PRINTED CIRCUIT MATERIALS

PC etching kits Economy £1.70, standard £3.82,
50 sq ins pcb 40p, 1 Ib FeC1 £1.05, etch resist
pens Economy 45p, dalo 73p, small drill bit 20p,
‘etching dish 88p, laminate 76p.

BATTERY ELIMINATOR BARGAINS

TV games power unit stabilized 7.7V 100ma
£3.10, 3-way models with swiiched output and
4.way multi-jack 3/4%/6V 100ma £2.92,
6/7/9V 300ma £3.30, 100ma radio modaels
same size as a PP9 battery with press stud
conneclors, 9V £2.85, 6V £2.85, 42V £2.85,
9V+9V £4.50, 6V+6V £4.50, 4%:V+ 4%V
£4.50, ca e recorder mains unit 7'AV
100ma with 5 pin din plug £2.85, car Converters’
12V dc input, output 9V 300ma £1.50, output
7v2v 300ma £1.50.

BATTERY ELIMINATOR KITS

Send for free leaflet on range. 100ma radio types
with press and stud connectors. 414V £1.80, 6V
£1.80, 9V £1.80, 42 +4%V £2/50, 6+6V
£2.50, 9+9V £2.50, cassette typs 74V
100ma with din plug £1,80, heavy -nv 13 way
typesd'2/6/7/8%/11 ’13/14» 177217257
28/34/42v 1 Amp £4.65, 2 Amp £7.25,
wansistor stabilized 8.way types for low hum
3/42/6/7%/9/12/15/18V 100ma £3.20, 1
Amp £6.40, car convertor kit input 12V dc.
output 6/7%/9V 1A stabilized £1.95.

BULK BUY OFFERS

Minimum purchase £10 any mix. AW resistors
§% E12 1 ohm 10 10M 0.8p, 741 8 dil 20p,
NESS55 8 dil 32p, dalo pens 58p, plastic equivs of
BC108/BC109 3.8/4.4p, 1N4148 1.9p,
BC107 7p, BC109 7p, BC212 8p, IN4OO2
4.2p, 250V polyester capacitors .0156mf 1.1p,
D68 mf 1.4p, 0.1mf 1.5p, 0.33mf 2.5p, Zener
diodes 400mV E24 2V7 10 33V 5.5p.

BI-PAK AUDIO MODULES

Send s.a.e. for data. S450 tuner £23.51, AL60
£4.88, PA100 £16.71, SPMB0 £4.47, BMT80
£5.95, MK60 £38.74, Stereo 30 £20.12.

COMPONENTS

Resistors 5% carbon E12 10 10 10M, %W 1p,
1W 2p, polyester capacitors 250V E6 .01 to
.068mt 3vap, 0.1mi 2p, 15mf Sp, 22mf 4p,
33, .47mfi 6p, polystyrene capacitors £12 B3V
15pf to 6800pt 2 Vap, ceramic capacitors 50V
€12 22pf 10 1000pf 2V2p, E6 1500pf to
47000pf 2V2p, mylar capacitors 100V 001

.002, .005mf 4p, .01. .02mf 4 ¥2p, .04, 05mt
5 Vap, electrolytics 50V, 47 1 2mt 5p, 25V
2mi Sp, 10mf 4p, 16V 22m/| 5p, 33,47.100mi
6p, 220,330mt 9p, 470mf 11p, 1000mi B Vap,
zanars 400mW E24 2V7 to 33V 7 Vap, preset
pots sub-miniature 0.1W horiz or vert 100 o
AM7 8Y2p, potentiometers 4W 4K7 10 2M2
log or lin. single 28p, dual 76p.

DEPT. ETI, PO Box 68, 32 Golds

Mail order only Please add 30p to the total cost

SWANLEY ELECTRONICS

customers deduct 7% on items marked  and 11% on others Official credit orders welcome

Kent BR8 8TQ.

1es include VAT Overseas

el Rd., Swanlex

of order for postage

86

\

and plastic boxes

yours

o

Our new 1978 catalogue lists a whole range of
metal cases to house all your projects. And we've
got circuil boards, accessories, module systems,

everything you need to give
your equipment the quality you demand. Send
25p to cover post and packing, and the catalogue’s

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR
Telephone Chandlers Ford (04215) 2956

_/
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THE E

AY-3-8710

SPECIAL LOW PRICES
AND FREE OFFER Av—3—8i1o_£10.90

Sound and Vision Modulator £4.90
(Tested and Guaranteed)

; P.C.B. {ETI Project<opyright Teleplay) £2.90
E" @ | | 28 pin Socket 0.45p 14 pin Socket 0.30p 1004H Choke 0.45p

AN% If you purchase all the above items at £19.90 you will receive FREE resistors,

capacitors, diodes etc. to complete your board.

Stylish Box Set with printed fascia on main box as iltustrated £4.95

IAW[L@

Complete Kit including power supply—no extras needed £37:86- £27.90

aom Conrracn

|  COLOUR ADD-ON FOR TANK KIT

Fascia Plate. (Actual size: 12.6 x 21cm) Blue Tank, Red Tank, Green Background—fits easily to ET| Tank Project £5.90

STUNT CYCLE KIT

AY-3-8760-1
BASIC KIT (Just add controls and case) £24+-90 £18.90

COMPLETE KIT including mains power unit and case

no extras needed £2&5F £25.90

Super Stunt Cycle Drag Race Stunt Cycle Motocross

m \CLJ | :0 no.‘\

1

|

TEN-GAME PADDLETII ~v3se0 (e W

¥ X-Y axis bat movement #fsound direct from TV #pautomatic ball speed-up \
¥ small or large bats for one or both players for handicapping

SPECIAL NOTICE to customers who have alreagly purchased [ \ f ‘ N u

this game - two extra games now availabfe send as.a.e. for
free switching diagram + + \

PADDLE Il basic b+w kit (just add controls and case} £15.00

PADDLE |1 basic colour kit {just add controls and case) £20.90 r

JOYSTICK CONTROLS suitable for AY-3-8600 and AY-3-8550 (
ic's £3.50 pair {or one only for £1.90)

SPECIAL
MAINS ADAPTOR BARGAIN OF THE MONTH

for TV GAMES 9v DC 100mA. Moulded 13 amp plug. AY_3_8710 AY_3—850
oy £3-25 £14-90 £550 0

SOUND MODULATORS £2.90 VISION MODULATORS £2.90 £10-90 £3:90
{or buy both for just £6-50) £4.90 suitable for TV games

Al prices include VAT . For orders under £10 add 20p p&p. Cheques and postal orders to be
made payable to TELEPLAY; send your order {No stamp needed,) to Teleplay, Freepost, Barnet, EN5 2BR.
or telephone your order quoting your Barclaycard or Access number

ESEE3 | SHOP OPEN - 10am to 7pm - Monday to Saturday

W ) ‘____J ___

TELETEXT DECODERS — Texas XM11 — £99.90 TELETEXT KEYBOARD — £17.00

!
L.k CLOSE TO NEW BARNET BR STATION — MOORGATE LINE Ve wekare oo

TRADE ENQUIRIES WELCOME
(formerly TELECRAFT) /
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~ MINI-ADS s cLassiFiep
“ L

RTT The “Reynard The “Fox
over £5 post free, I_ow GOST Box Es Chess CPI'CCCS’ opineri:%H;-/,,

under £5 add +5% s
All prices include VAT [ o=}

BUTTON CELLS o
ww %X ] | N e~

Y
600mAh 345 10.0 115 S

VENTED CELLS N ' {

{for fast change)
0.45 Ah 17.6 28.0 0.80
gisan 178" R o AND INSTRUMENT CASES .
1.2 Ah 225 490 1.45 e by el
1.8 Ah HP11 or Size "'C’ 1.95 Aluminium box with lid 2 Section case. Black pvc — = i
2.5 Ah 326 430 235 and screws Coated top and aluminium RETAILS IN SHOPS FOR APPROX. £50.00. BUY
| 4.0 Ah HP2 or Size "0 2.50 -3x2x1 42p base NOW AND SAVE
100Ah 415 90.0 5.00 4x3x1% 49p L W H Price
OV Pack 5x1.2 Ah nicads 7.50 4x3x2 56p  6x4%x2 €1.25 BIMDRILL 4 x2 x1 approx Many uses
4.8V Pack 4x1.2 Ah nicads 6.00 6x4x2 62p 6x4x3%2 £€1.37 N
Tags available at extra 10p per cell for 1.2 Ahand 1.8 6x4x3 72p  8x5%x2% £1.50 £12.95 mains P'?we"eu/ . Ideal for P.L.B.
Ah nicads only. - Bx6x2 97p  10x6%x3 £1.95 Inc. VAT/P&P. Complate with ! \\’ = drilling
Charger — Suitable for any of the above vented nicads 8x6x3 1.08p 3 collels
;harges up to twelve similar cells in series at a 50mA
or 200maA rat ]
e el LI rEA L P MICROMINIATURE MERCURY TILT SWITCH
Sizes approx. in mm Sheet aluminium standard and cut to size, self-tapping Designed far use “STOCKS LAST
Mail or?jgr screws, nuts bolts and washers. Pamphlet on our full in watches, etc. £1.00 e warrpar westocks us

range of cases supplied with every order or send a f

stamped selt addressed enveiope to HARRISON gH(E)OsL%% N - I _c. M O D E L C()l\rlida;lr)

‘BROS., P.O. Box 55, Waestcliff-on-Sea, Essex,

Manufacturing service of sheet metal parts for trade; 27 SIDNEY ROAD, LONDON N22

send drawing and's s.a.e. for quotation. OTHER CHESS SETS AND BOARDS ALLOW UP TO
AVAILABLE — 15p ILLUSTRATEQ LISTS 21 DAYS FOR DELIVERY

LOOK! HERE IT IS! 1.B.M. 735 INPUT OUTPUT TYPE-
WRITER. Used demonstration only. Plus
technical and service documentation in-
cluding interface information. Purchaser
collects. £295. Telephone 01-868 9794,
Ruislip Area.

N ELECTRONIC KITS.—SAE for new catalo-
5 gue, and clearance list of obsolete kits.—

NEW! HOBBY_PACK / J | \ \ a é)erRON UK, 7 Hughenden Road, Hastings,
STICKIES ' | THE AMAZING VIDEOGRAPH ¢

@ Displays sound waves in lull colour

MICROCOMPUTER | C s, new 21L02

Professionals worldwide usé STICKIES — for building @ Automatic background colour change low power RAM, 1K x 1 450ns, £1.00. 2708

and debpugging prototypes. faultfinding — even de- 'i‘;?j;ﬁ‘o';‘;f;feé’jgggg‘j;‘g:‘a'{‘;j‘s‘ ke EPROM, 1K x 8 450ns, £8.50. Also:

ﬂgwbﬁorCaB"::\{:::: comes the"hobb} peck — 120 ®Quiput direct to TV aerial sacket MC6800P £13.50; MC6820P £5.50;

STICKIES for 80p. Make projects less sweat, more ®COMPLETEKIT o4 g g5 Oﬁﬁziggggg"*i“gtgs MC6850P £7.00; MC8T97 £1.10;

T e o o et Reaidy built Videograph now available £38.95 | " aciecC hootroo b gal Goo2IF £5.50:
—_ re 5 sive * e W B B B

printed labels which immediately identity pin-outs for a eady it Siseagrapninowiavarsae Buffers: ,\QC,BTZB Ef;‘ ‘,70’ MC?TQB £1.10.

carefully-selected range of 4000- or 7400-series IC's COLOUR MOOULATOR FOR ALL TV GAMES £6.95 rices each, InC. postage.

e e ST pbo. Plores are v es) insho I o Inswi

CMOS required. Ofticial orders welcome © 3 senarate nputs § Gand B 16 Ga"‘SborOUQh Road, |pSWICh

@ SWITCHABLE background colours

GONCEPT ELECTRONICS Sy SINGLE SIDED PC BOARD OFFCUTS.

8 Bayham Road, Sevenoaks, Kent 0293 514110 PtB and Parts for AY-3-8500/8550 Game £3.95 Approx. 300 sq. inch £1.25 inc. postage. E.

J. M. STUART-BRUGES Steele, 382 Linnet Drive, Chelmsford, Essex.

] === ] 137 BILLERICAY ROAD, HERONGATE, BRENTWOOD
PRINT ESSEX CM13 3SD. TEL. 0277 810244 DELTA DISTRIBUTION
SPECIAL OFFER CO.
i 1 FAMOUS ‘CARTERS' 75 WILLOWTREE AVENUE, GILESGATE MOOR, DURHAM
SIRENS Tel. (oaa:) 42750 or 81765
240w Ao 599
inclusive Of?/nA PP TRANSFORMERS (p/p 35p each)
d Send cheque, P.0. 1o 240V 12V (or 6-0-6) 200mA 0.98
an o 220V 12V for 6-0-6) 200mA 0.88
= ) ) CWAS ALARM 240V 12V, 12V (or 24) both 260mA 1.95
11, Denbrook Walk = 240V, 12V 2A 3.95
Bradford BD4 00S VOLTAGE REGULATORS
240V AC SAE for Price List 12vDe LM 342 P-5 + 5V 3pin T0-202 200mA 0.79
LM 342 P 12 + 12V 3pin T0-202 200ma o8
— LM 342 P-24 + 24V 3pin T0-202 200m. X
. Comprenensive 1a,.yc vonstructors’ Hardware - LM 317 MP Adjustable 3pin T0-202 500mA 148
and accessories. e THE PROPRIETORS OF BRITISH PATENT Th
Selected range of popular components. s NO. 1161 222, for "'Electrical Insulator’s ™ 743 EN.E"SST 23",‘3 DIL 03
Full range of ETI printed circuit boards resistant to Creeping Currents and Arcs LM 348N Qusd 741 140K 1
normally ex-stock, same day despatch at wish to negotiate for the sale of the patent, or R B e, oias
| competitive prices. for the grant of licences thereunder. Particu- RESISTORS o
P.C. Boards to individual designs. lars from Marks & Cierk, 57-60 Lincoln’s inn XTI AR . o 0:02
: : : CSC BREA
R¢S|st-coateq epoxy glass lamm_ate for the Fields, London WC2A 3LS. Experimentor 300 6.20
d.i.y. man with full processing instructions (no } Experimentor 600 (Accepts wide chips) 6.55
unusual chemicals required) toggc-;ﬂorgie‘o'.rpliM1 gg-gg
- - - Tt ——— ogic Prol R
Sena 15p for catalogue. [ SPECIAL OFFER: If you can buy the same Protoboard & o4
RAMAR GONSTRUCTUB_ for less, we will refund the difference. Brand MAX 100 (Digitét Frequency Meter) 74 98
ificati ts, switches, VEROBOX
SERVICES o new and full SPBCIfICa%I{_)C gc’)v'os 1 is- 71 x 49 x 19mm Black 0.44
transformers, Imear,s' 0 ans Cash/cheques /dratts/P.Q.s. ACCESS No accepted. Telephone
MASONS ROAD tors, and other semiconductors. Send large us with your ACCESS No. for really fast serice
STRATFORD-ON-AVON SAE for catalogue: DELTA TECH (E) & CO., Posi/packing 259 uhless o0 N ndera o et
WARWICKS. Tel. 4879 62 NAYLOR ROAD, LONDON N20. TRADE AN EXPORT ENQUIRIESWELCOME | iy
= L o S
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i1 B "t Tavailable for an ETI projects
i (""‘.‘. - from day one of ETI, phone
g[f A your order

3

e Soel o

1 SPECIAL OFFER—Single
i “4 sided Rax PCB mat, four off,
e (| 4% x6%", 99pall up

CENPNEE ¢

EF: 8818

'\11 a

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD - Tel:01-891 1923

COMPONENT
BARGAINS

7411Cs .. .. .. . 25peach £1.00/5
5551.C:s .. 30peach £1.25/5
7404 1.Cs . 12peach 50p/5
74751Cs 30peach £1.25/5
74901.Cs 35peach £1.50/5
741411Cs 50p each £2.00/5
Diodes IN4148 3p each 25p/10
IN4001 4p each 30p/10
IN4A004 5p each 40p/10

Zeners 400mW 5v1, 5v6,12v  10p each
5v 600mV Voltage regulators 90p each
100v 2 Amp Bridge rectifiers 40p each
Transistors BC107 9p each 80p/10
2N 3055 ......... 50peach

0.2 Red L.E.D.s with holder .. ... 10p

ImHR. F.chokes ... 10peach 85p/10
10 way ribbon cable 50p/m £4.50/10m

100p A Meters 2% ' x 1% ... £3.85
DIL Sockets 14 pin T €12p
16 pin .. 13p

FND500 7 segment L.E.D. displays £1.30
Soldercon I.C. Socket Pins . 50p/100
Prices inctude VAT. P&P 20p per order

Stephen Instrumentation

49 Hucknall Avenue
Ashgate, Chesterfield

Derbyshire $40 4BZ

RESISTORS 1/4W 5% carbon film E12
series 80p per 100 any mix, 1M and
greater 10%, P&P 15p. JM.S., 62 Kirk-
stall Avenue, Leeds 5.

CORE MEMORY PLANES, ex-equip.
without drive circuits, 4K (64x64) per
plane, 99p each plus 25p p&p, £7.50
post free for 8, £12 post free for 12. G.

We make transformers

os MABET LTD amongst other things

LOW VOLTAGE TRANSFORMERS: Prim 240V ac.

6.3V 1.5A £2.45; 3A £2.85; 6A CT £6.30; 12V 1 5A £2.85; 3A
CT £5.30; 6A CY £6.85; 18V 1.5A CT £5.30; 24V 1.5A CT
£5.30; 3A CT £6.85; 5A CT £14.00; 8A CT £23.75; 12A CT
£30; 40V 3A CT £8.75.

TWIN SEC TRANSFORMERS: Prim 240V ac.

6V 0.6A + CA 0.6A 9V 0.4A, 12V 0.25A + 12V 0.25A. 20V 0.15A
+ 20V 0.15A; all a1 £3.25 each’ 15V 0.75A +15V0.75A £4.85:
15V 1.5A + 15V 1.5A £6.85; 18V 1A + 18V 1A £6.10; 18V
1,54 + 18V 1.5A £7.30; 20V 1.5A + 20V 1.5A £7.30; 12V 4A
+12V 4A £8.10; 25V 2A + 25V 2A £8.10.

MIDGET RECTIFIER TRANSFORMERS: 240V ac.

6-0-6V 1.5A or 9-0-9V 1A £2.45 each; 12-0-12V 1A or 20-0-20V
0.75A £2.85 each; 9-0-9V 0.3A or 12-0-12V 0.25A or 20-0-20V
0.15A £2.95 each

LT TRANSFORMERS TAPPED SEC: Prim 240V ac.
0-10-12-14-16-18V 2A £4.85; 4A £6.50; 0-12-15-20-24-30V
ZA £5.85; 4A £8.90; 0-5-20-30-60V 1A £6.75; 2A £98.75;
0-40-50-60-80-100-1 1OV 1A £9.70.

MAINS TRANSFORMERS SPECIAL OFFER: Prim 240V ac.
250-0-250V 60Ma 6.3V 1A £1.50; 250V 100Ma 6.3V 2A £2;
9V 3A £2; 23V 0.5A £1.25; 20W Auto, 1107240V £1.75.
SPEAKER AUTO MATCHING TRANSFORMERS

12W 310 18 or 15 up or down; £2.50.

LOUDSPEAKERS

38 or 45mm 2%in &), 2%in 8 or 250. 2%in 8 or 80(. 310 350
3%in 3, 16 or 80Q). all at £1.10 each; 5x 3in 3. 8. 15 or 250, all
£1.25 each: 8 x 5in 4, B or 25, £2.50; 8in 80 £2.50.
“INSTANT” BULK CASSETTE/TAPE ERASER

Instant erasure of cassette and tape spoal. any diameter
demagnetises tape heads. 2007240V ac £5.50.

POWER SUPPLY, TWIN OUTPUT: Prim 240V ac.

New, British manufacture, smoothed d.c. output 20V 1.5A, plus
stabilised output of 15V 100Ma, plus 12V ac 0 5A output,
complets with diagram £3.00.

CONOENSERS

Electrolytic 1000/50V 30p; 2000/30V 30p; 1200/75V 50p;
3900/ 100V £1.25; Paper tubular W/E 0.47/600V, 2.2/400V
4.7/1B0OV all at 25p each. £10 per 100.

EDGWISE LEVEL METER FSO 200 sA

Size 19 x 18 x 20mm 8000 . £1.10.

SYNCHRONOUS GEAREOQ MOTORS, 240V sc

Brand new. built In gearbox, 1. 6. 8. or 20 RPH all at £1.20 each
©0/P TRANSFORMERS FOR VALVE POWER AMPLIFIERS
P.P. sec. 1apped 3-8.15, A-A 6K JOW £11.50; A-A 3K 50W
£17.00; 100W (EL34. KT88. etc.} £22.00.

G.E.C. MANUAL OR POWER AMPLIFIERS

Covers valve amplifiers 30W 10 400W 75p.

- Peterborough.
COMPUTER PROGRAMMING. If you

Langley, 31 Bakers Lane, Woodston,

MULTI WAY CABLE, SCREENEO PVC COVERED

36 way £1.00; 25 way 75p; 14 way 50p; 6 way 25p; 4 way 20p;
2 way 10p; t way 8p; fig 8 stereo 15p per metre, 4 way
individually screened 20p per metre

TWIN FIR 8 CABLE

Poiarnsed. 100 metre £4.50.

need a simple introduction to computing read
our new book: A FAST INTRODUCTION TO
COMPUTING." Send £2.95 plus 50p p&p or
S.A.E. for explanatory leaflet to Industrial
Training Press, Dept. E.T.1., 3 Ringwood
Way, Winchmore Hitll, N21 2RA. Money

refunded if not satisfied. 2042.

TROUBLESHOOTING, PROGRAMMING
AND DESIGN help offered for 6800 micro-
computers especially S68. Also assistance
with hardware interfacing and monitor
writing (expansion to Z80 soon). 01-960

MINt 3 CORE CIRCULAR CABLE, 19 x . 10mm
Ideal for speakers, intercoms, telephones, eic. £4.50 100m
ALL PRICES INCLUDE VAT
CARRIAGE EXTRA ON ALL OROERS
Tallers by appointment only
S.A.E. enquiries, lists
Dept. ET 46, Kentlworth Road, Edgware. Middx. HAB BYG
Tel: 01-958 9314

24 HR. CLOCK/APPLIANCE TIMER KIT

Switches any appliance of up to 1KW on and
off at preset times once a day. KIT contains:
AY-5-1230 Clock /Appliance Timer IC, 0.5
LED display, mains supply, display drivers,
switches, LEDs, triac, complete with PCB and

full instructions £13.75
. [
Special white box (56 x 131 x 71mm) with red
Acrylic window — undrilled £2.20
ready drilled for kit £2.50

TOUCH CONTROLLED LIGHTING KITS.

These KITS replace conventional tight switches and control 300W of lighting. No mains
rewiring required. Insulated touch plates. Complete with easy to follow instructions.
TSD300K TOUCHSWITCH and DIMMER combined. ONE touchpiate to switch light on
or off. Brightness controlled by small knob. £5.20

TS300K — TOUCHSWITCH. TWO touch plates. One for ON. one for OFF. £4.00
TSA300K — AUTOMATIC TOUCHSWITCH. ONE touch plate. Touch for ON and light
stays on for preset time (variable from 2 secs to 32 mins.). Ideal for stairs and hall
£4.00

|
= J

LD300K — 300W LIGHT DIMMER KIT. Replaces conventional fight switches £2.80

AY-521230 Clock Apptiance Timer |.C £€4.85 RIS BARGA
LM3911 Thermometer /Temperature Control

1.C. (with data) £1.00 400V Plastic “* isolated tab
NES56 Timer |.C. 8 pin dil 36p (3 for £1.00) 3A . . . 63p
741 Op Amp I C-8pindi 23p(5for£100), | 5 3Awithwigger 3
BCI77 Bp BEYS0 15p 2NGO21PUT 34p | 12 A
BC148 8p° 2N305540p TIS43 UJT 24p 20A 155p
BC158 10p° TIP31A 50p 1N4148 ap' 25A 190;'!
BC182L 8p” TIP32 50p 1N4004 4p DIAC 21p

C106D 5A/400V SCR 50p

CMOS LOW PRICES

4000 18p 4012 18p 4023 18p 4077 45p:
4001 18p 4013 51p 4026 18p 4501 20p
4002 18p 4015 91p 4040 97p 4510150p
4007 18p 4016 51p 4049 50p 4516150p
4011 18p 4017 91p 4050 50p 4519 56p

6-0- 6V 100mA
12-0-12V 100mA 95p°

ARE YOU

USING YOUR SPARE TIME PROFITABLY?

If not, you're losing money. Money that you could be making by selling used
colour televisions from home in the evenings. Technica!l knowledge is not
required, and provided you start correctly and know exactly how to operate,
you can easily earn a substantial CASH INCOME with a starting capital of
less than £20! Our new unique publication “How to Deal Successfully in
Used Colour Televisions’’ enables you to follow in the footsteps of many
experts who have a great deal of combined experience in this lucrative home
business, and who have ‘pooled’ their knowledge to help 4ou. After all, to
follow the advice of someone who has travelled the ground before you, is to
be given the best possible start. And the hundreds of valuable trade secrets,
hints, tips and suggestions in the guide show exactly how anyone of average
intelligence can succeed immediately.
Every aspect, from securing the first television right through to rapid
expansion of sales, is covered with the detailed knowledge of experts to
ensure certain success. Indexed information on particular makes of
television is presented in clear tabular form, describing performance,
reliability, price and service. In particular, the tips on expanding the business
are very practical,_and are almost automatic when put into practice. Pages of
unique advice on advertising ensure that maximum sales are secured, and
sources of supply are described in detail — for both televisions and
new/used spares. Monochrome sets are also covered, as are “‘invisible’
cabinet repairs. Plus FREE on-going advice and FREE regular updating
service.
You can start tomorrow — but you’ll need our guide. Consisting of TWO
specially-prepared books in an attractive pack. It costs just £3.95 — a small
price to pay for financial independence!

SAME DAY SERVICE
DEPT. MM, CITY PUBLISHING, 2 NOTTINGHAM ROAD, SPONDON,
DERBY DE2 7NH.

OPTO ELECTRONICS

€280 Polyster Capacitors 250V d.c (v(a)lues in u::) .
" 01 4p; 022, .033,.047,.0685p"; 0.16p°; .15,
0.2" Red LED 10p 7p%: 22 8p: 33 11p5 47 12p%; 68 17p5 1.0
0.2" Green LE.D 21p 20p"; 2.2 36p°

0.2" Yellow LED  25p RESISTORS .33W 5% 220hm to 10Mohm 1¥zp’
DL727 Dual 0.5" Display.€1.50 | pysh Bution, push to meke 20p°

QUANTITY DISCOUNTS ON REQUEST
Add 8% ('12%%) V.AT plus 25p P&P. MAIL ORDER ONLY TO

T.K. ELECTRONICS ™

106 STUDLEY GRANGE ROAD, LONDON, W7 2LX

b s v Mms man | S MR SR .l Swhel ISR S S SN ANEriumms S
To Dept. MM, City Publishing, 2 Nottingham Road, Spondon, Derby DE2 7NH
Piease send by return post "How to Deal Suceesstully in Used Colour
Televisions. "

| enclose cheque/p.o. for £3.96.
NAME ... ... .. ...

ELECTRONICS TODAY INTERNATIONAL — JULY 1978



Solve your problems-
andours

+20V DC.
@ Aisat14.3 volts. Why?
@ RLla contacts fail frequently. Why?
@ Your present job lacks excitement and prospects — and looks

03 downright boring at seven o'clock on a cold morning. Why?
If you know the answers to the first two problems, talk to us —and we’ll
y help you to solve problem 3.
oV .

You'll earn up to £4,500 p.a. tostart —depending on whether ot
not you want to work nights. Benefits, canteen facilities and
working conditions are first rate. At liford, we are conveniently
situated on the edge of the Essex countryside and forty

minutes from the West End of London by train/underground.
Relocation expenses will be met where appropriate.
Applications are invited from men and women.

For the details and an application form contact
Doug Brine, Employment Officer, The Plessey
Company Limited, Vicarage Lane. [!ford, Essex.
Tel: 01-478 3040 Ext. 2191.

Plessey Avionics & Communications and Plessey Marine design
and manufacture sonar and communications systems for civil
and military use woridwide.

Our test engineering personnel use some of the most advanced

test equipment in existence.

Some experience of testing/trouble shooting either

sophisticated electronic equipments or UHF/VHF and/or

HF/SSB radio equipment is essential. A technical

qualification would be an advantage. Applications

from ex-Service personnel with appropriate
experience will be welcomed.
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MK14-the only low-cost
keyboard-addressable
microcomputer! -

The new Science of Cambridge
MK14 Microcomputer kit

The MK14 National Semiconductor Scamp based
Microcomputer Kit gives you the power and performance
of a professional keyboard-addressable unit - for
less than haif the normal price. It has a specification
that makes it perfect for the engineer who needs to
keep up to date with digital systems or foruse

in school science departments. It’s

ideal for hobbyists and amateur electronics

enthusiasts, too.

But the MK14 isn'tjust a training aid
It'sbeendesignedforpracticalperformance,
S0 you canuse it as aworkingcomponent
of, even the heart of, larger electronic
systems and equipment.

MK14 Specification
Hexadecimal keyboard
8-digit, 7-segment LED display
512 x 8 Prom, containing monitor
program and interface instructions
256 bytes of RAM

4MHZz crystal

5V stabiliser

Single 6V power supply

Space available for extra 256 byte
RAMand 16 port 110

Edge connectoraccess to all data
linesand I/O ports

Free Manual

Every MK14 Microcomputer kit includes a
free Training Manual. It contains

% % % % * % ¥ b

*

operational instructions and
examples for training applications, and
numerous programsincludingmathroutines
(squareroot, etc) digital alarm clock,
single-step music box, mastermind and
moon landing games, self-replication,
general purpose sequencing, etc.

Designed for fast, easy assembly
Each 31-piece kit includes everything you
need to make a full-scale working
microprocessor, from 14 chips, a 4-part
keyboard, display interface components,
to PCB, switch and fixings. Further software
packages, including serial interfaceto TTY
and cassette, are available, and are
regularly supplemented.

The MK14 can be assembled by anyone
with afine-tip soldernngironand a few
hours' spare time, using the illustrated
step-by-step instructions provided.

Tomorrow’s technology - today!
“ltisnot unreasonable to assume that
within the next five years. .. there will be
hardly any companies engaged in
electronics that are not using micro-
processors inone area or another”

Phil Pittman, Wireless World, Nov 1977.
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The low-cost computing power of the
microprocessor is already being used to
replace other forms of digital, analogue,
electro-mechanical, even purély
mechanical forms of control systems.

The Science of Cambridge MK14 Standard
MicrocomputerKitallows youtolearnmore
about this exciting and rapidly advancing
area of technology. It allows you to use
your own microcomputerin practical
applications of your own design. And it
allows you to doitat a fraction of the
price you'd have to pay elsewhere.

Getting your MK14 Kit is easy. Just fill in
the coupon below, and post it to us today,
with acheque or PO made payable to
Science of Cambridge. And, of course, it
comes to you withacomprehensive
guarantee If foranyreason, you're not
completely satisfied with your MK14,
returnit to us within 14 days for a full
cashrefund.

Science of Cambridge Ltd,

6 Kings Parade,

Cambridge,

Cambs.,CB2 1SN.

Telephone: Cambridge (0223) 311488

|—To: Science of Cambridge Ltd,
6 Kings Parade, Cambridge,
I Cambs,CB21SN

I Please send me an MK14 Standard
Micftocomputer Kit | enclose cheque/
I Money order/PO for £43 55 (£39.95
+ 8% VAT and 40p p&p)
Allow 21days fordelivery

Name

ETI7
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NTRPLAN

everything for the modern D.LY electronics enthusiast and more.

100W RMS STEREO DISCO

A genuine 100W AMS per channel (both channets driven] stereo disco

10 CHANNEL STEREO
CGRAPHIC EQUALISER

A new design wilh no ditficull coils to wind. but a specification that
puls it in the top-flight hi-fi class. All this for around £70 including
lully punched and printed melalwork and woodwork. Send for our
component schedule now. Full construction details price 25p. (Al

| 1 il

INTEGRATED CIRCUITS

with auto fade on microphone, VU melers. tull monitoring and cueing
facililies and a very tgh

prices include V.A.T. and p.&p.). Over 35 pages in our calalogue devoted to hundreds of
usefu) 1.C.s. All with data. pin connections and many
with applications circulls and projects lo build. Post the

coupon now!

quality light show. Com (*
plete construction booklet
MES41 price 25p. Cabinel
comes complete with lid |
and carrying handles.

oy §

VERY LOW-DISTORTION
AUDIO OSCILLATOR

The very low distortion sine wave [ O O1%) output 1s suitable
tor testing very high quality
hi-fi audio equipment Also
includes square wave output
Range 20Hz to 26kHz Output
0OV to 1V in three continuously
variable steps Total cost
around £21 Full construction
details in our catalogue Send
the coupon below. now! {All
prices include VAT and
p.&p

TOUCH-SENSITIVE PIANO e

The reveolutionary new IC AY-1-1320 firsi seen on “Temorrow's
World' now available. Complele kit ol ICs to build a 60-note
piano (18 x 1C's| order as HQS3H price £36.86. Preliminary
circuit details in our Oclober newslelter. Complete design. pch's
afiraclive veneered wooden cabinet available soon. 1t's the most
realislic-sounding eleclronic piand we've ever heard and
includes simulated damping. loud and soft pedals. Full details
our newsletlers. [All prices include VAT, and p.&p.)

SWITCHES

‘ PEDAL UNIT

We stock a wide range.of switches including a really

A complelely self-contained pedal umit. 13-note. 2-Octave
range. 4 organ siops. |1 can be added Lo any organ. A really
unusual exira is Ihe bass quitar stop which uses four
}1 envelope shapers to give a real bass guilar sound. A must lor
Ihe solo guitarist. Full consiruction details in our catalogue

jow-priced high guality interlocking push-button swilch
system which is extremely versatile. We've got toggle
swilches. slide swilches. push swilches. rolary
swilches — there are dozens 0 choose trom. but il's
only a tiny part of our fantastic range.

posi the coupon below. now!

SYNTHESISER

The International 4600 Synthesiser. A very comprehensive unit.
Over 400 sold. We slock ali the parts costing less lhan £500
including fully punched and printed metalwork and a smart teak
cabinet. Far fess than hall what you'd pay lor a ready made
synthesiser of equal qualily. Specification on request. full
conslruction details in our comsiruction book £1.50. [Alt prices
inciude V A.T. and p.&p.}.

‘PE' STRING ENSEMBLE

Unbeatable prices and finest quality components only when
you buy from Maplin. All parts available ta build this
fascinating project. Comp: schedvle available shortty
[sae appreciated]. Demonstration model in our shep seon.
Phone now and compare our prices.

Our bi-monthly newsletter keeps you up to date with latest
guaranteed prices — our latest special offers ~
details of new projects and new lines. Send 30p
for the next sixissues {S5p discount voucher with each capy).

POST THIS COUPON NOW FOR YOUR COPY OF OUR
IT'S A FANTASTIC BESTSELLER! CATALOGUE PRICE 60p
216 big (11" x B”) pages! Over a thousand
illustrations! Over 30 pages of complete
projects to build! Thousands and thousands of
useful components described and illustrated!

No wonder it's a bestseller!
DON'T MISS OUT! SEND 60p NOW!

MAPLIN ELECTRONIC SUPPLIES
P.O.BOX 3 RAYLEIGH ESSEX SS6 8LR : I

Telephone: Southend (0702) 715155 ADDRESS = =

Shap: 284, London Road, Westcliff-on-Sea, Essex £T7

(Closed on Monday) Telephone: Southend (0702} 715157 i

Please rush me a copy of your 216 page catalogue
I enclose 60p, but understand that if | am not completely
satistied | may return the catalogue to you within
14 days and have my 80p refunded immediately.






