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200 + 200W Dual Channel Amplifier
COMPLETE KIT AS FEATURED IN APRIL ISSUE OF E.T.I.

SPECIAL PRICES
FOR

COMPLETE KITS!
PSI 4001 - £205.00 +-VAT
PSI 4002 - £220.00+VAT

PSI 4001 SLAVE MODEL

400W rms continuous - 800W peak!
0.03% THD at FULL power!
PLUS all the following features too!
* Each channel totally independent with its own stabilised power supply driven by custom designed

TOROIDAL transformers!
* Inherent reliability monster heat sinks for cool running at the hottest venues - electronic open and

short circuit protection!
* Ultra low feedback (an incredibly low 14dB overall!). super high stewing rate (20V / s) 200W rms

continuous to 4 ohm from EACH channel. input sensitivity 0.7 7 5V (0dB).
* Professional quality components, sturdy 19 rack mounting chassis complete with sleeve and feet for

free standing work too
* Easy to build - plenty of working space with ready access to all components. minimal wiring. extensive

instructions suitable for both experienced constructors and newcomers to electronics
* Value for money - quality and performance comparable with ready built amplifiers costing over £6001

PSI 4002 STUDIO MODEL
Pack Price

1

Fibre alms printed circuit board for power amo E4.20
2 Set of capacitors. metal oxide resistors, thermistor. cormel pre-sets for power

amp £6.40
3 Sel of semiconductors for power amp with mounting hardware. cooling labs E27.60
4 Pair of monster black drilled heat sinks, transistor mounting bracket E6.90
5 Toroidal transformer: Primary 0-1170-2348. Secondaries 42-C-420. 0-15V.

0-15V. Electrostatic screen E19.20
6 Sel of all parts for stabilised power supply including fibre glass printed circuit

board. mounting bracket. semiconductors. resistors. capacitors. etc £20.50
78 Set of all parts for buffer/overdrive unit including fibre glass printed circuit

board. semiconductors. resistors. capacitors. controls - required for PSI 4001
only E3.80

78 Set of parts for peak power meter including professional quality meter. fibre
glass printed circuit boards. components. control - required for PSI 4002 only £11.60

8 Set of all miscellaneous parts including sockets. ilium. mains switches. fuse
holders, fuses. cut-outs, cable. etc £12.10

9 Cabinet including chassis. anodised silver on black panels, fixing parts. etc
Please slate whether Slave or Studio model required £27.50

10 Handbook 80.50 or free on request when ordering any of above packs. 2 each of
packs 1-7 lft or B(. 1 each 8. 9 and 10 are required for complete 200 + 200W
professional amplifier
Total cost of individually purchased packs PSI 4001 E216.80

PSI 4002 £232.20

TRANSCENDENT 2000
As featured in this Issue

COMPLETE KIT ONLY £186.50 +VAT
We are producing a superb kn, at an irresistible price, for the latest and most practical design
ever published. Kit includes fully finished metalwork, solid teak cabinet and really is complete
- right down to the last nut and bolt! Virtually everything is on one P.C.B. and construction is
so simple it 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 quality with
ready built units selling for between £500-£700!

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

De Luxe Linsley -Hood 75w Amplifier

20 + 20w AMPLIFIER COMPLETE KIT ONLY
Based on P.W. TEXAN £33.10 + VAT

30w VERSION (T30+30) ONLY £38.40 + VAT

PRICE STABILITY: Order with confidence! irrespective of any price change -
we will honour all prices in this advertisement until August 31st, 1978 if El
July 1978 issue is mentioned with your order Errors and VAT rate change
excluded
U.K. ORDERS: Subject to 1 2 1/2% surcharge for VAT (i.e. add 1/2 to the price)
No charge is made for carriage or at current rate if changed.
SECURICOR DELIVERY. For this optional service (U.K. mainland only) add
t'.2 50 NAT inclusive) per kit.
SALES COUNTER: If you prefer to collect your kit from the factory, call at
Sales Counter lot rear of factory). Open 9 a.m.-4.30 p.m. Monday -Thursday

75 + 75w AMPLIFIER
COMPLETE KIT ONLY £99.30 + VAT

T20 + 20 AMPLIFIER

 1®

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

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

Purchase books to the value of E5.00 from the list below and choose any
60p 1km from this page FREE

BP2 Handbook of Radio, TV & Industrial & Transmitting
Tube & Value Equivalents

BP3 Handbook of Tested Transistor Circuits
BP6 Engineers and Machinists Reference Tables
SP? Radio & Electronic Colour Codes Data
BP10 Modern Crystal and Transistor Set Circuits for

beginners
BP15 Construction Manual of Electronic Circuits for the

Home
BP16 Handbook of Electronic Circuits for the Amateur

Photographer
BP18 Boys and Beginners Book of Practical Radio and

Electronics
BP22 79 Electronic Novelty Circuits
BP23 First book of Practical Electronic Projects
BP24 52 Projects Using IC741 (or equivalents)
BP26 Radio Antenna Handbook for Long Distance Reception

and Transmission
BP27 Giant Chart of Radio Electronic Semiconductor and

Logic Symbols
BP29 Major Solid State Audio Hi-Fi Construction
BP32 How to Build Your Own Metal & Treasure Locators
BP34 Practical Repair & Renovation of Colour TVs
BP35 Handbook of IC Audio Preamplifier & Power Amplifier

Construction
BP36 50 Circuits Using Germanium. Silicon & Zener Diodes
BP37 50 Projects Using Relays. SCRs and TRIACS
BP39 50 (FET) Field Effect Transistor Projects
129 Universal Gram -motor Speed Indicator
160 Coil Design and Construction Manual
161 Radio. TV and Electronics Data Book
196 AF-RF Reactance - Frequency Chart for Constructors
202 Handbook of Integrated Circuits (ICs) Equivalents and

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

Accessories
222 Solid State Short Wave Receivers for Beginners
223 50 Projects Using IC CA3130
224 50 CMOS IC Projects
225 A Practical Introduction to Digital ICs
226 How to Build Advanced Short Wave Receivers
RCC Resistor Colour Code Disc Calculator

SOPt
Sart
4014
150

bOpt

80p9

500'
75pt
75pt
75pt

SSPt

got
shpt
S Bpt
950

950
7514
1.104
1.20
100
750
800t
15pf

7514
75pt
550
85pf
850
S SP?
85P9

850
9517
95pt
95pt
950

1.209
100

No
No
No
No
No
No
No
No
No
No
No

No

No
No

BOOKS BY NEWNES
229 Beginners Guide to Electronics
230 Beginners Guide to Television
231 Beginners Guide to Transistors
233 Beginners Guide to Radio
234 Beginners Guide to Colour Television
235 Electronic Diagrams
236 Electronic Components
237 Printed Circuit Assembly
238 Transistor Pocket Book
225 110 Thyristor Projects Using SCRs & Tnacs
227 110 COS/ MOS Digital IC Projects for

the Home Constructor
226 110 Operational Amplifier Projects for the

Home Constructor
242 Electronics Pocket Book
239 50 Photoelectric Circuits & Systems

Price £225t
Price £2.251.
Price E225t
Price £2.75t
Price £2.269
Price E1.1101(
Price £1.809
Price E1,809
Price £3.909
Price E2.509

Price £2,759

Price E2.504
Price £3.904
Price £1.509

SWITCHES
Description
DPDT miniature slide
DPDT standard slide
Toggle switch SPST

11/2 amp 250V a.c.
Toggle switch DPDT

1 amp 250V a.c.

Rotary on -off mains switch
Push switch - Push to make
Push switch - Push to break

ROCKER SWITCH
A range of rocker switches
SPST - moulded in high in-
sulation material available M a
choice of colours, ideal for
small apparatus

Dow:dation
Miniature SPST toggle. 2 amp

250V a c.
Miniature SPST toggle. 2 amp

250V a c.
Miniature DPDT toggle. 2 amp

250V a.c
Miniature DPDT toggle, centre

off, 2 amp 250V a c.
Push button SPOT. 2 amp

250V a.c
Push button SPST, 2 amp

250V a.c
Push button DPDT, 2 amp

250V a c

No.
1973
1974

1975

1976
1977
1978
1979

Colour
RED
BLACK
WHITE
BLUE
YELLOW
LUMINOUS

No.

1958

1959

1960

1961

1962

1963

1964

TRANSFORMERS
Price MINIATURE MAINS Primary 240V
E0.11'
E0.14'

£0.33'

£0.42'
£0.50'
£0.13'
£0.15'

No. Price
1980 £0.30'
1981 £0.30'
1982 £0.30'
1983 £0.30'
1984 £0.30'
1985 £0.30'

Price

£0.50'

£0.55'

£0.70.

£0.85'

£0.78'

£0.83'

£0.98'

MIDGET WAFER SWITCHES
Single -bank wafer type - suitable for switching at 250V a c 100mA or
1 50V d c in non-reactiver loads nfke-before-break contacts These
switches have a spindle 0 25in dia and 30' indexing.

Description
1 pole 12 way
2 pole 6 way
3 pole 4 way
4 pole 3 way

MICRO SWITCHES
Plastic button gives simple

on -off action
Raring 10 amp 250V a c
Button gives 1 pole change

over action
Rating 10 amp 250V ac.

Order No.
1965
1966
1967
1968

Order No.

1969

1970

Price
£0.48'
£0.48'
£0.48'
E0.48'

Price

£0.20

E0.25

No Secondary Price
2021 60-0-60 100mA
2022 9V -0-9V 10OrnA
2023 12V -0-12V 100mA 95p'

MINIATURE MAINS Primary 24V
with two independent secondary windings

No Type
2024 MT280-0-6V. 0-6V RMS
2025 MT150-0..12V. 0-12V RMS

1 -AMP MAINS Primary 240V

No
2026
2027
2028
2029
2030

Secondary
6V -0-6V
9V -0-9V

12V -0-12V
1 5V-0-1 5V
30V -0-30V

amp
amp
amp
amp
amp

Price
£2.50*
£2.00'
£2.60'
£2.75'
E3.45'

Price
£1.50'
£1.50'

P&P 45p
P&P 45p
P&P 55p
P&P 66p
P&P 86p

STANDARD MAINS P imary 240V
Multi -tapped secondary mains transformers available in 1/2

amp, 1 amp and 2 amp current rating. Secondary taps are
0-19-25-33-40-50V.
Voltages available by use of taps
4. 7, 8, 10. 14, 15, 17. 19, 25, 31. 33, 40, 50, 25-0-25V

No
2031
2032
2033

Rating
1/2 amp
1 amp
2 amp

Price
£5.150'
£8.60'
£8.40'

P&P SBp
P&P 86p
P&P £1.10

NUTS AND BOLTS
BA BOLTS - packs of BA threaded cadmium
plated screws slotted, cheese head.

Supplied in multiples of 50

1 in OBA
1/2in OBA
110 2BA
/vin 2BA
Vain 28A
tin 4 BA

No. Price Type
839 E1.20 1/2 in 4 BA
840 £0.75 'Ain 48A
B42 £0.85 tin 6BA
843 £0.45 1/2 in 6BA
844 E0.52 %in 68A
845 £ 0.4 4

No.
846
847
848
849
850

Price
£0.32
£0.25
E0.40
£0.21
E0.25

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

Type
OBA
2BA

No.
855
856

£0.72 4 B A
£0.48 6BA

Pries Type No.
857
858

Price
80.30
£0.24

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

Type
OBA
2BA

No.
8 5 9
860

£0.14 413
£0.12 6BA

Pric Type No.
861
862

Price
£0.12
LO .1 2

SOLDER TAGS - hot tinned, supplied in multiples
of 50

Type
OBA
2BA

No.
8 5 1
8 5 2

Price Type

E0.25 6BA
£0.40 4 A

No.
853
8 5 4

Price
£0.22
£0.22

FUSE HOLDERS AND FUSES
Description
20nsm a 5mm chassis mounting
11/4 in 1/4in chassis mounting
l'Ain car mime type
Panel mounting 20mm
Panel mounting 11/4in

QUICK SLOW 20mm
Type No. Price Type
150inA 611 6p 1A
150rnA 612 Sp 1-5A
550mA 613 5p 2A
800mA 614 7p 2-5A

ANTI -SURGE 20min -
Type No
100mA 622
250mA 623
50OrnA 624

QUICK BLOW 11/4in
Type No
250mA 631

Type

2A

Price
Sp

'
SP
Bp

Type
1A
2A
1-6A
All 7p each

No
615
616
617
618

No
625
626
627

Type No
500mA 632

All 7p ...oh

No Type No
635 2.5A 638
637 3A 639

All 6p each

Order No. Price
506 £0.07'
507 E0.12'
508 £0.15'
509 E0.20'
510 £0.30

Type Price No
3A 5p 619
4A Op 620
5A 5p 621

Type No
2-5A 628
3-15A 629
5A 630

Type No
800mA 634

Type No
4A 641
NA 642

AUDIO LEADS
107 FM Indoor Ribbon Aerial
11 3 3 5mm jack plug to 3 5mm lack plug Length 1 5m
114 5 pin DIN plug to 3 5mm Jack connected to pins 3 & 5

Length 1 5m
115 5 pin DIN plug to 3 5mm Jack connected to pins 1 & 4

Length 15m
116 Car aerial extension Screened insulated lead Fitted plug

and skt
I 17 AC mains connecting lead for cassette recorders and

radios 2 metres
118 5 pin DIN phono plug to stereo headphone lack socket
119 2+2 pin DIN plug to stereo lack socket with attenuation

network for stereo headphones Length 0 2m
120 Car stereo connector variable geometry plug to fit most car

cassette. Bitrack cartridge and combination units Supplied
with mime fused power lead and instructions

123 6.6m Coiled Guitar Lead mono lack plug to mono Jack
plug BLACK

124 3 pin DIN plug to 3 pin DIN plug Length 1 5m
125 5 pin plug to 5 pin DIN plug Length 1 5m
126 5 pin DIN plug to tinned open end Length 1 5m
127 5 pin DIN plug to 4 phono plugs All colour coded Length

15m
128 5 pin DIN plug to 5 pin DIN socket Length 1 5m
129 5 pin DIN plug to 5 pin DIN plug mirror image. Length

15m
130 2 pin DIN plug to 2 pin DIN inline socket Length 5m
131 5 pin DIN plug to 3 pin DIN plug 1 & 4 and 3 & 5 Length

1 5m
132 2 pin DIN plug to 2 pin DIN socket Length lOrn
133 5 pie DIN plug to 2 phono plugs Connected pins 3 & 5

Length 1 5m
134 5 pin DIN plug to 2 phono sockets Connected pins 3 & 5

Length 23cm
135 5 pin DIN socket to 2 phono plugs Connected pins 3 & 5

Length 23cm
136 Coiled stereo headphone extension lead Black Length 6m

1 7 8 A C mains lead for calculators etc

£0.60
£0.75'

£0.85'

£0.85'

E1.10'

£0.88
E1.05'

£0.90'

E0.80'

E1.50'
£0.75'
E0.75'
£0.75'

£1.30'
£0.110'

£1.05'
£0.68'

£0.83'
£0.88'

E0.75'

£0.68'

£0.88'

£1.75'
E0.46'

CASES AND BOXES
INSTRUMENT CASES. In two section. vinyl covered top and
side., aluminium bottom, front end beck.
No. Length Width Height Price
155 8m 51/4in tin E1.25'
156 11in tin 3in £2.12'
157 bin 4Vzin 1 % in E1.30'
158 9in 51/4in 71/210 E1.76'

ALUMINIUM BOXES. Made from bright all., folded construction
each box complete with half inch deep lid and screw*.
No 14.119, Width Height Price
159 51/2in 21/2in Thin 82p
160 4in 4in 11/2m 82p'
161 4in 21/2in Thin 62p'
162 51/4in 4in 11/2 in 70p
163 4in 21/21n 2in 64p'
164 3in 2in 1 in 44p'
165 Tin 5in 21/2in £1.04'
168 Bin bin 3in C1.32
167 bin 4in tin 88p

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

BI-PAK CATALOGUE
NEW EDITION NOW

AVAILABLE
Send for your copy of our revised catalogue and pilot list NOW, It
contains 127 pages packed with literally hundreds of semiconductors
Lornponents and our famous range of BI -KITS audio modules.

Only 65p POST FREE
ORDERING. Do eel loryet 10 slate order number and your name and
address
V.A.T. Add 121/2% 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 31/4 (approx.) Single -sided fibreglass

80p

C27 3 pieces 7 x 31/4 (approx. ) Double -sided fibreglass
60p

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

COMPONENTS SHOP: 18 BALDOCK
STREET, WARE, HERTS.



High quality audio modules for Stereo and Mono
S450
STEREO
FM TUNER
Fitted with
phase lock -loop

£22.30
+ 40P P&P
+ 121/2% VAT

FREQUENCY RANGE
SENSITIVITY
BANDWIDTH
SPURIOUS REJECTION

88 - 108 Mhz
3.0eV
250 kHz
50 dB

SELECTIVITY ± 400 kHz 55 dB
AUDIO OUTPUT (22.5 kHz deviation) 100 mV
STEREO SEPARATION 30 dB
SUPPLY REQUIREMENTS 20 to 30V (90mA max)
AERIAL IMPEDANCE 75 ohms
DIMENSIONS 240mm x 110mm x 32mm

The 450 Tuner provides instant programme selection at the touch of a button ensuring accurate tuning of 4 pre -selected stations, any of which may
be altered as often as you choose, simply by changing the settings of the pre-set controls. Features include FET input stage. Van -Cap diode tuning.
Switched AFC LED Stereo Indicator.

Stereo 30 OUTPUT POWER
LOAD IMPEDANCE

COMPLETE TOTAL HARMONIC DISTORTION
AUDIO FREQUENCY RESPONSE
CHASSIS TONE CONTROL RANGE

£18.95 SENSITIVITY
INPUT IMPEDANCE

+ 40p P&P TRANSFORMER REQUIREMENTS
+ 12104 VAT DIMENSIONS (Less controls and

PARTThe Stereo 30 comprises a complete stereo pre -amplifier. power amplifiers and power supply. This, with only the addition of a transformer or
overwind will produce a high quality audio unit suitable for use with a wide range of inputs i.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 front panel knobs.
main switch, fuse and fuse holder and universal mounting brackets.

7 + 7w R.M.S.

7 Watts RMS
8 ohms
Less than 5% (Typically .3%)
50 Hz to 20 kHz ± 3dBs
± 12dEts at 100 Hz and 10kHz
190 mV for full output
1 M ohms
22 V.A.C. rated at IA

200mm a 130mm x 33mm

MPA30
MAGNETIC CARTRIDGE
PREAMPLIFIER

£2.95
Enjoy the quality of a 25p p&pmagnetic cartridge with your + tri% 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
EQUALISATION

INPUT IMPEDANCE
SUPPLY
DIMENSIONS

3.5 mV for 100 mV output
Within ± 1 dB from 20 Hz to
20 kHz
50 K ohms
18 to 30 V -re earth
110x50x25mm (inc DIN
socket)

AL60 25w
AUDIO
AMPLIFIER
MODULE
25 Watts RMS

£4.55 + 25p p&p

R.M.S.

OUTPUT POWER
SUPPLY
LOAD IMPEDANCE
TOTAL HARMONIC DISTORTION
FREQUENCE RESPONSE
SENSITIVITY
MAX. HEAT SINK TEMPERATURE
DIMENSIONS

25 Watts RMS
30-50 V
8-16 ohms
Less than .1% (Typically .06%)
20 Hz to 30 kHz X 2 dBs
280 mV for full output
90' C
103mm x 64mm x 15mm

+ 12% VAT
This high quality audio amplifier module is for use in audio equipment and stereo amplifiers and provides output powers up to 25 RMS with
distortion levels below 0.1%.

AL80
35wAUDIO

AMPLIFIER
MODULE

£7.15 + 25p pip
+ 8% VAT
The ALSO is similar in design to the ALSO above and
lion levels below 0 1%.

35 Watts RMS
.40-60 V
8-16 ohms
Less than I% (11/pieally .06%)
20 Hz to 30 kHz x2 dBs
280 mV for full output
90't
103mm x 64mm x 15mm

s a the same high quality but provides output powers up to 35W with dim, -

OUTPUT POWER
SUPPLY
LOAD IMPEDANCE
TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE
SENSITIVITY
MAX. HEAT SINK TEMPERATURE
DIMENSIONS

PA12
£7.10
3op p&pSTEREO

PRE -AMPLIFIER
+ 1254% VAT

The PA12 Stereo Pre -Amplifier chassis is designed and recommended for use
with the AL 20/30 Audio Amplifier Modules. the PS12 power supply and the
7538 Transformer. Features included on /off volume, Balance, Bass and
Treble controls. Complete with tape output.

FREQUENCY RESPONSE 20 Hz -20 kHz (-3dB)
BASS CONTROL
TREBLE CONTROL
INPUT IMPEDANCE
INPUT SENSITIVITY
CROSSTALK
SIGNAL/NOISE RATIO
OVERLOAD FACTOR
TAPE OUTOUT IMPEDANCE
DIMENSIONS

± 12 dB at 60 Ma
± 14 dBat 10 kHz
1 Meg. ohm
300 mV
-60 dB
-65 dB
± 20 dB
25 K ohms
152mm x 84mm x 35mm

PS12 POWER SUPPLY
Designed for use with the AL30A 5.450 and MPA30 in conjunction with
transformer T538

INPUT VOLTAGE 17.-201 AC
OUTPUT VOLTAGE 27-30v DC
OUTPUT CURRENT 1100mA

s 63mm x 26mm
£1.

30
12 V /0 VAT

25p p&p

AL250 125w
R M SPOWER

AMPLIFIER

£17.25* + 40p p&p
+a4. VAT

This unit. designated A1250. is a power amplifier providing

OUTPUT POWER
OPERATING VOLTAGE
LOADS
FREQUENCY RESPONSE

SENSITIVITY FOR 100 WATTS
0/P AT 1 kHz
INPUT IMPEDANCE
TOTAL HARMONIC 50 Watts
DISTORTION into 4 ohms

KM/AM _ 
,into 8 ohms

125 Watts RMS continuous
50-80V
4-16 ohms
25 Hz -20 kHz measured
at 100 Watts

450mV
33K ohms

0.06%

GE 100 NINE CHANNEL
MONO -GRAPHIC EQUALIZER

The GE100 has nine 1 octave adjustments using integrated circuit active
filters. Boost end Cut limites are 12dB. Max. Voltage handkng 2 V RMS,
7 N.D., 0.05%, input impedance 100 K. Output impedance less than 10 K
Frequency response 20 Hz -20 KH 134131.
The nine gain controls are centred at 50, 100, 200, 400, E 2
800, 1.600, 3,200, 6,400 and 12.800 Hz. The suggested + 12 Vi % VAT
gain controls are 10 K LIN sliders (not supplied with p&p 25p
the module) See Paks S31 and 16192.

S030. POWER SUPPLY BOARD FOR GE100 15-0-15 VOLT
E5.50 + 121/2% VAT. p&p 25P

an output of up to 125W RMS, into a 4 ohm load.

AL30A lOw
AUDIO R.M.S.
AMPLIFIER
MODULES

£3.75
+ 25p p&p
1254% VAT

These low cost 5 and 10 watt modules offer the utmost. inrel

MAXIMUM SUPPLY VOLTAGE
POWER OUTPUT for 2% THD
TOTAL HARMONIC DISTORTION
LOAD IMPEDANCE
INPUT IMPEDANCE
FREQUENCE RESPONSE
SENSITIVITY
DIMENSIONS

3OV
10 Watts RMS
Less than .25%
8 - 16 ohms
100 K ohms
50 Hz kHz ± 3 dBs
75 mV for full output
74mm x 63mm x 28mm

Siren Alarm Module
American Police screamer powered from any 12 volt supply into 4
or 8 ohm speaker. Ideal for car burglar alarm, freezer breakdown
and other security purposes. Order No. SI 5. Only E3.50

+ 8% VAT p&p 25p

ability and performance, whilst bean compact in.size.

SPM80
STABILISED
POWER SUPPLY

£4.25 + 25p p&p
+In% VAT

INPUT A.C. VOLTAGE
OUTPUT D.C. VOLTAGE
OUTPUT CURRENT
OVERLOAD CURRENT
DIMENSIONS

33-40V
33 V nominal
10 mA-1.5ames
1.7 amps approx.
105mm x 63mm x 30mm

MA60 HI -Fl AMPLIFIER KIT
Build your own reliable top quality amplifier and save yourself
pounds. The MA60 kit comprises the following BI -kits modules
2x AL60 amps, 1x PA100 pre -amp lx SPM80 stabilised power
supply 1x BMT80 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 + 121/2% + 62p p&p

Designed to power two AL60's at 15 Watts per channel simultaneously Circuit Techniques include full short protection.

TC60 KIT
A beautiful 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 MA60
Size 425mm x 290mm x 95mm
PRICE 09.55 + 121/2% VAT + 86p p&p.

PA100
STEREO
PRE -AMPLIFIER

£15.80
+ 40p p&p
+12.+%1AT

FREQUENCY RESPONSE
TOTAL HARMONIC DISTORTION
SENSITIVITY 1. TAPE

INPUTS 1. RADIO TUNER
 3. MAGNETIC P.0

EQUALISATION

BASS CONTROL RANGE
TREBLE CONTROL RANGE
SIGNAL/NOISE RATIO
INPUT OVERLOAD
SUPPLY
DIMENSIONS

20Hz to 20 kHz x 1d6
Less thar171.1r(Typically :07%)
100 mV/100 K ohms) For an
100 mV/100K ohms) output
3.5 mV/ 50 K ohms) 250mV
Within ± 1 dB from

20 Hz to 20 kHz
± 15 dlas at 75 Hz
+ 10-20 dBs at 15 kHz
Better than 65 dBs (All inputs)
Better than 26 dBs (All inputs)
20 to 40 V
300x90x33mm (less controls)

TRANSFORMERS
7538 For use with 5.450 AL30A MPA30
Order No. 20311 Price E3.20 + 55p p&p + 12V196 VAT.
02050 For use with Stereo 30
Order No. 2000 Price E3.25 + 55p p&p 1274,15 VAT,
13M780 For use with ALSO SPM80
Order No 2034 Price. E5.40 + 86p p&p + 1255% VAT
BMT250 For use with AL250
Order No 2035 Price: E11.35 + E1.10 p&p + 12 VI% VAT

A top quality stereo pm -amplifier and tone control unit, the P
amplifiers or audio units. The six push-button selector switch

A100 provides a comprehensive solution for the -front end requirements of stereo
fives gives a choice of inputs together with two filters for high and low frequencies

131-PAK
tilEPT.-ET16, P.O. Box 6, Ware,
Hefts



Marsh eame aad a 9464e-deaf
Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat
Express Mail Order Tel orders on credit cards £10 min.
Trade and export enquiries welcome

A. Marshall (London) Ltd. Dept ETI 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 283393 0.17 204637

2010 0.30 tam 0.35 203394 0.17 264058

29/1617 031 2122189 0.311 213395 0.19 204859

211698 11.49 202219 0.38 203396 0.19 204060

211699 0.58 2822199 0.39 283397 0.19 2114061

20706 0.30 282220 039 203438 0.85 2114062

211706.1 0.30 zerai 0.25 2113440 0.75 204064

28708 0.30 211222181 0.25 203441 0.92 2114874

29718 0.30 282222 0.25 293442 1.45 204121

2117184 0.54 2022224 0.25 2113618 0.17 2114122

217204 0.85 2112369 0.27 21136384 0.17 2114123

20722 0.45 21123691 0.27 283702 0.14 2114124

214721 0.50 2112646 0.80 283703 0.14 2114125

28914 0.30 282547 1.35 283704 0.14 min
20916 0.33 2112903 1.60 2113705 0.14 2114284

29911 0.38 202%4 0.31 014 204286

29918 0.45 21129048 0.31 213707 014 204287

20929 0.37 2112905 0.31 2113708 0.12 2144288

2119294 0.37 21129054 0.31 293709 0.12 2114289

211930 0.37 287906 0.25 2113771 2.16 2114347

211930.1 0.95 21129064 0.25 2113772 2.20 204343

2111711 0.30 202907 0.25 293773 3.15 294918

201889 0.30 2129074 0.25 2113879 0.36 204919
201803 0.30 2112923 0.17 343870 0.39 2114920

201893 0.30 202924 0.17 263821 1% 294921

292102 3.50 292925 0.19 343900 0.28 284922

202192 0.58 282925 0.17 2113961 0.34 204923

2112193 0.50 2113053 0.25 203903 0.29 254924
21121934 0.52 213054 0.72 203904 0.10 2115086

292194 0.42 263055 0.75 2113905 018 216087

2821948 045 2113390 0.50 283906 0.19 265088
202196 0.40 263391 0.40 294831 0.55 2160139

2112195.1 0.40 2133914 0.45 2114632 0.65 2/6190
202217 0.55 203392 0.17 %CM 0.72 216191

LINEAR CIRCUITS
0301 B 0.75 193790 4.25 444 78156 1.75
030181 1.10 43380118 0.96 414182411 1.75
03020 2.20 103801114 1.08 1078L05C2 0.30
030204) 2.50 1/1381/11 270 111781.1202 0.30
0.130281 090 1.338114 1.69 1.1181.1502 0.30
0.4302114 1.25 113820 1.32' 805314 4.60
03030 1.50 1.1138411 1.55 11115316 4.60
0130361 270 11138611 0.88 08555 633
533038 2.90 1138714 1.10 01556 0.85
038361 1.10 4338111 1.00 1155811 1.90

03645 1.59 1638911 1.00 99560 4.50
CA3046 0.77 1617020 0.81 6E561 4.50
03048 2.45 19709 0.70 85562 4.50
0/3052 1.78 007048 0.50 00565 1.39
03080 0.85 11170914 0.49 11566 1.75
030861 2.10 13710 0.67 14E567 1.90
03086 0.50 11171014 0.64 6551114 4.95
030689 1.87 1.1117110.11 0.72 010560 2.70
61308% 2.90 1.137232. 0.75 S95570 2.70
CA30900 4.48 111723014 0.45 563110 2.10
063130 1.06 18725 5.80 SO4IP 1.35
03140 1.04 11141C 0.70 00428 1.35
161301 0.30 4074108 0.30 5X760010 1.30
1.1430111 0.50 18/41014 0.30 011760013N 2.38
01130811 0.95 1874701 0.99 58740130 1.50
1.4130990 1.95 197488 0.50 90602311 1.50
113178 3.35 1174814 0.90 587603311 2.35
1.143189 2.45 11130311 1.15 70263 1.35
0132075 2.15 11113040 152 744300 170
11320112 2.15 0013050 1.52 7933208 1.15
111320715 2.15 1853078 1.22 1443504 3.00
00320724 2.15 1.1013106 2.10 766521 1.10
1132085 1.15 1013518 1.30 7%522 2.10
1.0132312 1.15 LA1145811 045 7/3550 0.48
UIDEIPIS 1.15 U4140611 0.97 14560 2.10

11320P24 1.15 114180811 2.10 7%570 2.20
11032314 6.95 11181211 6.20 7113708 5.45
1133011 060 1.1118200 1.16 194630 2.40
1034015 0.08 11182811 1.90 714960 310
10340115 0.18 111183011 1.90 794970 4.20
11134124 0.88 4/4184 111 1.90 1116119 2.50
1134185 0.60 411184511 1.50 111621 2.50
11341P12 0.10 LM18480 1.98 14.46614 1.65
11341P15 0.80 11185011 1.90 7936618 1.45
18341924 0.80 8111889* 4.90 814701 4.50
11134811 0.95 1M330111 0.60 7449304 115
1613506 0.14 1033028 0.55 7%9300 1.95
46138011 3.00 LA13401 N 0.55 110100 2.00
1937011 3.30 11390014 0.64 796120 080
1.137111 235 1.0390511 LIS 114500 224
1113504 6.45 14139090 0.78 89050130 2.34
1113738 3.35 1X391111 1.10 T01510 235
4331414 3.36 41178056 1.75 1(145100 2.41
113778 110 0078125 1.75 114520 2.60
013780 2.40 110324 075 7015200 2.70

LEDS + OPTO

DIspbys 7 meg
Coin anode or pally
Red

8mm HT
10mm HT
14mm HT
18nm HT

ELM
CLEM
£1.117
MSS

0.60 295192 0.00 2116124 0.45 901083 0.18 60170$ 035 002135 0.15 0.337 0.20 1102404 049 VIM 0.33 88979 0.30 1454001 0.16 TI830C 0.70

0.22 216193 0.75 206125 0.47 801088 0.16 80179 0.25 002134 0.17 82.338 0.23 502405 0.59 0161 065 85080 0.30 11440112 0.16 178316 0.54

0.17 205144 0.80 40361 0.55 BCIOBC 0.17 001791 0.25 9021353 0.17 BC547 0.13 902411 0.49 118167 0.37 FIFF181 0.30 14E4003 0.16 1183I0 0.72

0.22 205195 0.97 40362 0.55 10109 0.16 1617% 0.25 0021318 0.17 005471 0.13 802410 0.65 BFI73 0.37 98429 0.34 114101 0.11 71832A 0.59

0.19 216245 0.37 40363 1.45 8010% 0.17 8C179C 0.26 8021310 0.17 8C5478 0.13 902453 0.55 BFI77 0.27 B1430 134 11E4102 0.11 DP32C 0.02

0.20 295246 038 40408 0.02 001090 0.19 BC182 0.12 9C214 0.17 110548 0.13 911243 0.62 111178 0.27 110144 0.30 11E4163 0.11 118411 0.76

1.35 216247 0.44 40409 0.82 92.744 0.30 8C18211 0.12 802149 0.17 10.549 0.14 902434 0.65 81179 0.33 11515 0.38 1464104 0.11 718410 0.97

2.65 205248 0,44 40410 0.82 BC141 032 001820 0.13 002140 017 82.5496 0.14 90243C 0.117 81180 0.37 81046 0.30 0E6101 0.22 11842.1 0.86

0.27 015294 0.44 40411 3.10 80147 0.13 8C1824 0.15 902144 0.18 005490 0.15 902444 0.70 81181 0.37 85187 0.35 ME6102 0.22 11843 1.08

027 295295 0.44 40594 0.87 801470 0.13 8C182L1 0.15 8021418 0.18 BC557 0.14 90244C 0.57 81182 0.37 850118 0.30 MJ2955 1.35 1182555 0.70

0.19 205296 0.44 40595 098 00148 0.13 801823 0.15 5021412. 0.18 90558 0.13 802454 0.69 88183 0.44 98489 1.37 038340 0.62 1183065 0.59

0.10 205298 0.44 40673 0.60 001488 0.13 90183 0.12 10.2379 0.15 40559 0.15 1102450 0.05 81184 0.41 88950 0,27 $31370 0.62 71034 1.05

0.19 216447 0.16 40669 1.30 10.1480 0.13 1101834 0.12 1102384 0.13 BCY70 0.21 902461 0.72 (48185 037 81151 0.27 1611371 0.86 11542 0.50

0.19 205448 0.16 82.126 0.46 130149 0.15 9011338 0.13 902388 0.13 BCY71 0.26
246C

88194 0.16 11152 0.27 938520 0.50 71043 0.47

0.38 285449 0.29 10127 018 00149E 0.15 001830 0.13 8C2310. 0.13 80972 0.18 92643 00:9443 81146 016 911% 1.35 93E521 0.70 OS% 0.22

0.22 216457 0.38 AC128 0.48 901574 0.15 1C1831 015 802398 0.16 B0115 0.88 80434 0.0. 891% 0.16 88101 0.55 MJ52955 1.65 11091 0.27

0.22 216458 0.35 60151 0.43 9CI561 0.15 8018311 0.15 9023% 0.17 90131 0.55 80435 0.46 88197 118 88139 0.55 /%53355 1.05 71092 0.33

0.22 295459 0.32 82.752 0.54 1301588 0.15 9018309 0.15 002571 0.18 80132 0.75 90436 0.46 411148 019 88419 0.35 AIPFID2 0.33 11063 0.36

0.22 2115460 0.65 AC 103 059 501591 0.17 601830 015 92.251314 0,19 80135 0.40 90437 0.55 11199 019 80820 0.35 143103 0.44 214300 017

2.20 205484 037 AC1536 0.59 401598 0.17 90194 112 82.2590 0.19 80136 0.40 130438 0.55 B12241 0.22 92021 0.35 113104 0.44 ZT4301 0.17

2.65 2115485 0.40 6017514 0.70 90160 0.38 801848 0.13 1%300 0.43 B0137 0.41 130529 0.49 118225.1 0.27 (10104 110 1%$405 0.44 170302 0.27

0.65 205186 040 82.176 0.54 80161 0.38 001942. 0.13 BC301 0.43 00138 0.41 80530 0.55 11244A 038 BUI05 1&5 118905 0.27 210303 0.27

0.70 2054% 0.64 AC187 054 90167 0.13 001841. 0.15 80302 0.37 80139 0.43 50535 0.70 32448 0.33 111125 1.08 4183.06 0.27 210304 0.27

0.83 205492 0.64 AC1876 0.65 001670 0.13 110111441 0.15 130383 0.54 80140 0.43 90536 0.70 812458 044 88204 2.29 1180112 0.44 ZT1330 0.22

0.54 205494 0.65 AC188 0.54 001684 0.13 801841.0 0.15 92.307 0.10 801111 1.90 00537 0.74 812458 0.44 1302115 2.10 MPSAI4 0.33 rrxxio 0.16

0.60 216196 0.67 801(1814 0.65 901588 0.13 BC212 0.15 00.3071 0.16 80182 2.20 90538 177 81257 0.35 BUZ% 2.70 880655 027 170530 0.25

0.75 266027 0.64 40161 7.00 001680 0.13 80213 0.15 8630711 0.16 8018.3 2.35 B005 81258 0.35 811208 2.70 080856 0.27
RILL

1.15 216101 0.45 01-162 BCI693 0.13 162128 0.15 (6308 0.16 80187 0.95 95:4 00:r0 81259 0.35 010401 0.22 920016 2.45

0.30 2116188 0.55 187106 0.60 90160. 0.13 802121 0.18 803088 0.16 80235 0.46 90414 1.32 81336 042 1180402 0.22 420108 2.15 RANGE

030 2116109 0.55 1109 0.52 90177 0.22 902121.1 0.18 BC -309A 016 B0236 0.44 800113 1.90 Bf 337 0.49 410404 0.17 118296 0.49 IN OUR

0.30 216111 0.49 BC107 0.76 801778 0.22 00212111 0.18 8030911 0.16 BD237 0.14 80920 1.10 81338 0.52 860412 0.22 71820. 0.65 NEW

0.30 206121 0.41 801018 016 92.1779 0.25 BC213 0.15 BC30% 116 80238 0.44 80155 1.90 9F1439 130 010414 0.22 TIP304 0.54 CATALOGUE

0.65.
0.75

216122
206173

0.44
0.48

0010711

80108
016
016

80178
1101781

0.22
0.25

002131
802138

0.15
0.15

BC327

BC328

0.22
0.20

802398
902390

0.44
0.59

80456
81115

210
0.39

81240
81841

129
130 for disco/let weetity prices 4041161 as sew

706530 2.35
1115300 2.45
461540 2.60
1145400 270
106550 3.60
1615509 380

TE1456000 200
161570 2.10
TB/3704 2.20
1147000 2.20
TB/72610 2.06
156750 236

16175010 2.45
161800 1.30
7068100 1.30
106820 0.00
161920 2.99
TCAIBIC 236
7001608 255
10/270 2.99
200730 4.50
108740 4.50
1E4750 3.00
10/1760 2.00
1%105 1 49
1%440 1.65
1011022 7.50
1011024 1.24
7041034 9.75
1102020AD 4.50
091170 2.15
144180 2.15
11080CP 1.25
10081CP 0.90
11011208 1.10
T408301 1.40
11.08401 1.45
13 3550 0.80
1335611 0.60
113578 0.80
13132016 3.00
11333114 3.00
LF1374111 0.80
151374I8 0.55

MANY MORE
TYPES

STOCKED -
SEND FOR OUR

CATALOGUE

EXPAND AND KIM
GROW WITH

NOT A KIT
BUT A READY
TO USE
MICROCOMPUTER
SYSTEM

AMERICA'S FASTEST SELLING MOST POPULAR 6502
BASED SYSTEM - EASILY EXPANDED
INTO A PERSONAL HOME COMPUTER

The basic KIM 2 includes Hex keyboard and display
audio cassette interlace, Teletype Interface Superb
documentation, 2K monitor software in ROM. Powerful
instruction set The beauty of this system is the ease of
extension and versatiloty with all the possible future requirements catered
for. Up and running in minutes. Any future benefits from Commodores PET
computer will be software compatible with their KIM system and in fact your
KIM system has the design flexibility to suit any requirements.
KIM HI EXPANDABLE - Expand as you learn up to 65K
KIM 1 - Basic board with above features assembled E1 60 92
KIM 3 - 8K Kam RAM cord plugs into motherboard E1 93 00
KIM 4 - Motherboard (takes 6 x KIM 31 + power supply 896.00
KIM 11 - Prototype board for user designation 842.00
The Commodore PET and KIM are both based on the 6502 micro
VDU INTERFACE - Teletype card - takes control El 50.00
Fully assembled TTY Card -ASCII keyboard in - converts TV sal to cheap
computer terminal via aerial socket. Also standard RS2 3 2 connector for
micro, computer or modem - 16 lines x 64 characters

SEND SAE NOW FOR FULL DETAILS

CMOS
4000 o.n
430111

4002
4006
4001
40080
4009
4010
40118
4012
40135
4014
4015
4016
401713

401110

401913

40208

022
0.22
1,25
0.22
0.99
0.51
0.50
0.22
0.22
0.52
100
1.05
0.52
105
105
0.52
1.15

4021
40228
40238
40248
40258
40278
40288
4029
4030
40315
40358
4037
40410
40426
4043
4044
4045
46468
46178
4049

1.05
1.00
022
076
0.22
0.55
0.92
1.10
0.04
2.25
1.30

20
0.85
0.86
1.05
1.00
1.76
I.50
0.96
0.96

40508
40518

40528
40538
4054
4055
4056
4059
40608
4063
40568
4867
4068
40698
40708
40718
4072
40738
40758
40768

0.85
0.65
0.06
0.98
1.46
1.65
165
6.00
1.15
1.35
0.75
4.85
0.27
0.24
0.15
0.24
0/7
0.24
0.24
0.99

4071 0.70
4076 027
40818 0.24
4082 0.27
4085 0.89
4086 0.89
408% 2.10
40938 1.00
4044 2.30
4095 130
1096 1.30
4097 4.65
4098 100
45106 1.20
4511 1.75
4516 2.10
45189 1.20

FULL RANGE IN
OUR NEW

CATALOGUE

TTL & CMOS
7410000
7410014
7415028
74100311

744064N
7410089
741.31011

7410120
74401311

7440141
74112011

7410268
7410278
744.0280
744.0%11

7443320
7410378
7413388
7440400
741420
7410478
7413106
744.44911

745516
7413540
7037311
74137411
7413758
7403764
141.57%
74LS83011

74138511

7459611
741.3908
74155111
741.39211

74/3938
14195411
74.39611
741310711
74061090
74131228
741012311
74131248
74312511
74131260
74131320
74061301
74/31301
744013%
744314511

74045111
74515311
7401548
7451550

LEDS
Small 3mm
Large 5mm
Extra bright
bred LD2 7 1
IR roomer
Opto coupler

Rod Gr Yell
.18 .19 .19
.20 .20 .20
.40 .40 .40

E0.55
E1.45
E1-55

FULL RANGE + DATA IN OUR 1978 CATALOGUE

NEW 1978
CATALOGUE
40 page catalogue - new
enlarged Mere tenon -

118151 range ol gunny
components from
Panellised suppliers roa,l
able in UK All VAT eftlusin
prices Oyer 8.000 line
dems plus lots more 45p

pool paid or 34 In tillers
al any 01 our lour branches

DIL SKIS
low Kahle IC skts

8 pin 15p 22 pin 30p
14 pm 166 24 pin 358
16 pin 18p 28 pin 45p
18 pin 27p 40 pin 55p

FULL RANGE OF
Capacitors Odes
Resistors Cables

Plugs 'skIs Cases
Melers in Our new

Cocks calalegue

0.26 744315% 1.20 14.019314 1.11 7492N 0.45

0.26 74101578 0.60 7401950 1.04 74930 0.45
0.26 144315811 065 140011 0.17 74940 0.90
025 7410160/4 1.43 74010 0.17 /4950 036
029 7410161N 0.15 74029 017 74960 0.70
0.26 74101620 1.43 74038 0.17 7497N 1.95

0.26 10.316311 0.85 74840 017 1.44

0.26 /4101540 1.43 740% 0.n 741070 0.35
0.56 741.01631 2.43 740611 0.56 7411% 0.95

1.43 741016911 243 74076 0.55 711190 1.40

0.26 141317411 1.33 74085 0.22 7412111 0.20

0.39 741017511 1.26 740911 0.22 741231 0.55
0.50 741018111 3.95 74108 0.20 741231 015
0.42 741318% 3.74 74710 0.26 7112511 045
0.26 741019011 1.00 74129 0.20 741418 0.96

0.27 741319111 1.00 74114 0 36 741406 1.35

0.32 74401921 1.90 741111 0.80 7414511 0.05

0.32 741319311 1.98 71151 0.36 7415011 1.20

0.29 741S19% 1.28 74170 136 741510 0.76

107 74C0011 0.24 742011 0.22 74I53N 4.76

1.09 742.028 0.24 74230 0.32 741501 1.20

1.09 742.448 0.24 74250 0.32 7415511 0.70
1.09 74C0811 0.24 74270 0.32 741578 0.78

0.26 142.108 0.24 74%1 0.22 7416%0 1.10

0.26 740140 1.11 74329 0.30 7416IM 1.10

012 74E2% 0.24 74370 0.35 74142411 1.10

0.42 74C3ON 0.24 74380 0.32 741634/1 1.10

0.58 742.329 0.24 744011 020 741640 1 36

0.42 745..4214 0.92 7441441 0.04 741658 1.36

042 74C480 338 75425 076 7416714 250
1.20 740138 0.54 744% 1.48 74174/1 1.60

1.10 7%740 0.56 74480N 090 7417% 1.00

0.44 740760 0.54 744740 0.80 7417611 0.90

1.10 740838 1.30 74480 0.00 1417711 0.90

1.20 768511 1.30 74500 0.22 741%1 100
006 742.468 0.64 145114 0.22 741818 2.00

1.10 740911 4.39 74530 0.22 741829 0.110

1.10 740661 0.05 74SO 0.22 741849 1.50

1.35 74C9311 0.85 746041 0.22 741850 1.50

042 74C950 1.04 747% 0.46 141880 3.25

042 74C10711 In 74120 0.30 7418% 2.60

0.00 70.15011 4.14 747314 014 741900 1.40

0.13 7411510 2.47 747411 0.32 741910 1.29

2.70 70.1540 3.114 74750 0.80 7419211 1.20

0.50 70.15711 221 747614 045 741930 120
0.50 740166% 1.11 74805 0.60 741%0 1.20

015 70.16111 1.11 7411111 1.00 7419711 1.00

0.44 70.162N 1.11 74820 000 1419811 2.00

0.65 7401638 1.11 74880 1.05 7419% 2.00

065
110

7401648
761650

1.04
1.04

748411

74850
120
1.39 FULL RANGE IN

1.07 74C17311 0.90 74850 0.36 OUR NEW
0.51 74017411 000 748911 245 CATALOGUE
1.45
1.20

7617511
74E19214

0.90
1.11

74904/1
149144

0-45
0.05

TRIACS %MK pack 4005/022/

Texas

72p4amp

6 amp ;0 :re E15.113

8 amp 82p 25 amp 72.29
12 amp 93p

THYRISTORS plastic power

amps 8 amps 12 amps
106 0.38 1000 0.47 1005 0.63
36 044 204 0.54 204 0.70
0011 0.54 400v 0.68 naft 0.90
landed Texas quality producl

LOW COST TELETYPE
CONVERT TV SET TO TELETYPE
The new CRT control chip from Thomson CSF SFF96364. Convert
your TV set into an electronic teletype - 16 lines x 64 characters
- requires RAM. character generator and little else for a basic
teletype. Available as chip or full display card.
Full cursor control. 5 volts TTL compatible. line
erase. full card included UART. Modem. char.
gen etc. Comp video out from encoded keyboard
in.

SEND S.A.E. FOR DETAILS

NEW
CHIP El 7 20
FULL CARD

E161 00

* MAIL *
ORDER

Express service on all
orders - please add
404a7 for _p&p to all
orders Telephone
orders on credit cards
E 10 00 minimum

11171!

3' 2 DIGIT PANEL METER KIT
Intersil1106

Kit ILO NEW!
dla
OPoPtliod8"7
COMM. all

components
required for

construction plus
PCB. auto
were extremely
versatile and
accurate eaft
assemble kit

£26.99

COMPONENTS
WE STOCK MORE

Stocking distributors officially 30780,8 -Hod

NATIONAL 'VERO
TEXAS ANTEX
MULLARD ELECTROLUBE
SIEMENS SIFAM
SESCOSEM *ARROW HART

MAKES COMPONENTS BUYING EASY
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news digest. .
at the third stroke triplets from hp

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
calculator 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
ICs ie IC2 becomes 1C3 etc.

Lastly in the Chipmonk the

pot values were missed off the
parts list RV1 is a 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.

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

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_Ievels 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,
Wokinghala, 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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ELECTROLYTIC CAPACITORS: Axial lead type (Values are in 0 F).
AFI 18* BC557

83V: 047. 1-0. 1-5, 2-2. 2-5, 3-3. 4-7, 6-8. 8, 10. 15. 22, Sp; 47. 32, 50, 11p; 63, 100, 27p; 50V; 100. AAF124* BC559
F121* BC558

7p; 50. 100, 220. 26p; 470. 50p; 1000, 2200.58p; 40V: 22. 33, 7p; 100, 11p; 3300, 82p; 4700.649;
1 5*3511: 10, 33, 7p; 330. 470, 32p; 1000,49p; 25V: 10. 22, 47. Sp; 80. 100. 160. Sp; 220, 250. 13p; 470, AFF

80'30*
640, 211p; 1000. 27p; 1500. 30p; 2000, 34p; 3300, 52p; 4700 54p; 15V: 10, 40. 47, 68. 7p; 100. 125, A 1 6 BCY34*

SP; 470. lip; 1000, 1500, 20p; 2200. 34p; 10y: 4. 100. Sp; 640, 10p; 1000. 14p. AF127* BCY39*

TAG -END TYPE: 70V: 2000, Sip; 4700. 1213; 50V: 10,000. 2155p; 3000. 7Sp; 4011: 4000 70p; 2500.
AF139* BCY40*

Sip; 25V: 4700. 48p; 2000. 37p; 40V: 2000+2000 95p. 325V: 200+100+ 50+ 100 190p. AF178* BCY42
AF180* BCY43

BCY58
PA MEAD CAPACITORS

35V: 0.1p F. 0-22. 0-33. 0-47, 0-68,
I-0. 2.2p F. 3-3, 4-7, 6-8 25V: 1-5, 10
20V:1 -5.111V: 1011F 139 each. 2225p.
476F. 10040p.
10V: 220F. 33. 47 61/: 47, 68, 100.
3V: 68. 100p F 20p each

POTENTIOMETERS (AB or EG EN)
Carton Track, 1AW log & 1/2W Linear values
5000 1 K0 & 2K)) din only) Single gang

26p
56I3-2MQ single gang 26p
500-2M0 single gang DIP switch 55p
5611-2M0 dual gang stereo 705

CERAMIC CAPACITORS 50V
Range: 0.5pF to 10.000pF 311
0.0156F. 0.0220F, 0.0330F 40
0.047p F 4p 0.1 µ F SP.

MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS
100V: 0001. 0002. 0-005, 001µF Sp 0-25W log and linear values 60mm
0-015. 0-02, 0-04. 0-05. 0-056p F 7P 560-50041 single gang
0.1µF. 0-15. 0.2 Sp. 50V: 0 470 F 11. 10K0-500140 dual gang

Self Stick Graduated Bezels

70p
80p
22p

SILVER MICA (Values in pF) 3-3, 4-7,
6-8, 10, 12, 18. 22. 33. 47. 50, 68, 75,
82, 85, 100, 120. 150. 220 fp each
250, 300, 330. 360. 390,
600. 820 18p each
1000. 1800, 2000. 2200 20p each

POLYSTYRENE CAPACITORS:
10pF to 1riF Sp; 1 5nF to 47nF 10p

WATFORD ELECTRONICS
33 CARDIFF ROAD. WATFORD, HERTS, ENGLAND

MAIL ORDER CALLERS WELCOME.
Tel. Watford 40588/9.

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p' TO ALL ORDERS UNDER E10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR /SURFACE

VAT ExpocorassnorAT.44bhtoU.K. UnIaststsoa:swiss, MI
Pleosa marked root odd

12 Yr %.
Ws stock thousands more items. It pays to visit us. We are situated behind Watford Football Ground.
Nearest Underground/ BR Station: Watford High Street. Open Monday to Saturday. Ample Free Car
Parking space available.

POLYESTER CAPACITORS: Axial lead type (Values are in p F)
400V: 0001. 0-0015, 0-0022, 0-0033 7p; 0-0047, 0-0068. 0-01, 0.015. 0-018
1014: 0047, 0-06814p; 0-1. 15p; 0.15 0-22, 22p; 0-33, 0-47 39p;
160V: 0-039, 015, 0.2211p; 0-33. 0-47 19p; 0-88, 1-022p. 1-528p;
DUBILIER: 1000V: 001. 0-015111p; 0-02218p; 0.047111p; 0-134p;

TRANSISTORS
o

AC107* 23 6C171
AC117* 35 BCI72

AC126*
8C177*AC125* 19

19 BC178*
AC127* 19 6C179*
AC128* 18 8C182
AC141*' 24 BC183
AC141K* 38 BC184
AC142* 24 BC182L
AC142K* 38 BC183L

A4211173% 21/1 Vilt
AC188* 20 BC187*
ACY17 35 BC212

AACYCY209

40 BC2I 3
40 BC2I 2LACY18

ACY21
40 BC2131

40 BC214K
40 BC214L
78 8030785

8C214

AACYCY2282

ASTy4441 39 BC308

9p; 0-022. 0-033 A0149* 80" 13CBC332287

0.68469. 40161* 42 80338
2.2329; 4-7389. 40162* BC44I*
0-4743p. AFI06* BC461*

POLYESTER RADIAL LEAD (Values in p F) 250V:
001. 0015. 0022. 0.027 Sp; 0-033, 0.047. 8-068, 0-1 7p; 0-1511p; 0-22. 0-33
13p; 0-4715p; 0-6818p; 1-024p; 1-5 27p; 2-23/p.

PRESET POTENTIOMETERS
0.11N 500-5M0 Miniature Vertical &
Rol -frontal ip
0-25W 1000-3-3MG horix. larger 10p
0-25W 2000-4-7M0 Vert. 10p

RESISTORS - Erie make 5% Carbon
&Imams High Stability. Low noise

RANGE VAL 1-99 100+
'AW 2.20-4.7M E24 1.5p Ip
1/2W 2 20-4.7M E12 2p 1.5p

CERAMIC TRIMMER CAPACITORS 1W2.222 -10M E12 Sp Op
2-7pF. 4-15pF. 6-25pF: 8-30pF 20p 2% Metal Film 1001140 8p 4p

1969.5W 5CI-1M 624 10p 7p
100+ price applies to Resistors of each
type not mixed values.

MI IATURE TYPE TRIMMERS
2 5-6pF. 3-10pF 10-40pF 22p

5-45pF. 60pF. 88pF: 3'
CO PRESSION TRIMMERS
3-40pF. 10-80pF, 25-19GpF 25p
100-500pF: 1250pF 45p

THERMISTORS VA1034, 1039, 1040,
1055. 1056. 1058, 1066, 1067, 1098.
110D 20p each.

OPTO
ELECTRONICS *
LEDs + clip .

7II.209 Red
TIL211 Grn 21
TIL212 Yellow 27

2 Red 15
2 Amber Grnaii

Yellow 19
OCP71 110p
ORP61 849
ORP12 63p
7 Segment Displays
5 -LT -01 460p
TIL312 3 CA 125p
111.313 3 CC 125p
T11.321 5 CA 140p
TIL322 5 CC 140p
01.704 3 CC 99p
01.707 3 CA 999
01.747 6 CA 180p
FND357 149p
X45351 3 Grn

180p
XAN625 6 Grn

250p
Minitron 3015F 240p
Liquid Crystal Display
3'h or 4 Digit 915p

42
70

FEED THROUGH
AF114* 25 13C462*

CAPACITORS
AFI15* 25 5C547

1000pF / 350V to AF116*
- AF117* 25 8C549C

55
48
55
35
55
35
35
70
70

4F188* 50
AF239* 42 BCY59*
AF211 128 BCY70*
ASY26* 40 BCY71*
ASY27* 45 13CY72
ASY50* 95 BCY78
ASY76* 95 BCZI 0
ASZ21 60 BCZ11
BCI07* 9 BDI 12
BC10713* 10 50115*
6C108* 9 BD121
6C1088* 12 BD123
BC108C* 12 1313124*
BC109* 9 80131*
8C1096* 12 BD132*
8C109C* 12 8D133*
BC113 17 80135*
BC114 19 BD136
8C115 19 80137*
BC116 19 BDI38
BCII7 15 813139*
BC118 19 80140*
8C119* 25 BD142
BC134 19 80144*
8C135 20 80145*
8C136 18 80181
BC137 20 BD205
8C140* 28 80378*
8C142* 25 BD434
BCI43* 25 60517*
BC147 7
BC147B 10
60148 7
BC148B 10
BC148C 10
BCI49
BCI49C 10
80153 14
BCI 54 14
BCI57 10
BC158 11
BC159 11
8C160* 27
BC1674 11
BC168C 12
BC169C 10
8C170 17

OPTO
ISOLATORS
T1L 111/2 105p
TIL114 110p
TIL117 1849

JACKSONS VARIABLE CAPACITORS
Dielectric 0 2 365pF with slow
100/ 300pF 1049 motion Drive 325p
500pF 1209 00 208/176 285p
6 1 Ball Dove .. with slow
4511 / DAF 1079. motion drive 325p
Dial Drive 4183 C804.5pF 10 15
6 1/36 1 5209 25 50pF 1759'
Drum 54mm 3011* 100. 150pF 2159'
91-365pF 245P 3x310pF 428p
00 2 365pF 278p 00-3x25pF 3869

DENCO COILS RDT2. 92p
'DP VALVE TYPE RFC 5 chokes 91p
Range 1-5 8.Y.R,W RFC 7 (19rnH) 969

99p 1FT 13/14/15/16/
6-7 B.Y.R 75p 17 85p
1-5 Green up 1FT 18/1.6 or 465
'T' 1.5 B.Y.R.W 93p 99p
B94 Valve Holder TOC1 Sep

25p MW5FR 82p
MW /LW 5FR 103p

RTCROKES
16 H 4 7. 10. 22. 33. 47. 100. 200 470
750, 1inH 2.5.5. 10 35p leech
43mH 100 110p wolf

VEROBOARD* 0.1 0.15 0.1_
(copper clad) (plain)

21/2 x 3'14 4111 33p 22p
2%x5 49p 45p 28p
VA x VA 49p 45p

x 5 56p 609 39p
21/2 x 17 152p 121p 73p
334 x 1 7 1959 1639 107p
414 x17 2529 - 165p
Pkt of 35 pins 30p
Spit face cutter 76p
Pin insertion tool 99p-- -VERO WIRING PEN'

+ Spool 325p
Spare spool (wire) 80p' Combs 10p each

DIODES

44119 13
4.415 15
AEY11 80
BA100 10
BY100 24
BY126 1

BY127 1

0A9 7
0A47 1

0A70 1

0A79
0A61
0485
0490
0491
0495
0A200
04202
N914
N916
54001/2*
N4003*
4004/5*

54006/7*
N4148
S44 20
34/100V* 18
3A/400V* 20
34/600V* 27
34/1000V*

30
64/600V 50

*BRIDGE
RECTIFIERS
(plastic case)
14/50V 20
14/100V 22
1A/200V 25
14/400V 29
1A/600V 34
2A/50V 35
2A/100V 44
2A/200V
2A/400V
2A/600V
44/100V
44/200V
4A/400V
4A/600V
4A/800V
64/100V
6A/200V
6A/400V
BY164
VM18 DIL 40

46
53
65
72
75
79

105
120
73
78
es
is

ZENERS
Range 2V7 to
39V 400mW
Range 3V3 to
33V 1.3W 17

NOISE
25J 105

DIAC*
ST2 25

FERRIC CHLORIDE'
11b bag Anhydrous 65p + 30p p. & p.

OALO ETCH RESIST PEN' spare tip
75p

COPPER CLAD BOARDS
Fibre Single. Double- SRBP
Glass sided sided 8 x105
6 x 6 75p 90p 75p
6 x12 130p 175p

DIL SOCKETS' Low Profile (TEXAS)
8 pin 10p; 14 pin 129; 16 pin 13p; 18 pin
20p; 20 pin 27p; 22 pm 30p; 24 pin 30p;
28 pin 42p; 40 pin 66p.

SOLDERCON PINS'
100 pins 50p; 1000 pins 360p

VARICAP)
MVAM2 135
MVAM115

106
84102 25
BB104 40
13510513 40
813106 40

/sammemaims1

TRIACS*
64400V 88
64500V 95
84400V 99
84500V 110

104500V 140
154400V 165
164400V 185
164500V 210
40430 125
40528 150
40669 95

SCRs*
Thyristors
1450V 38
14100V 42
14200V 47
14400V 52
14600V 70
34.50V 35
34100V 43
34200V 60
34400V 11:
34600V 12
54400V 120
74400V 125
84400V 150
BT106
C106D

15

TIC44
TIC45
2N4444 140

Minimum
order

£2
please

11
10
15
14
14

9
9
9

10
10
10
21
28

9
10
9

10
11

14
10
14
13
15
13
12
30
30
30
11
11
13
13
12
20
Si
75
80
78
4$
78
22
22
IS
15
16
20

145
145

115

52
95
IS

115
311

38
43
35
37
35
38
35
38
59

195
155
85

110
55
42
65

BD6954* 75
606964* 75
B Y11 220
BDY I 7* 195
BDY60* 110
BDY61* 165
13E115* 22
BF154* 25
6F158* 29
BF160 30
BF161 60
BF167 25
BF173* 25
BF177* 24
BF178* 25
BF I 79* 30
BF180* 20

702
2NEAR ICs ICL8038CC*

15 1.140091*
709C 8 pin 35 LM300H
709C 14 pin 49 LM3014P
709C T05 35 144304.
723' 14 pin 45 1M3081
741.8 pin 22 LM318H
741'14 pn 32 LM3186
7470 14 pn 70 LM324A
748C a pin Si 1-10339
753 8 fan 150 LM348810 159 LM379
AY -1-0212 580 LM380
Ay 550 LM381N

241 LM381AN
AYAY-1-672l/6

1519544 LLMM3389002

AY -3-8500* 450 LM3909N
AY -3-8550* 595 LIA3811
AY -3-8600* 850 LM732
AY -3-8710* 973 M2524.4*
AY -5-1224A* 250 M25344*
AY -5-1230* 490 MC663
AY -5-1315 550

5-13174
MC724*

AY - 630 MC1303
AY -5-1317A 630 MC1304?
41-5-3500* 51
AY -5-3507*

4104
MC1312PQM1013P

AY-5-4007 550 MC14433L
CA3011* 52 MC1458*
CA3014*
CA3018*
CA3020
043023

13744 MC1459*
MC1495*

1177:0 mMCci147910c6LG

CA30284* SO MC3340P
cCAA33003365 240 MC3360P

CA3043
CA3046

119010 MmCEm3407810

71 MFC4000B
C43048 200 MFC6040*
CA3075 175 MFC6040*
CA3080E* 80 MK50362S
CA3081
CA3089E
C4309040 390
CA31236

219010 NNEF535°184

NE5
200

N85858*084

CA3130* 85 NE560*
CA3140 92 56561*
ICL7106* 975 NE562B*
ICL7107* 975 NE5654*
ICM7205* 1150 5E566*

IBRINNIDIVIMBENSIr

370
1550

170
30

240
110
205
195

19
so

120
375

95
145
248
125
80

750
795
275
175

250
175
195

1250
50

435
1135

79
150
120
70

205

1419i

550
150
210
29
eo

325
395
410
120
160

NE567V 170
NE571 450
RAM2102-2* 170
RC4136D 120
ROM2513* 700
SG3402* 295
SL4030 250
SL437A 560
5572710* 43
SN72733 125
S5760035 211
SN76013 140
6576023 140
55760335 211
S5761155 215
S5762275 115
744550 50
TAA6214X1 228
TAA661A 155
TAA700 353
184960 300
140100 150
TAD110 170
T84120S 70
T84540 215
TBA540Q .220
T84550Q 330
T84641-412
BX or BX11 250
184851 190
TBA800 90
T848106 105
184820 70
1849200 260
TCA2700 220
TC4270SCI 220
TDAI022 575
TDA2020 320
TL081CP* 52
TL082CP* 96
TL084CP* 130
044170 198
25414 105
ZN424E 130
25425E* 375

nu. 74*
(TEXAS)

7400 13
7401 13
7402 14
7403 14

13F183*

P

13F181*
(VI 82*

30
30

0C23*
0C25*

150
120

gx1os
zrmos

11
11

252906*
252907*

15
20

30 0C26* 150 ZTX2I2 28 2529074* 22
8F184* 30 0028* 99 ITX300 13 252926G 10
BF194
BF195 10

0029*
0035*

16080 ZTX301
ZTX302

16
18

2N3011*
253053*

24
20

13F196 10 0036* 99 Z1X303 21 2N3054* 49
BF197 10 OC41* 48 ITX304 24 253055* 55
8F198 18 0C42* 32 ZTX311 '17 253108 39
BFI99 18 0C43* 55 ZTX314 24 2N3442* 131

BF200* 28 0044* 31 ZTX320 30 253563 20
BF224A 15 0C45* 20 ZTX326 40 253614* 169
FIF244
BF244B

24
30

0C46*
0070*

28
19

ZTX341
Z17(500

20
13

2N3615*
253663

135
24

13F256* 50 0071* 25 ITX501 14 253702 10

U257* 26 0072* 30 ZTX502 19 253703 11

BF258*
13F259*

26
30

0074*
0075*

45
45

ZTX503
rxsoa

15
25

253704
2N3705

10
11

13F336 30 0076* 36 ZTX531 25 253706 10

8F394 22 0077* 76 25 253707 10

SF594 40 0079* 76 40250 85 253708 10

BF595 38 001310* 28 40251 97 253709 10

BFR39 25 00820* 48 40311* 50 2N3710 16

BFR40 25 0083* 48 40313* 125 2143711 10

BFR4I 28 0084* 44 40315 55 253772* 170
13FR79 28 00122* 48 40316* 85 253773* 738
BFR80 28 00123* 48 40317* 52 253819 22
BFR81 28 00139* 85 40319 71 2N3820 32
BFR98 105 00140* 85 40320 56 253823* 85
BFX29* 26 OC141* 85 40323 60 253824* 70
BFX81* 130 40 40324 as 253866* 90
10)(84* 24 00171* 40 40326* 52 2N3903 18

BFX85* 24 00200* 48 40327* 62 253904 111

BFX86* 211 00201* 75 40347* 80 253905 18

BFX87* 23 00203* 85 40348* 101 253906 17
BFX88* 24 00204* 85 40360* 43 254037* 52
BFY18* SO SJE5039* 95 40361* . 45 254041* SO

BFY50* 20 TIP29 43 40362* 48 254058 17
BFY51* 2020 TTlIpP229A9: 44 40406 65 254061 17
13FY52* 56 40407 50 254062 13
BFY53* 28 TIP29C 60 40408 75 2N4064* 120
BFY55* 45 TIP30 47 40411* 285 254069 45
BFY64* 40 TIP304 47 40412* 63 2N4236 145
BFY71* 20 TIP3013 64 40467* 95 2N4286 20
BSX20* IS TIP30C 65 40594* 80 254289 20
BSX26* 75 TIP31* 40 40495* 90 254859 Si
BSX29* 45 TIP3I A* 40 40603* 65 254922* Si
BSX78* 55 TIP31B* 40 40636* 125 255135 42
135Y954* 25 TIP31C* 66 40673* 68 255136 42
BU105* 140 TIP32* 45 2N697* 21 255138 20
BU205 190 TIP32A* 49 2N698* 39 255172 24
BU208 228 TIP3213* 70 25699* 39 255179* 60
E421 96 TIP32C* 70 257064* 19 255180* 60
65567 85 TIP33* so 25707* 50 255191* 65
MD8001* 158 TIP33A* 80 25708* 19 255305* 24
ME1120 25 TIP3313* 100 2N914* 32 255457 32
ME4102 105 25916* 27 255458 32

ME6002
110 ripP33C**

85 2N918* 30 255459 32

MJ400* 90 TIP344* 85 25920* 51 255485 32
MJ491* 150 T1P34B* 110 25930* 18 255777 56

MJ2955* 99 TIP34C* 110 251131* 22 256027 40
MJE340* 45 TIP35* 219 2N1132* 22 256109 45

MJE370* 55 TIP354 225 251303* 50 250234* 50

MJE371* 50 TIP358* 240 2N1304* 50 35128 85

MJE520* 46 TIP35C* 270 251305* 28 35140 85

MJE521* 55 TIP36* 240 251306* 35
MJE2955* 115 TIP364* 285 251307* 50 Matched
MJE3055* SO TIP36B* 300 2N1308* 46 Par
MPF102 30 TIP36C* 325 251613* 23 109 extra
MPF103 38 TIP41A* 53 2N1670* 150
MPF104 38 TIP418* 73 25167113* 195
MPF105 38 TIP42A* 84 252160* 105
MPF106 82 2N2217* 48
MPFI07
MPS3904
MPS405
M PS406
MPS455

50
40

24

24

TIP2955*
TIP3055*
11543

53
Si
38
45
45

2522184*
2522194*
2522204*
2522214*
2522224*

31
22
26
23
20

MPS456 24 11546 45 252303* 45
MPS470 34 50 252368 21

MPSUO2 11548 50 2523694* 15

MPSUO5
ass

507 252483* 28
MPSUO6

54 T:IS:7905°4

47 2N2484* 30
MPSU52 15 I 47 252646* 48
MPSU55 53 713 252784 55
MPSU56
um 011*

583 m11591107 22
-11

252904*
2529054*

22
20

7404 14
7405 18
7406 38
7407 38
7408 17
7409 17
7410 15
7411 20
7412 17
7413 30
7414 51
7416 30
7417 30
7420 16
7421 29
7422 24
7423 27
7425 27
7426 36
7427 27
7428 35
7430 17
7432 25
7433 40
7437 30
7438 33
7440 17
7441 74
7442 68
7443 115
7444
7445
7446 94
7447 82
7448 55
7450 17
7451 17
7453 17
7454 17
7460' 17
7470 28
7472 25
7473 32
7474 27
7475 - 38
7476 ' 311

7480 . 48
7481 88

112
94

7482 59
7483 72
7484 95

7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74104
74105
74107
74109
74110
74111
74116
74118
74120
74121
74122
74123
74125
74126
74128
74132
74141
74142
74143
74144
74145
74147
74148
74150
74151
74153
74154
74155
74156
74159
74160
74161
74163
74164
74165
74166
74167
74172
74173

106
31

210
33
75
38
32
/8

Si56

189
119

82
62
29
54
55
Si

1118
83

115
25
M
48
38
57'
74
73
58

269
314
314

65
175
109

99
64
64
96
53
so

210
82
92
92

105
105
161

20
625
170

74174 87
74175 87
74176 75
74177 18
74180 SS
74181 155
74182 180
74184 135
74185 135
74188 275
74190 115
74192 105
74193 105
74194 105
74195 95
74196 99
74197 815

74198 160
(MOS*
4000 15
4001 17
4002 17
4006 106
4007 18
4008 81
4009 SO
4010 50
4011 18
4012 18
4013 42
4014 86
4015 89
4016 45
4017 59
4018 89
4019 48
4020 89
4021 91

4022 88
4023 20
4024 66
4025 19
4026 180
4027 451

4028 81
4029

994030 58
4031 205
4032 100
4033 145
4034 196

4035 111
4036 325
4037 100
4038 108
4039 320
4040 105
4041 80
4042 75
4043 94
4044 85
4045 ICS
4046 128
4047 87
4048 58
4049 48
4050 48
4051 72
4052 72
4053 72
4054 110
4055 129
4057 2570
4059 450
4060 115
4063 110
4066 58
4067 380
4068 22
4069 20
4070 32
4071 21
4072 21
4073 21
4075 23
4076 55
4077 40
4078 21
4081 20
4082 21
4085 74
4086 73
4089 150
4093 85
4094 190
4096 105
4097 372
4098 110

:7:8 1::
4161 109
4162 109

4163
4174
4175
4194
4408
4409
4410
4412F
4412V
4415E
4415V

,4419
'4422
4433
4435
4440
4450
4451
4452
4490F
4490V
4501
4502
4503
4506
4507
4508
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4527
4528
4529
4530

109
110

99
108
720
720
720

1650
1380

795
795
280
545

1225
825

1275
295
295

695
525

17
120

69
51
55

298
99

150
98

206
265
299
120
382
102

55
108
268
199
152

99
165

135
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WATFORD ELECTRONICS
(continued from opposite page)

ETI GAS MONITOR
All parts available.

Gas Sensors TGS109, 308,
812 & 813 415p*

Sockets for above 25p°

DIGITAL PANEL
METER

Intersil Evaluation Kit £21.52*
plus 30p p&p.
All parts as per ETI £23.85°
plus 30p p&p.
ICL7106 £9.75*
LCD3901 31/2 digit £9.95°

TANK BATTLE
Build this fantastic T.V. Game with
realistic battle sounds generated
from your T.V. speaker, steerable
tanks, controllable shell trajectory
and minefields to avoid. A really
exciting and skillful game simply
constructed with our easy to follow
instructions. Order now - avoid
disappointments.
Basic Kit (just add controls) only
£19.50 inc. VAT.
Complete Kit including controls &
Mains Power Supply. No extras
required. Only £28.25 inc. VAT.
IC AY -3-8710 £10.50 inc. VAT.
(Demonstration on at our shop)

. 

RHYTHM GENERATOR
Build this PE (Jan. '78)
Easibuild Low Cost Rhythm
Generator. We are the sole
suppliers of the complete Kit
including the case, pre -drilled
printed front panel and the
Printed Circuit Boards send sae
for leaflet.
Complete Kit price incl.

VAT £49.95 only
Plus P&P £1

For ready built Units add
£15.00.

(Demonstration on at our shop)

ETI PROJECTS: Parts available for the
following ETI Projects.
Multi -option Clock. House Alarm, Ham-
mer Throw, Race Track, Accentuated
Beat Metronome, Porch Light, IB Metal
Locator Mk. 2. Shutter Speed Timer,
Ultrasonic Switch, True RMS Volt-
meter, LCD Panel Meter, Gas Monitor.
PHASER, Star Trek Radio, Tank Battle.

Please send SAE plus 5p per list.

JACK PLUGS
- V

Screened
chrome

2 5mm 12p
5mm5m 159

MONO 23p
STEREO 31p

SOCKETS

Plastic
body

SP
10p
15p
18p

open
metal

Sp
Sp

13p
15p

moulded
with

break
contacts

20p
24p

in line
couplers

11p
12p
15p
22p

DIN PLUGS

2 PIN Loudspeaker
3. 4, 5 Audio 13p

SOCKETS,

Bp

le Una

20p

CO -AXIAL (TV) 14p 14p

PHONO
assorted colours
Metal screened

9p
12p

5p single
Bp double
10p 3-wy

14p

159

SWITCHES*
TOGGLE 2A, 250V
SPST 2/1p
DPST 34p
DPDT 38p
4 pole on/oft 54p
BUS -MIN TOGGLE
SP changeover 59p
SPST on/off 54p
SPST biased 85p
DPDT 6 tags 70p
DPDT centre oft 79p
DPDT Biased 115p

IDE 250V
IA DPDT 14p
lA DPDT c/over 15p

DPDT 13p
4 pole 2 -way 24p
PUSH SMN
Spring
SPST on/off 60p
SPOT c /over 65p
DPDT 6 Tag 85p
MINIATURE
Non Locking
Push to Make 15p
Push Break 25p

min
2mun
1mm

WANDER 3 mm
DC Type
AC 2 -pin American

10p
10p

Bp

13p

15p
15p

12p
10p
Bp

op
20p
15p

ROTARY. Make your own multiway Switch
Adjustable Stop Shafting Assembly Accom
modete up to 6 Wafers 1111p
MSns Switch DPST to fit 34p
Break Before Make Wafers 1 pole / 12 way
2p/6 way 3p/4 way 4p/3 way 6p/2 way

47p
Spacer and Screen Sp
ROTARY: (Adjustable Stop)

1 pole/2 to 12 way 41'2 to 6 way
pole/2 to 4 Way 4 pore /2 to 3 way 4Ip
ROTARY. Mains WV AC 4 Amp 45p

VOLTAGE*
REGULATORS

103 Can Type P
1A +ve 5V. 12V.

.15V, 18V 145
LM309K 135
LM323K 625
MVR5 or 12 ISO
IA -ye 5V, 12V

220
Plastic (T092)
+ve 0.14 5V. 6V.
8V. 12V. 15V 30
+ve 1A (T0220)
5V. 12V, 15V,
18V. 24V 99
-ve 0.5A 5V. 6V.
8V, 12V. 15V 95
- ve 1 A 5V, 12V

175
-ve 0.1A (T092)
5V. 12V. 15V 60
LM320.12 165
LM320-15
LM304H
LM317H
LM317K
LM325N
LM326N
LM723

165
240
100
350
240
240

45

TRANSFORMERS' (Mains Prim. 220.240V)
b0 -6v 100mA 110p 15015V IA 276p+
90-9V 75mA 115p 160 18V 1A 2959+
12.0-12V 100mA 911p 300.30V IA 295p+
042 0.12V 15041A 200-20 2A 340p+

140p 6-0.6V 1.5A 345p+
0.6 0-6V 280inA 1110p 8 0-18V 1.54
015 0-15V 0.2A 379p+

260p+ 9-0 9V 2A 3119+
04.5 0.4.5V 0.6A 12-0 12V 2A 320p+

260p+ 3025-200-20-
12-0 12V 0.5A 250p+ 25- 30 2A 497p+
0.12 012 0.5A 2110p+ 0.6 0.6V 6VA 240p
15-0 15V 0.5A 260p+ 0-12 0-12A 6VA 240p
24-0 24V 0.5A 260p+ 0.15 0.15V 6VA 240p
9-09V IA 260p 0.200-20V 6VA 240p
12.012V IA 260p+ LT44 42p
0-120-12V IA 255p+ LT700 Mla . 0/P Pri.
30-24-20-15.12-0 14 1 2K. Sec 3.2 0 42p
Multi tappings 360p+ MOT Min. 0/P Pri
30-24-20.15-12-0 1 2K Sec 80 Slip
2A multi tap 4459+
(Please add 48p p&p charge to all prices marked

+ above our normal postal charge)

EARPHONES
Magnetic
2 5mm 18p
3 5mm 18p
Crystal 33p
CRYSTAL
MICROPHONE
INSERT 4813
ULTRASONIC
TRANS-
DUCERS
Receiver and
Transmitter
40KHz

480p per pair

LAMP HOLDERS AND LAMPS*
LES HOLDER Dome shaped Red. Blue.
Green. White and Yellow 1 Bp
LES BULBS 6v and 12v 11p
MES HOLDERS Chrome cover Red or
Amber Jewelled top 50p
LES OR MES Batten Holders 10p
MES BULBS 3.5V, 6V, 12V. 11p
NE01115. Mains 240V Sealed with Resistor
Red Amber & Green 24p
Open type 95V AC 11p

ALUM.
BOXES
WITH LID'

3 x2X 1 45
2'A/15'40'h"

SS
4s4a1 1/2" IS
4it211/411/4" 110
4o59.111/4" 78
4421/402" 54
51.1/42" 82
6s4s2" SS
705s21/2" 114
81/46/13" 141
1000" 172
10x41/4x3" 142
120543" 165
1208a3" 210

1

SPEAKERS

800.3W
2" 21/4"
2.5 3"
4002.5"
64 02 5"
8 0 5W
7"04"
80 3W
6"4 4

to
511
65
65

ISO

150

PANEL
METERS*
F50
6046
35mm
0-500A
0-100 A
0-500 A
0-1mA
0-5mA
0-10rnA
13-50rnA
0-100mA
0.500mA
0.14
0-2A
0-25V
0.50V AC
0.300V AC

410p each

41/431/41.1'O''
0-50jr A
0-100u A
0-500u A
530p each

KNOBS' to fit '4" shaft
K1 Black Pointer type 90
Kla White Pointer type 11p
K2 Slim Silvered Aluminium 12p
K3 Satin Black Ribbed 22mm diam 12p
K4 Black Serrated Metal top with line
Indicator 35mm diam 22p
K4a As K4 but 25mm dian 20p
K5 Black Fluted metal top & skirt, calib-
rated 0-9. 37mm diem. 28p
K6 As K5 but with pointer on skirt 211p
K7 Black Knurled. tapered. metal top &
skirt. Caliberated 0.9 30mm 26p
K 7a As above but pointer on skirl 26p
K8 Black or Silvered for Slider Pot 10p
K12 Aluminised plastic with line indicator
22min diem 111p
K19 Solid Aluminium Amplifier Knob, Etch
line indicator skirted 22mri 30p

HEAT SINKS Silicon Grease
.1092 Sp 5m1 Tub 45p
T05
7018 Sp 20m1 Syringe

70220 125p
22p Insulation Kit for

103 22p 103. 1066 or
TO66 22p 10220 Sp Kit

We stock many more items,
Aerials. Battery Holders,
Boxes, Cables. Digital
Clocks, Fuses,
Headphones. Microphones,
Stands, Multimeters, Power
Supplies, Relays, Solder.
Soldering Irons. Test
Probes, Tools etc. etc. It
pays to visit us. We are
situated behind
Football Ground

news   
  digest
nota bene

AN 'electronic notebook' is
now available on the UK mar-
ket. Made by Toshiba, it is
claimed to be the first alpha-
numeric pocket calculator
available.

Called the LC836MN, it has
30 independent, large -capacity
memories each able to hold a
6 -digit alphabetic and 8 -digit
numeric input. Use of an extra
memory can expand retention
to 6 alpha plus 15 numeric.

Alpha -numeric entries are

made by depressing the LET-
TER key, followed by the
appropriate letter keys, which
are also number/function keys;
depressing a further master key
allows entry of figures.
Automatic review of the 30
memories is provided. Acciden-
tal erasure is virtually impos-
sible; and memory is retained
for the duration of battery life,
some 9000 (12 months) con-
tinuous operational hours.
Suggested retail price is £59.95
plus VAT.

eye eye

What have we here? National
Panasonic's new lithium cell is
about the size of a 5p piece, but
has enough power to run an
electronic watch for between 5'
and 10 years. It weighs just over
3 grams, and is only 2.5 mm
thin, National Panasonic say
that it will operate at tempera-
tures as low as -20°C. Its name
is the BR2325 and because it is

lithium has a voltage of 2V8, so
less of them are needed to
power most things (most cells
have a 1V5 to 1V3 range). Some
lithium cells are prone to emit-
ting nasty gas and sulphur
compounds, but this one is said
to be completely stable. Natio-
nal Panasonic, Bath Road,
Slough, Berks.
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NON -SUBSCRIBERS
START HERE D

- - -

THE CORNER SHOP
"SORRY MATE, THE
DOG CHEWED YOUR
COPY

4 MAGAZINE STAND:
"WE'VE RUN OUT,
BUT I CAN GIVE YOU
'CAMPING NEWS' ?"

GIVE UP, GO HOME:
AND TAKE OUT A

POSTAL SUBSCRIPTION
TO ETI

THE DEPARTMENT STORE.
MAGAZINES ? THAT'S JUST

BEHIND COSMETICS. NO,
WAIT A MINUTE....THEY'VE
JUST MOVED TO THE NINTH
FLOOR, OR WAS IT ,"

ANOTHER CORNER SHOP.
"SORRY, SOLD OUT
HAVE YOU TRIED THE
CORNER SHOP UP THE
ROAD,"

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.

ETI Subscription Service,
Electronics Today International,

25-27 Oxford Street, London W1R 1R F.

...news
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 0-20V at 1A power
supply plus a loudspeaker and
mains outlet - so you can cus-
tomise it to your own particular

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 31/2 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 CR03. 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

moving when they fell off
guy"). AMD have nicknamed
the duff devices 'I1GOs' (infor-
mation in, garbage out). If the 7
has a slightly curved down -
stroke then it's an IIGO, and if
you bought it then you're an
IIGiOt.

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.

gossip, 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 IC. 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-
ket) 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
I*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!

TECHNALOGICS PROUDLY PRESENT

THE" LOGISCAN Mk. II"
COLOUR TELETEXT DECODER

WITH
"NEW

FACILITIES"
40 (4)

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. II 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 * Freeze switch
FULL TECHNICAL BACK UP SERVICE

- 12 months' guarantee on all parts - subject to correct assembly
and use.-
- Board fault finding service (boards unpluggable for easy dispatch)

Interface included
7- 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 + 121/2%. BUILT £265 + 121/2%
Details large S.A.E. Mail Order

TECHNALOGICS
8 EGERTON STREET
LIVERPOOL L8 7LY

SC/MP
MICROCOMPUTER
SYSTEM f99.50 +VAT

FACILITIES
 7 segment display for every register (32 digits!)
 20 key keypad
 1/4K 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

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

or phone

(0249) 713515/712317
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Don't let your environment dehydrate you, BUY OUR "HONEYWELL HUMIDITY
CONTROLLER". Membrane actuated, adjustable by Va 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. El each, 3 for
£2.50. BARGAIN PACKS
Miniature transformer F.M. front-erid with
integral tuning gang 88-108MHz,
10.7MHz, I.F. output E2.50
Miniature Vernitron F M4 10.7MHz

100k varicap pots. can be banked
Ode very compact
166 RE 25v axial leads . . . . 10

side by
5 for El

for £1
300 mixed modern caps, most types

ceramic filters . 50p each, 3 for £1 £3.30
Crystal earpieces with lead 100 mixed modern Miniature ceramic

40p each 3 for £1 and plate caps E1.20
Magnetic earpieces with lead and plug

25p each 5 for £1 Semiconductor Bargains
Ultrasonic transducers transmitter and
receiver, 14mm dizrn 40 kcs

E4.25. per pair
4 aluminium boxes 128 x 44 x 38mm.
ideal for signal injectors, etc. . E1.00
Self -fluxing enamelled copper wire 22
swg on 2oz. reels 60p ea.
100 miniature reed switches, ideal for
burglar alarms, model railways, etc..

E3 30
6 6 -pole 12 volt reed re Ws on board

£2.45
High quality computer panels smothered
in top -grade components:

5lbs. £4.75
10Ibs. £8.95

New U. H.F. transistor TV tuners. Rot -FY
type with slow motion drive . . . E2.50
Aluminiian TV coax plugs 1U -for -£1.09:.
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

leads on output 90p
Miniature edgewise panel mounting level
meters 2000A F.S.D. 90p
300 mixed resistors 1/2 & 1/4 watt E 1 '50
300 modern mixed caps most types

E3.30
100 mixed electrolytics £2.20
300 mixed printed circuit components

£1.50
300 mixed printed circuit resistors £1.00
100 high -wattage resistors, W.W., etc.

E2.20
'20 assorted VDR's and thermistors '

£1.20
25 assorted presets. skeleton, etc. E1.20
25 assorted pots and presets £1.50.
'470 p F 25v radial, modern type 5 for El
200 mixed 1 -and 2 -watt resistors £1.50.
100k sliders. mono or stereo

50p each 3 for El

100 new and marked silicon and
germanium transistors including BC148
BF194, BC183, etc. 33.95
200 new and marked transistors including
2N3055. AC128, BFY50, BD131, etc.

£6.95
100 mixed diodes IN4148, etc. El .20
100 mixed diodes including zener, power
and bridge types £3.30_
-BR 101 full spec. 5 for £1.00
ITT 25kV ctv eht triplers for Decca "Brad-
ford" chassis brand new £2.50, 5 for E10
BD131 3 for £1.00
SN76115N (equivalent MC1310) E1.00
TBA120A 2 for £1.00
8D140 3 for E1.00
Motorola Audio I.C., 1 watt+ into 8-
160. Operates between 9-1 6v. 10-
400MV sensitivity. S.C. proof, no heat -
sink req. With data and circuits . E1.20
Data and circuits 20p + S.A.E.

Deluxe Fibre Glass Printed
Circuit Etching Kits

Includes 150 sq. ins. ccpper clad f /g
board, 11b. ferric chloride, 1 dalo etch
resist pen, abrasive cleaner, 2 mini drill
bits, etch tray and instructions

Only £5.30

150 sq. ins. fibre glass board . £2.00
Delo pen 90p.
1lb. ferric chloride to mil spec . . £1 25
5lbs. ferric chloride to mil spec. £5.00
Instruction sheet 20p

30p P.&P. ON ALL ABOVE ITEMS. SEND
CHEQUE OR POSTAL ORDER WITH
ORDER TO_SENTINEL SUPPLY DEPT..

ETI. 149A BROOKMILL ROAD
DEPTFORD. LONDON, SE8

Callers by appointment only

LECTRO
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

_

CMOS - buffered
1 r!,,0 23p
4001 23p
4002 23p
4006 1.14
4007 23p
4008 99p
4009 62p
4010 62p
4011 23p
4012 23p

_ -- -
and

4013 51p
4014 1.07

4015 1.14

4016 51p
4017 1.14

4018 1 32

4019 62p
4020 1 32
4021 1.14

4022 1 13

protected (BE)
4023 23p
4024 104
4025 23p
4026 1 75

4027 60p
4028 95p
4029 123
4030 51p
4041 84p
4042 96p

4043 100
4044 94p
4046 140
4049 54p
4050 53p
4060 140
4069 30p
4070 50p
4071 26p
4072 26p

4081 23p
4082 26p
4510 1.42

4511 1.50
4514 330
4516 144
4518 1 26

4520 1.26

4543 1 30
4583 1 45

OUR COMPUTER

SIEMENS CAPACITORS'
World-famous for

PCS TYPES
- 7 5mrn PCM 0
0.047 6p each 5mm
10p

CERAMIC
2 5mm PCM 001.
0047, 5p each 0
ELECTROLYTICS
- 1/ 100. 10/25.
range see our current

TAKES

quality and dependability.

001 10 0.01 5peach 0.015
PCM 0.068. 0 1 7p.

0.22 4p 0022.
068 6p each 01 7p

10/63. 100/25. etc
lists.

GOOD

to
0.22

0.033,

For full

CARE OF YOUR ORDERS
SIEMENS TRANSISTORS
Silicon npn and pnp from 8p each LEDs. red 19p
yellow or green 23p 13 or 5inrn) Photo transistors
from 76p

DISCOUNTS
5% if list value of order over El 0 10% if list value
or order over E25- where cash (P.0. or cheque) is
sent with order

VAT Add 8% to value of order or 121/2%. with
items marked' (No V A T on overseas orders)
Goods sent post free on C W 0 orders in U K
over E5 list value If under, add 27p per order.

RESISTORS
1/2. 1/2. 14. watts - 2p each' metal film. metal oxide
and 1 watt carbon 5p each' -good quantity
discounts Magnetic field dependent from fll 50
Hall Effect from c.1 23

SA BARGAIN LISTS
SAE brings monthly list of bargains Also current
quick reference price bst of all ranges

KEEN PRICES GOOD SERVICE WIDE RANGES
Cash with order IP 0 or cheque payable to Electrovalue Ltd ) or your Access or Barclaycard number
TRADE AND INDUSTRIAL ENQUIRIES INVITED
For all round satisfaction - be safe - buy it from EL ECTRO VA

ELECTRO ALOE LTD
Dept. ETI7. 28 Judes Rd., Engle field Green, Egham, Surrey
TVV20 OH8. Phone Egham 3603: Telex 264475
Northern Branch (Personal shoppers only), 680 Burnage Lane,
Burnage, Manchester M19 1NA. Phone (061) 432 4945

news
digest..

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
WC I X 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 1 500 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 HA5
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 fill a 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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'Each volume contains over
from the best of our Tech -Tip
for rapid selection and an a
which gives transistor specs.
data.
Sales of this publication have
surprising when the circuits
volume costs.

ETI SPECIALS
electronics
today international

£2.50 + 25p P&P
+ 2-Top projects include:

Master mixer, 100 W guitar amp., low power laser,
printmeter, transistor tester, mixer preamp, logic probe,

,
I METAL LOCATER INFRARED
INTRUDER ALARM STAGE MIXER
REACTION TESTER DUAL DICE
HEART RATE MONITOR S.T.O.

\ R LOGIC T

gierMS

AL TIMERTIMER IN.7-1 44%:.
AUDIO LIMITER FLA3,\_,

FIVE WATT STEREk.c

RADIO BREAKDOW>
DIGITAL VOLT
MIXER TEMPERATURI
TRAIN CONTROLLER V/N.I
ORGAN...

£1.00 + 25p P&P
Ni-Cad charger, loudhailer, 'scope calibrator, electronic
ignition, car theft alarm, tumindicator canceller, brake

light warning, 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 millivolt -
meter, temperature meter, intruder alarm, touch switch,
push-button dimmer, exposure meter, photo timer,
electronic dice, high -power beacon, electronic one-armed
bandit! ...
5-Twenty-two complete projects, including:
5 W stereo 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
tomorrow Thpss
irm.sk;...-kz_s)L402,

1,01.411T

80.0 Om mom@
NAM

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 ETI - and a look at the future of MPUs.
Audio, Calculators and Video. How can you not read it?

TRANSDUCERS IN
MEASUREMENT
AND CONTROL

has_ Ph.D., ha C.  A.A.G_A

£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

splendidly for use as a standard textbook. Written by
Peter Sydenham, M.E., Ph.D., M.Inst.M.C., F.I.I.CA., 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.

FROM MI Pth...158555 Of
MECTROMCS 1000! It...NATIONAL

ET1

CIRCUITS

Not
£1.50

150 circuits, mainly drawn
ps. The circuits are indexed
dditional section is included

and plenty of other useful

been phenomenal - hardly
cost under I p each! Each

£1.50 + 25p P&P

Our successfulsuccessful beginners series came to an end some time
ago 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.

t1.20 + 25p P&P

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:
M

(Please allow four weeks for de-
livery)

ELECTRONICS TODAY INTERNATIONAL -- JULY 1 978 13



me

UNTIL JUNE 30 NEXT
IT'S GOING TO COST

ONLY £9.95
FOR THIS MARK 2 VERSION OF

ETPs BRILLIANT CAR IGNITION UNIT
E.T.I. APPROVED FOR
ENGINES WITH NORMAL
IGNITION SYSTEM

REVERT TO NORMAL
SWITCH
CAN BE MOUNTED ON DASHBOARD

NO MORE BURNT CONTACT
POINTS

REV. LIMITER

NEON LIGHT INDICATOR

NEG. EARTH

Better than the 1973 version!

AND
POST FREE

Since we first presented E.T.I's original E.T.I. (Electronic Transistor Ignition) Unit five
years ago, we have sold well over 15,000 to the delight of motorists everywhere. In that
time we have made small modifications and improvements of our own - P.C.B.
mounted components, for example and circuit and manufacturing adjustments - all
adding up to even greater reliability. Now, with E.T.I we present an up -dated unit at
prices (kit or ready built) you cannot afford to ignore in these days of ever costlier
motoring. This is the unit to give your car the more efficient sparking it needs to give
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 WITHOUT DELAY. (Please allow 28 days for
delivery.)

Easy to build kit including all components, drilled and titled P.C.B.. drilled aluminium
case, transformer, switch, coloured leads. etc.. with simple to follow instructions for neg,
earth cars.

KITComplete kitoinfcpavrtAs Tasadnedscserinbtedpoastntdreer7nomumKended by Electronics Today

E9.95 (If ordered after June 30 E12.75)

BUILT AND TESTED inc. V.A.T. and sent post free in U.K

E12.75 (If ordered after June 30 £15)

C.)

0
I-
rn

cc
CC

WITH UNIT THREE WE INTRODUCE OUR NEW

SWIM Audio Plan
COMPLETE MODULE ASSEMBLY PACKS

It's
"telescopic "!

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 professional finish you will be proud to have. The three
assemblies here are from an audio range extending from a remarkable 3 watt I .C. amplifier to
full-scale disco sound and light outfits. Stirling 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

Assembly Power Amps
.

Control Selector
rower*
Supply

Price

AUDIO PLAN A 2xtill wrms Unit 2 Unit 3 bOV E49.96

Aunt() PLAN B 2x40 wrms wing .,,. E44.95

AUDIO PLAN C 2x20 wrms Unit 2 Unit 3 34V L38.95

Ni4 ALL MODULES AVAILABLE SEPARATELY - SEE FREE CATALOGUE SHEETS

ALL PRICES INCLUDE V.A.T. AND NO EXTRA FOR

Stirlin
POSTAGE IN U.K.

To order send cheque or money order crossed and made
payable to Stirling Sound. iCash must be sent by regd. post
only). Prices subject to alteration without notice. Information
published in good faith as correct at time of going to press.

OR ORDER BY ACCESS OR BARCLAYCARD
All communications to Dept E T1 7
37 Vanguard Way, Shoeburyness, Essex
.03708) 5543 Shop/Showroom, 222/224 West Road, Westclif f -on-Sea

UNIT THREE - Six push button stereo selector /AF
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 humble) filter and high
cut (scratch) filter. Size 240 mm x 105 mm wide, The
PCB may be cut across to extend or reduce its onginul

Inc. V.A.T. and sent post free in U.K. £6.75length and so suit other layouts as well as Audio Plans.'

UNIT TWO - Stereo pre-amp/control unit for mag.
p.u. corrected) radio and aux. inputs with bass

15dB, treble - 15dB, balance and volume controls
E12.43and front panel fascia. Inc. VAT and sent post free

I YOUR MONEY -SAVING COUPON-1-1
Please send ETI s Mk 2

I
I

I

Audio Plan cir as order attached)

For which I enclose E

Name

Address

BLOCK LETTERS PLEASE

. (1-20p for catalogue)

The
BETTER
Catalogue
Send large
SAE 20p
for our NEW
Catalogue/
information
sheets
(size A4)
and cover
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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 amplifier is too low the oscillation will die away. To
produce a pure sinusoidal oscillation 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, but amplitude 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

RT

15k

FREQUENCY
POT

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 CT RT. When this voltage 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



390R

27k

I ABC

6
IC1

CA3080

1n01. IC2

CA3140

39k

10K SINE

SET FOR
LOW DISTORTION OSCILLATION

ALL ICs POWERED FROM ±12V

V\Ar
27K

27K

1N4148

1 N4148

390R

12V

100L
ILOCAI

100n

run
12V

1N4148
27K

1N4148

//)// 3

2

RC214L

IC3

I AbC x2

IABC

CA3080

6

100

/ //

Dual Integrator Quadrature VCO

This is a sinusoidal oscillator which uses frequency dependent
feedback and zener diode amplitude limiting. IC1,2,3&4 form
a dual integrator circuit which is an analogue model of a second
order differential equation! There is some positive feedback
around IC1,2 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 !ABC. In
the solution of this second order differential equation, the gain

104

ICS

741

Vin
10K +Ve

--f\AA /N
TRO0CONLS

FREQUENCY
OF

OSCILLATION

CA3140

COSINE

of the loop is proportional to the resonant frequency. Thus, by
varying !ABC or rather by varying V,N 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 IC1,2 stage.

The second stage (IC3,4), acts as a filter and hence produces a
purer sinusoid. Using this circuit a 1000 to 1 continuous
trequency 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
-1-12V

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 CT and 11-, 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 RT 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

CMOS 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 CT 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 CT and hence the frequency. A square wave
output is generated. The maximum frequency using CMOS is
limited to 2MHz.

1/2 CD4011
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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 RT . 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 CT and RT . CT can be an elec-
trolytic but RT 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. Whi n the input is
very near to a hysteresis level, 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 Vcc 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 itself. 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 pct.
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-12V

4k7

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
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 techniques 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
dividers and the exclusive OR gates generate the Walsh 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.

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 them 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

ENLARGED VIEW

128 STE, RAMP

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.

r 1_
CD401

9 +VDD
9 10

>c,

47k 220p

BINARY/BCD

CK C D4029

PRESET CL 01 02

UP/DOWN
CD4011

C0

03 04

5 6 11 14 2

150k 150k 150k 150k

75k

150k

75k 75k

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

CD4013

CK

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.

239

Master Tone Generator
If you have ever made an electric organ, piano or string machine

253 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 top268

"1.1
284 twelve semitones on the keyboard. This gives a nice free phase

quality to the sound. The notes in the octaves below are made by
:

301 using binary dividers and filtering. Very expensive organs would:

319 use an oscillator per note. This allows every note to be individu-
1---0212

338
ally tuned and produces a very good sound quality. However,

CLOCKMASTER there is an easy way of producing the semitones and this is with:

N500kHz 358 a master tone generator chip. This is a pre-programmed divider
having one input and twelve or thirteen outputs. A high:

: 379 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: 402

master tone generator a lot of the work of making an organ is
removed. It is possible to produce more accurate intervals using

426

4F'' 12 oscillators, but the speed and efficiency of the chip usually
wins in the lower price end of the market.
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FEATURE :Oscillators

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 1 MHz is
possible.

S NEVVAVE
DISTORTION

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, voltage controlled oscillator). Using this
circuit, a sweep range of 10,000 to 1 is possible (for IABC
500µ 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 voltafe 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
IC3. 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

(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 IC1 and
this device may have to be specially selected for continuous
symmetry.

Precision Voltage 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 Parallel RC
network and compares this generated voltage with the input. If
the input is greater it puts more pulses 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 pulses 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, the chip being used as simple analogue
to digital converter. It can also be used as a frequency to voltage
converter. A maximum frequency of 10kHz has to be observed.
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4k7 12k

FULL SCALE TRIM

+15V

-15V
0

OFFSET ADJUST
10k

LINEARITY 0.05%
RESPONSE TIME 10psec
FREQUENCY 0 10kHz
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rHERE 15 THE NEWS.....1
One of the major problems confronting today's electronics designer/enthusiast
is the incessant stream of new types of ICs and components. So, where radio is
concerned, our new catalogue is a revelation to the circuit user. The oew Ambit
catalogue contains all that is new and worthwhile, plus feature articles
describing applications work, providing ideas and suggestions - and some radio
theory basics - like tuned circuits and impedance matching - that cut through
the flannel to give you essential practical details to help you with your own
design work. We also invite customers/readers to submit their own features for
our radio magazine supplement on modern RF circuitry and techniques.

Featured in our catalogue/magazine supplement:
CA3189E The new RCA FM IF system described in detail, with an 'ultimate hifi' appl

ication in our refernce series FM IF unit based on linear phase filters
ULN2204/ The new AM/FM/Audio combination IC that has revolutionized portable
TDA1803 radio design. 2 to 12v voltage range 10-14mA total standby.
TDA1062 LF/HF/VHF oscillator, balanced mixer, RF stage and pin diode agc drive - a

versatile RF processing device that deserves a much wider audience.
HA11219 Impulse noise blanker for mobile and fixed radio/audio. It can even 'clean'

noisey signal otherwise inaudible! Dektined for a big future.
TDA1220 SGS' entry into the AM/FM radio IC battle with a promising approach that

separates AM and FM functions into separate blocks
CFM2/LFY The worlds smallest ceramic ladder and mechanical filters from TOKO
MA1023 Switched 12/24 hour 0.77" LED display alarm click module with no RFI
The chances are that our catalogue will be the first place many of you will see
these new products. Backed with our extensive R&D, we aim to provide a
regular summary of new products in the radio and associated fields of elec-
tronics and we invite all submissions for consideration.
In the theory section this issue:
Tuned circuit impedances and matching  tracking and bandspread - a novel approach to
100kHz to 30MHz continuously tuned radio - and the discriminating metal locator, save
your money before you buy one, and see how they're made!
In a world of electronics that constantly expands and diversifies into an increasing
number of specialities, we offer you a refuge where we stick to one main theme, and
keep you informed to a standard not possible in publications without direct every -day
involvement in project research, development and evaluation.

Much of the satisfaction in our new approach to specialized features, is the fact that you
will also be able to obtain all the necessary parts for your circuit from us at prices that
are so competetitve that we've been number one in coils/filters since we started trading:

TOKO coils and filters: 'Radio Ws:

A bigger than ever range of IFs for 455-470kHz,
CA389E
CA3189E

9,011 MHz in 7mm 40 10mrn squire styles. Now HA1 13716
including TV video and sound IFs. from 30-338. A120
Coils for Shortwave, colts for VHF, coils for TBA120S
LW/MW  with 800,000 in stock! uA720
MFL455 2.41i Hz SSB filter 9.95 191TE10,6

CFM2 mlniature mechanical filter 865 HA1 97
LF 6455 4elernent ladder filter 1.25 MC1350P
CFSE107 ceramic FM IF filter 0.50 MC1330
BBR3132A Opole linear phase FM 2.25 uA753
138 R3125 4pole linear phase FM 1.30 MC1496
BLR3107N 19/38k Hz stereo filter 1.90 TDA1062
Harly discriminators for 107MHz 0.66 TDAI 083
Ratio discriminators for 455-470k Hz 1.35 LILN2204
OEMs: We haw the most unique stock of RF TDA1 220
signal coils/chokes in the world  and offer a TDA1 090
full custom part service for 'specials"
TOKO chokes:
Stock values from luH to 120mH in three types
78a 1-1000u 04: 16p one-off
8E18 100uH - 33mH: 19p one-off
10198 4.7 - 120m1-1: 33p one off
Also tuneable high value inductors, with over
50% adiustment ranges from nom. values.

TOKO tunerheads
F F 5500 Renown varicap/Mosfet 1205
EC3302 premium let/varicap 7.50
AT/NT3302 Combined tuner/amgang 8.25

Reference series tuner modules for FM
As well as all those previously edvertieed
E F5803 3 MOSE E T very high gain low noise

88-108 6 stage varicap tuner with
amplified/buffered oscillator output
Spectrum analyzer aligned 19.75

7130 3x6pole IF filters, 2 AGC MOSF ET
IF preamps. CA3189E. All tuner
functions afc, mute, meters etc.
Spectrum analyzer aligned 16.25

911968 MPX decoder-Qw of monitor 16.45

1.94
2.75
2,20
0.75
1.00
1.40
1.81
1.40
1.20
1.35
1,80
1.25
1.95
1.95
1.95
1.75
3.35

Decoders for MPX
MC1310P 2.20
CA3090A0 3.75
HAI 196 4.35
K84400 2.20

Audio
LM380N 1.00
LM381N 1.81
2283 1.00
TBA810AS 1.09
TCA940E 1.80
TDA2002 1.75
TDA2020 2.99
Op emirs
LM301N 0.390
u4741 0,34'
CA3130 0.85'
1M3900% 0.68'
Power regulators
7805UC 1 55'
TDA1412 0.95'
7815UC 1.55'
78M20 1.20'
78M24 1.20'

Power regs...
723CN 0.80'
NE550B 0.80'
TAA550 0.50'
1200 1.95'
PLL a misc..
8038CC 4.50'
NE555V 0.55.
NE566V 2.50'
NE5608 3,50'
NE561 B 3.50'
NE562B 3.50
NE565K 2,50
11C90 14.00
SP8629 4.20'
Varicap diodes
PIN diodes etc
BA102 0.30
BA121 0.32
177210 0.30
881058 0.40
681048 0.45
MVAM2 1.48
MVam115 1.05
MVam125 1.05
BA479 0,35
tda1061 0.95
BA182 0.21
0A91 atm
Resistors/caps
A new range in
our cat/price

Meters
Min edge with
vanett' of scales
Munk. 2.500
30x50 Hat face
with variety of
scales 2.75
Amazing value
40x65face 111011
series 3.75

Ferrite rodv
14x9.5cm0.30
16v9.5 0.36
17.549.5 0.39
2039.5 0.51
mw 4°0 0.27
LW coil .0.30
coupling 0.20
clips 0.05
fx1115 10/0.25
H balun 0.12
Trimmer Cs
1.5.5pF 0.18
1.5-10 0.18
422 0.19
3-36 0.26
2-13DOrnj 0.1 7

5.5-60 0,24
580cer. 0.18
7-35cer. 0.19
MODULES
MA1012 clock
12m24 hr9.45 '
transfo. 1.50'
MA1023
.77" display
int alarm osc
12/24hr 11.25'
transfo 1.65'
am/fm tuner
modules as
previously adv.
EF5400 9.75
005801 1745
7020 6.9
7030 10,95
complete kits
for tuners/af,
metal locators
See price list
or new cat.

2 Gresham Road, Brentwood, Essex, CM14 4HN CW 0 please

%AMBIT INTERNATIONAL
PP 25p
VAT extra
=8%
phone M2
216029
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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.

ELECTRONICS TODAY INTERNATIONAL

However, other errors will affect We mounted our unit on a tag
this reading. If measuring the surface strip as shown in the photo. While
temperature i.e. a heatsink ,we have not given any details,
temperature, there will be a knocking up a case should be no
temperature gradient between the I, problem. For a power supply we used
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
TO -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.

eight penlight Nicad cells giving a
10 V supply. If dry batteries are used
six penlight cells are recommended
although a 21 6 -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.

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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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 Calibration
connected to the righthand decimal
point. The additional components
can be assembled on a tag strip as
shown.



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.

PEN
CASE

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 250µA.

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 UST

RESISTORS
R1, 11 10k
R2 47k
R3, 9 100k
R4 not used
R5 1M
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
C2
C3
C4
C5, 6

100n polyester
470n polyester
220n polyester
100p ceramic
10n polyester

SEMICONDUCTORS
IC1 ICL7106
Q1 BC549
DI 1N914

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

D1
1N4148.

(SENSOR)

R11
10k

R12
27k

RV2
2k

RV3
200R

R13
5k6

R1
10k

RV1
1k

R5
1M

Fig.3. Circuit Diagram of the
complete temperatuee meter.
Note that for this project R4, 6 470n
and 7; ZD1, 2 and the external
leads shown on the overlay
associated with LCD panel
meter (March 78 ETI) are not C3
required.

-SPECIFICATION*

C2

T5
10n

111,

220n

Temperature range - 50°C to +150°C
- 60°F to +199.9°F

Resolution 0.1°C or F

Sensor silicon diode

Power consumption 1.5mA @ 9 V dc

R2
47k

40-INAA/-

T

ICI
100n

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
-20C). However, the slightest

ALL VOLTAGES
ARE REFERRED
TO PIN 1.

36 (-2.8V)

35 (-2.9V)

32

31

IC1
ICL7106

30 (-4.8V)

29

28

27

34 (-2.8V *1

21

(-4.9V) 37

33 (-2.9V 1
26 (-9.6V)

20
22

25

40

39

38

R8
4M7

R9
100k

Q1
BC549

C6
10n

R10
4M7

R3
100k

C4
100p

BACK
PLANE

LCD
DISPLAY

L
DECIMAL
POINT

9V
BATTERY

NOTES:
**THESE POINTS CANNOT BE
MEASURED WITHOUT AFFECTING
OPERATION EXCEPT BY A VERY
HIGH IMPEDANCE (> 1 GS2
VOLTMETER.

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 RV1
to give the correct reading.

This should be all the adjustment
required.

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 RV1 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. ETI
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SECOND GENERATION

INDUCTION
BALANCE

METAL
DETECTOR Sk

DESIGNED SPECIALLY
FOR THE HOME
CONSTRUCTOR

EASY
TO

BUILD

EASY
TO

USE

41 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, etc.. etc.. etc.. etc.

KIT - COMPLETE WITH PRE -
ASSEMBLED SEARCH COILS

£16.50
Plus £1-00p &P Plus L1-32 VAT

ASSEMBLED & TESTED

£22.50
Plus £1-00p&p Plus £1-80 VAT

Communication Measurement Ltd
15 MALLINSON OVAL, HARROGATE. YORKS

AIRAMCO LTD.
MICRO COMPUTER

PRODUCTS

555 Timer MDIP 30
AY51013 UART 5.35
AV52376 Keyboard Encoder 13.75
21L02-1 1024 x 1 SRAM 1.35
SPECIAL OFFER: 21L02 1 8 for 9.60

2104 4096 x 1 DRAM 16 pin 300 ns 3.99
SPECIAL OFFER: 2104's 8 for 30.00
21078 4096 x 1 DRAM 22 pin 200 ns 3.99
SPECIA! OFFER: 2107Bs 8 for 30.00
4116 16.384 x 1 DRAM 16 pm 20.00
SPECIAL OFFER: 8 for 144.00

1702A 256 x 8 UVEPROM 4.85
2708A 1024 x 8 UVERPROM 10.90
2716A 2048 a LA/EPROM 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 Dynamic) PLUS many
others.

Send LARGE S A E. for details

Discounts for quantity P 0 A

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

BARCLAYCARD

VISA
MAIL ORDER ONLY

Access

Aitglk

24 hr Ansaphone order service with ACCESS irr.
BARCLAYCARD No

AIRAMCO LTD.
30 WITCHES LINN, ARDROSSAN

AYRSHIRE KA22 7BR
Tel. 0294 65530

ETCH RESIST TRANSFER
KIT SIZE 1:1
Complete kit 13 sheets 6in x 41/2in
£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
250 symbols, signs and words. Also
available in reverse for perspex, etc.
Choice of colours, red, blue, black, or
white. Size of sheet 12in x 9in. Price £1.

_4_

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 Vain kit or 1/4in kit. £1
complete. State size.

- -
An 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 talc) E72.00
PC1008 (Print Cradle for 11 prog calculators) £174.12
SR51-11 (3 mernones/stats engineering notation) E32.35
T145 Saentofic Green Display 15 mu of Os E22.00
T133 (15 bracket levels) E13.95. RK3 (Rath Kit) E11.44

T157 (Key Frog 150 Prog steps. 8 Morns) E32.35
7158 (480 Prog steps/60 mem ) £79.92
T159 (960 Prog steps/100 mem ) POA
Software for T1 59 & 58 (each) (four evadable) £25.40
TI Programmer (Hen to Oct conversions) £49.95
Little Professor (child s calculator) E10.80

CASIO
FX2200I6 + 2, scientific /fraction. LCD, 1000 hours) E19.95
EX120 (10 digit full so + 6 brkts + Polar /fact coordinates E19.95
FX 140 (8+2. full stir. fractions, 6 levels 9) £17.95
910916+ 2 otherries m FX140) E15.95
EX31 (29 sco /fractions inc degree, red and grad) E11.95
LC78 mini card talc E18.90
ST -1 (4 -way Stopwatch function & %) . E24.95
M02 (L C D Clock, two Alarms. Calendar. Calc.) £34.95
CO1 (Clock + Calculator + Stopwatch) E24.95
CQ2 (Larger Clock. Calculator, Stopwatch)

01000 IL C D. Calc Timer Clock. Alarm. one year bat

solo 31CS 108 L C D watch
EWLETT PACKARD
P 21 at 46 00 r HP31E at
P 22 Business, Managernenetalculator Low Price
P 33E (supercedes HP2A1.
P 25C (Continuous menSry programmable screntofic
P 29C (new combo H P 27 + H P 25C)
P 67 (Map card programmable. 224 steps)
P 97 (Meg card prog with LED display & Printer)
SM
190R (90 functions 10 + 21
R0100 (8 + 2 key prog 72 steps. 10 memories)
55 (Maths) S61 (Slats) N 60 (Navigator)

LC5KI )L C D 5.000hr bat life)
LC43SR Scientific 1,000hrs
Sinclair Programmable Calculator
A C Adaptor. £3.00 Program Library
SHARP EL8 130. LCD musical talc - great. no keys
EL8029 LCD Folding Pen type Calculator with clip
CT550 L C D Clock Calc 24 time :ones (Alarm)
SHARP GF8080 Portable stereo cassette recorder
ROCKWELL 44513(5+2) (Scientific)
M Chem Challenger (60 000 moves) E124.95
Gammon M ti (Computer backgammon) Low price /OA
Computer Checkers (Draughts) POA
CBM Pet 2001 (BK) (Company orders only) £896

THE SINCLAIR PDM35
digital Multimeter

Now a digital mul-
timeter at an analogue
price and look at the
spec!
D.C. VOLTS 1 mv-
100001% - 1 count)
10m0 input.
A.C. VOLTS 1v -500v
40H,5kHz (1% +2
counts)
D.C. CURRENT
1 inA-200mA (1%
count)
RESISTANCE 10-
20m0 (1.5% + 1

count)
£28.80 cash
with order or
E29.85 with

kompany
purchase orders

ir

£29.95
lice
£19.90
E49.95

£37.00
POA

01-4.66
E106.95
£123.83
£287.04
E474.05

£27.54
E30.45
£55.32
E10.80
E19 90
£13.44

£4 90
C18.80
E18.00
P.O.A.

£96.00
E13.90

£29.85 inc VAT (01 P&P)
A C Mains adaptor E3.00

deluxe padded carrying case E3.00
30kV probe available SAE

12 FUNCTION
CHRONOGRAPH

LCD
Hours mons. secs. day
month. chrono stopwatch
backlighting. mineral glass.
water resist. chrono timing
to 1 1001h, lap time to
mar of 59 99 (but
function still continued).
Stainless steel bracelet
and case
ONE OF THE MOST
ACCURATE LCD
WATCHES ON SALE
IN THE UK

NE6290 15 £29.95 + £1 p&p
THE SINCLAIR MICROVISION

imeseppre

imeapi
samii

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

£202 inc. V.A.T.
S a e (or detailed
Brochure ex -stock)

CASIO fx 3000
This slim LCD scientific has - son cos tan. arc son
etc sonh cosh tanh arc s,nh etc. log. In. antilog
antoln x to the power of y xi. A n. EXP, mean.
standard deviatoon rectangular to polar conversion.
deg rad erg rads and memory and two levels of
brackets All this with 700 hr battery life for only
£25.95

WE SUPPLY ALL SEIKO WATCHES
LCD Alarm end Atom, Chronograph now available. see for

denalls
We accept govt company purchase orders on all goods

KRAMER & CO
9 October Place, Holders Hill Road, London NW14 lEJ

Tales 888941. ATTN. KRAMER, K7. Tel. 01-203 2473
MAIL ORDER ONLY. S A E. for data sheers

Export enquiries welcome
Telephone andhelen orders accepted

4
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FEATURE

VFETS
FOR

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

SINCE THE SEMI -CONDUCTOR is precisely 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
vacuum 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.

1

Fig 1: N -channel JFET construction and symbol

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,
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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,

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

Fig 4: Vertical junction FET construction

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 + .

ELECTRONICS TODAY INTERNATIONAL - JULY 1978



FEATURE WETS

20

18

08

06

MAXIMUM SAFE
ORERATION REGION

CONTINUOUS 5 ms

In manufacture, the substrate -drain and epi layer
are grown, then the p -body and n + source diffused

1 1 l into the epi layer, in a similar manner as the base and
I 1 I emitter of a diffusion type transistor. A V groove is

\ etched through the device and into the epi layer, an
1 \ 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

.N*2----.,

.._.

--`:\ ----- \

similar type of horizontal FET, where source and
N.-- drain may be identical in structure and of the same

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

material. Therefore, no reverse current flows (we

\
hope!) when used in switching applications, as was
also the case with vacuum tubes.

,, on., In -circuit operation is refreshingly simple: Supply

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.

\ \

10 20 30

VOs DRAIN SOURCE VOLTAGE

Fig 6: Output characteristics VMP1

eGRA O41,Es I A

O

VGS GATE SOURCE VOLTAGE V!

Fig 7: Other VMP1 characteristics
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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
VMP1 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 0 A,
represents almost 0 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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Characteristics
VMP 11 VMP 1 VMP 12 Unit Test Conditions

Min Typ Max Mon Typ Max Min Typ Max

1

S
T
A
T
I

C

BVDSS Drain.Source Breakdown 35 60 90
V

VGS = 0. ID - 100 ttA

2 VGSIthl Gate Threshold Voltage 0.8 2.0 0.8 2.0 0.8 2.0 VGS - VDS. 'D 1 rnA

3 'GSS GateBody Leakage 0.5 0.5 0.5
LiA

VGS = 15 V; VDS = 0

4 ID i ot ti Dram Cutoff Current 0.5 0.5 0.5 VG5 = 0. VDS = 24 V

5 'Dion) Drain ON Current 1 2.0 1 2.0 1 2.0
A

VDS = 24 V; VGS = 10 V

6 [moo) Dram ON Current' 0.5 0.5 0.3 VOS = 24 V; VGS = 5 V

7 S

w
I

C
H

MSIont Dram -Source ON
Resistance

2.0 2.5 3.0 3.5 3.7 4.5

it

VGS.' 5 V. ID = 0.1 A82.4 3D 3.3 4.0 4.6 5.5 VGS = 5 V. ID = 0.3 A

9 1.2 1.5 1.9 2.5 2.6 3.2 VGS = 10 V. ID = 0.5 A

10 1.4 1.8 2.2 3.0 3,4 4.0 VGS = 10 V, ID = 1 A

11

D

N
A
m
I

C

qn, Forward Transconductance 200 270 200 270 170 rep VOS = 24 V; ID = 0.5 A

12 C, Input Capacitance 48 48 48

pF VGS = 0; VDS = 24 V
f = 1 MHz

13
,..,

-", Reverse Transfer Capacitance 7 7 7

14 C o 
Common Source Output
Capacitance

33 33 33

15 ION Turn ON Time' 4 10 4 10 4 10
ns

SwitchingSwitchg TIme
Test Circuit

16 'OFF Turn OFF Time' 4 10 4 10 4 10

Pulse Test  Sample Test VMC

Pulse Test Pulse Width = 80 yule. Duty Cycle = 1%

Figs 8, 9 & 10: Electrical characteristics of the VMP devices from Silconix, a freely available VFET.

class B and AB amplifiers. Switching time for a VMP(
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 (60 V,
35 V, 90 V, respectively). Types VMP-2, VMP-21,
VMP-22, are 1.5 A, 4 W devices rated at 60 V, 35 V,
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
VMP-4, 1.6 A, 35 W, specifically intended for VHF
amplifier use. All except VMP-4 devices feature gate
protection to withstand static discharges and over -
voltages, and all are currently available except the
VMP-4. 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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Conditions
V-MOS Power FETs like signal MOSFETS, may be
used in a variety of circuit arrangements to perform
many different functions. However, no matter what
the circuit, certain conditions, 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 VMP12, 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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TWO NEW SUPERMODULES
170W INTO 4 OR 8 OHMS

te

By popular demand we have designed higher powered versions of our well known
modules. The CE 1704 which gives 170W into 4 ohms and the CE 1708 which gives
170W into 8 ohms are physically similar to the original types and have the same
combination of compatible performance features which makes CRIMSON amplification
audibly superior to the competition and the only choice if you have en ear for music. We
have also produced suitable power supplies which again use our superb TOROIDAL
TRANSFORMERS, only 50mm high, with a 120-240 primary and single bolt fixing.
Write of phone for more information and biased opinions.

Nome Europe
POWER AMPLIFIER MODULES
CE 608 60W/8 ohms 350-3511 £16.30 E16.60
CE 1004 100W; 4 ohms 35-0-3511 E19.22 E19.30
CE 1008 100W/8 ohms 45-0-450 £23.22 £23.00
CE 1704 170W/4 ohms 45-0-458

£29.12

CE 1708 170W/8 Ohms 60-0-600 (3110 13114
TOROIDAL POWER SUPPLIES
CPS I for 2 x CE 608 or 1 x CE 1004 E14.47 E18.40
CPS 2 for 2 x CE 10042/4 x CE 608 E18.82 £20.57
CPS 3 for 2 x CE 1008 or I x CE 1704 (11.66 E21.35
CPS 4 for 1 x CE 1008 E15.31 £19.18
CPS 5 tor I x CE 1708 E22.68 E26.50
CPS 6 for 2 x CE 1704 ar 2s 8E1705 E23.98 £27.70

HEATSINKS
Light Duty 50mm rC/W £0.90 £1.30
Medium Power 100 a 1.4'C/W £1.50 £2.40
Disco/Group 15010 1.1°C/W £2.30 E3.65

THERMAL CUT-OUTS
Recommended for improved reliability
70 C for use with tree air beatsink E1.50 EL%
40 C For use with fan cooled Mathias E1.60 11.90

,.0
: Nilson,/ .02%-
any power. Mk.
ohms

1.1.0. Insignificant
filtywN RRiatitoe Limit . 2011/4

: 110d8

, S

Freq. Response : 1111b-35kHz.
-348

Stability : Unconditional
Frotection : Drives any load

solely
SensitMly : 775ai8 (250m4 or

100301 on Request)

Sin : 120080025mm -

CRIMSON
ELEKTRIK

'lease role our new address and
telephone number: Stamford House.
Stamford Street. Leicester LEI 6111.

lelephone 10533) 537722.

Home prices include V.A.T. and postage. C.O.D. 90p extra, £100 liMit. Export no
problem. European prices include carriage, insurance and handling, payment in Sterling
by bank draft. P.O., International Giro or Money Order. Outside Europe, please write for
specific quote by return. Send SAE or two International Reply Coupons for full literature.
Favourable trade quantity price list on request. High quality pre -amp circuit 20p.

TRANSFORMERS
Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors -Timers - Safebloc

Miniature & Sub Miniature

Volt. amps-
200

Ref. Price
No.-; P&P
238 1.95 55'

0-6,0-6 1A 1A 212 2.60 .55
9-0-9 100 13 1.85 .40
0.9,0.9 330 330 235 1.95 .40
0-8.9,0-8-9 500 500 207 2.35 .55
0-8-9,0-8-9 14 14 208 3.50 .55
0-15,0.15 200 200 236 1.95 .40
0-20,0-20 300 300 214 2.35 .70
20-12-0-12-20 . 700(DC) 221 3.10 .70
0-15-20,0-15-20 IA 1A 206 4.20 .85
0-15-27,0-15-27 500 500 203 3.65 .70
0-15-27,0-15-27 to 1A 204 4.75 .85

12 AND/OR 24 VOLT
Pi 220-240 Volts

Amps '

12V 24V Ref.
Price

E P&P
0.5- ,o 25 111.

_
1.95 .55

1.0 t 213 2.30 70-
2 71 2.90 .70
4 .2 18 3.75 .70
6 3 70 6.35 .85
8 4 108 6.25 1.00
10 5 72 6.95 1.00
12 6 116 7.55 1.00
16 8 17 9.25 1.10
20 10 115 12.75 1.30
30 15 187 16.60 1.30

.60 30 226 22,90 1.60

30 VOLT (Fri: 220-246V)
Sec: 0-12-15-20-24-30V

'

Rof .

Price
Amps No. £ Pair
0.5 112 2.45 .70
1.0 79 2.05 - .70
2.0 3 4.80 .85
3.0 20 5.80 1.00
4.0 21 8.85 1.00
5.0 51 7.75 1.00
6.0 117 9.50 1.00
8.00 88 11.35 1.30
10.0 .89 12.00 1.30

' CA i- ALOGUE 30p

50 VOLT (Pri. 220-240V)
Sec: -9 -i9 -25-33-40-50V

Prig
.AMpe Ref. Non E
0.5 102 3.20
1.0 .103 4.20
2.0 104 6.10
3,0 105 7.85
4.0 106 9.80

107 14.96
810 118 15.75
10.0 119 20.50
SO VOLT (Pri: 220-2400),
Sec 0-24-30-40-48-60V

Price
Arlon Ref. No. E

0.5 124 3.40
.1.0 126 4.65

0 127 6.50
3.0 125 9.15
4.0 123 11.25
'5.0 40 11.80
6.0 120 14.75

P&P
.70
.85

1.00
1.00

 1.10
1.30
1 50
2.00

P&P
70
85

1.00
1.10
1.30
1.30
1.40

AUTO TRANSFORMERS
Input/Output Tapped 0-115-210-240V

.VA Price
Onhodsg Ref. No. E

20 113. 2.25 .70
-75 64 3.60 70
150 4 5.35 .85
Input:Output Tapped
0-115-210-220-22)0V

300 66 7.15 1.00
500 67 10.75 1.30

1000 84 17.00 .1.40
Also 1500/ zogoi 3000VA
MAINS ISOLATING (Centre 'Yapped
& Screened)
Pri' 120/240 Sec: 1 20 / 240V,
VA Price ,
(Warts) Mel. No.. C P&P

60 149 5.75 .85
100 150 6.40 1 00
200 151 10.00 1.10
250 152 11.95 1.30
350 153 14.45 1.40

1000 156 35.00 3.00

Please add VAT at 8%
Barclaycard and Access facilities

available
\Nis, Trade and Education Welcome

BAYOUS
54a Mortimer Street

Bay, Kent
Herne Ele,y 64586 di

ELECTRONIC
CALCULATORS

SCIENTIFIC
*TEXAS PC1008 (Printing Unit for T159, T1 58)

E161.22
HP lc TEXAS Libraries Accessories avail POA
*TEXAS T1-59 (Card Progs. 960 steps of 100 Mem.1
plus Applied Statistics Modle E207.00
*TEXAS T1-58 (Key Props., 480 steps or 60 Mem)

£74.00
*TEXAS SR51 II (3 Mem. /Stet Sci.) £29.95
*TEXAS T157 (Key Progr. 8 Mem. up to 150 Key-

strokes) E29.95
*TEXAS T1 45 (new updated version of T140) 122.40
*TEXAS T1-33 (spec. as T1--30 but 3 Mem.) E13.95
*OM 419OR (Scient.-Pre-prog. 14-ilig/EXP) E25.50
ICBM PR100 (100 Mem. 72 step prog.) . . £28.50
ICBM S61 (stat olus sci 6 mem M and S div. chi sq DIS.

LIN Regn., etc. £54.00
*HP 19C (continuous mem. key prop. printer)11113.00
*H-FIgnas 19C bang printer) C115.00
*HP 25A (key prog. 49 steps) E55.00
*HP27 (10 mem sci/fin./stat. 8 digit +exp) 1104.00
*HP 67 (card prog. 224 steps 26 mem)' . 1260.00
*HP 97 (card prog. 224 steps print 26 mem) 1432.00

All HP range available. Prices on requiest
CASIO/C01 (Cal. Dig. Alarm Clock) -CUM_
CASIO 3000 (LCD Sci-Std. / Div. Polar Rec. etc.)

£2210
*CASIO FX201 P (sci 11 mem. 127 step prog)
"FORTRAN SYSTEM" 146.25
*CASIO PROFXI (as above but card prog) . 199 00

*FREE Mains charger included*

SPECIAL OFFER'
Texas T159 with PC1008 £356

(Price includes all items as mfg specification)

SPECIFICATION LISTS ON REQUEST (Send S.A. Envelope)
0-65133 FULLY GUARANTEED. PRICES EXCLUDE VAT

(ADD 896) BUT INC. P&P CHEQUE WITH ORDER
Company, Hospital and Government orders accepted by

phone
EXPORT ORDERS ACCEPTED

Barclaycard, Access order accepted by phone

Tel. 01-455 9855
MOUNTAINDENE LTD
22 Cowper Street, London; EC2
(Near Old St. Station) Tel. 01-455 9855.

TO CLEAR (FULL SPEC.)
LIMITED STOCKS

5ignetics 2102 £1.45, 2513 up
per case £550, 1 702A £6,
2708 £10.50,Cannon D type
plugs/skts., 25 way skt. 60p, 37'
way plug or skt. 80p, 15 way
plug or skt. 50p, Micro swt. with
button panel mnt. push tomake
or push to break 20p.
Dunco Reed relay 20v 40mA coil,
4 make 32x25x8mm 10 for £1,
RL54 submin red LED 15p, p&p
10p on above. New cat. s.a.e..
8"x6"

POCKET PAGER

Miniature crystal controlled FM
RX Single Superhet around
30MHZ 450KHZ IF contains
various tone detectors. Ideal for
modification to 27MHZ Radio
Control OR 28MHZ Amateur
Band. Complete, without 2.5v
DEAC + circuit of similar type
£3.95. P&P 25p.

Al , A2, A3 Boards still available.

L. B. Electronics
43 Westacott, Hayes
Middlesex UB4 8AH

Winner of the
Hong Kong Governor's
Design Award
TRULY PORTABLE, CORDLESS, ELECTRONIC ALARM
CLOCK
et only E1111.7S Free. VAT (+El P&P).

LIQUID CRYSTAL DISPLAY READOUTS (LCD) allow truly light
 weight portable clocks. The low power requirements of LCD display
allow long battery life and elimination of heavy, bulky transformers,
resulting in light, compact, attractive style.

Sleek, contemporary styling

PORTABLE ALARM CLOCK
Use in Ose home, in offices and travel also would make an
enallent car clock.

 Computer -type 'h" (12.7mm) LCD readout
 Battery operated (20AAA .110
 Minimum one year battery life
 Quartz crystal accuracy
 100% Solid state circuitry designed fortong life and trouble -free

operation
 Readout is beck lighted for night viewing
 PM indicator in 12 hour format
 Simple time setting procedure. Time zone changes easily made
 Time synchronizing switch for exact time setting
 Clear, pleasant sounding piexo-electric alarm
 Touch -to -activate control bar for drowse function giving extra

minutei deep when activated

dhnensions: 120 71 z 19ntm NU" z 2 5i 16" a 14'9
Weight 120 grams (4.2 ounces) including gift bon and packing.
Finish' Metal with black inset

KRAMER & CO
11 October Piece, Holders Hill Road, London NW4 1EJ

Telex: SI111841. ATTN. KRAMER, K7. Tel 01-203 2473
MAIL ORDER ONLY

Company telephone and telex orders accepted
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GREMIWELD
443, MIbetook Road Southampton

S01 OHX' Tel:(07033 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 El. Official
orders accepted from schools. etc. (Mini-
mum invoice charge 05). Export/Wholesale
enquiries welcome. Wholesale list now

available for bona fide traders. Surplus
components always wanted.
Our retail shops at 21 Deptford Broadway,
London, SE8 (0 1 -692 2009) and 38
Lower Addiacombe 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!

HAVE THE RIGHT PART - No
guesswork or substitution
necessary!

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 1 000pF. Total 210.
£3.35.

K002. Extended range, 22pF to 0 1p f
330 values. £4.90.

K003. 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,
0.47p F. 1 10 altogether for E4.75.

K004 Mylac capacitors min 100V type. 10
each all values from 1 000pF to 1 0.000pF.
Total 130 for £3.75.

K005. Polystyrene capacitors. 10 each
value from 10pF to 1 0,000pF. E12 series,
5%, 160V. Total 370 for E12.30.

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. all 35V;
10/25, 15/16, 22/16, 33/10. 47/6,
100/3. Total 170 tants for E14.20.

K007 Electrolytic capacitors 25V working,
small physical size. 10 each of these popular
values 1.2, 2, 4.7, 10, 22, 47, 100p F.
Total 70 for £3.50.

K008 Extended range. as above, also
including 220/470 and 1 000p . Total
100 for £5.90.

K009. Extended mylar pack. Contains all
values from 1 000pF to 0.470 F total 290

'capacitors to E11.25.

K021 Miniature carbon film 5% resistors.
CR25 or similar. 10 of each value from 1OR
to 1M, E 1 2 series. Total 610 resistors,
E6.00.

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

K041 Zener diodes. 400mW 5% BZY88
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
Our packs of vero offcuts are one of our
biggeat 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.
All packs are the same price, £1.30 each
and are available as follows
Pack A, all 0.1 pitch
Pack 8, all 0.1 5.. pitch
Pack C, mixed 0.1 & 0.1 5'
Pack D, all 0.1 plain
Also available by weight 11b £3.95 1 Olbs
£32.50
Regular size vero
1 7x3,4x0.1 E2.00, 10 strips £15
1 7x3 1/4x0. 1 5 £1.76; 0.1'' plain £1.83

DIP Breadboard, size 6.1 5x4.51 , can
accommodate 20 X 14 pin ICs £2.35

VQ Board, size 148 x 75mm 0.1 pitch.
Copper strips in rows of 4 to facilitate
construction with ICs. Layout sheet provided
85p

VEROCASES
Plastic top and bottom, ally panels front and
back.

1 237 1 54x85x40 £2.53
1238 1 54x85x60 £2.79
1239 1 54x85x80 £3.32
3007 1 80x 1 20x40 83.30
3008 1 80x1 20x65 £3.50
3009 1 80x1 20x90 E3.74
1410 205x1 40x40 £3.51
1411 205x1 40x 75 E4.05
1412 205x1 40x1 1 0 £5.12

VERO PLASTIC BOXES
Professional quality two tone grey poly-
styrene with threaded inserts for mounting
PC boards
2518 1 20x65x40 £2.17
2520 1 50x80x 50 £2.45
2522 1880 1 Ox60 E3.23

SLOPING FRONT BOXES
1798 171x121x75/37.5 £4.19
2523 220x174x100/53  £6.90

Potting box, 7 1 x49x24mm black or white
40p
Hand controller box 94x61 x23mm White
649

VERO PINS AND TOOL
Spot face cutter for 0.1 or 0.15 pitch 75p
0.1 - pins single sided 30p/ 1 00
0.1'. pins double sided 35p/ 100
0.15. pins single sided 30p/ 100
O.15'pins double sided 35p/ 100

We keep a very large range of VERO pro-
ducts - inc. their recently introduced G
range of cases, and Series II 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 (except
V219).
V210 80x62x40 mm black 58p
V213 1 00x 75x4Omm black 72p
V216 1 20x 1 00x45mm black 86p
V219 120x 100x45mm white 86p.

SEMICONDUCTORS
Diodes, 1N4001 / 2 5p; 4004 /5 7p; 4006

 8p; 4007 9p; 1250V 1A 109; 1250V 1.5A
12p; 50V 3A 10p; 100V 3A 129; 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.
0A81, 5p; 0A91 8p; 1N41 48, 4p.
Bridge Rectifiers
50V IA 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.

74 SERIES
7400 12p 7447 64p 74107 37p

7401 149 7450 15p 74121 36p

7402 14p 7451 14p 74122 51p
7404 17p 7453 14p 74123 649
7405 23p 7454 14p 74132 56p
7406 28p 7460 14p 74141 63p
7408 149 7472 29p 74150 173p
7410 14p 7473 29p 74151 79p
7413 28p 7474 29p 74154 144p
7414 62p 7475 51p 74155 73p
7420 14p 7476 299 74157 66p
7427 36p 7483 91p 74159 200p
7430 14p 7485 132p 74164 126p
7432 28p 7486 40p 74174 110p
7417 36p 7490 46p 74179 120p
7438 36p 7491 75p 74180 120p
7440 15p 7492 52p 74190 1889
7442 65p 7493 52p 74191 1589

7445 1189 7495 73p 74192 1209
7446 88p 7196 85p 74193 120p

74367 nap

C-MOS
4000
4001

4002
4007
4011

4012
4013
4016
4017

18p
18p
113p

18p
18p
48p
48p
48p
64p

4018
4022
4023
4024
4027
4028
46411

4047
4049

84p
909
18p
64p
48p
78p

1109
78p
48p

4054
4055

4060
4071

4081
4510
4511

4528
4588

100p
110p
96p
18p
18p

I 32p
212p
124p
256p

LINEAR & MUSIC ICs
741 25p.  MC3302 Quad comp 120p. 555
40p. '710 diff comp (T099) 40p. 556
100p. '7105 LED digit driver 8 for El.
LM380 100p. 'ZN 1034E Precision timer
E2.25. M301 30p.SLD2 1 28 Dual 128 bit
static shift register £1.50.
'Supplied with data.

TRANSISTORS
10p NIT% 40p

AC128 18p BC549 lip OCP7l 1.20
ACI76 18p BCY70 159 TIP4 IA 56p
ACI87 20p BCY71 15p TIP42A 66p
60)49 709 BCY72 14p 11P2955 86p
A0161 409 80131 38p TIP3055 42p
A0162 409 80132 409 11S43 359
AF279 75p 80133 48p 262546 609
BC107 12p 80137 40p 262905 21p
BC108 10p 130138 40p 2112926 I2p
BC108C I2p BDI39 42p 263053 28p
BC109 12p 80149 449 203054 52p
BC109C 15p 01173 209 293055 509
BCI47 10p BF 181 30p 2N3442 1.30
BC148 10p 01194 10p 263702 10p
BC149 10p BFI95 10p 263703 10p
BC157 10p 08196 11)p 263704 10p
BCI58 10p 08197 12p 263705 10p
BC182 I2p 01039 24p 263706 109
BC 183 12p 81079 26p 263708 10p
BCI84 I2p 81029 22p 263710 10p
BC2l2 149 131048 32p 263819 28p
BC213 14p BFX84 22p 263904 15p
110214 14p BFX88 22p 293906 5p
BC441 32p BFf 50 18p 266027 55p
BC461 32p BFI'S! 18p 266028 60p
00547 10p BFY52 18p 40673 60p

88939 40p

VOLTAGE
REGULATORS
781.12 1092 129 150mA 75p
723 14411 2-379 150mA 50p
MCI469A 1066 212-37 500mA 150p
78M05 705 51/ 500mA 85p
788112 105 129 500mA 115p

1405 70126 59 600mA 85p
1412 10126 121) 500mA 95p
7715 10220 159 750mA 120p
7805 10220 5V IA 150p
7812 10220 129 IA 1509
LM3096 103 58 1.74 150p
LM323 T133 58 3A 650p

SCRs
0.88 608 1092 35p
IA 4001) 705 609
4A 20131/ 10220 52p
44 400V 70220 70p
6A 2009 10220 56p
64 4009 T0220 75p
6A 4009 1066 80p
109 1009 10220 82p
10A 2009 10220 87p
100 4009 10220 120p
10A 6009 10220 148p
Tnics
64 4009 10220 98p
8/1 600V TO220 I 35p
15A 2009 Stud 135p
156 4009 Stud 220p

SOLAR CELLS
These silicon chips size 1 9x6.5mm will give
50p A @'/2V in sunlight, and can be banked
for greater power. Prices 3 for £1; 10 for
03, 25 for £7. 100 for £25. Ideal for
powering small CMOS projects. etc.

S-DECS & T-DECS
S -DEC Breadboard 225p
T -DEC Breadboard 325p

POWER PACK
Woodgrained metal case, 90x80x75mm
containing mains transformer giving 6V @
200mA. 2 co -ax sockets. PC board with
1 A fuseholder R's C's, etc. Only 75p.

SOLDERING IRONS
Antes model C -1 5W gen. purpose iron

.Our bestseller at £3.50
Antex model CCN - 15W element with
ceramic shaft. Very low leakage. £3.90
Antex MLXI 2. This is a 12V iron, ideal for
car and boat use. 25W rating. Comes
complete with large crocodile clips fitted +
booklet "How to solder" and strong PVC
carrying case £4.29

DARLINGTON COMP PAIR
What an offer!! 8D695A + 8D696A PNP-
NPN complimentary pair. Just look at the
spec! - 45V 8A 70W Gain of 750 at 4A! All
packed into a T0220 case. The pair for
£1.50

EDGE CONNECTORS
High quality 0 1 pitch double sided, gold
plated. Selling at less than 1 / 3 their original
price.

18 way 41p 21 way 47p
32 way 72p 40 way 90p
43 way 97o 49 wav 1110

'Mr

ETI MASTERMIND
As featured in this issue. All parts available
from us separately, or buy the complete kit of
components including 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 E2 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 bargainsn!

SPECIAL TRANSISTOR
OFFERS

PN 108 PC 108) 18
PN 109 (13C109) 16
PN70 (13CY70) 14
PN71 (KY 7 1) 14
PN72 (BCY 72) 15
MSPS 12 1 8 (2N3702) 20

for El
for £1
for El
for El
for £1
for £1

CLOCK CHIPS
mK50253N £3.95. AY 5 I 202 £2.25

POWER SUPPLY UNIT

A102 standard mains input. Outputs 3, 6.
71/2, or 9V DC @ 400mA max. 3 switches,
on /off, polarity reversing and voltage
change. Regulated to supply exact marked
voltage from no load up to full current. Size
127x 76x57mm. Price £5.95

1977/8
CATALOGUE

48 BIG pages packed with over 4,000
items, many of them illustrated. Discount
vouchers worth 50p. PRICE 30p +15p
post. (Overseas send 60p surface or E1
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 balls. Overall size
100x 72 x 60mm. Only £1.70.

COMPONENT PACKS

200 miniature resistors, 1/4, 1/4. 1/2W £1.00
400 assorted resistors, 1/4. 1/2, 1W E1.30
200 poly. mica, ceramic capacitors £1.20
200 electrolytics, but many unmarkec
£1.00
100 Mullard C280 polyesters, 0.01- 1 tg.
£1.00
150 wirewound resistors. 2-10W £1.60
200 PC resistors, 1/4 and 1/2W 60p
20 asstd pots, inc. sliders £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, ICs, resistors and capacitors.
Hundreds of parts for just E2.75.

P.C. ETCHING KIT Mk III
This latest version of this popular kit now
contains 200 sq. ins. copper clad board, 2
miniature drill bits, 1 lb. ferric chloride, Dalo
etch -resist pen, abrasive cleaner, etching
dish and full instructions.
Pries: E3.90
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PROJECT

TORCH FINDER
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.

Construction
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
orientation of Cl and ICI .

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.

BUYLINES

Fig. 1. Circuit diagram of the Torch Finder.

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 (1/4w 5%)
R1 3k9

CAPACITOR
C1 330u 4 V Electrolytic

SEMICONDUCTORS
ICI LM3909
LED1 Minature green type

MISCELLANEOUS
PCB as pattern, torch to suit
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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 50µA while the capacitor C I
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; CI 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.

+4V5

(a

LED(, k

Fig. 2. Component
overlay of the Torch
Finder.
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The latest kit
innovation 1!
from

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM ij
 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 complete. 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
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All 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 quality 5 year guaranteed
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE- Vehicles with current impulse tachometers (Smiths code on dial RV1 I
will require a tachometer pulse slave unit. Price E3.35 inc. VAT. post Et packing.

rillElectronics Design Associates, Dept. Er 7
82 Bath Street, Walsall, WS1 3DE. Phone: (9) 614791

I
I
inAccess or Barclaycard No.

Name

Address

Phone your order with Access or Barclaycard

Inc. V.A.T.and P.P. QUANTITY RUED

54 KIT £14.95

TUNS PULSE SLAVE UNIT £3.35

Send SAE d brochure only required

£
I enclose chequelPas for

Cheque No.

AUDIO AND BRAND NEW'

TEST EO.UIPMENTsTOCKSNO RECONS

CENTRE
Only regular stocks listed - other makes and models availble

Telephone your order with Access and Barclaycards

4D10A DM2

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

SCOPES
81010 10 MHz Batt /Mains portable with carry case Probe Batt. Charger 220.00
MI315. I 5 MHz Version of above 260.00
456 Scope x 6MHz single beam 129.50
41310A. Scope x 10MHz Dual beam 205.00
4025. Scope x 25MHz Dual Beam 310.00
PROBES  17 10 12.95.. 10 9.95 ' 7.95

DIGITAL MULTIMETERS
0M235 Sinclair portable 31/2 digit 52.90
PD M 35 Sinclair Pocket 31/2 digit 29.95
DM2 Sinclair Portable 31/2 digit 48.95

(Mains adaptors 3.99. DM2 carrycase 6.48)
LIV13A 3 Digit Miniature with large LED displays 79.50
LM3.5A 31/2 Digit Recharge Batts and charger 92.50Digit_ 136.00
LM300 3 -digit ' MiniatureWi nery operated
1M350 31/2 -digit with LCD displays

79.50
93.60

.
LM3.5A

MULTI -METERS - GENERAL PURPOSE & ELECTRONIC
Multi Range Instruments featuring AC/ DC volts. DC current Resistance Ranges all with mirror scales

except T1 / IT 1-2/ T12 / TM 3A (TM 3 AC volts only) some with AC current etc
T MI1 incredible 120 Range Electronic Multi -meter '130.0005:

inTM3A 83m Scale AC Mrcrovoltrneter
7M39 127 Scale 3M11, >4 Megohrn '117.50
360TR 1004/volt 23 Range (plus transistor checker) Large scale 32.50
PROE 20k /volt 26 Range. Large scale 29.95
7081 504 /volt 36 Range Multi -meter 22.50
TrnK500 301c /volt 22 Range Multi -meter (plus Continuity Buzzer) 19.99
811011 20k /volt 52 Range Pocket Multi -meter 27.27
7200 20k /volt 22 Range Double Multi -meter 16.96
Minro60 20k /volt 26 Range Pocket Multi -meter 19.15
111-2 20k /volt 16 Range Popular Multi -meter 10.95
1122 20k /volt 19 Range Pocket Multi -meter with carry case 14.50
112 51c, volt 13 Range Pocket Multi -meter 7.95
T1 /LT101 1k /volt 12 Range Pocket Multi -meter 6.95
5200 FET Muhl -meter 38 Ranges 3MHz 72.80
GT101, 20K /Volt 23 Ranges / Transistor Checker. Continuity Checker -107E6

Large range of replacement tests leads in Si,, .

. GENERAL EQUIPMENT
SWR 50 SWR. Power 1kW 19.50
TE2013 500MHz R F Gen 49.50
LP30 30MHz Low Pass Filter
C X3A 150wart 3 -way AE Switch
DC25kV 100 Meg HV Probe
9 Value CAP Subs Box
F02000 Mal Marker
LC1 Unry Logic Checker
CT1 Continuity Checker
M01363 Signal Injector

4.95
7.50

11.95
2.95

11.95
26.00
21.00

7.50
TT169 In Circuit TR Checker 46.80
191 Transistor/Diode Checker 19.95
3101 Clamp Meter 0/1 K ohm 0/150/300
600 AC Volts 0/ 300 Arno 29.50
C3042 SWR & FS Meter 9.95
M8319 2a100 Watt Audio Watt Meter 17 50
'500V Megohmeter 500 Megohins 48.00
'1000V Megohrneter 1000 Magohins 55 00
'2' Amp Variable Transformer 18.00
'5 Amp Variable Transformer 29.00
'10 Amp Variable Transformer 40.00
7M12 Multi -range Transistor Diode checker
Adjustable Volts etc 130.00
100 Range Capacitance Decade 48.60
1 ohm 11 Meg Resistance Decade 48.60

LEVELL
OSCILLATORS/
GENERATORS

TG192 Series RC Oscillators
Sins /Square output 3Hz-30010-1,

T01520
T0152 Del (with meter)

00200 Ranee RC Oecilletora
sa-re/ Square output 1Hz-1MHz

102000
TG200 Om (with meter)
00200 Dmp (Meter & Erne cow re I.

69.95
89 95

93 85
112 50
117 50

LOGIC PROBES
MONITORS

LM1 Monitor
LP1 Probe
LP2 Economy

31 00
33 48
19.44

MICROPHONES, SPEAKERS
AND COMPONENTS

LARGE RANGE IN STOCK

ALL PRICES INCLUDE VAT
Correct at time of preparation

EXPORT AND E&ciE
QUANTITY DISCOUNTS

FM7 1 Digit 601119 etc . Bee.

Freq. counter 8140
MAX100 100 10117 8 It 11 Cul
seeratt) coulter 883.75

TM 11 TMK500
CALL IN AND SEE FOR YOURSELF

AUDIO ELECTRONICS
301 EDGWARE RD., LONDON W2 1BN

01-724-3564. OPEN 9-6, MON-SAT.

ELECTRONIC COMPONENTS AND EQUIPMENT

SEND STAMPED
ity (o UCI

ADDRESSED ENVELOPE!MIN611'
FOR YOUR COPY NOW
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BRAINS
AND

COMPUTERS

FEATURE

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-
ligence to match the abilities of our own brains and what do we have to learn from
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 1010 (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 least.

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,
or in 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!).

ELECTRONICS TODAY INTERNATIONAL - JULY 1978

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
111.
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(LEADING TO
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This is what your CPU looks like with the cover off. Note the I/ 0
bus at the bottom (not S-100). The power supply connections
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.

The axon is no mere passive wire, however. If it was,
the signals would soon be drastically attenuated by the
leakage 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 the 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
evident. 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'
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or 'br aks' in the fat at intervals along the axon. The
effec of these 'breaks' or 'nodes of Ranvier' as they are
kno n is to increase the speed of transmission of the
actin potentials down the nerve axon to about 100
m res per second.

Delaying Tactics and Logic Gates

If neurons propagate the action potentials, then its the
junctions between neurons (synapses) that route them.
It'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 receptor 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. Can we identify Boolean logic
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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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 result.

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 1 963?" 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.

NCSIGNAZeSBFRRACrOURTEllUES'
CELLS !NEURONS) SHOWN DOTTED

it"L'nr1,FAIL,ER,

III

rneuerneir
INTERIOR OF NERVE CELL

110-.1

MAIN CELL BODY

ARON
(MAJOR TRANSMISSION
BRANCH)

-(NODE OF RANVIERI

JUNG (ION TO NERVE OE MUSCLE

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 uV
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 Hz and 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
body. 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. -Ebn
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Mullard Stereo
Amplifier Modules
Currently being sold
for over £30. ETI Offer
Price: (inclusive of
121/2% VAT and £1

postage).

£8.45
r

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

L
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 £1 5
minimum up to £30. In fact these same modules are currently

SPECIFICATION LP1184/2 Stereo Preamp Module

Supply Voltage . +24V (2.2mA)
Frequency response (at-3dB pts).
Sensitivity for 1 50mV output

Ceramic pickup 85mV
Magnetic pickup 2mV
Mono radio 60mV
Stereo radio .85mV

Bass and Treble control ranges 14dB
Signal-to-noise ratio 70dB

16Hz to 60kHz

To:

Stereo Amplifier Modules
ETI Magazine
25-27 Oxford Street
London IN1R 1RF

Please find enclosed my cheque/PO for [8.45 (including
£1.00 postage) made payable to Ell Magazine for my set of

Mullard Stereo Amplifier Modules.

Name

Address

Offer closes July 31st 1978

ETI MAR
Mullard
VW)

being sold for over £30 but we have been able to arrange for
ETI readers to buy these for £7.45 (inc 1 21/2% 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 LP1173 10W Amplifier Modules

Supply Voltage +24V
Supply Current per channel (10W) 770mA

40
130mV

40k
Frequency response (0.5W, to 3dB pts) 50Hz to 1 6kHz
THD (1 kHz and 0.5W) 0.2%
THD (1 kHz and 10W) 2%

Load impedance
Input Voltage (for 10W out)
Input Impedance

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 (treble) 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 2 20nF capacitor for a 4ohm speakers.

In 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

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 ETI 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 a 1 2 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.

C8-95
(Inclusive of VAT and Postage)

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

To:
Unik Time Offer
ETI Magazine
25-27 Oxford Street
London W1R 1RF

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

Name

Adress

Please allow 14 days for delivery

LCD
Watch

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'll
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.

C9-95
(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 W1R 1RF

Please find enclosed my cheque/PO for f9.95 (made payable to
ETI Magazine) for my LCD Digital Watch.

Name

Address

Please allow 14 days for delivery

-J
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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 into 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 1 HZ, 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 1/2 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 of 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.

38

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 assembled PCB. Ideal as on-stage
machine, the 2000 has plenty to offer the ex-
perimenter as well.

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 operates 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.

(Noisy Output
The output of the VCO is mixed with a
noise signal and an external audio
signal 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.

ELECTRONICS TODAY INTERNATIONAL - JULY 1978



PROJECT

PITCH
BEND

EXT

C°INPUT

+2o
TRANSPOSE

OCTAVES
-20

GLIDE
RATE

MANUAL
TUNING

PORTAMENTO
+ SAMPLE &

HOLD

VCO
1H7-..10kHz

OSCILLATOR

NOISE
S&H

SPEED

LEVEL

EXT
VCF
AUDIO
IN

MAN
SHAPE

SHAPE

LEVEL

SWEEP
/V\

NO SE
GEN

ON

NORM REPEAT

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

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.

KB GATE

CONTROL

OFF

RANDOM

/®

REQUENC

VCF
INPUT

ATTACK

MAN
FREQUENCY

SHAPE

RESONANCE

START

AD
SWEEP

A D S

4
"-

START

DECAY

HOLD
ON

0
SINGLE
SHOT

OUTPUT

BYPASS

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.

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

ELECTRONICS TODAY INTERNATIONAL - JULY 1978

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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Ti
240V - 15-0-15 2A

L SIN1a

240V AC

SW1b

HOW IT WORKS
The voltage regulator is a pA723. This has

an internal voltage reference with a low
temperature coefficient of ± 5Oppm/ °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.

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

An external power transistor Q1 is used
to regulate the positive supply rail so that
ICI 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, ICI 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 near as you can measure)
VR1 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 it reaches 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
40

PSU

NOTE:
IC1 IS 723
IC2 IS 741
01 IS TIP29A
02 IS 8C213
0345 TIP30A

R2
10k

01

- C7
2u2
25V

03
R8
10k

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 IC2.
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 0, then the unit
becomes an attack decay envelope
which can be used to produce short
sharp plucked sounds. To get a new

0
*12V

OV

0

0
-12V

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
generated 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-
ting sound 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 clearly 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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+12V

R32
680k

R34
870R
(RTC/

RV3
10k
cermet
PITCH
SPREAD

CO1

A PINE

-12V
RV4 PITCH
10k BEND

R36 lin
10k

NOISE
S+H
RV6
10k
lin

ADSR
R
10k
lin

IC10

TO
IC30
PIN2
(ADSR

C21
10n

R136 R135
220k 1M

RAMP
RV8
10k
lin

SQUARE
RV9
10k
lin

OR

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, IC12 and
Q8.

The voltage coming out of IC11 pin 6 is
fed into IC12. This is an LM311, a fast
voltage comparator. A voltage of + 5V43 is
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) leaps up 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 -12 V. 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 IC11 is
locally decoupled 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 -

R42
15k C23

22p

R44
12k1

--12V
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R47
47k

R45
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lin
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SW3
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0 c
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NOTE:
IC10,14,15 ARE 741
IC11 IS 3140
IC12 IS LM311
IC13 IS 748
07,9 ARE 'ACA3046
08 IS 2N4859
D10-18 ARE 1N4148

D16

+12s

C25
1u0

R57
22k

R55
4k7 R58

4k7

R56
100k

RV15
100k

preset
SHAPE
ADJUST

-12V

C26
100n

R66
220k

D18

WAVEFORM
SW4 SELECT

RV16
100k
log

Fig. 3. Our primary sound source, the
12V

voltage controlled oscillator. References
+ for the connection points are made with

respect to the block diagram, Figure One.
-12V 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.

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 Vbe increase of
about IS my 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, (1 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

the Vbe 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 contact.

0
0
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ADSR & VCF AD
Fig. 4. Envelope
control circuitry.
These interrelated
circuits provide the
synthesiser with
comprehensive
waveform enve-
lope shaping.
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AD generator:
The AD waveform is made up out of two
simple CR charge and discharge curves,
Q15, 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 1.
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 IC29, 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.

HOW IT WORKS
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

R113 R117
10k 10k

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. IC30 is
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 C37 is
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 5 mS to 2 S. The
sustain QUIET position should provide at
least 40 dB attenuation.
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Voltage Controlled 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
hfe doesn't vary too drastically as a func-
tion of 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-

R69
220k
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FOOT
PEDAL 572.1

2k2

RV21
100k R73

2k2

+12V

VCF &VCA

Fig. 5. Voltage controlled filter circuitry.
Note the foot pedal option for controlling

-12V the filter sweep. This allows a character-
istic effect to be set up and produced
when required by depression of the pedal.
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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

+12V

0
-12V

SK4
HIGH

OUTPUTS

SK5
LOW

R85
10k

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 ptoviding 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-
PRIMARY SOUND GENERATOR. A VCO
WITH A FREOUENCY RANGE OF 1H.
THROUGH TO 10kHz. THE PITCH IS
CONTROLLED DIREC1 LY FROM THE
KEYBOARD. THE PITCH CAN ALSO BE
CONTROLLED BY THE PITAHIIEND,
NOISE SAM, AMR. AA , I LI , TUNE
POT AND TRANSPOSE SWITCH. TWO
TYPES OF OUTPUT ARE AVAILABLE.M AND ar . THESE CAN BE
MODULATED BY THE SLOW OSCILLATOR
AND MANUAL POT.

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

DEPTH OF WAVEFORM SHAPE MODULAT.
ION FED BY AA WAVEFORM FROM THE
SLOW OSCILLATOR.

MANUAL CONTROL OF THE WAVEFORM
SHAPE.

SELECTS TYPE OF WAVEFORM. THE
MODULATION CHANGES THE SHAPE
FROM 1"))..( TO AA OR FROM
TO fL . LL

K B
PORTAMENTO

THE PITCH OF THE NOTE MAY BE MANUALLY
BENT BY ABOUT !X OCTAVE. A DEAD ZONE
EXISTS IN THE CENTRAL POSITION. PITCH
BEND ENABLES MORE EXPRESSION TO BE
PUT INTO THE PLAYING OF THE INSTRUMENT.

PITCH SENO

NPD. INEW PITCH DETECTOR) DECIDES WHEN
A NEW NOTE HAS BEEN SELECTED. WHEN
GENERATING SHORT PLUCKY' SOUNDS IT
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.

-or

prrs..)

OSCILLATOR
fL
kJ

4 5 6

)

CONTROL

THE 0 FACTOR CAN BE VARIED FROM 1
TO INFINITY WHERE UPON THE VCF
TURNS INTO A LOW DISTORTION SINE.
WAVE OSCILLATOR.

STATE VARIABLE FILTER USED TO
COLOUR THE SOUND. FREQUENCY
RANGE 111. TO 10kHJ.

NOISE OUTPUT LEVEL NOISE GENERAT-
ED BY A PSEUDO RANDOM CMOS CIRCUIT
FEEDS STRAIGHT INTO VCF.

VCO OUTPUT LEVEL CONTROL. MIXED
WITH NOISE OUTPUT AND FED INTO THE
VCF.

VCO NOISE

1..04/APE CONTROL
"-PITCH CONTROL

ADSR ti

5 6

TUNE RANSPOSE

r-LJ

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 AA OR A
TWO TONE flJ MODULATION.

LEVEL

OSC.
sPesoru

ATTACK DECAY ENVELOPE USED TO DRIVE
VCF. FAST TIME OF 5 TO 10mS SLOW TIME OF
2 SECONDS. WAVEFORM IS EXPOTENTIAL
AND IS TRIGGERED BY KEYBOARD OR
SLOW OSCILLATOR OR BOTH.

THE RESONANT FREQUENCY MAY BE
MANUALLY POSITIONED OVER THE
ENTIRE AUDIO RANGE.

FILTER VCF
FREOUENC

'1/ .\1//'

PO SWEEP

CONTROL

SLOW OSCILLATOR GENERATING AA ,

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

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 POPULAR 'RANDOM
FILTERING' SOUND.

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

SNAP

THE RESONANT FREOUENCY CAN BE
MANUALLY SWEPT BY THE SLOW
OSCILLATOR AA WAVEFORM PRO-
DUCING 'WAWA' EFFECTS.

VCFACI

4 5 6

1 /

ATTACK, DECAY, SUSTAIN. RELEASE, IADSRI,
IS THE ENVELOPE CONTOUR THAT IS IMPOSED
ON THE OUTPUT WAVEFORM. THE ADR SECT-
IONS ARE TIME CONSTANTS. THE IS A
SUSTAIN LEVEL. THE WAVEFORM IS TRIGGER-
ED BY THE KEYBOARD, SLOW OSCILLATOR
OR BOTH.

ENVELOPE
r7-.

4 5 6 5 6311

5 6 4 5 6

THE ADSR ENVELOPE CAN BE BYPASSED. THE
OUTPUT IS THEN CONTINUOUSLY ON.

ADSR CAN BE CONTINUOUSLY REPEATING,
(ONI. OR ONLY REPEATING WHEN THE KEY -
BOARD IS PRESSED IKB GATE), OR GENERATE
A SINGLE ADSR CYCLE WHEN THE KEYBOARD
IS PRESSED. INORMI.

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 KEY IS RELEASED.

REPEAT OVPAES

DYNAMIC FILTERING IS WHAT MAKES
SYNTHESISERS SO POPULAR. AN ATTACK
DECAY, IADI, WAVEFORM IS USED TO
SWEEP THE FILTER UPON INITIATION
OF A NEW NOTE. THIS AD SWEEP IS
INDEPENDENT FROM THE ADSR ENVE-
LOPE. THE SWEEP CAN BE UPWARDS OR
DOWNWARDS. THE POT. AUTOMATIC-
ALLY ADJUSTS THE OVERALL BIAS
AS THE SWEEP DIRECTION IS MODIFIED.
THERE IS A CENTRAL DEAD ZONE.

TWO OUTPUTS ARE AVAILABLE, LOW-
PASS AND BANDPASS.

idea of the versatility of the Transcendent 2000 design. The
keyboard, a 37 note unit, is not shown, but reference is made to
its control effects where appropriate.
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Fig. 7. The digital
noise circuit is
locally decoupled
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.
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NOTE:
IC34 IS 4030
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HOW IT WORKS
The noise generator is a digital pseudo
random shift register circuit. 1C35 is an 18
bit shift register and 1C34 is a quad exclus-
ive OR device. 1C34, 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 l'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

R128
100k

R129
68k

R131 100n
47k

R134
47k

9 5 10 4 12 1

IC35 13

ZD4
-12V 5V6

NOISE

SK6
EXTERNAL
AUDIO
SIGNAL

C47
lo0

PSU

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.

SLOW
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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
1C32 and 1C33 form a triangle square wave
oscillatbr. 1C32 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
IC33 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

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 to provide sampling
pulses, for the two sample and hold circuits.



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 1C4 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 IC3
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 via R13, 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

HOW IT WORKS
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 follows:

The gate contacts close. An envelope
with the VCO at the previous pitch- is
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 Circuit
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,
D6, 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 for a
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 noteheld 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.

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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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 synthesiser 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 £1 72 + VAT.
Powertran Electronics, Portway In-
dustrial Estate, Andover, Hants,
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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, Ilford
Essex, IG1 1PJ England
01-553 1001

NTERPRISES
From the representatives in Europe . . . for America's leading Micro -computer magazines and books, for the
hobbyist, educationist and professional alike, we bring you a little light browsing!
Reading maketh a full man ....Francis Bacon (1561-1626)

Tick here or indicate quantity ordered.
From Adam Osborne Associates
INTRODUCTION TO MICROCOMPUTERS
Volume 0: The Beginners Book
Volume 1: Basic Concepts
Volume 2: Some Real Products (Revised Late 1977)

6800 Programming for Logic Design
8080 Programming for Logic Design
Z80 Programming for Logic Design

(Available May 78 approx)
8080A/8085 Assembly Language Programming
Some Common BASIC Programs

BUSINESS PROGRAMS IN BASIC
Payroll With Cost Accounting
Accounts Payable & Accounts Receivable

(Available from June 78)
General Ledger (Available August 78)

From Scelbi Computer Consulting Inc.
6800 Software Gourmet Guide & Cookbook
8080 Software Gourmet Guide & Cookbook
8080 Programmers Pocket Guide
8080 Hex Code Card
8080 Octal Code Card
8080 Guide and One 8080 Code Card
8080 Guide and Both Code Cards
SCELBAL High Level Language for '8008/8080' Systems
SCELBAL String Handling Supplement
SCELBAL Extended Maths Supplement
Understanding Microcomputers & Small Computer Systems
SCELBI 'BYTE' Primer
8080 Standard Assembler (In Block Format)
8080 Standard Editor (In Book Format)

From Peoples Computer Company
Reference Books of Personal & Home Computing
What to Do After You Hit Return
Dr. Dobbs Journal Volume 1

*From Kilobaud/73 Magazine Inc.
Hobby Computers Are Here
New Hobby Computers

From Dymax Inc.
Instant BASIC by Jerald R. Brown
Your Home Computer by James White
My Computer Like Me ...When I Speak

BASIC By Bob Albrecht
Games With A Pocket Calculator by

Thiagarajan & Stilovitch
Games, Tricks and Puzzles For a Hand

Calculator by W Judd

*From BYTE Publications Inc.
Paperbytes:

Tiny Assmbler for 6800 Systems
Bar Code Loader for 6800, 8080, Z80 & 6502 Micros

Best of BYTE Volume 1

£5.95
£5.95

£11.95

£5.95
£5.95

£5.95
£6.95
£5.95

£9.95

£9.95
£9.95

£7.95
£7.95
£2.25
£2.25
£2.25
£4.20
£6.00

£39.25
£8.00
£4.00
£7.95
£9.95

£15.95
£9.95

£4.95
£7.00

£10.00

£3.95
£3.95

£4.95
£4.95

£1.65

£1:75

£2.49

£5.75
£1.75
£8.95

HOW TO ORDER

Please note our prices include postage
and packing, but not insurance, if
wanted add 12p for every £10 of Books
ordered. Make cheques. PO's etc pay-
able to:
L.P. Enterprises
CREDIT CARDS accepted.
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS

Phone 01-553 1001 for Credit Card
orders (24 -hour service).

Tick here or indicate quantity ordered

* From Creative Computing Press
Best of Creative Computing Volume 1
Best of Creative Computing Volume 2
101 BASIC Games (Revised & Reprinted

Feb. 78)
The Colossal Computer Cartoon Book
Computer -Rage (A new Board Game)
Artist and Computer
Three Binary Dice
* From Everyone Else
TV Typewriter Cookbook by Don Lancaster
Magazine storage boxes (Holds 12 minimum)
Sybex: Microprocessors
Sybex: Microprocessors Interfacing

Techniques
Dilithium: Home Computers

Volume 1: Hardware
Dilithium: Home Computers

Volume 2: Software
Getting Involved With Your

Own Computer
 Computer Programs that Work (in Basic)
 From Basic Software Library
(from Scientific Research Instruments)
Vol I: Business and Personal Booking

Programs
Vol 2: Maths and Engineering Programs
Vol 3: Advanced Business Programs
Vol 4: General Purpose Programs
Vol 5: Experimenters Programs (General

Purpose)
Vol 6: General Ledger Program
Vol 7: Professional Proerams
Magazines: Back Issues
Personal Computing
Interface Age
Dr. Dobbs Jounral
Computer Music Journal
Peoples Computers
*BYTE
Creative Computing
Calculators & Computers
ROM
Kilobaud
73

MAGAZINES: Subscriptions
Personal Computing (Twelve Issues Yearly)
Interface Age. (Twelve Issues Yearly)
Dr. Dobbs Journal /Ten Issues Yearly)
Computer Music Journal (Four Issuei Yearly)
Peoples Computers (Six Issues Yearly)
Kilobaud (Twelve Issues Yearly)
BYTE (Twelve Issues Yearly)
Creative Computing (Six Issues Yearly)
Calculators & Computers (Seven Issues Yearly)
ROM (Twelve Issues Yearly)
73 (Twelve Issues Yearly)

Price
UK

£6.95
£6.95

£5.50
£3.95
£6.95
£3.95
£1.00

£7.95
£1.75
£7.95

£7.95

£6.50

£5.95

£4.75
£2.55

£17.50
£17.50
£26.95
£7.95

£7.95
£32.50
£26.95

£1.75
£2.25
£1.60
£2.50
£1.50
£2.25

. £1.75
£1.75
£1.50
£2.25
£2.00

£16.00
£20.00
£13.00

£8.50
£8.00

£20.00
£15.00

£8.50
£10.00
£16.00
£20.00

Price
Overseas
If Different

£17.00
£20.50
£13.50

£9.00
£8.50

£21.00
£15.00
£9.00

£10.50
£17.00
£21.00

Se-nd to address above for the attn. of David, Room ETI/7 All Orders must be Prepaid
Indicate Payment Method: Total Enclosed £

My cheque, P.O., I.M.O. is enclosed in Sterling on U.K. Bank

Charge to Barclaycard/Visa/Diners/American Express/Access

Credit Card No. Expiry date

Name

Address

POSTCODE

Signature

All pUblications are published 'n 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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electronics today
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.

`ETI - Wet'

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.

D DANIA
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'/2 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

capacitance: 2n0 to 2u0
accuracy: 2% + 1 digit

EXPERIMENTER'S
P 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
provide. That simple era is about to
end.

OSCILLOSCOPE OFFER
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 cm x 20 cm x 28 cm
* weight: 3.8 kg (81/2 lbs)

More details next month!

Features mentioned here are in
an advanced state of prepara-
tion but circumstances may
affect the final contents.
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MAI N S

OPERATED
ELECTRONIC

DIGITAL AL1F'l'1
CLOCK IMMEDIATE

DELIVERY £8.95
INCL. V.A.T.

Stylish Design POST PAID

THREE FOR E26.00Large Bright LED display
Choice of black or white case

POST FREE

THIS MODEL ALL with red display on black background
SELLING .- Tilted front panel for easy viewing
ELSEWHERE - Silent operation, all electronic
UP TO - Space age technology L.S.I. circuitry
02.50 -

Alarm and 9 minute snooze repeater
P.M. indicator
Seconds Display
Size 105mm x 1 1 5mm x 50mm high
Fully guaranteed

/ .77  / /8 I/ / /
Ur L)r., 1 K TIME

,

,

W All mail to: Henry's RadioHENRYS 404 Edgware Rd. London W2
RADI , PHONE (01)723 1008

DISCO RANDOM LIGHT
UNITS

WAX ()tttl
...-Si) v'i'-

0?V
,000

These units
are ideal for a

Disco, Group or home
party. The lamps are never
off, each one is dimmed for

a second and then back to full brightness.

500mm long, designed for 3 x 100W lamps (not
included), complete with 2 metres of cable and 12
months guarantee. Fully suppressed, all electronic (not
bi-metal).

£6.25 each + 75p Post or
TWO for £12.50 post free

Send now to.

M. D. MARKETING
P.O. Box 4, Hinckley, Leics.

Reg office 22 Station Road. Hinckley

1

r SINTEL SPECIAL OFFER VOUCHER
CONDITIONS

Orders must bear a postmark dated
before 31st July, 1978 inclusive.
Only written orders, either C.W.O. or
Access/Barclaycard, will be
accepted.
SPECIAL OFFER prices are before
VAT and P&P charges.

Orders will be met while SPECIAL I
OFFER stocks last.
Offer applies to UK only.
Offer only open to ETI readers
After 31st July, prices will be as our
current Catalogue.

SPECIAL OFFER ONLY APPLIES TO ORDERS ENCLOSING THIS VOUCHER

2708 1K x 8 bit
U.V. Erasable ROM

On SPECIAL OFFER

2102 450nsec
1K STATIC RAM

8 for5...-18-138-

a, £7.95 NOW £9.50

A RANGE OF SINTEL INDUSTRIAL MODULE KITS
Latched Counter modules are now available from SINTEL using both CMOS and TTL ICs These
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, building and de -bugging time.
Each kit has a set of red LED displays, two PCBs and the appropriate number of TTL or CMOS
ICs. plus brackets. etc resistors. capacitors. single in -line plug and sockets and instructions

721-412

6 DIGIT TTL
COUNTER

ON SPECIAL OFFER
SIX DIGIT TTL LATCHED COUNTER KIT -EkrISSNOW £22.66

-.mn-Now £22.85SIX DIGIT CMOS LATCHED COUNTER KIT

SOLDERCON IC SOCKETS
A low cost IC Socket

SPECIAL OFFER

Usually 1000 for E4.00
NOW
1000 for £2.95

THE SINTEL ALARM CLOCK.
WITH BLEEP ALARM AND
TOUCH -SWITCH SNOOZE ilagatsza

4Ornm 205rnm x 140mm

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

Order as ACK 424311117NOW £25.80
This kit is also available with Battery Backup which will maintain timekeeping during
disconnection from mains supply. and with Crystal Control to improve accuracy

'ACK + + X/flt 4.84-6.erNow £3150
The Kit is complete less mains plug cable and battery

THE SINTEL CAR CLOCK KIT
Four 0 5 red digits  Neat white case  Crystal control  Battery backup 
Suitable for all 12v negative earth cars  Size h 40mm w 143mm d 85rnm _
Complete less battery

Order as AUT-CK L3. -.Now £16.85
SINTEL'S 50Hz CRYSTAL TIMEBASE KIT
Use to improve accuracy of your digital clock  As a 50Hz source in a clock
with battery backup  Accurate to within a few seconds a month
 Size h 14mm w 64inm d 49mrn
Order as XTK ihMINOW £3.45

SIX JUMBO
DISPLAYS

FOR ONLY £6

Common Cathode Type
0.5in. Character Height
FN0500/TIL322 x 6
C-7-7,90' NOW £6.00

SPECIAL OFFER
FROM1-5:45

RCA CMOS AND
LINEAR IC

DATABOOK

ONLY

£1.95
NO VAT

FAST SERVICE for SPECIAL OFFER ORDERS. Orders will be despatched on the mote day
by let Claes Poet (some heavy it..116 by parcel pm* Official (credit) orders accepted at our
norm' prices.
A FREE CATALOGUE requested by post or phone will be sent by return giving lull details of our
complete range including other components not listed. with same day despatch for goods in stock
Please send for New Catalogue

SEND YOUR SPECIAL OFFER ORDER plus 8% VAT plus 35p post and packing
charge to us at:

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

S

P

E

C

A

0
F

F

E

R

OPEN

UNTIL

31st

JULY

1978

INCL.
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DATA SHEET SPECIAL
THE ELECTRONICS PRESS is full problems while trying to, get their deal (in the main) with commercial
of articles high -lighting the latest systems up and running. organisations, and cannot possibly afford
advances in memory technology, and we Here we attempt to give some real to supply hobbyists with heaps of
must plead guilty to this ourselves; it's nitty-gritty down-to-earth useful expensive books, brochures and data
quite fascinating. But we discovered information on memories. The data sheets. If you request information from
that a lot of hobbyists who are using sheets are not complete by any means, a manufacturer or distributor, please
memories don't have access to good but we hope they contain the most make life easy for them by enclosing a
information on the devices available, important information. large stamped addressed envelope and
and are consequently running into Bear in mind that distributors payment, if any is required.

12102 STATIC RAM
._

: NATIONAL
_ .._ .. .

The 2102 is, without doubt, the A. C. Characteristics T,, = 0°C to 70°C, Vcc = 5V +5% unless otherwise specifiedcommonest RAM in use today. It is a
static 1024 -bit (1K x 1) memory and READ CYCLE

is exceptionally easy to use, as many
hobbyists will testify.

Symbol Parameter

2102A-2, 2102AL-2
Limits Ins)

MM. Max.

2102A, 2102AL
Limits Ins)

MM. Max.

2102A-4, 2102AL-4
Limits Ins)

MM. Max.

tRC Read Cycle 250 350 450

PIN to Access Time 250 350 450
CONFIGURATION

PIN NAMES tCO Chip Enable to Output Time 130 180 230

A, tout Previous Read Data Valid with 40 40 40
15

a

4 >
0,, OM, INPUT

%A, ADORE. INNIS Respect to Address
a 3 14

4 13

5 12

 4,
 CE
II OAT 050

R. AO. 'WRITE MAUI

a CHIP ENABLE
t0H2 Previous Read Data Valid with

Respect to Chip Enable
6 II"°  EWA in

 VCC

Dow OA,. OUTPUT

Vo, POWER ..555

se s 96G WRITE CYCLE
0

(WC Write Cycle 250 350 450

tAW Address to Write Setup Time 20 20 20

tw, Write Pulse Width 180 250 300
READ CYCLE

twR Write Recovery Time 0 0 0

- tow Data Setup Time 180 250 300

.,0. ss 41111111.11111. loi-i Data Hold Time 0 0 0

Enable Setup 180 250tcw Chip to Write 300
Time

[NIP
ENABLE

1 11.,

WI D. C. and Operating Characteristics'
TA = 0°C to 70°C, VCC = 5V t5% unless otherwise specified.

r 15 VOLTS ..

2 20 ROOS
3. OR VOLTS

Symbol Parameter

2102A, 2102A-4

2102AL, 2102AL4
Limits

Min. Typ.ltl Max.

2102k2, 2102AL-2
Limits

Min. Typ.ltl Max.

i Li Input Load Current 1 10 I 10

WRITE CYCLE I LOU Output Leakage Current 1 5 I 5

I LOL Output Leakage Current -1 -10 -10

AOORESS 41111.11111111111111M1
65ICCVillillirl Power Supply Current 33 Note 2 45

Cole
ENABLE

VIL Input Low Voltage -0.5 0.8 -0.5 0.8

Visi Input High Voltage 2.0 VCC 2.0 VCCREAD
*AM

VOL Output Low Voltage 0.4 0.4

2.4VOH Output High Voltage 2.4

°:%i; ° °C.TiZiccr 011111=11.1. °Ct%..scAi' Notes 1 Typical values are for TA ri 25"C and nominal supply vo tage
2. The maximum ICC value is 55mA E01 the 2102A and 2102A-4, and 33mA for

the 2102AL and 2102AL-4

---,

POPULAR MEMORIES
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2112 RAM INTEL

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.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM

PIN NAMES

ABSOLUTE MAXIMUM RATINGS

/,A, ADDRESS INPUTS

0  PIN NUMBERS

WI WRITE ENABLE
CE

SE CHIP ENABLE INPUT

I/O, AR; DATA INPUT/OUTPUT

Ambient Temperature Under Bias -10°C to 80°C a -IDVcc POWER 1* -5,4
WE

Storage Temperature -65°C to +150°C

Voltage On Any Pin
With Respec'. to Ground -0.5V to +7V

Power Dissipation 1 Watt
D.C. AND OPERATING CHARACTERISTICS

121

CAPACITANCE TA = 25°C, f = 1 MHz

Symbol Test
Limits (pF)

Typ. 11! Max.

CIN Input Capacitance
(All Input Pins) VIN = OV

4 8

C0 I/O Capacitance Vito = OV 10 15

NOTES.
1. Typical velum are for TA  25°C and nominal supply voltage

READ CYCLE WAVEFORMS

ADDRESS

CHIP ENABLE)(

,N,U,OuTPUT

ar

- - -

41111111111

WRITE CYCLE WAVEFORMS

WRITE CYCLE #1

ADDRESS II

NOTE' 1. Typical values are for TA - 25°C and nominal supply voltage

52

TA = 0°C to 70°C, Vcc = 5V ±5% unless otherwise specified

Symbol Parameter Min. Typ.111 Max. Unit Test Conditions

IL! Input Current 1 10 pA VIN = 0 to 5.25V

I LOH I/O Leakage Current 1 10 pA Output Disabled, Vuo=4.0V

I LOL I/O Leakage Current -1 -10 pA Output Disabled, Vi /0 =0.45V

IcCI Power Supply 2112A, 2112A-4 35 55 mA VIN = 5.25V, luo = OmA
TA = 25°CCurrent 2112A-2 45 65

/CC2 Power Supply 2112A, 2112A-4 60 mA VIN,= 5.25V, 11,0 = OrnA
TA = 0°CCurrent 2112A-2 70

VIL Input "Low" Voltage -0.5 0.8

Vol Input "High" Voltage 2.0 VCC V

VOL Output "Low" Voltage +0.45 V I IDL = 2.0 mA

VOH Output "High" 2112A, 2112A-2 2.4 V loH = -200pA

Voltage 2112A-4 2.4 V !OH ` -150siA

A.C. CHARACTERISTICS FOR 2112A

READ CYCLE TA = 0°C to 70°C, Lim = 5V ±5% unless otherwise specified.

Symbol Parameter Min. Typ.I' I Max. Unit Test Conditions

tRc Read Cycle 350 ns t tf = 2Ons
Input Levels = 0.8V or 2.0V

Timing Reference = 1.5V

Load = 1 TTL Gate

and CL = 100pF.

,A Access Time 350 ns

1C0 Chip Enable To Output Time 240 ns

tcO Chip Enable To Output Disable Time 0 200 ns

t01.1 Previous Read Data Valid After
Change of Address

40 ns

WRITE CYCLE #1 TA = 0°C to 70°C, Vcc = 5V ±5%

Symbol Parameter Min. Typ.li 1 Max. Unit Test Conditions

IviiCt Write Cycle 270 ns t tf = 2Ons
Input Levels = 0.8V or 2.0V

Timing Reference = 1.5V

Load = 1 TTL Gate

and CL = 100pF.

,AW1 Address To Write Setup Time 20 ns

tows Write Setup Time 250 ns

fiiNP1 Write Pulse Width 250 ns

SCSI Chip Enable Setup Time 0 ns

ICHI Chip Enable Hold Time 0 ns

twat Write Recovery Time 0 ns

Soul Data Hold Time 0 ns

tan Chip Enable to Write Setup Time 250 ns
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NEWS:Data Sheet
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 RAMs 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 fora 4 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.

ELECTRONICS TODAY INTERNATIONAL

PIN CONFIGURATION
21076

PIN NAMES

PiA ADDRESS INPUTS' POWER 1-501

LOGIC SYMBOL
21078

CI

0,a
ME R-Ra

BLOCK DIAGRAM

U* Ul CUM

RIGNSIER

ME MOR

loa  Oa

COLUMN
AMPLIE.ERS

CE CHIP ENABLE V"
Voo

POWER rSVI

POWER I12VI

CS

CHIP SELECT

D. DATA INPUT GROUND

DATA OUTPUT st7(C WRITE (MAPLE_ %to A
N NOT CONNECTED

.110mM Adire. A, As.

Read and Refresh Cycle 111

yw

ADORES
HMO et

M.

ADORES STABLE

A.  A. Ai. Ai.

ADORES CAM CHANGE A ADORES STABLE

t. 101
'AN

4.

CE

Kx

WT CAN
CHANG

"~IMPEDANCE

`co

v AL 0

IS CAN
CHANGE

ISIZA"NCE

D.C. and Operating Characteristics
T. P to 70°C, V00 = +12V ±5%, 1/00 = +5V ±10%, V68111 = -5V Vss = OV, unless otherwise noted.

Symbol Parameter
Limits

Unit Conditions
Min. Typ.I21 Max.

Vit.

V.,
Input Low Voltage -1.0 0.6 V tT = 20os, vftc - tov
Input High Voltage 2.4 Vcc +1 V t-= 20ns

VILC CE Input Low Voltage -1.0 +1.0 V

V.,c CE Input High Voltage VDD-1 1/Do 1 V

VOL Output Low Voltage 0.0 0.45 V 101 . 2.OmA

V0. Output High Voltage 2.4 Vcc V 10. = -2.0mA

Absolute Maximum Ratings*
Temperature Unoer Elias

forage Temperature

All Input or Output Voltages with Respect to the most Negative Supply Voltage. V08

Supply Voltages V00. Vcc, and Vss with Respect to vee

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 worry

- JULY 1978

0°C to 70"C

-65°C to 150°C

25V to -0 3V

.20V to -0.3V

1.25W

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

absolute maximum ratings

All Input or Output Voltages with
Respect to Vas Except During Programming
Power Dissipation
Operating Temperature Range

54

+0.3V to -20V
750 mW

0°C to +70°C

ADORERS

POWER SAVER

CHIP SELECT

DATA OUT

V

V

V

V

V

V.. \NIEL\ MEM A OUT

OT VALID

Nets AT lee moneed ....emest to 1504*w/0 I, snA t. I0,.

FIGURE 1. Read Operation

V.

VAR

YM

POWER

SAVER
Veto

V

ADDRESS
AND DATA

V

PROGRAM

,res

INPUTS STABLE

FIGURE 2. Write Operation

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
bits per word. Programming of the
memory is accomplished by storing a
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.

Erasing

The MM5204Q (The Q suffix indicates
the chip has a quartz window and is UV
erasable. The other 5204s are not
erasable.) may be erased by exposure
to short-wave ultraviolet light of 254
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
time required should be found and any
chips then erased for three times this
period.

block and connection diagrams

INPUT
SUFFERS

X

OECOSER

POWER SAVOR -LEIP

CONTROL
CIRCUITS

,II NT
E110111

MATRIX
Ill  II

V DECODER

OUTPUT SUFFERS

1111,111'41'1'2
I. SI I,6I, 4I, AP

electrical characteristics TA within operating temperature range, VLL = OV, Vas = PROGRAM = Vss,
MM4204: Vss = 5.0V ±10%, V00 = -12V ±10%, MM5204: Vss = 5.0V ±5%, VDD = -12V ±5%, unless otherwise noted.

PARAMETER CONDITIONS MIN MAX UNITS

VIL Input Low Voltage Vss-14 Vss-4.2 V

VIM Input High Voltage Vu -1.5 Vss+0.3 V

IL, Input Current V,A, = OV 1.0 µA

VO4 Output Low Voltage 10L = 1.6 mA \ILL 0.4 V

Vo. Output High Voltage 10. = -0.8 mA 2.4 - yes V

140 Output Leakage Current Vow. = OV, CS = VIN 1.0 pA

Access Time MM5204 TA = 0°C, CS = VIM, Power Saver = Vii 0.75 1.0 Ps

DEPOT

SUFFERS
X11 Ae

LA,
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POMPR SAVER.2.

CHIP SELECT -1.

PROGRAM

A,

A,L

A.21

a A,

Programming.

The MM5204 is normally supplied in
the unprogrammed state. All 4096 -bits
at logic "0" state. In the program mode
the device effectively becomes a RAM
with the 512 word locations selected by
address inputs AO -A8. Data inputs are
BO -B7 and the write operation is con-
trolled by pulsing the program input
to -50 V. Since the EROM is initially
supplied with all "Os" a V

IAN
on any

of the data input lines will leave the
stored "Os" undisturbed and a V
on any date input BO -B7 will write a
logic "1" into that location. The pro-
gram cycle should be repeated until
the data reads true, then over pro-
grammed five times that number of
cycles (denoted X + 5X programming)

programming electrical characteristics

PARAMETER CONDITIONS MIN MAX UNITS

ILD Data Input Load Current VIN = -18V -10 mA

IALD Address Input Load Current VIN = -50V -10 mA

IMP Program Load Current VIN = -50V -10 mA

IL88 V88 Load Current 50 mA

IL OD VDD Load Current VDD = PROGRAM = -50V -200 mA

VIHP Address Data and Power Saver -2.0 0.3 V

Input High Voltage

V,Lp Address Input Low Voltage -50 -11 V

Data Input Low Voltage -18 -11 V

VDHP VDD and Program High Voltage -2.0 0.5 V

V01 VDD and Program Low Voltage -50 -48 V

VBLP V88 Low Voltage 0 0.4 V

VBHP V88 High Voltage 11.4 12.6 V

VDD Pulse Duty Cycle 25 %

tpw Program Pulse Width 0.5 5.0 ms

tips Data and Address Set -Up Time 40 ps

EDH Data and Address Hold Time 0 ps

tss Pulsed VDD Set -Up Time 40 100 Ps

tBH Pulsed VDD Hold Time 1.0 ps

t85 Pulsed VBB Set -Up Time 1.0 Ars

tBH Pulsed V88 Hold Time 1.0 ps

tpss Power Saver Set -Up Time 1.0 ps

tpsH Power Saver Hold Time 1.0 ps

ER, EF VDD, Program, Address and Data 1.0 ps

Rise and Fall Time

Li./

FL
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
both rotary and slider puts.

Each sheet measures 180mm X 240mm
and comes packed flat in a stiff cardboard
envelope for protection. There should be
enough for dozens of projects here - and the
longer you wait the worse they'll look!

*

et! PANEL

Send £1.75 (includes VAT
and postage) for the two -
sheet set to:
Panel Slattings
Eli magazine,
25-27 Oxford Street,
London WIR IRF.

NISH
MOD MAGS 1977 no 1
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NOW AN X -Y PLOTTER ASSEMBLY THAT EVERYBODY
Due to a large purchase we have an assembly
provided), pulleys and cords, and YES
asking price for the entire assembly.
motors 200 steps per rev; 20 oz inch,12/24/48V.
120V Stepping Motor
750-0-750 ohm will step at 50V.

Bed Size 6x4'/2" £26.50 ea.
Bed Size 12 x 9 £39.50 ea.

CAN AFFORD
consisting of frame with X &

two high quality STEPPING MOTORS.
Two basic sizes are available, with

torque.
120V Stepping Motor
1000-0-1000 ohm. .

These can be changed with care to
12 or 24V. Data supplied.
Bed Size 6x41/2 ' £33.50 ea.
Bed Size 12 x 9 £46.50 ea.

Y assemblies (no pen c-- but provision
These alone are worth the

various stepping motor options. All

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

Bed Size 6 x 41/2.- £51 ea.
Bed Size 12 a 9 £64 ea.

STEPPING MOTORS
ONLY

1 20V Stepping Motor
1000-0-1000 ohm
Can be changed with care to

Data supplied
£8 each P&P £1.
Supplied for 12 / 24V Opera -
tion.
£13 each P&P El

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 50n per lb
LARGER VOLUME OF NEW COMPONENTS YOU CAN'T AFFORD TO MISS

PHOTOMULTIPLIER Type 931A E4 ea. P&P
75p. Other types available
,rPOTENTIOMETERS - 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 E25 each

MARCONI VALVE
VOLTMETER

TF428B
NOW E12.50 ea.

250K ganged. 100K ganged concentric shafts
*BEEHIVE TRIMMERS 3 3Opt. Brand New 10
off 40p. P&P 15p 100 off E3.50. P&P 75p 500 off
E15. P&P £1.25. 1,000 off £25. P&P El .50
LARGE RANGE OF ELECTROSTATIC VOLT-
METERS. From 0-300V 2" E3, to 20KV Max
General guide 5KV 31/2" ES.Thereafter El per KV.
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 °KV Output. Size 2" x 41/2" x 11/2".
Complete with circuit £10 ea P&P Et

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 11/2 x
5/e x 1 deep. Blue plastic front. Push fit. Can be

ALSO BRAND NEW TUBES FOR THE FOLLOWING
OSCILLOSCOPES

TELEQUIPMENT
S52 at Mee; D53A at £20 ea;
D51 at £15 ea; D52 at £15 ea;
S42 at £10 ea; S31 at £10 ea;

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

P&P all types £2 75 ea

MARCONI R.F. POWER
METER

Type TF 1152A/1 (CT419) 2 ranges 10 watt-
fsd and 25 watts fsd. 50 ohms £65 each

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 10p
21 WAY SELECTOR SWITCH. Single pole with
reset coil 240V AC coils. Additional switch contacts
for auto reset etc. £3 each. P&P 75pAND MULLARD & BRIMAR OSCILLOSCOPE TUBES

BRAND NEW -BOXED -ALL
D13-46GM P7 £35 ea. GEC type 1496B E75 ea.
D13-51GH Green £65 ea. Carriage all types £2.75
010-210GH / 32 £40 ea.

TELEPHONES. Post Office style 745 Black or
two-tone E6.50 ea Modern style 706. Black or
two-tone grey E4.50 ea. P&P El each. Old black
style £1.50 en P&P E1
HANDSETS only 706 style £1.75 ea. Older style
£1. P&P 75p
TELEPHONE EXCHANGES. E.g. 15 way
automatic (exchange only) from E95
MODERN FANS. am x11/2 110 ,,olts. i

Superbly quiet, 6 blades E4.50 ea P&P 75p
1

PAPST Fan 240V available at £7.50 ea. P&P 75p
TUBES. All Brand New Boxed,
Electrostatic deflection ' ,

Type GEC 924F 31/2 - die (Replacement for ;

Telequipment D33 and Solartron 1016 scopes)
£25 ea. P&P El 50

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/o. 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
(make Size 11/2 x 7/16 c 7/16" at 25p ea. P&P
10p

TRANSISTORS/DIODES/
RECTIFIERS, ETC.

Guaranteed all full spec devices. Manufacturers Markings.
At 5p each
BC147: 2N3707; BC17213; BC261; BC25113; BC34813, BC171A/13;
BC413: D10; BC182; BC212; BAX13; 1N937. BA10211E. BZX83;
TIS61: 2N5040.
At 10p each 8FX85; 1N4733A; SN7451N; BYX10-1; 5KV0.36A:
TIP30 - 20p ea. TIP34A - 50p ea. BD538 - 40p ea._Heavy Duty
Bridge Rectifier - 20p ea CA3123E - El ea
BDY55 - El ea. TIP31 B - 12p ea 2N3055 - 40p ea.
2N5879 with 2N5881 Motorola 150W Comp. pair E2 ea.
BD535; BD538 Comp pair - 75p pr
BYZ1 0 10p ea. TBA560CQ £2 ea 1N4436T-T03 Flat mount 10A
200piv £1 ea
*Linear Amp 709 - 25p ea
High Speed Voltage Comparator 710 - 15p ea
P&P Extra on all items
Finned heat sink - single T03 - size 42/.in x 3m x 1'/.in 50p ea. P&P
75p
Texas Bridge Rectifier 5S805 -50V 5A. 50p ea. P&P 20p

Type GEC 924E 31/2 - dia. (Replacement for
Solartron 1015 scope) £17.50 ea. P&P El 50.
*1000f Feed thru Capacitors 10 for 30p. P&P 15p I

HIVAC Miniature NEONS
App 60V Brand New 10 off 20p. P&P extra
GRATICULES 12 x 14cm high quality plastic 15p

P&P 10p

ITT-CREED
Punches and Prints on Vii

paper. Complete with Power
Supply Solid State. Size
15x1124x22'. deep £18 each

TRIPODS WITH PAN
AND TILT HEAD

will take 561b load £22.50 ea

ea.
MARCONI TF1041B Valve Voltmeter E25 ea
MARCONI TF338B Attenuator 600 ohms £12 ea
PHILIPS Cassettes Model 2200. Play only £9 ea. 1/2 " MAG TAPE
P&P El 50

' l Approx. 2.000 ft NOW 25p each. P&P El Or 5 for £1 carr. E2.75
POWERFUL MINIATURE GERMAN 12V

REVERSIBLE MOTOR
No load current 70MA, excessive load 400MA
Size 11/2x13 / 16" dia. Shaft 5/16 x approx 1/16'

din 50p each. P&P 40p.

FOR THE VDU BUILDER tube M28 -13G1123 x 17cm at £12 ea
Base connections supplied.
Heads for PERDEC 6000/7000 - enquiries

PLESSEY VDU. No keyboard - weird electronics £60 ea.
*POT PACK. All Brand New Modern Single and Ganged. Our choice.
7 for 25p. P&P 48p.
Ex -Ministry OSCILLOSCOPE. CT436 Double beam. DC 6MHZ
£120 each
SOLARTRON CD 1212 SB 40 meg E100. DB 24 meg twice E135.
Many other types availabe
MARCONI SIGNAL GENERATORS. Freq. range 10-470MHZ
Type TF60183/5 £160 eachMARCONI.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

HIGH NOISE IMMUNITY
LOGIC

.Dual in Line 16 pin ceramic packages.
(Texas series 15300), 12V Power rail. Normal potent
Type 326 dual 2 input dual 3 input Nand Gate

withType 332 dual 2 input and with 4
Type 370 Quad Flip Flop

Now Available Ex -Stock TELETYPE ASR33 from £450 ea.
Also available KSR33 from E275 ea.
Odd 33R0 not cased - can be demonstrated £160 ea.

Limited quantity of 35RO - 20ma loop - can be changed to ASC1 1
code (3 hours simple work and El 0 pans) OUR PRICE EXCLUDING
PARTS REQUIRED £70 ea

All Brand New- our selection.Mixed packageEx-Ministry
10 for 50p

P&P 25p

TALLY Punches 8 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 *121/2 % VAT, otherwise 8%

Official Orders Welcomed. Gov./Educational Depts., Authorities, etc., otherwise Cash with Order.
Open 9 to 5.30 Monday to Saturdaya.m. p.m.

AL ...2.71
Br. Owl), kr**. 11: MI A . STD ..____

7/9 ARTHUR ROAD, READING, BERKS (near Technical College, King's Road) Tel: Reading 582605
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ETI BOOK SERVICE
BEGINNERS

Beginners Guide to Electronics squires £2.65
Beginners Guide to Transistors Reddihoagh £2.55
Electronic Measurement Simplified C. Hallmark £2.20
Electronics Self Taught Aane£4.40
Beginners Guide to Integrated Circuits sinciair £3.15
Principles of Transistor Circuits s Amos £4.75
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components s.ncia,r £4.10
Beginners Guide to Radio King £3.15
Beginners Guide to Audio Sinclair £3.10
Beginners Guide to Audio L R Sinclair £3.20

COOKBOOKS
TV Typewriters Cookbook £7.40
CMOS Cookbook £8.00
Tri. Cookbook £7.55
Active Filters £11.00
IC Timer Cookbook £7.50
IC Op -Amp Cookbook £9.40

APPLICATIONS
Advanced Applications for Pocket Calculators 1 Gilbert £4.20
Build Your Own Working Robot D. Heiseinan £3.35

.Electronics and Photography R Brown £2.30
Fire and Theft Security Systems B. we's £2.00
How To Build Proximity Detectors and Metal Locators J. shields £3.35.
How To Build Electronics Kits capes £2.10
Linear Integrated Circuit Applications G. Clayton £5.00
Function Circuits Design & Applications Burr Brown £15.95
110 Electronic Alarm Projects 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
Practical Electronic Project Building Ainslie and Colwell £2.45

TV AND HI-FI
Audio Handbook G 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 cone. £8.20
How To Build Speaker Enclosures Badrnaieff E3.10
Master Hi-Fi Installation King £2.80

LOGIC
Logic Design Projects Using Standard ICs 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 J. streamer £3.65
110 COSMOS Digital IC Projects for the Home Constructor R. M. Marston £320
Understanding CMOS Integrated Circuits R. male. £3.90
Digital Electronic Circuits and Systems R. M. Morris £3.50
MOS DIGITAL ICs G Flynn £4.60

COMPUTING
Microprocessors and Microcomputers B Sowick £18.00
Microprocessor/ Microprogramming Handbook B. Ward £4.10
Microprocessors o c McGlynn £8.40
Introduction to Microprocessors Amman £5.90
Modern Guide to Digital Logic (Processors, Memories and Interfaces) £4.30

OP -AMPS
Applications of Operational Amplifiers Graerne (Burr Brown) £8.30
Designing With Operational Amplifiers Burr Brown £13.75
Experiments With Operational Amplifiers clayoar, £3.40
110 Operational Amplifier Projects for the Home Constructor K. M Marston £2.95
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
Op -Amp Circuit Design & Applications I care E4.00

TEST INSTRUMENTS
Build It Book of Minature Test Instruments R. Hartland £3.55
The Oscilloscope In Use s.nciau, £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 Sinclair £3.20
Rapid Servicing of Transistor Equipment G. King £2.95
Tape Recorder servicing Manual Gardner Vol 1: 1968-70 £8.50

Vol 2: 1971-74 £8.50
FM Radio Servicing Handbook King £4.80
Basic Electronic Test Procedures I M. Gottlieb £2.45

COMMUNICATIONS
Communication Systems Intro To Signals & Noise B Colon £7.50
Digital Signal Processing Theory & Applications L R Rabiner £23.80
Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewnsch £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 Clifford £6.70
Semiconductor Circuit Elements T D. Towers £6.40
Foundations of Wireless Electronics M G. scrogg.e £4.45

Colour Television Theory Hurl.. £6.20

REFERENC E
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 £225
Electronic Components M A Colwell £2.45
Electronic Diagrams M. A Colwell £2.45
Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T D. Towers £525
International FET Selector r D Towers £4.35
Popular Valve/Transistor Substitution Guide E2.25
Radio Valve and Semiconductor Data A. M. Bell £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 J nun,. £7.70
Microelectronics Hallmark £3.90
Practical Solid State DC Supplies T D lowers £620
Practical Triac/SCR Projects for the Experimenter R Fox E2.25
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 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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Greenbank Electronics
ut prices or rnateur users an lipoid on y ote n limier Users

No 94 discount available on these prices, instead use franchised
' distributors standard prices, list available on request.

Nosily Illotorols, RCA
1000
4011

15p 4050 54 40107 51 1514
17p 9351 755 10101 4515

402 1 7p 5242 70p 10109 EII2 4519
1006 1105 4053 4517
4007 lap 4051 C11 44001:112 ELM 4518
4008 92p 4056 C134 10192 (1.40 4519

4009 514 4056 [1.34 40193 (1.40 4520
1010 ,OP 4057 12679 10191 (1.95 1521

1011 19 4059 (4.10 4(1257 ELM ea
1012 1114 4010 E1.15 1160 11.4 1524
4013 74 461 415.57 4161 ELM 4524
4011 IN KEZT E16.111 1162 01.01 4577
4015 539 4303 Ella 1163 11.14 4545
4016 34 km N/S 4174 ELT 4529
4017 74 4065 N/S 4175 14 4530
1018 OF 4066 Sip 4191 11.1) 4531
4019 94 4067 640 4401 04511 4532
4020 El 02 4068 224 4409 E111 4534
4021 914 4069 22p 4410 £173 4535
4022 169 4070 234 4411 175.511 45.371

4073 3311 4071 24 441211 £17.14 4538
4024 7gp 4072 21p 14IM. £12.112 4539

4023 tee 4E173 SIp 4411 UM 4541
1026 El 10 4015

1927 55p 4076 Ell 47 42.11111
5/5 "

4549
1021 alp 4077 23p 4422 U 4552
44229 E109 4010 214 1431 1111 4553
cao 514 1031 224 4445 E41.32 4554
4931 1235 4010 SIp 1436 (7.53 4555
4932 (401 4035 744 1440 £1101 4556
4033 E1.4 de 73p 4450 1227 1557
4034 LIN 4089 11.30 4451 12.67 4558
4035 E12/1 1093 63p 4452 114 4559
4036 MN 4094 El 90 44994 1451 1560
4037 £168 4095 E1.05 amp 1492 4561
4836 CIA 102 CI JE 4700 E1Y5 1562
4039 4245 NV 12.72 4500 ESN 454
4040 41.95 4091 11.10 4501 17p 4561
1041 114 404 41.10 4502 alp 4569
4012 alp 4011 N/S 4503 75p 4572

4043 5.9 40100 258 4505 £171 4500
4044 74 40101 EIJI 4505 SIp 4561
4045 (1 .45 40102 212 1507 74 1582
4016 ELT 48103 12.12 4545 240 4505
4017 935 40104 11 .1 4510 c1.29 1584
4048 Tip 40105 0106 1511 E1.36 4596
4049 524 TICS 7Ip 4512 alp 451

74000 Sayler fliallorall
74TO
74032

71031

7406
74010

14014

71120
7103
111:J2

74442

74E48

71473

74476
7041
7465

71086

74129
7415
74423
7406

.Op /4007 [1.31
24p 710150 (4.I7
264 740151 9210
hip 74E154 43.113

Ip 740157 8211
11.51 74E193 £1.40

SIp 74(161 CIA/
2114 760162 ELM
314 74E163 4141

4121 710164 0.31
12.37 74425 4111
74 74E173 £121
63p 71E171 0.21
74 71E192 E1.49

1117 7441113 t1.44
£1.97 74E115 41.31

gip 7412133 117.21
IAN 741:21 ELIO

S213 740101 74
12p 140612 744

01.31 140413 7

QUARTZ
32.766 MP maw.i.i

(4.511
32.761 049 ibimaMmtli

E295
101.04436 43.112
2013.0 KW LIN
25/8 410 43.45
240.0 Pt
262.144 Mt 12.62
307.2 Mt 662
312.5 IOU 43.92
455.0 Khz 4262
1.06845 4323
1.432 fat 1.3.23
2.0 Mg 43.23
2.097152 4/12 43.23
2.1576 Melt 4292
2.5625 Nit 1.3.92
3.2768 1410 43.23
3.579545 fat 22.115
4.0 045 E3.23
4.932 Mb (323
4995 Mt L323
4.144304 NU (352
4.433619 Mt 0I.50
4.506 MP 03.23
1.8 SW E.3.23
1.9152 Mb E323

5.0 11117 43.52
5.12 let 13.62
10 Mt £3.62
100145 43.62
el c slt ate Nr
frmnemiss fir lisIM

74E931

740905

74067
14001
74369
749910

74914
Rua
7018
741326

749
0.71

744
744

E2.83
(1.74
028
ELM
6-125

411.0

74(321
74325
740/01
740127
767/21
1006

1171996

8E07
RCN
14123
NEM

1213
E2911

LIM

E1112

SIp
El .011

EIM
ELM
5/5

E1.011

£122
14

ELI/

trz
£127
1:213

E13.23
£7.34

915
1114
EIJI
610

E11.35
(317
(1.18

0.14
111
(704

(5.33
E1.111

1:2314

(2.57
2741

CL74
1212

up
NP
84

(LT
MOS

E1113
ELM
CID
DIN
021
(125

970

nP

1321
Call

'VEROBOARD'
0.1" Pitch with copper strips
21/2" x 1" (pack of five) 62p
21/2" x 31/4" 36p
21/2" x 5" 43p
21/2" x 17" 51.34
31/4" x 354" 43p
3',4" x 5" Up
31/4".17" 41.73.
4.7" x 17.9" E2.22
0 1" Plain board (no strips)
31/4" x 2'h" 25p
31/4" x 5" 454
3'4" a 1 7.9" £1.20
Terms., pins (1.50/500
V-0 DIP board 1194
DIP breadboard (2.42
Spot lace cutter 69p
Pin insertion tool 89p

SOLDERCON PINE
100 504
IOW (3.50

L
8 /14/ 16 pin 10p/ 12p/134
TIMER ICS
NE 555/556 36p/70p

CA 3130 (COS/MOST 14p
CA 3140 (Ell MOS) 95p
741 Minethp _224
100 off 7415 (17.150

DI
FND 500/507 Jumbo 0.1"
7 -segment C1.30
FND 357 0.35" c a 7 -
segment E1.441

"E" LED DISPLAYS. Class It
devices. but fully guaranteed
by us for 'even' segment brilli-
ance. etc - money back or
exchange if not satisfied.
DL7704 0 Tia cc SIp
191.7070 0.3in ca Nip
131-7280 2 x 0 Sin cc 42.00
01-7270 2 e 0 5in ca E2.00
DL -750E 0.61n cc E1.110
DE.74 70 0.6111 ea. £1.10

LIQUID CRYSTAL
DISPLAY
4 x 0 5in digital 40 pin OIL

E5.00

TIMEBOX. 3151101 Clock
Case, 56 x 131 x 71.5 mm
with red acrylic window.
Choice of case colour,
white, red, orange. blue,
02.06.

CLOCK CHIPS
AY -5-1224A 43.50
MK 50253 £8.50
MK 50362/50366 (4.55
MC14440 LCD El 1.55
SIX DECADE COUNTER
MK 50395/6,7 411.75

TTL
7401 14, 7137

11111
7401 1p 7436 3311
7102 16p 74364 41p
7103 lipp 1410 17p

74034

7481
204
244

1441

74424
74,

7195 224 74434 4?.11
7406 314 74444 L1.12
7407 3111 7445
7406 7141 74464 114
7109 74474 114
7409A 234 ILO 7811
7410

7411
41N

2

7459
7451

lip
17p

7112 234 7453 lip
74124 2111 7454 17p

.1413 37p 7481) 175
7114 74 7470 324
7115 354 7472 7011
7417 314

7'4173

34
7120 74 374
7121 33p 7175 42p
7422 24 7476 384
71224 24 740
7123 34 74114 17p
7125 30p 1412 521.
7126 369 71430 531
7477 35p 7484 pp

7421 36p 7185
7130 1114 7146 2111
7432 32p 1489 L220
7433 40p 74905
71334 504 74911 OOP

7412A 54
71531 354
7491 85p
71956 70p
7496 a4

7497 (2.124
74100 07.25
74104 624

74105 824
71107 33p
74189 549
11110 544
74111 11*
74112 1104

741111 01 .1
11111
71119 En
14120 E115
/1121 21*
74122 454
74123 70p
74125 64
74126 604
74121 77p
14132 73p
11136 7*
74111 724
74142 1.2.10
74143 43.14
74144 4214
74145
74147 £1n
14141 C1.43

14150 (1.18
74157A 759
74153

14154

74155 82p
/1156 84
14157
14159
74110
74161

71162
74163

744/645

71166

74167

74110
74172
71173
74174

1147117:4

74177

71178

74179
74110
14111

14182
74161
74185
141894
74190
74191

El
75P
AO

Lin
C1.16
01.11
CI.15
£1.15
£121
£1.35
£1.41
(1.511
42.40
£5.25
11.75
£1.13

E1.16
1112
E1.02
41.42
6.99
41.27
1.2.25
E1.44
25.50
E1.40
11.10

71112
74193
74194

74195
71146
74197
7111
74191
71221
71222

71223
71226
74248

74218
11249

74251
71265
71273
74278
74279
74713

74284

74215
7421
74293
74247

74296
74365
71366
74367
74368
71390
74393

74490

61.40
(I.14
CIAO

954
41.14
11.11
42/9
24

47p
114

41.06

1112
41.46
41.46

90p
47p

42.24
21.34
54

E1.06
14.70

"p
allp

11.32
EI.44

16p
Mp
Mg

El .31
11.31
11.31

MICROPROCESSORS
MMI daps and PIA etc
SC MI' I MOS
50111101051519
MC 6860 CMOS
MC 6870 PIA
780 - CPU
780 - ETC
Z93- PIO
MC 145038 C1401 CU

Ut Ensue
for num EPROM

112.00
E10.05
CI517
40.02

125.41
£1211
11210

15.56

1441-7M17-1 Nil SC/1/1414
Ile 121x I shag MN + x NI

eterd perk.' uslmelles di a
Mclzip mil Me Mir N t1 -.b1
microprst ..... spas. ma 459 It
seestrwlet
11411/1350 111.114/0 (7.91

-NON Eassacb.
65.00 AO 2302 (5 x 7 ANN E15.20

NON RAIN
1111 724 1

8101-2 a[ x 1
01422 1924 x I
2111.2 291 x 4
21122 256 X 4

2114 11124 4

IN Erasable WINES
AM 5214
1702A 256 8

2708 1024 x

TOA
MOO
E2.10
4.3.00
43.00

415.4

(15.00
(7.58

MOO

CATALOGUE. hie tie re.e.a1
Gam: COO. AM 1ST Is all pm.. at M.

Pat. etc.. UR 251 9 + 4 4. 2111 H. ode lapse mid 151 Stahel. (250 elsrekerz. lie VAT
teirersless pe OM . es.. to Id/Pee.. Per @niers ter Imeltele 1454.116

GREENBANK ELECTRONICS (Dept. T7E)
94 New Chester Rned. New rimy. VVinel .1010141,1.11% I 62 NAG impend lel 4761 645 1391

LINES FROM OUR VAST STOCK Please add post 35p per order.
THESE ARE ALL SPECIAL OFFERS BELOW MANUFACTURERS' PRICES. ALL NEW STOCK. FULLY
GUARANTEED. EXPORT ENQUIRIES INVITED ON ALL ITEMS.

TANK BATTLE TV GAME. Basic Kit as specified, May edition a
ETI £27.50. Complete Kit including power unit and case.
Nothing else to buy, £37.90 incl. VAT. Post paid. Sole appointed
London stockists of Teleplay TV Games.
STUNT RIDER GAME, £28.50 incl. VAT. Complete kit including
power supply and case. No extras.
Six buttoe edector switch with built-in 100K pots Sell cancelling buttons. Ideal for use with varicap
tuned FM sets and TVs 120x64x55rnm E2. 10 for 415.
B OWMAN 11 digit calculator &miry with P C connector 0.2" digits, common cathode with red bezel
C1.25. 10 for 010. 100 for 410.
TEXAS 19 gold plated snap key contacts on gold plated P.C. Board - all kinds of useful applications. Sae
70;80x2mm high. IOW 10 for ES. 100 for E40.

OSMOR dienpe-ever nod relay with 12V coil. Approx. 20rnA operating current 59x 1 let 3mm 715p.
10 for Ell. 100 for E50. 1.000101E400.
Steal mina treneformers with 240V pm I 2Vtg/ 100mA 6040e42mm 115p. 10 for E7.50. 100 for
M. Valve type 40 1 Output TX 61 41 5e42mrn 75p. 10 for EL Output TX EL84 80e53x34rrn 15p.
10 for ES.

Gladder° amalgam PYE DYNAMICS thick film 1 MHz 5V supply 1 9x25x6rnrn 115p. 10 for 47.

FAIRCHILD MD 10 0 15" 7 segment display. Common Cathode 50p. 10 for 14.50. 100 for 430.
+ WithSTEREO 24/26v I den Input 50/60 M/V into 50040 Tone Controls on P/C £4.55. Size

1 5.5x 1 444.5 c/m WITH CIRCUIT
74/110 L01143 -MEDIUM & F/ M TUNER WITH MC1310 DECODER * 5 -BUTTON SELECTOR
SWITCHES INPU/ SELECTORS FOR GRAM AND TAPE Supplied complete with FRONTEND TUMER
AND FERRITE AERIAL * SIMPLE INTERCONNECTIONS * Size 19x13cm
rows OUALITY AMPLIFIER110.21 WITH CIRCUIT
POWER UNIT KIT FOR ABOVE MODELS 25/24 VOLTS E2.15. _
B uilt 5 watt power amplifier Gould-Advence. 4-13 ohms output, up to 24V supply. 500mV into 2K
built Complete with instructions. 1 1.5e6a3cm E3.00. 10 for £22.50. Power supply kit 42.20.
HONEYWELL Proximity Detector Integral Amplifier 8V DC £2.50 M. 10 for E22.
SMITHS INDUSTRIES AUDIBLE TRANSISTORISED WARNING DEVICE 6-12 volts. Sue 30rnm
I Omni. Polarised 50p se. 10 for E4. 100 for 435.

SUPPLY PANEL containing 6 high quality 0.19F 10% 1 KV poly capacitors. 102x 1 905rnm. 10 for
42.150.

ALMA pushbutton reed switchee, push to make. High reliability. I 8x 27x18mm 35p. 25 for E7. 100
for £25. 1000 for 4225.

B URROUGHS 9 dolt Penedos Calcuistor deploy. 7 segment 0.15" digits. neon type. with red bezel.
socket and instructions E3.50. 10 for 430. 100 for 4250.

C Audio Power by TOSHIBA 35 WATT module. 8 ohms oip 200mV into 47K for full output 0 3%
distortion (max) 60V power supply required. E5.50. 10 for E75.

10.7MHa awed Masi.. Size 36125e2Ornm. 25KHz band width for NI9FM E7. 10 for 450.
TEXAS 4+5 Mph C. Cathode Debby with 16 pin DIL Bess 0.2" digits.
Par E1.50. 10 pans 412.50. 100 pairs 4100.

21/2" 40 ohm speaker 250 M.W.I. - Ideal for that smell space. 75p. 10 for E(I. 100 for 450.
3 DIGIT 7 SEGMENT DISPLAYS. C cathode pack of 2 with data (segments are missing) 60p pack.
TBA 120A 75p. 10 for (7. 100 for 455. TEA 1205. 75p. 10 for E7. 100 for 455.
SOLDER at half price 5 packs of 2 metres. 18 gauge Servicol 41.20.20 packs 410.
AVO nester mommante for military version of the Avo 8 Precision 37.5 micro Amp (50e A with integral
shunt) movement. ElectrOnic voltmeter circuit available on request £5.50.

211pin calendar/dock chip type MK501 7 BB common cathode LED display (with circuit) E4.49.

JOYSTICK CONTROLS. (Ideal for TV Games. model control),
sturdily constructed compact controls giving lull 360 movement
snd control. Each unit fined 4 -off 100K linear controls. Pair E11.06.

By I M 0 -OMRON
At less than Distnbartor price,

60.43 24V DC
2.Pole Open
60 13 48V AC
Octal Plug in type enclosed 11.20 E10.00
60.02 12V AC
2 -Pole C Over Octal
Enclosed type Sid 47.60

All Relays are 250V 6 Amp AC Current Rating

Prices
M.

41.10

Prates
10

49.00

100+

C55.00

£50.00

£85.00

TRANSISTOR

mama
AND EQUIPMENT

SEND STAMPED
(121/2p U K

ADDRESSED ENVELOPE
(min 91/2" x 6'h")

FOR YOUR COPY NOW

ALL NEW TESTEDPACKS GUARANTEED
.--

Pack
Ten

Packs
Hundred
Packs

10-SC171A Plastic BC 107 type --I I 75p ES E50
TTL 11-Gatae 7420, 7430. 7451 60p E5 440
7TE 6-Gatee and Complex Mixed 75p Ell ESO
161'/z Worn amens 3.5-91 von mixed 89p E7.50 E55
10.10 wan Zeno% mixed voltages 95p 01.50 E75
10-400 M /W Zeners 3.3-33 volt@ 85p E6.50 E45
50 Germanium 111. Silicon Diodes 55p E5 E40

, 25 Mixed Treneirrtom 15154 E5 E40

5012 12 digit calculetor chip. 4 functions w th circuits and data E2.50.
VITALITY 12V 0.16 amp. M ES Bulbs. 100 for EIS. 1.000 for £40.

INTEGRATED
CIRCUITS
I.T.T. HIGH

LEVEL LOGIC
Ceramic

MIC 3265DR
14 Pin D I L

Ceramic
per 20 E2.50
300 . E20
3,000 (160
Ideal for Experimenter

In original
Manufacturers Canons

SECKMAN SOOKHa triggeroble docking °edible. for use with calculator c ips cis .12 supply
25e 101 1 2rnm 41. 10 for ES. 100 for E55.

Resettelie theenomatic .witch. A pushbutton on -off switch which automaticif y drops out when the
ambient temperature exceeds 72 C 47x29x413rnin 75p. 10 for £6.50.
F3243 awed pecks. 10 crystals of mixed frequencies between 5800 and 8500 KHz (Our choice of
frequencies) Idere-grinding
0.30 per peek. 10 packs E10. 100 pecks E85
Ditto. 10X packs of 10 crystals 250 kc/s-50 me /s EI peck. 12 packs 410. 100 pecks 470.
Cekubtes dap C75002 12 digit four functions for common cathode multiplex displays. ONLY 41.95
complete with circuit

1 MHz HOW quote armed 43. Frequency meters. checks, frequency references, 1 7 a 19 t 7mm E3.
TAM HEADS 'A track. Record Marriott XRPS36 ES. XES I 1 erase E1.25. XRPS1 8 43.50.
MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF strip -04. 'LP 1 1 79 FM front end with AM tuning gang. used with
LP 1 1 7 1 -04. 'LP I 1 7 1 and 79 parr -0.50. 'LP 1 1 57 complete AM strip -E 2.05. 'Ferrite Aerial -95p
MINIATURE 011412 (Equlvalent eRPY30). 2 for 41.
SEVEN DIGIT MINIATURE COUNTER by Durant 12.24 volts D C .
3 Watts Size 40x 25HX 55L mm El sack. 1 0 for 49. 100 for ESO.

DIGITAL
24 HOUR

CLOCK

USED IN BRAUR
DIGITAL CLOCKS

WITH
BUILT IN
ALARM

 SILENT RUNNING

 LARGE ILLUMINATED 1
NUMERALS

 AC MAINS  SIZE ij x 2 x 2

-14

aefr

I-
MECHANISM

fx6.UU
A

FIIP 2
480

5P

3 for 417. 10 for LSO
100 c450

All mail to: Heroes Radio 404 Edgwaie Rd. London

I I IN 711 1114 G E.r.igwate Ro.rd Tel 01 1:9 10014
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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 I 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. I 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 I 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 plans 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, I think, is the only effective way to
circumvent software pirating.

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.

A SAE to the firm at the address below will bring you
a catalogue with details of all their programs.
PETSOFT
318 Fulham Road, swio
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 I 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 - quite a drop).

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 I/O, two parallel
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 ou.tward 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, I

shall try to do just that.
Full details of the Micros and of an impact printer for

about £150 that the company hope to launch can be
obtained, SAE please from
The Micronics Company
1 Station Road
Twickenham
Middlesex
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$.
There have been quite a few 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 Marshall'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. I mention the
device because you may be interested, not a lot maybe,
but maybe a little, in my prototyping method.

Being brought up as I was on a diet of that product
that refreshes the bits and veroboard, I 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. I 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) I 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. If you have built up a kit please send me your
reports, good or bad, so that I can put together a
review of these various products.

77LsbyTEXAS C41408 4C4 OP.AMPS NE531V 140p MEM:19714:4 M72501 250p 2N2646 52p DIODES BRIDGE
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ETI BOOK SERVICE
computing

BASIC: A Self Teaching Guide (2nd Edition) £4.50
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 special maths or science
background.

Illustrating BASIC £2.20
by ALCOCK, D.
This book presents a popular and widely available language called BASIC and explains

how to write simple programs.

Microprocessors £10.65
by ALT N, L.
Gives a general overview of the technology design ideas and explains practical
applications.

Applying Microprocessors £12.00
by M..TMAN, L.
Follow up volume which takes you into the second and third generation devices.

Intro to Microprocessors
by ASPINALL, D.
Explains the characteristics of the component.

E6.00

How to Buy and Use Minicomputers and Microcomputers £7.50
by BARDEN, W.
Discusses these smaller computers and shows how they can be used in a variety of
practical and recreational tasks in the home or business.

How to Program Microcomputers £6.75
by BARDEN,
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 £7.50
by BARNA, A.
Provides the basic knowledge required to understand microprocessor systems. Presents a
fundamental discussion of many topics in both hardware and software.

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
by COAN, J. S.
An introduction to computer programming in BASIC language.

Microprocessor Programming
for Computer Hobbyists
by GRAHAM, N

The Computer Book
by HAVILAND, R. P

Microprocessor Systems Design E14.35
by KLINGMAN, E.
Outstanding for its information on real microprocessors, this text is both an introduction
and a detailed 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 £7.40
by ASTER, D.
An in-depth coverage of tv typewriters (tvt's)-the only truly low-cost microcomputer
and small -system display interface. Covers tvt terminilogy, principles of operation, tv
configurations, memones, system design, cursor and update circuitry and techniques,
hard copy, color graphics, and keyboards and encoders.

Microprocessors - Technology, Architecture,
and Applications
by McGLYNN, D. R.

£8.00

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.

Programming Microprocessors
by McMURRAN

£5.50

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.

Microcomputer Based Design
by PEATMAN, J. B.
This book is intended for undergraduate courses on microprocessors.

Microprocessor and Microprocessor Systems
by RAO, G. U.
A completely up-to-date report on the state of the art of microprocessors and

£7.50 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

£18.00

£7.00

£6.20

Building super calculators and minicomputer hardware with calculator chips.

Microcomputers, Microcomproesors, Hardware
Software and Applications £14.25
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.
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by RONY, . H.

E20.50

£7.60

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 £7.80
by SCELBI

8080 Software Gourmet Guide and Cookbook £7.80
by SCELBI

Understanding Microcomputers
(Ayes the fundamental
concepts of virtually all microcomputers
by S,...c:LBI

Microprocessors and Microcomputers
by SOUCEK, B.

£7.60

£18.00

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.

Microprocessor/Microprogramming Handbook E6.00
by WARD
Authoritative practical guide to microprocessor construction, programming and
applications.

HOW TO ORDER:
Make cheques etc payable 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 SECURITY °
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 / 0 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).
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 Flexible 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 E88.00
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
protection.

STRATHAND SECURITY
-"<4

BARCLAYCARD

with Airess
44 ST. ANDREW'S SQUARE

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'/ in. x 5'/ in. P.C.B. 10w + lOw for 60mV input requires
20-22 V A C. TO POWER £4.90

2. 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

3. AMP AND PRE -AMP. Ordered together £10.00

4, ELAC LS7to suit Bin. 8 Ohm with tweeter cone. Pair for E8.50

5. GRAM AMPLIFIER. 12in. K 1'/tin. P.C.B. 3w + 3w for 100mV input. Controls, Vol.,
Bal., Treble, Bass. Requires 15v -25v DC, 0-160 L.S. £5.90

6. MONO VHF -FM Module 91/2in. x 21/2in. VARICAP Tuner, ceramic I.F. CA3089 I.C.
amp-demod. AFC-AGC, Audio Op., approx. 2b0 mV. Requires 20 AC or DC 1,,,w
only

- £4.65

Prices inc. P&P and VAT. Cash with order

ELECTRONICAL SUPPLIES CROYDON
40 LOWER ADDISCOMBE ROAD, CROYDON, CRO 6AA

01-688 2950

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'E3.06

Revolution
Understand the latest
developments in calculators,
computers, watches, telephones,
television, automotive instrumentation
Each of the 6 volumes of this self -instruction
X 81/4- and contains 60 pages packed
questions designed to lead you step by
and Boolean algebra, to memories,
circuits, and on to a complete understanding
operation of calculators and computers.
Design of Digital Systems

biliVi...4_1.14.4.6"01110.

Delign
Digital syderns

. ..
course measures 111/4..

with information, diagrams and
step through number systems

counters and simple arithmetic
of the design and

E 8
plus £1 packing and surface
post anywhere in the world.
Overseas customers should
send for Proforma invoice.
Payment by credit cards
accepted.

1

_ _
1

.

2..B -.---. -.... -

-4 ..

J"

Also available - a more elementary course assuming no prior
knowledge except simple arithmetic.
Digital Computer Logic and Electronics
In 4 volumes

1. Basic Computer Logic
2. Logical Circuit Elements
3. Designing Circuits to

Carry Out Logical Func-
lions

4. Flipflops and Registers

£4.60
plus 90p P & P

Offer Order both courses for
the bargain price £12 plus £1
P&P.

A saving of £1.50.

Designer These courses were written so that you could
Manager teach yourself the theory and application of

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

speed and must respond by answering questions
Engineer on each new piece of information before pro -
Student ceeding to the next.

FLOW CHARTS & ALGORITHMS - The Algorithm
Writer's Guide - Construction, content, form, use, layout of
algorithms and flow charts. Vital for computing, £2.95
training, wall charts, etc. Size: A5, 130 pages. plus 45p P&P

.Guaranteed - If you are not entirely
refunded.
CAMBRIDGE LEARNING ENTERPRISES, Unit 15
HUNTINGDON, CAMBS, PE17 4BR. ENGLAND. TELEPHONE
PROPRIETORS DRAYBRIDGE LTD. REG. OFFICE.
No. 278 9815. REGD. IN ENGLAND NO. 1328762.

Cambridge Learning Enterprises, Unit 15 Freepost
Rivermill Lodge. St. Ives, Huntingdon, Cambs,
Please send me the following books

sets Digital Computer Logic & Electronics
sets Design of Digital Systems @ £9.00
Combined sets @ £13.00 p&p included
The Algorithm Writer's Guide @ £3.40

Name

Address

I enclose a cheque/ PO payable to Cambridge

for £

Please charge my  Access/Barclaycard /Visa

account number

Signature
Telephone orders from credit holders on 0480-67446

L should send a bank draft in sterling drawn on

satisfied your money will be

Freepost, RIVERMILL LODGE, ST. IVES,
ST. IVES (0480) 67446.

RIVENHALL LODGE, ST. IVES. Giro Ac.

PE1 7 4BR, England

@ £5.50 p&p included
p&p included

p&p included

Learning Enterprises

/ Eurocard / Mastercharge / Interbank

' delete as appropriate
(Ansafone) Overseas customers

a London Bank. ern
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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.

ELECTRONICS TODAY INTERNATIONAL

The conspiracy theory was well
summed up by Salvador Freixedo at
the UFO conference in Acapulco
(April 1 977). "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).

Of 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. It
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
emanating 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

- JULY 1978

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

-1.5V

C6
100p

+1.5V

R15
1M5

ALARM
V

NOTE
IC1.2 ARE LM4250CN
IC3.4 ARE LM3909
01.4 ARE BC108
02.3 ARE BC178
Q5 BPX25
LED1.2 ARE TIL 209
DI IS 0A95

HOW IT WORKS
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 (LI) 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.

Q5

SET

-1 5V

+1.5V

R19
2k2

-1 5V

1.5V

1.5V

C11
640p

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 LI is passed
to the two -stage amplifier formed by ICI and
IC2. 50 Hz background noise is greatly atte-
nuated by the twin -T notch filter formed by
the components between LI and the
amplifier. The frequency of the notch is
adjustable by RV I.

The gain of the amolifier ICI 11C2 is varied
by RV2. Output signals from the amplifier are
passed to QI /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 1/4 W 5%)

R1 -R4 15k
R5 3k3
R6 22R
R7 680k
R8, 9 2M2
R10 -R13 100k
R14, R15 1M5
R16 1M
R17, 18 1k
R19 2k2
R20 4k7

POTENTIOMETERS

RV1 10k Trimpot
RV2 100k Trimoot

CAPACITORS

C1 -C3 150n
C4 -C6 100u
C7 100p
C8, 9 47u
C10 220u
C11 640u

polyester
3V6 Tantalum
polyester
6V3 Tantalum
10V Electrolytic
1 6V Electrolytic

SEMICONDUCTORS

IC1, 2 LM425OCN Op -Amp
IC3, 4 LM3909 Flasher
Q1, 4 BC108
Q2, 3 BC178
Q4, Q5 BPX25
D1 0A95, or similar germanium diode
LED 1, 2 Red LED with mounting clip

MISCELLANEOUS

L1 Solenoid (eg PO 3000 relay coil)
51 3p 3w switch
Compass (40mm max. needle length)
Connectors
PCB as pattern
Knob, Case, Batteries and holder, cable



PROJECT : UFO Detector

LED POSITION

PHOTO -TRANSISTOR POSITION

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
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 RV1
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

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 illusive, but a
raid through your junk box or a sur-
plus component store should produce
the goods.
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GLUE
HERE

GLUE
HERE

IR., SHIM
BRASS

O

COMPASS NEEDLE

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 needle 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. Local thunderstorms may
occasionally trigger the unit but this

SW1a

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. ET

Fig. 5. Component overlay of the UFO detector.

SCREENED
LEAD TO
L1
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FG-1

BUILD THIS
ADVANCED DESIGN

FUNCTION GENERATOR
* Designed around 8038 Wavefor rn

Generator I.C.

* DC Coupled Amplifier

* 1Hz to 100 kHz

* Sine, Triangle and Square Wave output

JAYEN Developments. 25 Westgate. Louth, Lines. LN11 9YD

Please send a JAYEN FG-1 PC board complete with

instructions, photo anodised Front Panel and Component

Shopping list at f3.E15 incl. VAT and P&P

Name

Address

21L02 (450ns) £1.07
(1K x 1 Static RAM)

4027 (250ns) £2.02
(4K x 1, 16 pin, Dynamic RAM)

2107 £3.83
(4K x 1 , 22 pin, Dynamic RAM)

4116 £20.25
(16K x 1, Dynamic RAM)

2708 £7.87
1K x 8 UVEPROM)

8080A (CPU) £7.45
81LS95 (Buffer TriS) 75p
81 LS96 (Buffer TriS) 75p

All VAT inclusive
35p for p&p orders under £5

Please write for discounts
over 100 pieces

(Mad Order only)

LOTUS
SOUND

4 MORGAN STREET
LONDON E3 5AB

1/4

IPLUG INTO THE FUTURE WITH OUR
ECONOMY 'PLUG IN' COLOUR TV GAME KITS
A new simple bpproach 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 selections are made via common controls.
All games except tank battles may be controlled by common joysticks.

KliS 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

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
and record
points for
highest
speeds

* On screen scoring
* Realistic engine and crash sounds

through TV speaker
* Amateur or professional selection
* Simple potentiometer position control
* Single 9v supply

STUNT RIDER
4 GAMES
Based on AY -3-8760 /AY -3-8765 chip
Colour Sub PCB - £14.90

* Super
Stunt
(illustrated).
Bus Stunt.
Moto -cross.
Drag race

* On Screen Scoring and Timing
* Realistic throttle and crash sound

through TV speaker
* Amateur or professional selection mode
* Simple potentiometer throttle control
* Single 9v battery

TANK BATTLES
Based on AY -3-8710 chip

Colour Sub PCB - £15.90

* Battle as
Professio-
nal or
Territorial
Soldier

* On screen scoring coded to tanks
* Tanks controlled by toggle switches or

joystick and fire button
* Realistic tank, shell burst and explosion

sounds through TV speaker
* Three speed tank control
* Exploding mines and terrain barriers
* Guided missile shells
* Single 9v supply

SUPER TELESPORTS
10 GAMES
Based on AY -3-8600 / AY -3-8610 chip
Colour Sub PCB - £13.50 * Shoot

2-no rifle
required!
(illustrated).
Shoot 1.
Football.
Hockey.
Solo,
Basketball.

TGerindnbiastl,

Squash.
Basketball
Practice.

* On screen scoring coded to player
* Triple sounds through TV speaker
* Auto ball speed-up mode
* Controlled by joy -stick and fire/serve

button
* Single 9v supply

ease details on application

BUDGET 'STAND NE' TV GAME KITS
B&W Road Race kit
B&W Tank Battle kit

st:SN \ £20.90
£18.90 Mini kit

Mini kit £13.90
£12.50

B&W Stunt Rider kit £17.90 Mini kit £12.50
B&W Super Telesports kit £14.90 Mini kit £9.90
Colour Tank Battle kit £25.90
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 of P 0 to

VIDEOTIME PRODUCTS
56 QUEENS ROAD, BASINGSTOKE, HANTS RG21 1RE

TEL. (0256) 56417 TELEX 858747
Trade and Export enquiries welcome
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SINTROM MICROSHOP
AFTER TEN YEARS IN SPECIALIST MINICOMPUTER ENHANCEMENTS

SINTROM INTRODUCES.

MICROPOLIS MINIFLOPPY DISKS SOUTHWEST TECHNICAL SYSTEMS

**143K or 315K bytes per disk.

**Built and tested with PS11 and controller card

**Includes DOS and extended disk BASIC

**£499, 143K single disk £1.999. 1260K quad disk

LEAR SIEGLER VDU

**24 lines by 80 characters
**Full cursor control and addressing

**Teletype compatible. 75 to 19200 Baud

**£620. Built and Tested.

**,M6800 with 4K RAM and I/O interface

**Full documentation and MIKBUG ROM

**VDU Controller and 12y Monitor
**COMPUTER £275 Kit. £353 Built

VDU £2301E315, Monitor £140

DRICO MATRIX PRINTER

**132 Print positions, 7 x 7 matrix
* *Option 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

VAT AND CARRIAGE
EXCLUDED

SHOP OPEN 9-5 MONDAY TO SATURDAY
OR BY APPOINTMENT
MAIL ORDER SERVICE
FREE CATALOGUE
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RACE
FOR

THE BOMB
Ttfd sweeping adv ids the practical use of radioactive elements ca

n.

L

IN MARCH 1 93 .., Hitler's troops were marching in
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 II had begun.

During that fist Blitzkreig a group of eminent
physicists met at the Kaiser Wilhelm Institute of Physics.
Present were Hahn, Geiger, Bothe, Heisenberg, von
Weiszaker. They met to consider the practical applica-

1:tatomic energy. However, a substantial numberiii,
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 a 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 themselves 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 cf
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 controlled 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 all 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 cyclotron
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-
quired it was not a futile enterprise. It provided the basis
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FEATURE: Race for the Bomb

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 chemical 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-

led. To prevent the system going out of control, a series
of cadmium rodswereinserted intothegraphite/ uranium
pellet structure. The purpose of tne 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. Eli

SOMETHING NEW FROM METAC
TV GAMES

4 game B/W £9.95
4 game Colour £13.50

METAL DETECTOR
SPECIALLY IMPORTED
FROM THE FAR EAST

* BFO PRINCIPAL
* 5 DEPTH
* 36 STEM

ADJUSTABLE
* SINGLE

PP3 BATTERY

/
COMPLETE/ & GUARANTEED

' .1 SPECIAL OFFER---..2.:
-__,- ',

£12.95

IMPORTED FROM THE FAR EAST IN PRESENTATION CARTONS. FULLY
GUARANTEED.

NEW DIGITAL ALARM CLOCK Model 102

SILENT - ELECTRONIC
*41n. across x 41/2 x 2in.

Our full range of Clocks and
Watches, as previously adver-

* Large red digits
*24 -hour alarm
*9 min. repetition iD  Li p
*Switched seconds display ust `"" ' i--0

tised, are always available at our
shops below. Casio and Buler
Watches in stock.

Note Our 5 Function LCD
IMMEDIATE DELIVERY

£8.95
Watch (same as ETI offer) only
£9.95. Guaranteed.

SINCLAIR
PROGRAMMABLE

CALCULATOR

LCD ALARM CLOCK
BATTERY OPERATED

LARGE DISPLAY

- . * Alarm

Also our 6 Function LCD Alarm
Watch, incredible value at

£29.95
+ FREE * Snooze

COMPLETE PROGRAMME 1111E4 * Back light
All our products carry the full
manufacturer's and

LIBRARY WORTH £5

SPECIAL vl 2.95
OFFER

0000
* Travel

===-- pouch

£17.95

guarantee
are supplied with our 10 -day
money back assurance.

Access M ETAC r 1
AM

Buy it with Access
67 HIGH STREET
DAVENTRY, NORTHANTS

Electronics & Time Centre
327 EDGWARE ROAD Barclay & Access
LONDON W2 welcome

BARCLAYCARD

Tel. (032 72) 76545 Tel. (01) 723 4753 Send Card Number a
with order

i
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15-240 Watts!
HY5
Preamplifier

HY30
15 Watts into 80

HY50
25 Watts into 80

HY120
60 Watts into 80

HY200
120 Watts into 80

HY400
240 Watts into 40

POWER

SUPPLIES

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input function_,
(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 connecting:to 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
supplied with each pre -amplifier.
FEATURES: Complete pre -amplifier in single pack - Multi -function equalization -- Low noise - Low
distortion - High overload - two simply combined for stereo.
APPLICATIONS: Hi-Fi - Mixers Disco - Guitar and Organ - Publid address.
SPECIFICATIONS:
INPUTS Magnetic Pick-up,3mV Ceramic Pick-up 30mV; Tuner 100mV; Microphone I0mV:
Auxiliary 3-100mV; input impedance 47k0 at 1kHz
,OUTPUTS. Tape 100mV: Main output 500mV R.M.S.
(ACTIVE TONE CONTROLS Treble t 12dB at Bass t at 100Hz_
'DISTORTION 0.1% at lkHz: Signal/Noise Ratio 68dB.
OVERLOAD 38d8 on Magnetic Pick-up: SUPPLY VOLTAGE t 1 6.50V

;Price £5.22 + 65p VAT P&P free
rHY5 mounting board B1 48p + 6p VAT P&P free.

The HY30 is an exciting New kit from I L P.. it features a virtually indestructible I.C. with short circuit
and thermal protection The kit consists of I 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 to 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 80. DISTORTION 0 1% at 15W
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz 3dB.
SUPPLY VOLTAGE .18V
Price E5.22 + 65p VAT P&P free.

The HY50 leads I 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.
FEATURES: Low Distortion - Integral Heatsink - Only five connections 7 Amp output transistors
-- No external components.
APPLICATIONS: Medium Power Hi-Fi systems - Low power disco - Guitar amplifier
SPECIFICATIONS: INPUT SENSITIVITY 500mV.
OUTPUT POWER 25W RMS in 80 LOAD IMPEDANCE 4-160. DISTORTION 0.04% at 25W at
I kHz

,SIGNAL/ NOISE RATIO 75dB. FREQUENCY RESPONSE 10Hz-45kHz - 3dB
SUPPLY VOLTAGE 25V SIZE 105.50.25mm
Price £6:62 + 85p VAT P&P free

The HY120 is the baby of I.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 - Thermal protection -
Five connections - No external components.
APPLICATIONS: Hi -F1 - High quality disco - Public address -- Monitor amplifier - Guitar and
organ.
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 60W RMS into 80 LOAD IMPEDANCE A-160 DISTORTION 0.04% at 60W at,
.1 kHz.
'SIGNAL/NOISE RATIO 90cIB. FREQUENCY RESPONSE 10Hz-4.5kHz -3dB. SUPPLY VOLTAGE'
±35V.
Size- 114 x 50 x 85mm
Price E15.84 + £1.27 VAT P&P free.

The I-IY200 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"
..HATURES: Thermal shutdown very tow distortion - Loaci1line protection Integral Heatsink -
.Noj external components'
APPLICATIONS: - Disco -.Monitor - Power Slave -- Industrial -- Public address

SPECIFICATIONS:
INPUT SENSITIVITY 500mV.
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4-160. DISTORTION 0.05% at 100W p.
1kHz
SIGNAL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz 3dB SUPPLY VOLTAGE 1
t 45V
SIZE 114 x 100 x 85mm
Price E23.3a. 1.0/ VAT P&P free.
'The HY400 is I.L.P.'s "Big Daddy" of the:range producing 240W into 40! It has been designed ford
h igh power disco or public address applications If the arnialifiellito be usedat 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 Sower hi-fidelity_power module.
FEATURES: Thermal shutdown - Very low distortion - Load line protection --NW external ,

components.
APPLICATIONS: Public address - Disco Power slave Industrial.
SPECIFICATIONS:
OUTPUT POWER 240W RMS into 40. LOAD IMPEDANCE 4-160 DISTORTION 0 1% at 240W at'
I kHz.
SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45krla 3dB SUPPLY VOLTAGE.,
t 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 E5.22 plus 65p VAT P/P free.
PSU5O suitable for two HY50 s E6.52 plus 85p VAT PIP free
PSU 70 suitable for 2 HY 120s E13.75 plus E1.10 VAT P/P free
PSU90 suitable for one HY200 E12.65 plus El 01 VAT P/P free.
PSU180 suitable for two HY2000 s or one HY400 C23.1631us Ct 85 VAT P/P free

I.L P. Electronics Ltd
Crossland House
Nackington, Canterbury
Kent CT4 7AD
Tel (0227) 63218

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

Please Supply
Total Purchase Price
I Enclose Cheque 1:1 Postal Orders 0 Money Order 0
Please debit my Access account  Barclaycard account CI
Account number
Name & Addregs

Signature



seminar 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
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
gilt 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 SCRU M PI system.

The draw for a KIM 1 and a PET was run on ETI'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. CA

cs

Above are Fridays winners being congratulated by Kit Spencer
from Commodore and Halvor Moorshead from ETI. On the left
with Kit is the lucky lady who won a K1M 1, Miss M. Odlin and
on the right the IRET winner Mr B. Hurridre with Halvor.
Saturdays winners are below with Mr J. D. Smith on the left
(smiling about Ms new PET) and the KIM 1 winner Mr S.
Gardner on the rigi.t.
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NEWSfc.oar

MPUs
R

GOOD
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'V5 rEM5

John Miller-Kirkpetrick on the Bywood stand explaining the
delights of SCRUMP! to 5 delegate (JMK's the one with the
T-shirt).

No, pe3ple aren't trying to jump out the window, all the
computers are on tables round tie walls.

Bren, Margaret anc William serving at the ETI stand. (William's
the one with the tie on )

Chris Corbitt (standing on left with his back to camera) an-
swering questions during a coffee break.

From left to right: article -writer Mike Hughes, Mgel Stride from
Mars ialls and Gary Evans snatching a quick cuppa in an interval.

Jim Perry (front right) and Mark Strathern (left) trying to get
their programs debugged at the last minute.

Derek Rowe snapped in mid -speech.

ET1
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Pi1111ITS
ELECTRONICS LTD.

ELECTRONIC COMPONENT CENTRE
58-60 GROVE ROAD, WINDSOR, BERKS
SL4 1 HS (TRADE AND EXPORT WELCOME)
HOTLINE FOR TELEPHONE CREDIT CARD ORDERS -
WINDSOR 54525

SUMMER BARGAIN MONTH
ETI READERS OFFER. PAY FOR 10 PAKS AND
WE WILL GIVE YOU ANY ONE FREE. WORTH E1

Cheque of cash orders over E5 post free. Other orders 20p post and packing Credit card orders by post or
phone E5 min. Add 20p post and packing. UK add 8% VAT to prices marked * Otherwise add 1 2 1/2% VAT.
Free price list send addressed envelope
Please quote ETI Ad as prices may change All devices to makers specifications.

FULL SPEC PAKS ALL El
Pak k 12 x Red LEDS El*
Pak IF 5 x 74IC 8 Pin El*
Pak C: 4 x 2E13055 90w El*
Pak 0: 12 x BC109 El*
Pak E 13 x BC182 El
Pak F: 13 x 2113704 El
Pak G.. 7 x BEY51 El*
Pak H: 1 x 2/13819C El
Pak J: 6 x 2N3053 El.
Pak K: 40 x 1114148 El
Pak 50 a 0A81/91 El
Pak P: 20 Plastic 109 El
Pak M: 4 x Pairs 2 Amp 60
volt
NPN/P/IP 131 Type El

Pak R: 14 x BCI07 El'
Pak S: 14 x BC108 El*
Pak T: 10 NPN Plastic Power

2 Amp 60 volt El
Pak U: 4 x IA 50v SCR El
Pak W: 20 Mixed. good
Electrolytics El

Pak V: 50 x Sited 10v El
Pak Y: 4 x LM301 14 Pin

El*
Pak X: 4 x 555 Timer El*
Pak Z: 20 x PAP3702 Type

Et
New Pak L 50 x 33uF 10 volt
Electrolytics El

And Pak 0: 50 x 220uF 6.3
volt Elec El

DEVELOPMENT
PARCELS. ALL E5

Set 1:250 x 50 volt Ceramic
Capacitors 10 each
from 22pf to 0.10 E5

Set 2: Tantalums I of to

200ut 20e to 35 volt. Total
of 50 Capacitors E5

Set 3: Elactrolylics 25 volt.
10 each 1801 1/2/5/10/
47/100/220/500 and
1000uf E5

Set 4: '3 watt 5°. CF Rests.
lore. 10 each 100 to 3

meg. Total 500 ES

Set 5: Zeners 400 mW 5
each. 20 valves. 3 volt to
33 volt. Total 100 off E5

Set 6: Presets Pr Vert 100
Mixed E5

Set 7: Haetsinks 10 011 each
T018. T05. TV4 and 703.
Only E5

TUNER MODULE
AM/FM/MPX with IC's. 'rake

Fet Read. New Ex Music
Centre. New £25. 7w +
7w Amp E3.69

Few Cassette Decks
LEDS 'S" & 0.2" Dia

Red, no Clip 9p'
0.2" er 209 8 Clip 12p*
Colour LEDS. All 16p*
TLI70 Hall Effect IC

DISPLAYS
0.3" 01704/2 CC 59p*
0.3 01707/2 CA 59p*
0.6" 01747/2 No OP

E1.50°
4 Oigit Clock IC only E3*

JACKSON TUNER
0-370p1 for Short or Medium

Ware El
RS TYPE BLEEPER 12v

£1.50

PASSIVE GEAR
Resistor '3 Watt 5'. 2p
Presets Vert 10p
Type 45 Pots 25p

CAPACITORS
50v 5°. Ceramics

22pf to 0.1uf 5p
Tantalums 16p

ELECTROLYT1CS 25v
li10/47/100 nt. All 7p
220uf 8 100uf 15p
1000u1 25v 30p
KNOBS I" dia 10p
HEATSINKS TO5 8 7018

9p*
TV4 25p* 703 25p*
large 10 Amp TO3 69p*

Din Plugs. All
Din Sockets. All

59p

10p

REDUCED LINES
Daly PC8 Pen 4 2 Nibs 65p*
Set 10 Decors Etch Resist

Transfers E2
Tub EEC KG El
6 x 4 Nylon Board 60p

VERO All 10.3 off
i.e. al 3', x 5" 56p*
OIL Breadboard 6 x 4"

£2.25'
25p
39p*

Switch SPST
OPOT

RELAYS Multi -pole 12 volt
Mini El*

PP3 Battery Clips 10p
DISCO Strobe Tube E5

DISCO Toss 10A 400u El
811100 Dial 25p
C1060 400v 4A SCR 55p'

DIODES
1N4148 d 15914 4p
0681 or 91 5p
Zeners 51188 400mW 9p
1114001 IA 50y 5P"
11140134 IA 400v 7p*
IA 50v Bridge 22p'

308 OPa

555 Timer
556 Timm
741 8 Pin
741 7099
747 OPA

748 7099
7805
7815
7808 8 12
76023
CA3130

CA3140
1M3091(

LM380
LM381

I.M3900
MC1310
786800. 810.820
IN 414 FIX

7100

7401

7505

7413

7420

7130

7445

4001
4002

4009

ICs AND TRANSISTORS

El*
29p*
70p*
21p'
29p'
89p*
39p*
El*

75p*
E1.25*
EI.50

El*
E1.25*

El*
75p

E1.55
69p*

El
El

75p

Matching 20p

811*ape

8P*
27p*

Bp'

50p

15p*
17p*
589'

BC107

BC1013

BC109

BC109C

BCI77/8/9
BC182/3/4
8C212/3/4
BCY70/1/2
80131/132
ORP I 2(P1

TIP2955
2113055

2113702/4
2N3819C

2N3820
2/12646

2115457

74N TTL

CMOS

8P"
8pe

9P"
15p"

20r
10p
I I p
20r

39p ea'
Sop*
65p*
45p'

Bp
I 6p
38p
50p -
50p

Ins Bush Set 10p

7447
7480
7490
74121

74123
74157

4011

4013
4049

QUOTE THIS AD FOR SPECIAL PRICES.

Tll & CMOS FULL RANGE IN FREE PRICE UST

79p'
45'
33p

27p*
50P*
50p*

13p
30p*
52p*

TAMTRONIK
LTD.

In addition to our existing P.0 B. service we now offer
our

ON BOARD COMPONENT SERVICE
including component kits for many ETI projects.

:2f

THE firm for
Send 15p stamp for the
Speals -s, Drive Units,

discount

IIMSIOW
Aualo

world's
Kits,

price

speakers!
best

Crossovers,
list

..

catalogue of
etc., andComponent

Kir P.C.B.

Metal Locator II 5.91 0.92

'ATC  AUDAX  BAKER  BOWERS & WILKINS
9 CASTLE  CELESTION  CHARTVVELL 

COLES  DALESFORD  DECCA  EMI  EAGLE
 ELAC  FANE  GAUSS  GOODMANS 

HELME  I.M.F.  ISOPHON  JR  JORDAN
WATTS  KEF  LEAK  LOVVTHER 

McKENZIE  MONITOR AUDIO  PEERLESS 
RADFORD  RAM  RICHARD ALLAN 0 SEAS 

TANNOY  VIDEOTONE  WHARFEDALE

House Alarm A 11.60 1.91
House Alarm B 2.39 0.79
Frequency Shifter 6.52 1.46
F/S Omp Amp Supply 4.14 0.63
Stars and Dots 5.76 1.83

Spectrum Analyser 36.5 I A 4.46
B 3.86

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
kit list.

Kits include ONLY Resistors, Potentiometers,
Capacitors and Semi Conductors.

WILMSLOW AUDIO Dept. ETI
SWAN WORKS, BANK SQUARE, WILMSLOW,CHESHIRE,

SK9 1HF
Discount HiFi, etc., at 5 Swan Street and 10 Swan

Street
TEL: WILMSLOW 29599 FOR SPEAKERS

WILMSLOW 26213 FOR HIFI
217 TOLL END ROAD, TIPTON
WEST MIDLANDS DY4 OHW
TEL 021-557 9144
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WATCH BATTERIES 65p
Ray -O -Vac long life. Most types

D.I.Y. KIT 35p with battery order)
Case opening tool, fits most watches
Tweezers. Equiv list. Instructions

en 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
times from 1/10th second
to 10 hours. Calculator 4
key memory, % 1 year
batteries, 20 secs/
month. Va x23/ex45/8
RRP £24 95 £19.95 plus
introductory offer: 2
spare batteries worth £1 30
FREE.

SPORTS WATCHES

0 C)C CD
CM CM CS CM

13 13 13 a 43

CI IS CI CI 43

IS SS 13 43 IS

CI CM 4, 13 41

F-100 ( eft) 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-148 Metal encased version Bracelet.

ALARM WATCHES

25CR-168 (round) . RRP £64.95 £49.95
25CS-16B (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
CASIO 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 illustrated catalogue Prices include
VAT and P&P. Send your cheque. PO or phone your
credit card no to

TEMPUS
Dept. ETI, 19/21 Fitzroy Street
Cambridge. Tel. 0223 312866

SEMICONDUCTOR
OFFERS

ALL FULL SPEC.
BC212. BC182. 8C237. BF197. BC159, all 8ff each RCA
2015 103 Power Transistor (Sim to 2N3055) 35p ACY18 18p
BF200 20p Motorola MRD 3051 Photo Transistors 35p N
Channel F E Ts similar to 2N3819 18p Mofset Sow to 40673
35p 3N140 Mosfets 50p M203 Dual Matched Pairs Mosfets
Single Gate per F E T. 40p SL301 Dual Matched Pair SIL N P N
P ower Transistors FT 300MHz 30p. Intel 1024 bit MOS Rams
95p Mullard 138113 Triple Vericap Diode 35p TBA800 I C Amps
90p. C04051 CMOS 50p. 741 8 -pin D.I.L.23p 500v 600mA
Bridge Recs. (ex equip) 25p. 1N4002100v 1A Diodes 4p 14005
800v IA Diodes 7p Optorlsoletors BX504 Infra -Red LED to photo
cell 4 lead, new. 25p ea 781 2 12v 15 Plastic V Reas 95p 0 2
or 0.125 Red LEDs 12p each. MAN3A 3mm LED Displays 50p
NE555 35p 741S (wide bandwidth) 35p LM380 80p LM381
90p

CONDENSER MIKES. EM506 Condenser Mikes. Ur,
directional. F E T Amp. Dual irnped 50K/600 ohms. 30
18KHz on/off switch, (11 00 Miniature Tie Pin Condenser
Mike. 1K imp.. mare -directional. uses hearing aid battery (supplied,
E4 95

MICROPHONES. Grundig Electret Inserts with built-in F E T
Prearnp El 50 Crystal Mike Inserts 37mm 45p Electret
Condenser NI -Wei 1KOImp with stdT JailWrg. 12 85 Standard
Cassene Mikes 200 ohm lmped with 2.5 and 3 5 Jack Plugs
E 1 20 P A Mikes Mobile Type 5060. Thumb Switch 14.20.

MORSE KEYS. Hi -speed Type. all metal, E2 25 Bellina Lea
L4305 Masthead Amplifiers and 240v AC power unit Group A
UHF Unly Lr Sc

CRYSTALS. 300KHz HC6U 40p 4 43MHz C T V Xtals 45p
0 1" Edge Connectors. 64 way 65p 32 way 40p

RELAYS. Mm 220v AC Sealed Relay 2 pole C / 0 45p. 240v AC
Sealed Relay 3 -pole C/ 0 bathe Contacts 11 -pin base 80p. 12 -volt
4 pole N 0 Reed Relay 20p Min 24v DC Sealed 2.pole C/O
Relays. 3 -amp contacts. New 55p

MOTORS. 1 5 to 6v DC Model 20p 115v AC min 3 R PM wit/
Gearbox 30p 240v AC Synch Motor I / 5th R P M 65p 240v AC
Synch Motor 1 /24th RPM 65p Cromet 115v AC 4 R P M
Motors. new 95p

B OXES. Black A B S Plastic with brass inserts and lid, 75  56 k
35mrn 40p, 95 x 71 x 35rnrn 49p. 115 s 95 x 16mm 57p

TOOLS. Radio pliers. 5in . insulated handles El 40 Diagonal
srde cutters. Sin . insulated handles. El 40

TRANSFORMERS. 6-0-6v 100mA. 9-0-9v 75mA. 12-0-12v
50mA 75p each. 12-0-12v 100mA 95p 1 1 Trin Xenon Pulse
Transformer 30p

TIL3OS Alphanurnencal Displays, with data, E2.75.
8 WAY RIBBON -CABLE, min solid core. 15p metre

SWITCHES. Mm. Toggle SPST 8 x 5 e 7mm 45p DPOT 8 x 7 x
irnm 60p DPDT Centre Of 12 x 11 s 91nm 75p DPDT C/O
Sliders 20p R S Single Pole C / 0 Push Buttons 45p Roller Micro
Switches 15p Mm 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  6mm 15p

SOLDER SUCKER. Plunger type, eye protection, replaceable
nozzle high suction. E4.95 Reed switches 28mm norm open, 6p
each

TAPE HEADS -Cassette Stereo E3.00 BSR MN 1330 l/k Track
Dual Impedance Rec. /Playback 50p. BSR SRP90 1/4 Track Stereo
Rex /Playback El 95 TDI 0 Assemblie5 two heads. V. Track
Rec./Playback Staggered Stereo with built.in erase per head
11 20 Tape Head Demag 240v AC El 95

B UZZERS -GPO Type 6-12v 20p Mm Solid State Buzzers
6-9-12 or 24v 15rnA 75p. AS Metal Buceer. 30mm diarn. 6.12
volts, high tone, 25p
U.H.F TV Transistorised Push Bunon Tuners (not Vericap), new
and boxed. E2 50

AEROSOL "TOUCH-UP" PAINT. One colour only. Yellow
Grey 6oz can 35p

METERS -Stereo Tuning Meters 100sa per movement E2.75
Grundig Ban Level Meter lmA 40 x 40mm El 10 Min Level
Meter 200a a 25 x 15mm 75p Ferranti 600v AC Meter E3 95

POT CORE UNIT. Has 6 -pot cores. including 1 FX2243145mmi
and 2 FX2242 (35rmn). 3 20rnm Panel Fuseholders 3 103
GIL Power Transisitors on heat sink. panel with various transistors
and diodes with a 5 -amp plastic S C R New CI 75 -F 75p P&P

AEROSOLS -Servisol Switch Cleaner + Lubricant 8ozs 55p
Freezer hots 50p Gear Cleaner & Tar Remover 14ozs 85p

SOLENOIDS -240o AC 45p 1 2v DC H Duty 75p

12 -WAY MOTORISED CAM UNITS. 50v AC low rev motor
driving 12 C. 0 micro switches. supplied with a capacitor for 240,
AC use Es equip Cl 951. 35p P&P)

POSTAGE 30p UNLESS OTHERWISE SHOWN (EXCESS
POSTAGE REFUNDED WITH ORDER) OVERSEAS POST AT
COST VAT INCLUDED IN ALL PRICES

S A E FOR LISTS

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

1 50uF 1 6V elect. . . 8 for 50p

1 5uF 1 6V elect. . . . 8 for 50p

1 000uF 1 6V elect. . 3 for 50p

1 .5uF 63V Wima . . 5 for 50p

0.1 uF 100V Wima poly
10 for 50p

0.033uF 100V Wima
10 for 50p

1 uF 100V ITT - . - 7 for 50p

0.33uF 100V ITT . 7 for 50p

0.01 uF 1 25V GEC 10 for 50p

0.1 uF 250V Mull 344 8 for 50p

0.01 uF 250V Mull 344 . . . .

8 for 50p

1 00pF Lemco 350V 10 for 50p

1 20pF Lemco 350V 10 for 50p

1 50pF 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

Oil IC sockets 16 -pin 1 Op ea°

Please add VAT at 121/2% ('8%) on all
items and 50p post and package on al.
orders under £5 (UK), minimum order £2.

Terms - Cash with order

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 I am somewhat overjoyed to be in
this position as there is now a very slight chance that one
day I might be able to talk to someone who has used
viewdata and thus knows something about it. I avidly
read every scrap of information which is published on
viewdata and at present I think I 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 I would think that it is possibly more than a
lot of electronic engineers know-let 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
Automatic 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
a circuit 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
usual '??????' lack of tone altogether and thus redial or
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 DELI

DO YOU REQUIRE?-

PRICES
AVAILABILITY
DELIVERY
PERSONAL SERVICE
REPLY? 1

FRED'S CORNER DELI

PRICES OF?

GROCERIES
VEGETABLES
FRUITS
MEATS
BAKERIES
REPLY? 3

FRED'S CORNER DELI

FRUIT PRICES?

PER KILO
PER BUNCH
PER BAG
PER BOX
PER JAR/ BOTTLE
REPLY? 2

FRED'S CORNER DELI

FRUITS

APPLES
APRICOTS
BANANAS
BREADFRUIT
MORE
REPLY? 3

1

2
3
9

1

2
3
4
5

1

2
3
4
5

1

2
3
4
5
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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), another is 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?

Ell

-Re, MIGHTY MIDGETS

SOLDERING
IRONS AND
ACCESSORIES
18 WATT IRON inc. No.20 BIT

RETAIL PRICE
each Inc.v.a.t.

£3  78

POSTAGE
extra.
22p

SPARE BITS 44p -
STANDS £3  25 65p
SOLDER : SAVBIT 20' 52p 9p

" 10' 26p 4p
LOWMELT 10' 65p 9p

I.C. DESOLDERING BIT 88p 9p

BIT SIZES: No.19 (1.5 mm)
No.21 (45 mm)

No. 20 (3 mm)
No. 22 (6 mm)

From your Local Dealer or Direct from Manufacturers

&R. BREWSTER LTP
86-88 Union St  Plymouth PL1 3HG
Tel:0752 65011 TRADE ENQUIRIES WELCOME

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 Z80 CPU, Mostek
* 16 line x 48 Character Display Interface to standard, unmodifed
T.V. set
* On board expansion to 2K x 8 Eprom
* On Board Expansion Facility for Additional 16 Lines I/ 0
* Total expansion to 256 Input Ports and 256 Output Ports

SOFTWARE FEATURES:
* 1K x 8 Nasbug Program in Eprom
* Provides 8 Basic Operator Commands including single step
* Expandable Software System via additional user Programs hn
Ram of Eprom

Manuals
Separately

£3.50

Complete Kits
NOW IN STOCK

£197.50
+VAT 8°F

POST I 2 50

After sales service available

Sole Appointed
London

Stockists

AS marl to Henry's Rod -.o 404 Edgware Rd. London W2

LONDON W2 404 6 Edgware Road Tel 01 723 1008
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Ever feel you need a good rub down before you start one of our projects? Perhaps
you need-

ETIPRINTS
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 77 004 Metal Locator Mk II Feb 78
Spirit Level Oct 77 Ultrasonic Tx /Rx Feb 78
Clock A Nov 77 5 Watt Stereo Amp (modified)
Digital Thermometer Oct 77 Jan 77
Skeet Game Nov 77 Metronome Feb 78
Compander Nov 77 Porch Light Feb 78

Shutter Timer Feb 78

002 House Alarm
Rev Monitor
Clock B

003 Race Track Game
Hammer Throw
Freezer Alarm

Jan 78
Dec 77
Dec 77

005 Op -Amp Supply
Frequency Shifter
LCD Panelmeter
Light Dimmer (3 times)

Mar 78
Mar 78
Mar 78
Mar 78

Jan 78 006 CMOS Switched Preamp From
Jan 78 Experimenters PSU "Electronics
Dec 77 555 Boards (twice) Tomorrow"

From Project Book 6:

007 Star Trek Radio
CD Ignition
CCD Phaser
White Line Follower

008 Tank Battle
Helping Hand

009 AM/FM Radio
Bridge Oscillator
CMOS Stars & Dots

010 Bench Amplifier 011 Noise Generator 012 Fisco Lightshow
Freezer Alarm General Preamp Stereo Simulator
Marker Generator Flash Trigger Digital Thermometer
LED Dice Compander 013 Amplifier Module
Watchdog (2 PCBs) Active Crossover Amplifier PSU
Stars & Dots PSU (2 PCBs) Equaliser

Equaliser PSU

May 78
May 78
May 78
April 78

May 78
May 78

June 78
June 78
June 78

014 Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

ORDER TODAY
Send a cheque or P.O. (payable to ETI Magazine) to -
ETI PRINT
ETI MAGAZINE,
25/27 OXFORD STREET, LONDON W1 R 1 RF.

75p Each, including
VAT and P&P.

Lay down the ET/PR/NT 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
1N914 100v 10mA .05 8 -pin pcb .25 ww .45

1N4005 600v 1A .08 14 -pin pcb .25 ww .40

1N4007 1000v 1A .15 16 -pin pcb .25 ww .40

1N4148 75v 10mA .05 18 -pin pcb .25 ww .75

1N753A 6.2v .25 22 -pin pcb .45 ww 1.25

1N758A 10v .25 24 -pin pcb .35 ww 1.10

1N759A 12v .25 28 -pin pcb .35 ww 1.45

1N4733 5.1v .25 40 -pin pcb .50 ww 1.25

1N 5243 13v .25 Molex pins .01 To -3 Sockets .45
1N52448
1N5245B

14v
15v

.25

.25
2 Amp Bridge 100 -pry 1.20

25 Amp Bridge 200 -pry 1.95

C MOS
4000 .15
4001 .15
4002 .20
4004 3.95
4006 .95
4007 .35
4008 .95
4009 .45
4010 .45
4011 .20
4012 .20
4013 .40
4014 .95
4015 .90
4016 .35
4017 1.10
4018 1.10
4019 .50
4020 .85
4021 1.00
4022 .85
4023 .25
4024 .75
4025 .30
4026 1.95
4027 .50
4028 .95
4030 .35
4033 1.50
4034 2.45
4035 1.25
4040 1.35
4041 .69
4042 .95
4043 .95
4044 .95
4046 1.75
4049 .45
4050 .45
4066 .95
4069 .40
4071 .35
40d1 .70
4082 .45

MC 14409 14.50
MC 14419 4.85

TRANSISTORS, LEDS, etc.
2N2222A
2N2907A
2N3906

NPN (2N2222 Plastic .10)
PNP
PNP (Plastic)

2N3904 NPN (Plastic)
2N3054 NPN
2N3055 NPN 15A 60v
T1P125 PNP Darlington
LED Green, Red, Clear, Yellow
D.L.747 7 seg 5/8" High corn -anode
XAN72 7 seg corn -anode (Red)
MAN71 7 seg corn -anode (Red)
MAN3610 7 seg com-anode (Orange)
MAN82A 7 seg corn -anode (Yellow)
MAN74A 7 seg corn -cathode (Red)
FND359 7 seg corn -cathode (Red)

.15

.15

.10

.10

.35

.50

.35

.15
1.95
1.25
1.25
1.25
1.25
1.50
1.25

- T T L

7400 .15 7473 .25 74176 1.25

7401 .15 7474 .30 74180 .75

7402 .20 7475 .35 74181 2.25

7403 .20 7476 .40 74182 .95

7404 .15 7480 .55 74190 1.75

7405 .25 7481 .75 74191 1.05

7406 .35 7483 .95 74192 .75

7407 .55 7485 .75 74193 .85

7408 .25 7486 .25 74194 1.25

7409 .15 7489 1.35 74195 .95

7410 .10 7490 .55 74196 1.25

7411 .25 7491 .95 74197 1.25

7412 .30 7492 .95 74198 2.35

7413 .35 7493 .35 74221 1.00

7414 1.10 7494 .75 74367 .85

7416 .25 7495 .60

7417 .40 7496 .80 75108A .35

7420 .15 74100 1.15 75110 .35

7426 .30 74107 .35 75491 .50

7427 .45 74121 .35 75492 .50

7430 .15 74122 .55

7432 .30 74123 .55 74H00 .15

7437 .30 74125 .45 74H01 .25

7438 .35 74126 .35 74 H04 .20

7440 .25 74132 1.35 74H05 .20

7441 1.15 74141 .90 74H08 .35

7442 .45 74150 .85 74H10 .35

7443 .65 74151 .65 74H11 .35

7444 .45 74153 .75 74H15 .45

7445 .65 74154 .95 74H20 .30

7446 .95 74156 .95 74H21 .25

7447 .95 74157 .65 74H22 .40

7448 .65 74161 .85 74H30 .20

7450 .25 74163 .85 74H40 .25

7451 .25 74164 .60 74H50 .25

7453 .20 74165 1.50 74H51 .25

7454 .25 74166 1.35 74H52 .15

7460 .40 74175 .80 74 H53J .25

7470 .45 74H55 .20

7472 .40

9000 SERIES
9301 .85 95H031.10
9309 .35 9601 .45
9322 .75 9602 .45

MICRO'S, RAMS,
CPU'S, ETC.

74S188 3.00
1702A 4.50
MM5314 3.00
MM5316 3.50
2102-1 1.45
2102L-1 1.75
TR1602B 4.50
TMS 4044-45N L 14.50
8080AD 12.00
8T13 1.50
8T23 1.50
8T24 2.00
8T97 1.00
21078-4, A 4.00
2708 11.50

MCT2 .95
8038 3.95
LM201 .75
LM301 .45
LM308 (Minn .95
LM309H .65
LM309K (340K-5155
LM310 1.15
LM311D (MInI) .75
LM318 (mini) .95
LM 320K 51790511.65
LM320K 12 1.65

-
74H72 .45
74H101 .75
74H103 .75
74H106 .95

74 LOO .25
74 LO2 .25
74 LO3 .30
74 LO4 .30
74L10 .30
74 L20 .35
74 L30 .45
74 L47 1.95
74 L51 .45
74 L55 .65
74L72 .45
74L73 .40
74 L74 .45
74L75 .55
74 L93 .55
74L123 .85

74S00 .35
74S02 .35
74S03 .30
74504 .30
74S05 .35
74S08 .35
74S10 .35
74511 .35
74S20 .35
74540 .20
74S50 .20
74S51 25
74S64 .20
74S74 .35
745112 .60
745114 .65

74S133
74S140
745151
74S153
745157

.40

.55

.30

.35

.75
74S158 .30
74S194 1.05
74S257 (8123) 1.05

74 LSOO
74 LSO1
74 LSO2
74 LSO4
74 LSO5
74 LSO8
74 LSO9
74 LS10
74 LS11
74 LS20
74 LS21
74 LS22
74 LS32
74 LS37
74 LS40
74 LS42
74 LS51
74 LS74
74 LS86
74 LS90
74 LS93
74 LS107
74LS123
74 LS151
74 LS153
74 LS157
74LS164
74 LS367
74 LS368
74C04
74C151

.25

.35

.35

.30

.45

.25

.35

.35
.35
.25
.25
.25
.40
.35
.45

1.10
.50
.65
.65
.95
.95
.85

1.00
.95

1.20
.85

1.90
.75
.75
.25

2.25

LINEARS, REGULATORS, etc.
LM320T5 1.65 LM340K15 1.25

LM320T12 1.65 LM340K 18 1.25
LM320T15 1.65 LM340K24 .95

LM324N .95 78L05 .75

LM339 .95 78L12 .75

7805 (340T5) .95 78L15 .75

LM340T12 1.00 78M05 .75

LM340T15 1.00 LM373 2.95

LM340T18 1.00 LM380 (8-14 PIN) .95

LM340T24 .95 LM709 (8,14 PI N).25

LM340K 12 1.65 LM711 .45

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd., San Diego, CA 92111 U.S.A.

No Minimum
All prices in U.S. dollars. Please add postage to cover method of
shipping. Orders over $100 (U.S.) will be shipped air no charge.

Payment should be submitted with order in U.S. dollars.
All IC's Prime/Guaranteed. All orders shipped same day received.

LM723 .50
LM725N 2.50
LM739 1.50
LM741 (8-141.25
LM747 1.10
LM1307
LM1458
LM3900
LM75451
NE555
NE556
NE565
NE566
NE567.

1.25
.95
.50
.65
.50
.95
.95

1.75
1.35

SPECIAL
DISCOUNTS

Total Order Deduct
$35 - $99 5%

$100 - $300 10%
$301 - $1000 15%

$1000 - Up 20%

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.

IC3a

5V

5V

33k

The eight by two matrix of keys are
scanned sequentially by the 74151
data selector, IC3 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 IC3
is then pulled low and the Y output
changes to logic 0. This triggers
monostable IC4a which disables the

+ 33k

TAA/1---743,5,
B

IC3b

IC5
NOTE
IC1 IS 7400
IC2 IS 7493
IC3 IS 74123
IC4 IS 74151
IC5 IS 7400

0
STROBE

-rATs

clock input to the counter, enables the
data outputs via IC5 and triggers IC4b
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.

ETI is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH -TIPS, Electronics Today International, 25-27 Oxford St., London W1R 1 RF.
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"STOP PRESS" NEW LOW PRICES
TI1 ILLg la electronics

56 Fortis Green Road
Muswell Hill London N10 3HN
Telephone 01-883 3705

TRANSFORMERS
6-0-6V
9-0-9V

12-0-12V
0-9-17V
0-9-17V
0-9-17V

20-0-20V +
24-0-.24V

0-19-25-33-40-50V+
0-19-25-33-40-50V+

100mA
75mA

100mA
1A

4A
1,4

500mA
(A
1A
2A

0-12-15-20-24-30V+ IA
0-12-15-20-24 ' + 2A

Please add an extra 50p to items marked +

HEATSINKS

1.00'
1 00
1 15'
2.15'
3-25'
4.35'
3.25
2.15'
3.25
3 85'
5.45"
3.25.
4.35

TO 92 7p TO 5 (5F)
TV 2 25p TO 18 (18F)
TV 3 219' U1 (TBA800)
TV 4 26p U2 (TBA810AS)
TV 5 24p U3 (T D A2020)
TV 16
CH 106

33P AY 14
31p' 1.18 E-17

3-15 E-18 1 49: (For 1xTDA2020)
(For IsTDA20213) 3,15 E-19

Translator Cove
(For 2xTDA2020)Coven

TO56 and TO3 12p

PLUGS AND SOCKETS

op.
11 p
14p
21p
52p'
51p
94p

134114 15p
134115 2Sp
134145 209
BA148 20p
BA155 15p
BA156 ISp
BAX18 129
B91051350
BY103

DIODES
BY105
BY126
BY127
8Y133
BY182
BY250
0A47
OA79
CIA90

2560 0A91
12p 0A200
120 0A202
259 N914

1.65 N4003
30p N4007
12p N4148
129 N5401
Sep N5407

lip
lip
10p
Sp
7p
Sp
Sp

15p
2Sp

BRIDGES
IA 50V 2Sp 1A 400V3Op
lA 100V 25p 1 A 600V 35p
IA 200V 25p 1A 100V 40p

2A 50V 40p
2A 100V 45p
2A 200V 50p

LIGHT EMITTING DIODES
1.121' (Inc. clip) 1+ 10+ 100+
TIL209 Red 15p 1313. 11P'
TIL212 Yellow(H.B.) 27p 22p 17p
TIL216 Red (KB.) 27p 22p 17p
TIL232 Green(H.B.) 27P 22P" I717'

0.2" (Inc. Clip)
TIL220 Red 15p 13p 11p
TI2224 Yellow(H.B.) 30P HP. 55p
TIL228 Red (H.B.) 30p 26p 20p
TIL234 Green (H.B.) 36p Hp. 29p
(H.B.)-High Brightness.

ZENERS
I.C. SOCKETS

8 pin 10p 16 pin 14p 28 pin Sip'
BZY88 400mw 2.7v -33v tip 14 pin 129 24 pin 26p 40 pin 44p.
1ZS 1w 3.6v -1013v 24p I.C. pins 100 549' 1,000 L1.711.

T.T.L
Just a selection. Send for full Ilst

7400 16p. 7430 16p 7474 27p 74121 27p
7401 Illp 7441 511p 7475 44p 74123 499.
7402 1108* 7442 52p. 7476 30p* 74141 650
7403 10P' 7445 70p 7485 7013 74145 0Sp'

1.68 7404 17p 7447 590 7486 27p 74151 41p
7408 10p 7448 115p 7489 2 32' 74154 ItSp
7410 lip' 7451 1Sp 7490 311p* 74174 72p
7413 27p* 7470 27p 7492 41p 74192 sip'
7420 lip' 7472 22p 7493 41p 74193 NV
7427 2iP. 7473 27p 74107 27p 74196 79p

C.Mos
DIN Connectors

Pins Plugs
2 14p
3 14p
4 14p
5 (180) 149
5 (240) 14p
6 14p
7 1Ip

Line
Sockets Couplers
10p lip
10p lip
10p 160
10p lip
10p lip
10p lip
lOp lap

4000 116p 1 00. 4024 74p* 4051 86p
4001 1IP 97p 4025 111p 4052 Up.
4002 ltp 539 4026 176. 4060 I-16
4006 1 H 4017 Ill7p. 4027 5111p 4068 22p
4007 19p 4018 117p 4028 117p. 4070 22p
4006 62p 4019 Sip 4029 1 18' 4071 229
4010 02p 4020 1 Ot 4040 1 INV 4081 22p
4011 18p 4021 97p 4042 113p 4082 22p
4012 21p 4022 Up' 4049 Up. 4510 1.24
4013 4023 lip 4050 SSD' 4511 1  54'

JACK CONNECTORS
Plugs

Type Plastic Chrome Sockets
2.5mm 15p 25p 12p
3 5mm 15p 2Sp ISp
Mono - 30p 200
Stereo - 37p 2Sp

PHONO Connectors
Plugs Sockets
Plastic Moulded 10p 1 way Ilp 3 way 12p
Chrome Screened ISp 2 way 12p 4 way 14p
CO -AXIAL Connectors

Surface
Plug Socket Coupler
tip lip 43p

SWITCHES
D.P.D.T. toggle
S.P.S.T. toggle
D.P.D.T. Slide
0.P.O.T. Slide Miniature
Push to Make Miniature

RESISTORS

-30Plip'
15p

TYP Range
watt 5% Carbon film E12 Series 10R -1M 2p each

ir watt 5% Carbon film E24 Series 3.3R -10M Sp ea.
I watt 5% Carbon film E12 Series 10R -1M Sp each

POTENTIOMETERS
56 250K Lin and Log less Switch  27p
10K 500K Lin and Log Dual less Switch  75p
25K 1M Lin and Log with Switch 60p
SOK 2M 106, 100K, 500K, 1M Dual log with Switch
100K J 7Sp

10K Log + 10K Antilde less Switch -7Sp

PRESETS
100R 5K 2506 -1 watt
250R 10K 5006 Horizontal
50OR 251E 1M and
1K 50K 2 SM Vertical
2 5K 100K 5M 7p eac h

SUPERSAVER

TIMER
5 5 5

4 for £1.00
28p each

OUR NEW A4 1 C BOOKLET
Supplied FREE w in orders 01 any
I.C.'s worth £4 00 or more. Contains
Cycuits, pin connections £ Data.
(35p inc. P&P if sold a,one).

LINEAR INTEGRATED CIRCUITS
uA703 (T01119) E1110
uA709 (8 pin OIL) 419
uA709 (14 pin DIL) 4lp

.uA709 (T099) 5(lp
4710 (8 pin DIL) Sip

uA710 (14 pin OIL) 55p
uA710 (7099) Kip
uA711 (14 pin OIL) 90P
uA711 (T099) Np
uA741 (8 pin OIL) 25P
uA741 (14 pin OIL) 42p
94741 (T099) ilOrs
uA747 (14 pin DIL) 90p
0A148 (8 pin DIL) 42P
uP,748(14 pin OIL) SOP
uA7413 (T099) 65P
uA753 (8 pin DIL) E1 95
AY -1-0212 £11 50
AY -1-5051 E1.115
AY -5-1224A £3 39'
AV -5-3507 ES W
AY -5-4007 El
CA3045 El SO
CA3046 SCip
CA3053 85p

£2 00
lip

£1 SO
CA3082 Et SO
CA3089/TDA1200 Et 30
CA30900 E4.25
CA3123E/LM1820 SO

Et 75
CA3130S Hp"
CA3140S lip
CA3160S £1 SO
CA3600E Et 75
LM301AN (8 pin) 41Ip
LM301 AT (T099) 541,
LM308N (8 pin) 1141p

LM30ri " £1 40
I.M339N EI 00

LM370N
LM371
LM372N
LM373N
LM337N
LM380N-8

cLM380N
LM381 N
LM382 N
LM3900N
LM3905N

E2-75
Et 75
El 7S
E2 99
1E1 IS
Et 00

Hp
Et 75
E1 35

6SP
El Si'

LM3909N 711p
MC1303/LM1303N E1.10
MC1310P El 'SO
MC1312P L2 IS
MC1314P E3 SO
MC1315P Ell 10
MC1327P/TDA1327

El Si
MC1330P Et 115
MC1350P El 011
MC1351P £1 00
MC1352P/

TDA1352 E1 21
MC1357P/

LM2111N El 70
MC1375P £1 SO
MC1456CG E2 Si
MC1495L E4 90
M C3302 P £1 115
MFC6030A EI 00
NE540L £2 25
NE546 E2 15
NE555 35p
NE558 94)p
NE560 £4 40.
NE561 £4.40.
NE562 LI.4r
NE565 40
1116566 E1 115.
NE567 £1 85'
SL414A £1 90

SL.415A
SL440A
SN75491N
SN75492N
SN76001N
SN76003N
SN76013N
SN76023N
SN76033N
SN76544N
SN76532N
SN76552N
SN76666N
SN76660N
TAA263
TAA320A
TAA350A
TAA570
TBA120S
TBA231
TBA520C)
TBA530Q
TBA540Q
7845500
TBA651
TBA7500
TBA800
113A81,5

64 _

TBA9900
TCA730
TCA740
TCA940
TDA2020
ZN414
ZN4176
ZN423T
ZN424E
ZN425E
ZN10346
ZN1040E
ZNA116E

REGULATORS TRANSISTORS
/23 Variable 45p
,o105vvC 5V MP.
78L12AWC 12V S5p
78L15AWC 15V 4517'
7805KC 5V 2 17.
7812KC 12V 217
7815KC 15V 2 17'
7805UC 5V 125"
7812UC 12V 1 25.
7815UC 15V 1.25'
7818UC 18V 1.25'
7824UC 24V 1 25.
LOO5T1 5V 1 SO.

L03671 12V 1 SO.
L037T1 15V 1 50
L129 5V S5p
L130 12V 115p
LI31 15V 85P
'134625A 5V 1 25.
BA62513 12V 1 25'

TBA625C 15V 1 25
LM309K 5V 1 50

Negativ
7905UC 5V 1 7.5
7912UC 10V 1.25
7915UC 15V 1 25'
7918UC 18V I Si.
7924UC 24V I 2S

AC126 20p BC558
AC127 20p BC559
AC128 21Ip BC547
AC178 20p. 8C548
AC187K 35p BC549
AC188K 35p BCY70
AD161 45p BCY71
AD162 45p BCY72
BC107 Illp BD131
BC108 10  BD132
BC109 111p. 80135
BC147 Op 80138
BC148 fp BD139
BC149 10p B0140
BC157 lip 60239C
BC158 11p BF180
80159 11p
8iTh69C 12p 8E184
BC177 ttp BF185
8C178 18p BF194
BC179 BF195
BC182L 1Ip 8E196
BC183L tip 8E197
BC184L 11p BF200
BC212L 11p BF244B 3Sp
BC213L 11p BEY50 2111p°

119 BET51 20P ZTX500
3Sp BRY39 50p ZTX501
3Sp MJ29551.21. ZTX502

BC477 25p MJ30551.211 ZTX503
BC478 26p MJE340 50p ZTX504
BC479 25p MPF102 Op ZTX531
BC557 15p MPF103 4413 ZTX550

Et  47
E.2 38.

EI -15.
E1.40
E2 45
Et Si
41 60
E2 4S
£1 -Si
Et Si

65p
Et 04

65p
E2 SO

75p
£2 70
E2 Si
£1 00
£1'011
E2 00
£2 00
£2 00
Et 04)
E2 25
E2 11111

41.00
Et 10
El 00
E.2
E4 60
E4 66
E1 75
£3.50
E1111
1E1 110

LI£1or
.35

£3 78.
£2 Or
ES 43'
VI 75'

15p MPF104 40p 2N1302 45p
15p, MPF105 449 2N1304 4
1Sp MPSA05 25P
15p MPSA06 2Sp
15p MPSA55 311p

Ilp MPSA56 30p
lip' MPSUO5 50p
18p MPSUO6 55p
Sllp MPSU55 550
50p MPSU56 611p
417p TIP31A S5p
40p, TIP32A
409' TIP41 A Hp.
40p TIP42A 75p

35p', TIS43 Sep
35p TIS91 Hp
35p1ZTX107 12p
2Sp'; ZTX108 12p
2.5p ZTX109 12p 2N3705
12p1ZTX300 15p 2N3706
12p ZTX301 15p
12p ZTX302 17p
12p ZTX303 20p
3Sp ZTX311 15p

ZTX312
ZTX341

2N1305 30p
2:81306 45p
281308 sop*
201309 459'
2N1711 25P
281893 35p
2912646 50p
282925 10p
2N2926G 10p
2N3053 22p
2N3054 55p
2913055 60p
283442 1 50
283702 11 p
2N3703 llp
283704 11p

Ilp
11p

2N3708 12p
2N3709 12p
283710 12p
2N3711 12p

17p 2N3772 I Si'
20P 283819 25p
15p 2N3904 20p
17p 283906 20p
17p 285447 ISp
20p 285449 19p
2Sp 285777 Hp
2Sp 3NI41 1 00
17P 40673 75p

POLYESTER CAPACITORS
Mallard cos. Series 2SIlvw
0 010.1 op 0 068pf Op 0.47µ1 lap
0 015p1 Sp 0 1041 Op 0.68µ1 lip
0 0220.f Sp 0.15pf 60 1 -Opt 229
0 033µ1 Sp 0'220 ip 1.541 MP
O.047µ1 Sp 0' 3341 ip 2.217f 44p

Mallard cm Series 444vw
0,0141 10p 15p 0.4741 370
0015µ1 10p lip
O.022µ1 10p 0 1541 IIP
0 0330,1 12p 0 22pf 25p
0 047µ1 15p 033µf 3Op

CERAMIC CAPACITORS
Mullard 832 Series Mallard 634 Series
1 -Opt lOpl 56pf 390p1 150001
2.2pf 12p1 68pf 470pf 1800pf
2 7pf 15pf 82pf 560pf 2200pf
3 3131 1801 100pf 680pf 27009$
3 9pf 22p1 12001 820pf 3300pf
4 7pf 2751 150pf 1000pf 3000131

66101 33131 180pf 1200pf 4700pf
6 0pf 3081 220p1
8 2pf 47p1 27001

33001
fp each

Mallard 629 Series
0 Oluf 0'0220

POLYSTYRENE CAPACITORS
10pf 10091 1000pf 10,000pf (0.01U0
1251 120pf 120001
1501 15001 1500pf
22pf 22001 22000
33P1 330pf 33000
47pf 47051 470051 6p each
56pf 560pf 560091
dpi 6805$ 6800pt
ir291 8200 820091

SILVER MICA CAPACITORS
2.20 1015 68pf 10p 500pf 15;
3 3of 10p 7591 10p 560pf 1SC

501 10p 82pf 10p 680pf 15c
lOpt 10p 100pf 1017 820p1 15c
18pf 101, 120pf 10p 10000 20C
205$ 10p 150pf 10p 150001 2011

2251 10p 18001 10p 1800p1 20F
2501 tip 200pf 10p 22001,1 20C
2751 10p 220pf 10p 27005$ 34F-
30pf 10p 25001 10p 360051 34c
33pf 10p 27001 15p 470001 30g
3901 lap 300pf 15p 5000111 3°P
47pf lap 330p1 159 68009f 4411

50pf 10p 390pf 15p 820001 40p
56pf 10p 470pf 15p 0 01pf Hp

MYLAR CAPACITORS
"100001 gir-. 0.04µ1 OP

2000pf Sp 0-047µ1 85
220091 Sp 0.054I 86
4700pf Sp 0.068pf fp
5000pf so 0 Ulf Illp
0 0101 Sp 129
0 02uf 7p 12p
0 022,1

-003 I

7p
a

TANTALUM BEAD CAPACITORS
0.1µf 35v ISp 100.1 25v 20p
O.22µ1 35v 15p 10pf 35v 22p
047pf 35v ISp 22p1 16v 22p
1 Opt 35v 15p 47011 160 25p
2 2µf 35v lip 100t.1 30 22p
4.7µ1 35v ISp 209

10741 - 18v 17P
340

CAR ALARM
Car Alarm and Immobiliser Unit. Easy to flt. Excel-
lent Anti -Theft Device.

. Send for Free Leaflet. Price E17 27.

VAT INCLUSIVE PIIICES'

ELECTROLYTIC CAPACITORS
V6.3 10 16 25 40 63

1 5

2 2

70
7p
7p

3.3 - - - 7p

4 7 7p - ip - 7p

68 - - 7p 7p

10 - 7p - 7p

15 - - 7p Sp

22 7p 7p 1p 7p 7p Sp

33 7p - 7p -
47 7p 7p - 7p 7p ISp

68 7p 7p tp - -
100 - 7p Sp 12p 2Sp

150 - 7p Sp I2p 25p

220 Sp ip I2p 15p 25p

330 - i1, Op 30p

470 - 159 - 25p 30p .15p

680 - 15p 20p 25p 39p -
1000 15p 15p 30p 25p Hp 650

1500 - 25p -
2200 - 300 3Sp 459 70P 100

4700 3Sp - 55p Sap 959

Postage and Packing 25p
Items followed by a  mclude VAT (a. 8,, all others include 121/2°A, Always pleased to see personal callers

Trade and Export Customers most welcome. Overseas Customers deduct 2/27 from hems marked wdh a.,
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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-
tro!ytics, 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.

R2
3k3

RCl 1

1u5 T 10

R5
10M

R4
8k2

Readers' Circuits

NOTE:
01 IS 2N3819
02 IS BCY71

ov
0

Since R1 can be a high value res-
istor the value of the capacitor is only
1u5 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

0
+20V

C2
1u5

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 -

R1

C1

01

NEW
CAPACITOR

PC) PC)
Ll 00 L2 C'

C) PC)

C2

R2

TI

1.
C3 C4

3

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.

R5

02

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 THL

TREASURE
TRACER

MK III
METAL
LOCATOR

AS SEEN
ON BBC -1
& BBC -2

TV

 Genuine 5 silicon transistor circuit.
does not need a transistor radio to
operate.

0j Incorporatesunique 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 sates service.
 Weighs only nandle knocks

down to 17" for transport.
Send stamped, self-addressed

envelope for literature.

Complete kit
with pre -built
search coil

guilt, tested
and
Guaranteed

£15.95
Plus £1.20 P&P
Plus £1.37 VAT (8%)

£20.95
Plus £1.20 P&P
Plus E1.77 VAT (8%)

MINIKITS ELECTRONICS,
6d Cleveland Road, South Woodford,

LONDON En 2AN
(Mail order only)

IN4148 Diodes by ITT/Texas. 100 far
£1 ..r. These are full spec. devices.
t.J...r..7.44: -d- a - imal 1 ,,,iti,
1-10 A:   -i- . -:.,7"-eY
£12.50.
MM2102 AN -4L. 1024 x 1 Bit. 450 nano
sec. Static Ram. £1.60 each. 4/£6.00.
8/£11.60.
2112 256 x 4 Bit Static Ram 450 nanosec £2.95
each. 4 £11.60. 8/E22.60.

AY5-1013 UAR /T £6.00.
END 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

T. POWELL
Acrclayccess /Baard

306 ST PAUL'S ROAD
HIGHBURY CORNER, LONDON N.1 -

Tel: 01-226 1489

I -N-T-E-R- L- 0 -C-K- I -N -G
I PLASTIC STORAGE DRAWERS

DISCOUNT

PRICES

Newest. newest
systems ever
devised for stonng small S SIZES

All INTERIM=
parts and components
resistors. capacitors. diodes transistors etc Rigid plastic uints
.nrerlock together in vertical and horizontal combinations
rensparent plastic drawers have label slots I D and 2D have space

dividers Build up to any size cabinet for wall, bench or table top

AS SUPPLIED TO POST OFFICE

MOUSERS RIO GOVERNMENT DEPTS

SINGLE UNITS (ID)
1%n it twin x 21/4in) E2.90 DOZEN
DOUBLE UNITS (2D)
S.n x 21/41n) E4.90 DOZEN

TREBLE (3D)
E4.90 for 8
DOUBLE TREBLE 2 drawers. in one outer case
(502)
£7.25 for 8
EXTRA LARGE SIZE (SDI)
E6.25 for 8

PLUS QUANTITY DISCOUNTS
Orders over E20. less 5%
Orders over E60 less Ph%
PACKING / POSTAGE/CARRIAGE Add E1.00 to all orders under
'.10 Orders El 0 and over. please add 10% carriage

QUOTATIONS FOR LARGER QUANTITIES
Pismo saki V.A.T. to total remittance

All prices correct at time of going to press

4 MAY
1IN3-ALIMN PE

KI

NEON INDICATOR
LISP

a I)

1
ti

OR ?RR& fr1MOUNT IT

PATENT
CABLE
LOCK

e d ."

EASIII

ACCESSIBLE

FUSE

Mode n. slirnAine power panel. countless uses in home office
actor showrooms Perfectly sale unbeatable Can b. mounted

ort wall or trolled o,yyrlsont in room. Nest rubber b.. Smart
PVC outer cover. Nock E2.90, Whit. E3.25, P&P 60p each
State able length required 20r, per yard

FLAIRLINE SUPPLIES (Dept. ET1 7)
124 Cricklewood Broadway, London N .W.2

Telephone 01-450 4844

INTRODUCING OUR
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
LCD
hours, minutes,
seconds, day, date,
month, chrono time
1 / 100th sec, 2 event
timing, 1st and 2nd
place times, non inter-
rupt between chronci
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
bracelet.

ONLY £47.95*
SOLAR POWERED
ALARM LCD
six digit hours,
minutes, seconds. or
date, month,date,day,
alarm programmable
for any minute in 24
hours with on/off in-
dication, backlight,
standby batteries fcr
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 RG2I 1 RE. Tel. (0256) 56417
Telex 858747

Trade & Export Enquiries Welcome

84 ELECTRONICS TODAY INTERNATIONAL - JULY 1 9 7 8



There is still time

ONLY g 9.95
FOR THIS MARK 2 VERSION OF

ETIgs BRILLIANT CAR IGNITION UNIT

UNTIL
JUNE
30th

APPROVED FOR
USE WITH NORMAL
IGNITION SYSTEM

REVERT TO NORMAL
SWITCH
CAN BE MOUNTED ON DASHBOARD

NO MORE BURNT CONTACT
POINTS
REV LIMITER
NEON LIGHT INDICATOR
NEG EARTH

StirlIound

Now's the time to fit yours!

INC_V AT
AND
POST FREE

Easy to build complete kit inc. drilled and titled P.C.B
aluminium case, etc. and simple instructions.

KITComplete
kit as recommended by

E9.95E.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 1E1 5)

The BETTER catalogue
Modules - power amps 3 to 100 watts R.M.S., power supplies
control units, etc. - disco/P.A. - bargain disco assemblies -
plenty to choose from with technical gen, diagrams and good
instructions. Send only 20p for postage and handling for your copy by
return. You can't be without it!

PRICES INC. VAT & POST FREE IN U.K.
r YOUR MONEY -SAVING COUPON

Since we first presented E.T.I's original E.T.I. (Electronic
Transistor Ignition) Unit five years ago, we have sold well
over 15,000 to the delight of motorists everywhere. Now,
with E.T.I. 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.)

To order send cheque or money order crossed and made payable to
Stirling Sound. (Cash must be sent by regd post only). Prices I

-subject to alteration without notice.
TO ORDER BY ACCESS OR BARCLAYCARD JUST LET US I

KNOW YOUR NUMBER

All communications to Dept En]
37 Vanguard Way, Shoeburynoss, Essex 1037081 5543 Shop 222/224 West Road, Westcliff-on-Sea

Please send . ETI 's Mk 2 and Catalogue

For which I enclose E + 20p

Name

Address

L BLOCK LETTERS PLEASE ET/7.11

DAM
Quality Range of Products

from The Doram Catalogue include:
Single Semiconductors
Wide range of single
diodes, zener diodes,
rectifiers and general
purpose transistors.

Integrated Circuits
Quality linearland digital
IC's, regulators etc.

Mains Transformers
Comprehensive top quality
selection of low voltage
transformers.

Switches
A switch for most
applications.

To avoid disappointment
send now for the current
Doram catalogue (edition 4) enclose 20p to cover post and packing

Name

Address

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 large quantities
from a metre upwards.

ETI

DOMM Doram Electronics Ltd PO Box TR8
Wellington Road Estate
Wellington Bridge Leeds LS12 2UF

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 8080A 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.

STRATHAN D
44 ST. ANDREW'S SQ.

GLASGOW G1 5PL
041-552 6731-2

CALLERS WELCOME
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B. BAMBER ELECTRONICS CASH WITH ORDER. (MINIMUM ORDER £2.00)

PLEASE ADD VAT AS SHOWN
DEPT, ETI, 5 STATION ROAD. LITTLEPORT, CAMBS. CB6 1QE POST PAID (UK ONLY), SAE WITH ENQUIRIES

Tel. ELY (0353) 860185 (Tues. to Sat.) CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW - ADD 8% VAT
MAINS TRANSFORMERS, TYPE 15/300 240V
input, 15V at 300mA output, El 50 each.
MAINS TRANSFORMERS, TYPE 45/100, 240.
220. 110. 20, OV input. 45V at 100mA output, El 50
each
MECHANICAL COUNTERS. 4 digit Remittable. 60p
each
REVOLUTION COUNTERS, 000-999. 1 rev of
spindle- 10, 41nm spindle, 2 hole fixing. alloy body
good quality. 40p each.
SLOW-MOTION MOTORS, 120V 501-1: 1RPM. Sue
approx 2 do . 11/2 deep, with 1/4 spindle. 60p each,
or 2 for El 00
11/2V DC MOTORS (Ideal for model makers. quite
powerful). 50p each
SOWS VALVES (BRAND NEW), 85p each, or 2 for
Cl 50
SUBMINIATURE ROTARY SWITCHES, 4 x 5.wey
make contacts Size approx 14 dia.. 1. deep, 3/16
spindle. 50p each
30pf BEEHIVE TRIMMERS. Brand new, 4 for 50p.
MM. 5pf AIR SPACE TRIMMERS, sperm. to
square. 3 for 50p
Min. Spf COMPRESSION TRIMMERS, V.
5/16 4 for 50p
SMITHS CLOCK MOTORS. 200-250V 50Hz 2
wens. 1 rev every 2 mins 3 hole fixing, 'A spindle.
E1.00 each

FULL RANGE OF BERNARDS /SABIN! ELECTRONICS
BOOK IN STOCK S A E FOR LIST

A NEW RANGE OF QUALITY BOXES
& INSTRUMENT CASES

Aluminium Boxes wish Lids

AB1O
AB13
AB14
A815
A816
AB17
AB25

WB1
W82
WB3
WB4
WB5
W86
W87
WB853

51/4 x4x 1'1
6x4x2
7x5x21/2

10.733
10x41/4x3
61,4:3

Vinyl Cowed Inetrumient Cases
Blue Tope with Plain Lower SOC1104111

Very smart finish

5.21/2.2.k
6.41/..11/4
885.2
9.514.21/2
11.61/4.3

1286.51/2
8.51/2.31/2

E 17(TO
Cl .25
Cl 50
Cl 75
El 50
Cl .25

itT
E1.80
E2.00
E2.25
E2.50
E.2.85
E2.25

ALL BELOW - ADD 8% VAT
LARGE ELECTROLYTIC PACKS. Contain range of

large electrolytic capacitors, low and high voltage
types. over 40 pieces. E3.00 per pack (+ 121/2%
VAT)

MIXED COMPONENT PACKS. Containing resistors.
capacitors. switches, pots, etc All new. and hundreds
of oems. E2.00 per pack, while stocks last

A NEW RANGE OF SPEAKERS & CABINETS.
B RAND NEW A BOXED. AT BARGAIN PRICES.

TELEFUNKEN HIGH QUALITY SPEAKERS. 3 ohm.
8 watt RMS. 984 die. Full range type E6.00 each (or
2 for Et 1.00) + 121/2% VAT.

TYPE L2 TRIANGULAR CORNER CABINETS.
Smart woodgrain Formica type finish with nylon
grille Overall height 23 X 12 wide Contain three
15 ohm 61/2 x 4 full range speakers in parallel +
100V line transformer (easily disconnected for 5 ohm
operation) E7.50 each (or 2 for El 4 00) + 121/2%
VAT.

TYPE M704 CEILING SPEAKERS. White plastic
fascia 10 square, for recess mounting into ceiling.
with 8 dia 15 ohm full range speaker. E4.00 each
+ 12'/a% VAT.

TYPE L4 PO SPEAKER CABINET. Smart
woodgrain Formica type finish with nylon grille, 15
high x 14 wide X 7 deep (tapering). containing
10 round. 15 ohm lull range speaker + 100V line
transformer, E7.00 each + 121/2% VAT.

TYPE HT4 HOTEL EEEEE ER CABINET, wood
veneered. 121/4 wide x 51/4 high X deep.
with aluminium grille + volume control and 4 way +
off switch panels on front. Very smart, contains 3 ohm
5 x 3 eliptical speaker + 100V line transkrner.
E5.00 each + 121/2% VAT.

TRANSISTORS
8FY51 Transistors. 4 for 60p.
BYX38 / 300 Stud Rectifiers. 300V at 2.5A. for 60p
BCY72 Transistors. 4 for 50p
BSX20 (VHF osc/mult.), 3 for 50p
BC107 (mete) can) 4 for 50p.
BC108 (metal can) 4 for 50p.
PBC108 (plastic BC108). 5 for 50p.
BF152 (UHF amp/mixed). 3 for 50p.
2N3819 Fet . 3 for 60p.
BC148 NPN SILICON. 4 for 50p.
BC158 PNP SILICON. 4 for 50p.
BAY31 Signal Diodes. 10 for 35p.
741CG RCA OP Amps 4 for E1.00.
SCRS 400V at 3A, stud type. 2 for Cl .00.
TIP2955 Silicon PNP power transistor, 60V at 15A. 90

Watts. Flat pack type. 2 for E1.50.
GERMANIUM DIODES, appro. 30 for 30p
I N4148 (19914) diodes 10 for 25p.

VALVES
00V03 / 20A lee equipment). E3.00
0CA:03/10 (ex equipment). 75p or 2 for E1.20
6BH6 (m. equipment). 2 for 50p.

ALL BELOW - ADD 8% VAT
All the above 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 E1.20

6BW6 brand new 85p each or 2 for EL 50.
NED LEDs (Min type). 5 for 70p
VIDICON SCAN COILS (Transistor type. but no data).

complete with vidicon base. E6.50 each. Brand new
AEI CS1OB / R MICROWAVE DIODES. up to X -Band.

max noise figure 8.5dB at 9 375GH:. 80p each.
PUSH-BUTTON TELEPHONES
A ten digit push-button intercom telephone with.

handset, finished in smen grey plastic. Ex -equipment,
Dirt good condition. Only E2.60 each.

DIE-CAST BOXES
SIZE approx.

4.3 x 2 3 1.2 (111 x 608 30mm) £1.10
4.8 x2.3 1.5 (121 x 60 x 38mm) £1.65
4.8 a 3.8 1 (121 x 95 x 25mm) E1.90
4.8 a 3.8 2 (121 x 95 x 51mm) £2.20
6.8 x4.8 2 (171 x 121 x 51mm) £2.75
4.8 x 3.8 3 (121 x 95 x 76mm) £3.00
68 048 4 (171.121.101mm) £4.20
8.6 x 5 8 2 (222 146 x 51mm) £3.75
10,5 x 613 .2 (273x 171 x51rnm1
SPIRALUX Tools for Electronics enthusiast SAE for

tat
4MHz XTAL PACKS (10 assorted puns between 4MHz

and 5MHz) Our selection only E1.00 pack.
SOLDER SUCKERS (Plunger Type).

Standard Model. £5.50
Skirted Model, E6.00
Spare Nozzles. 60p each.

MULTICORE SOLDER
'hag (1 115.) 60/40 20 SWG on plastic reel, E3 00

WELLER WP6OD Mains operated temperature control.
soldering iron El 5.00.

SPARE TIPS (for WP600) Two types available. TYPE
CC) 6N6013) Standard. TYPE AA7 (W600) Finer tip
EI.15 each

Slider Switches, 2 pole make and break (or can be used
es 1 pole change -over by linking the two centre pins).

DLAfBTIC IROJECT BOXES, with screws on lids (In
black ABS) with brass inserts

Type NB1 approx 3 x 2yr x 1'1 45p each
Type NB2 approx 31/4 x 21/4 x 11/2 55p.
Type NB3 appro. 41/2 x 314 x 11/2 65p each.
Slider Switches 2 pole make and break (or can be used

as I pole change -over by linking the two centre pins),
4 for 5017

OSMOR 1 OV REED RELAY COILS (twin 1 k ohm coils) to
fit Vs reeds (not supplied). 2 for 50p

HF CHOKES wound on 'A X 1 long ferrite.. 4 for
50p

VHF CHOKES wound on 6 -hole tubular ferrite.. 5 for
4. 

ALL BELOW -ADD 8% VAT
DUAL T018 HEATSINKS 1 X 1/2 X 1/4 with

crew -in clamps, 3 for 50p.
GLASS BEAD FEEDTHROUGH INSULATORS, solder -in

type. overall dia. 5nn, pack of approx. 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

changeover, 700ohm coil. 60p each. Bases to fit
(only supplied with relays), 10p each

11/2V DC MOTORS, small but powerful (ideal for
modeanakers). 50p each.

20V RELAYS, PCB mounting type. single pole change-
over. 35p each

BSR AUTOCHANGE RECORD PLAYER DECKS with cue
device. 33-45-78 rpm, for 7 . 10 . 12 records_
Fitted with SCI2M Stereo Ceramic cartridge and styli.
Brand new. £14.00 + 121/2% VAT.

GARRARD AUTOCHANGE RECORD PLAYER DECKS.
Model 6.300, with cue device. 33.45-78 rpm, for
7 , 10 . 12 records. Fitted with KS418 Stereo
Ceramic cartridge and styli. Brand new, E16.00 +
121/2% VAT

Please note, record decks sent by Roadline. allow 1*
days for deliver),

10 7MHz SSB XTAL FILTERS )2.4k Hz Bandwidth) Low
imp type. Carrier and unwanted sideband rejection
min -40dB (need 10 69835 & 10 70165 .tale for
USB/LSB, NOT SUPPLIED) Sae approx. 2 x 1 x
1 EIO 00 each.

LOW PASS FILTERS (low imp, type). 2-9MH:. small
metal encapsulation, size approx 1'1 x 14 x 14
75p each.

CELESTION 8 x 5 ELIPTICAL SPEAKERS. 20 ohm,
3 watts rated. El 50 each + 121/2% VAT

ALL BELOW - ADD 12 1/2 %
VAT

VARICAP TUNERS, Mullard type. ELC1043/ 05. Brand
new. E5.00.

TV Plugs (metal type), 4 for 50p.
ni Line connector. (back-to-back ski). 4 for 50p.
3 -pin Din Plugs, 4 for 50p
Din 3 -pin Line sockets, 15p each.
Din Speaker Slits 2 -pin, 4 for 30p.
Dubilrer Electrolytic.. 50e F 450V. 2 for 50p
Dubilier Electrolyncs. 1000 F 275V, 2 for 50p
Plessey Electrolytic., 4700 F 63V, 3 for 50p
TCC Electrolytic., 10000 F 30V. 3 for 60p
Dubilier Electrolytic. 50000 F 35V. 50p each
Dubilier Electrolytic.. 50000 F 50V. 60p each
ITT Electrolytic., 68000 F 25V, high grade screw

terminals, with mounting clips. 50p each
Resistor PKS appro. 300 pieces 1/2 to 2 watt types.

mixed values our selection. Cl 00 each
A RANGE OF CAPACITORS AVAILABLE AT

BARGAIN PRICES. SAE FOR LIST.

SINCLAIR PRODUCTS'
Microvision TV now in stock E200. PDM35 digital
multimeter £25.95, mains adaptor E3.24. deluxe
padded case E3.25, 30kV probe E1S.36, new
DM235 digital meter P.O.A., Cambridge pro-
grammable calculator £13.15. prog library
£4.65, mains adaptor £3.20.

S-DECS AND T-DECIS*
S-DeC C3.39, T DeC E4.44, DeCA £4.52,

-DeCB £S.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 £17.115. stunt motor
cycle chip AY -3-8760-1 plus economy kit
E17.95, 10 game paddle 2 chip AY -3.8600 plus
economy kit E14.70, AY -3.8500 chip plus
economy kit ES.96, modified shoot kit £4.911, rifle
kit £4.95, colour generator kit £7.60, joystick
controls £1.70, 4 43Mhz pal crystals 60p.

ASSEMBLED TV GAMES
Attractively cased. Tank battle game E39.95,
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 anachment E21.95, TV games
with mains adaptor £3.10.

MAINS TRANSFORMERS
6-0-6V 100ma 79p, 11/2a E2.35, 6 3V 11/2a
£1.89, 9-0-9V 75ma 71p. 1a £1.99, 2a E2.60.
12-0-12V 501na 79p, 100ma 90p, 1a E2.49,
13V 'ha Sip, 15-0-15V 1a E2.79, 30-030V le
£3.59.

JC12, JC2 C40 AMPLIFIERS
A range of integrated circuit audio amplifiers
supplied with free data and printed circuits. JC I 2
6 watts E1.60. JC20 10 watts E2.95. 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 £1.05. Extra pans and pcb for radio
£3.85, case El Send sac for free data

PRINTED CIRCUIT MATERIALS
PC etching kits Economy £1.70, standard £3.112,
50 sq ins pcb 40p. 1 lb FeC1 £1.05. etch resist
pens Economy 45p, dalo 735. small drill bit 20p,

'etching dish 'Sp, laminate 76p.

B ATTERY ELIMINATOR BARGAINS
TV ganws power unit stabilized 7 7V 100ma
E3.10, 3 -way naafis with switched output and
4 -way multi -jack 3 /41/2/ 6V 100ma E2.92.
6/ 71/2 / 9V 300rna £3.30, 100ms radio rnodols
same size as a PP9 battery with press stud
connectors, 9V £2.85. 6V E2.85, 41/2V £2.S5.
9V+9V E4.60, 6V+6V E4.50, 41/2V+ 41/2V
£4.50, mesons recorder mains unit 71/2V
100ma with 5 pin din plug E2.65, an convenors
12V dc input output 9V 300ma E1.50, output
71/2V 300rna E1.50.

BATTERY ELIMINATOR KITS
Send for free leaflet on range 100ma mdlotypea
with press and stud connectors 41/2V £1.S0. 6V
E1.80, 9V E1.110, 41/2+41/2V E2.50, 6+6V
£2.50. 9+9V E2.50. c SSSSS Wisp. 71/2V
100ma with din plug £1.80, hossy-duty 13 wry
typee4'h/6/7/81/2/11/13/14/17/21/25,
28/34/42V 1 Amp E4.55. 2 Amp E7.25.
tranaistor MeMllsod 6way twin for low hum
3/41/2/6/71/2/9/12/15/18V 100rneE3.20, 1
Amp E5.40, er convertor kit input 12V dc
output 6/7 / 9V IA stabilized E LEL

B ULK BUY 0
Minimum purchase E10 any mix aaW resistors
5% E12 1 ohm to 10M 0.8p, 741 8 dil 20p,
NE555 8 dil 32p, dab pens 59p, plastic equiv. of
BC108/BC109 3.5/4.45, 1N4148 1.9p,
BC107 7p, BC109 7p, BC212 Sp, 1N4002
4.2p. 250V polyester capacitors 015mf 1.Ip,
068 mf 1.4p, 0 mf 1.5p, 0 33mf 2.5p, 2ener

diodes 400mV E24 2V7 to 33V 6.5p.
B I-PAK AUDIO MODULES
Send s a e for data. S450 tuner £23.61. AL60
£4.56, PA100 016.71, SPM80 £4.47, 851780
£5.95. MK60 £35.74, Stereo 30 E20.12.

COMPONENTS
Rellatt0111 5% carbon Ell 10 to 10M, 1p,
1W 2p, polyester capacitors 250V E6 01 to
068rnf 3 Yap, 0 lmf 2p. 15mf 5p, 22mf 4p.
33. 47rnf Sp, poet/gasman* capacitors El 2 63V
15pf to 6800pf 21/2p, ceramic capacitors 50V
E 1 2 22pf to 1000pf 2Vap, E6 1500pf to
47000p1 2 Yap, mylar capacitors 100V 001
002, .005tnf 4p, 01, 02.70 41/2p, 04, 05m1
B AP, Mmlnalytics 50V, 47,1,2inf 5p, 25V
2mf 5p, 1 Ornf 4p, 16V 22mf 5p, 33,47,100mf
Sp, 220.330m1 9p, 47Ornf 11p, 1000mf 81/2p,
snows 400mW E24 2V7 to 33V 71 p. proms
pots sub -miniature 0 1W hone or vert 100 to
4M7 'Yap, potontionamors 1/4W 4K7 to 2M2
log or lin. single 25p. dual 7115.

SWAN LEY ELECTRONICS
DEPT. ETI, PO Box 88, 32 Golds& Rd., Swenley, Kent BR8 8T0.

Mail order only Please add 30p to the total cost of order for postage Prices include VAT Ove,r,
customers deduct 7% on items marked' and 11% on others. Official credit orders welcome

Our new 1978 catalogue lists a whole range of
metal cases to house all your projects. And we've
got circuit boards, accessories, module systeths,
and plastic boxes everything you need to give
your equipment the quality you demand. Send
25p to cover post and packing, and the catalogue's
yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. SO5 3ZR

Telephone Chandlers Ford (04215) 2956
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THIS MONTH'S SPECIAL DEFERS!

THE ETI TANK BATTLE
AY 3 8710

AN OFFER

SPECIAL LOW PRICES *BE miSSED
T TONO

AND FREE OFFER

4411181111.0

eti TANK

IATTLN
Ttr

Fascia Plate. (Actual size: 12.6 x 21cm)

AY -3-8710 -£10.90
Sound and Vision Modulator £4.90
(Tested and Guaranteed)
P.C.B. (ETI Project -copyright Teleplay) £2.90
28 pin Socket 0.45p 14 pin Socket 0.30p 100J41-1 Choke 0.45p

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 illustrated £4.95

Complete Kit including power supply-no extras needed _.£34-9& £27.90

COLOUR ADD-ON FOR TANK KIT
Blue Tank, Red Tank, Green Background-fits easily to ETI Tank Project £5.90

STUNT CYCLE KIT
AY -3-8760-1
BASIC KIT (Just add controls and case) £2.1,iae £18.90
COMPLETE KIT including mains power unit and case

no extras needed .,e2,9750' £25.90

41.

Super Stunt Cycle

0 0

414

Drag Race

0 8 l r 0 00
i4 IA:

Stunt Cycle Motocross

TEN -GAME PADDLER AY 3 8600
* X -Y axis bat movement *sound direct from TV *automatic ball speed-up
* small or large bats for one or both players for handicapping

SPECIAL NOTICE to customers who have alreaily purchased
this game - two extra games now available send a s.a.e. for
free switching diagram

PADDLE II basic b+w kit (just add controls and case) £15.00
PADDLE II basic colour kit (just add controls and case) £20.90
JOYSTICK CONTROLS suitable for AY -3-8600 and AY -3-8550

ic's £3.50 pair (or one only for 0.90)

.--.4.MAINS ADAPTOR
SPECIAL

for TV GAMES 9v DC 100mA. Moulded 13 amp plug.
only £325

SOUND MODULATORS £2.90 VISION MODULATORS £2.90
(or buy both for just5.6,5111 £4.90 suitable for TV games

r
ti

6 a

r 9 11

1'1

r
ti

9 3

r I .1 I, r 9111 r
I I I

I !I I J

BARGAIN OF THE MONTH
AY -3-8710 AY -3-8500

£14-90" .r.,&-rso"

£1090 E3.90

All 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

BARCLAYCARD SHOP OPEN -10am to 7pm - Monday to Saturday
CLOSE TO NEW BARNET BR STATION - MOORGATE LINE

TELETEXT DECODERS - Texas XM11 - £99.90 TELETEXT KEYBOARD - £17.00

(formerly TELECRAFT)

V* *Arum 3ccrr.

TRADE ENQUIRIES WELCOME

14 Station Road, New Barnet, Herts EN5 low Tei: 01-440 7033/01-441 2922
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MINI -ADS & CLASSIFIED
All UK orders

over £5 post free,
under £5 add 1 5%

All prices include VAT

BUTTON CELLS
Dia.

7T.
Price/Cell

225mAh 25.0 0.65
600mAh 34 5 I () 0 1.15

VENTED CELLS
(for fast change)

0.45 Ah 17.5 28.0 0.80
0.5 Ah HP7 or ' Size "AA"' 1.10
1.2 Ah 22.5 4970-- 1.45
1.8 Ah HP11 or Size ''C" 1.95
2.5 Ah 32.5 43.0 2.35
4.0 Ah HP2 or Size "D" 2.50
10.0 Ah 41.5 90.0 5.00

.0V Pack 5x1.2 Ah nicads 7.50
4.8V Pack 4x1 .2 Ah nicads 6.00
Tags available at extra 10p per cell for 1.2 Ah and 1.8
Ah nicads only.
Charger - Suitable for any of the above vented nicads
- charges up to twelve similar cells in series at a 50mA

or 200mA rate E9.95

& StAIXI.IDD

t?0?1..PRI
Sizes approx mm

0

Mail order

38 Storteleigh
ft oad,

hacll, Ilford
lT

Essex

only

0-550
6642

NEW! HOBBY -PACK
STICKIES

Professionals worldwide use STICKIES - for building
and debugging prototypes. faultfinding - even de-
signing PCB layouts.
Now, for amateurs, comes the hobby pack - 120
STICKIES for 80p. Make projects less sweat, more
fun. Why not try a pack?
Just to remind you - STICKIES are self-adhesive
printed labels which immediately identify pin -outs for a
carefully -selected range of 4000- or 7400 -series IC's.
Also 480 -label pack £2.50 (Discounts for quantities).
Prices include VAT, p&p. Please state whether TTL or
CMOS required. Official orders welcome

CONCEPT ELECTRONICS
8 Bayham Road, Sevenoaks, Kent 0293 514110

PRINTED
CIRCUITS

and

HARDWARE
Comprehensive ,onstructors Hardware
and accessories.

Trlecte2rar4e of popular components.
.Full range of ETI printed circuit boards,
normally ex -stock, same day despatch at
competitive prices.
P.C. Boards to individual designs.
Resist -coated epoxy glass laminate for the
d.i.y. man with full processing instructions (no
_unusual chemicals required).

Sena 15p for calalogue.

HAMAR CONSTRUCTOR
SERVICES

MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

LOW COST BOXES

AND INSTRUMENT CASES

Aluminium box with lid
and screws

3x2x1 . 42p
4x3x11/2 49p
4x3x2 56p
6x4x2 62p
60403 72p
8x6z2 97p
8x6y3 1.08p

2 Section case. Black pvc
coated top and aluminium

base
L W H Price

6k41/2x2 E1.25
6k4k31/2 £1.37
8x8V2x2 £1.50

10x6Yax3 £1.95

all prices incl, p&p

Sheet aluminium standard and cut to size. self -tapping
screws, nuts bolts and washers. Pamphlet on our full
range of cases supplied with every order or send a
stamped self addressed envelope to HARRISON
BROS., P.O. Box 55, Westcliff-on-Sea, Essex,
Manufacturing service of. sheet metal parts for trade;
send drawing and s.s.a.e. for quotation.

LOOK! HERE IT IS!

/
THE

 COMPLETE

*

t t

c

1

full colour

o.
.

REQUIRED

now

\i I

AMAZING VIDEOGRAPH
 Displays sourid waves in
 Automatic background colour
 Superb home 'disco entertainment

useful for stereo wavefrii,
*output dried to TV a, ..

KIT £18.95 ociA,SEONLY

Ready built Videograph

change
- Al,

. , .

AND CONTROLS£6.95
available £39.95

COLOUR MODULATOR FOR ALL TV GAMES £6.95
lie only design to oiler ---

 3 separate inputs R G and 8
 SWITCHABLE background colours
*Easy connection to any game

PCB and Parts for AY -3-8500/8550 Game E3.95

J. M. STUART-BRUGES
137 BILLERICAY ROAD. HERONGATE, BRENTWOOD

ESSEX CM13 3SD TEL 0277 810244

240V AC

SPECIAL OFFER
FAMOUS CARTERS'

SIRENS
12V DC only 5.25

240V AC only 8.99
inclusive of VAT & P.P.
Send cheque, P.O. to

CWAS ALARM
11, Denbrook Walk
Bradford BD4 OQS
SAE for Price List

THE PROPRIETORS OF BRITISH PATENT
NO. 1161222, for "Electrical Insulators
resistant to Creeping Currents and Arcs",
wish to negotiate for the sale of the patent, or
for the grant of licences thereunder. Particu-
lars from Marks & Clerk, 57-60 Lincoln's Inn
Fields, London WC2A 3LS.

SPECIAL OFFER: If ciCau can buy the same
for less, we will refund the difference. Brand
new and full specification pots, switches,
transformers, linears, TTL, CMOS, transis-
tors, and other semiconductors. Send large
SAE for catalogue. DELTA TECH (E) & CO.,
62 NAYLOR ROAD, LONDON N20.

`The cReynard7hecFox
HEIGHTChess `Pieces OF KING 7Y4

41 E2

AIL -

fit AM I ir 44
I i 11 P:404 11'W ' on gp

. ?mi.' *de
74140.

."' ....A .
RETAILS IN SHOPS FOR APPROX. £50.00. BUY

NOW AND SAVE

BIMDRILL 4 .2 x 1 approx. Many uses

£12.95 Mains Powered Ideal for P C B.
VATI&P. Complete wile drilling

3 collets

MICROMINIATURE MERCURY TILT SWITCH

ipi,Mirdnii:.%,7:e E 1 . 0 0 , no VATS P&P rillILE STOCKS UST

CP Hoe ()),(11)(0 N.I.C. MODELS gt,
27 SIDNEY ROAD, LONDON N22

OTHER CHESS SETS AND BOARDS ALLOW UP TO

AVAILABLE - 15p ILLUSTRATED LISTS 21 DAYS FOR DELIVERY

I.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.

ELECTRONIC KITS. -SAE for new catalo-
gue, and clearance list of obsolete kits.-
AMTRON UK, 7 Hughenden Road, Hastings,
Sx,

MICROCOMPUTER I.C.'s, new. 21L02
low power RAM, 1K x 1 450ns, £1.00. 2708
EPROM, 1K x 8 450ns, £8.50. Also
MC6800P £13.50; MC6820P £5.50;
MC6850P £7.00; MC8T97 £1.10;
MCM6810AP £3.60; MC6821P £5.50;
Buffers: MC8T26 £1.70; MC8T98 £1.10.

Prices each, inc. postage.
A. C. GIDLOW

16 Gainsborough Road, Ipswich

SINGLE SIDED PC BOARD OFFCUTS.
Approx. 300 sq. inch £1.25 inc. postage. E.
Steele, 382 Linnet Drive, Chelmsford, Essex.

DELTA DISTRIBUTION
CO.

75 WILLOWTREE AVENUE, GILESGATE MOOR, DURHAM
DH11DZ

Tel. (0385) 82780 or 81785

TRANSFORMERS (pip 35p each)
240V 12V (or 6-0-6)200mA 0_98
220V 12V (or 6-0-6)200mA 0.88
240V 12V. 12V (or 24) both 25OwA 1.8t
240V, 12V 2A 3.95
VOLTAGE REGULATORS
LM 342 P.5 + 5V 3pin TO -202 200mA 0.79
LM 342 P-12 + 12V 3pin TO -202 200mA 0.79
LM 342 P-24 + 24V 3pin TO -202 200mA 0.79
LM 317 MP Adjustable 3pin TO -202 500mA 1.48
IC.
LM 555 CN Timer 8 DIL 0.33
LM 741 CN-8 Op. Amp 8 DIL 0.27
LM 348 N Quad 741 14 DIL 1.13
HEF 4001 P Quad NOR 14 DIL 0.19
HEF 4011P Quad NAND 14 DIL 0.19
RESISTORS
v,W loos tom 0 O. 47. 68 etc.I 6.62
CSC BREADBOARD S. TEST EQUIPMENT
Experimenter 300 . ... 6.20
Experimenter 600 (Accepts wide chips) 6.55
Logic Monitor LMI 28.40
Logic Probe LP1 30.55
Protoboard 6 9.45
Protoboard 100 11.95
MAX 100 (Digital Frequency Meter) 74.114

VEROSOX
71 it 49 x 19mm Black 0.44
Cash /cheques( drafts( P. 0.s, ACCESS No accepted. Telephone

us with your ACCESS No. for really fast service
Post/pecking 25p unless otherwise stated + VAT B% (Except

Export Orders) _

TRADE ANU LAPORT ENQUIRIES WELCOME
MAIL ORDER ONLY
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Available for all ETI projects
from day one of ETI, 'phone

your order
I

p
SPECIAL OFFER -Single
sided li'ax PCB mat, four off,
41/4" x 61/2", 99p all up

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD Tel: 01-891 1923

RESISTORS 1 /4W 5% carbon film E12
series 80p per 100 any mix, 1M and
greater 10%, P&P 15p. J.M.S., 62 Kirk -
stall Avenue, Leeds 5.

COMPUTER PROGRAMMING. If you
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.I., 3 Ringwood
Way, Winchmore Hill, N21 2RA. Money
refunded if not satisfied.

COMPONENT
BARGAINS

741 I.C.s 25p each £1.00/5
555 I.C.s 30p each £1.25/5
7404 I.C.s 12p each 50p/5
7475 I.C.s 30p each £1.25/5
7490 I.C.s 35p each £1.50/6
74141 I.C.s 50p each £2.00/5
Diodes IN4148

. 3p each 25p/10
IN4001 . . . 4p each 30p/10
IN4004 . . . . 5p each 40_p/ 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

2N3055 50p each
0.2- Red L.E.D.s with holder 10p
ImH R. F. chokes . . . 10p each 85p/ 10
10 way ribbon cable 50p/ m £4.50 /10m
10011A Meters 21/4" x 13/4" . . . £3.85
DIL Sockets 14 pin £12p

16 pin 13p
FND500 7 segment L.E.D. displays £1.30
Soldercon I.C. Socket Pins . . 50p/ 100

Prices include VAT. P&P 20p per order

Stephen Instrumentation
49 Hucknall Avenue

Ashgate, Chesterfield
Derbyshire S40 4BZ

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.
Langley, 31 Bakers Lane, Woodston,
Peterborough.

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
2042.

24 HR. CLOCK/APPLIANCE TIMER KIT

0 I C --

o I _J  -iii

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 a 71 mm) with red
Acrylic window - 'undrilled £2.20

ready drilled for kit £2.50

TOUCH CONTROLLED LIGHTING KITS.
These KITS replace conventional light 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 touchplate to switch light on
or off. Brightness controlled by small knob. £5.20 1

TS300K - TOUCHSWITCH. TWO touch plates. One for ON, one for OFF. E4.00
TSA300K - AUTOMATIC TOUCHSWITCH. ONE touch plate. Touch for ON and light
stays on for preset time (variable from 2 secs to 31/2 mins.). Ideal for stairs and halls
£4.00

LE1300K - 300W LIGHT DIMMER KIT. Replaces conventional light switches. E2.80

AV:5:1230 Clock Appliance Timer I.C. £4.85
LM3911 Thermometer/Temperature Control
I.C. (with data) elm
NE555 Timer I.C. 8 pin dil 36p (3 for £1.00) 
741 Op. Amp I.C. 8 pin dil 24p (5 for £1 00),

TRIAC BARGAINS
400V Plastic - isolated tab
3A 63p
6.5A with trigger- 80p
8.5A- 79p
12A 84p
16A 105p
20A 165p
25A 190p
DIAC _ 21p
C1060 5A 400V SCR 50p

MINI MAINS
TRANSFORMERS

8t147 lip' BEY50 15p 2N6027 PUT- 34p
BC148 8p* 2N3055 40p TIS431-J.TT 24p
BC158 lOp' TIP31A 50p 1N4148 41:1'
BC182L 8p' TIP32 50p 1N4004 49

CMOS LOW PRICES
4000 18p 4012 18p 4023 18p 4077 45p,
4001 18p 4013 51p 4025 18p 4501 20p
4002 18p 4015 91p 4040 97p 4510150p
4007 18p 4016 51p 4049 50p 4516150p
4011 18p 4017 91p 4050 50e 4519 56A

6-0- 6V 100mA 85p'
12-0-12V 100mA 9513"

OPTO ELECTRONICS C280 Polyste Capacitors 250V d.c. (values in uF)
01 40'; .022 .033..047, .068 5p*; 0.1 6p'; .151

7p'; .22 8p*: .33 11p*; 47. 12p% .68 17p% 1.0
20p*; 2.2 313p'
RESISTORS .33W 5% 22ohm to 10Mohm 1 Vap*
Push Button, push to make 20p*

0 2" Red L E D 10p
0.2" Green L.E.D. 21p
0.2" Yellow L.E.D. 25p
DL727 Dual 0.5" Display £1.50

QUANTITY DISCOUNTS ON REQUEST
Add 8% (*121/296)V.A.T. plus 25p P&P. MAIL ORDER ONLY TO.

T.K. ELECTRONICS (Ern
106 STUDLEY GRANGE ROAD, LONDON, W7 2LX

OSMABET LTD wer^"e""t'rner'amongst other things

LOW VOLTAGE TRANSFORMERS: Prim 240V at.
6 3V 1 5A E2.45; 3A E2.85; 6A CT E11.30; 12V 1.5A E2.85; 3A
CT E5.30; 6A CY E6.115; 18V 1.5A CT E8.30; 24V I.5A CT
E11.30; 3A CT £6.85; 5A CT E14.00; 8A CT E23.75: 12A CT
E30; 40V 3A CT E9.75.

TWIN SEC TRANSFORMERS: PrIN 240V an.
6V 0.6A + CA 0.6A. 9V 0.4A, ITV 0.25A + 12V 0.25A. 20V 0.15A
+ 20V 0.15A: all 81E3.25 each' 15V 0.75A +15V 0.75A E4.E5:
15V 1.5A + 15V 1.5A ECU: 18V IA + 18V to E11.10; 18V
1.5A + 18V 1.5A E7.20; 20V 1.54 + 20V 1.5A E7.30; 12V 4A
+12V 4A El1.10; 25V 2A + 25V 2A ES.10.
MIDGET RECTIFIER TRANSFORMERS: 240V 44.,
6-0-6V 1.5A or 9-0-9V to E2.45 each, 12-0.12V 1A or 20-0-20V
0.75A E2.115 each; 9-0.9V 0.3A or 12-0-12V 0.25A or 20-0-20V
0 15A E2.95 each.
LT TRANSFORMERS SEC: PrIm 240V an.
010-12-1416-18V 2A 1.4.85; 4A E8.50; 0-12-15-20-24-30V
2A E5.115; 4A E5.90; 0-5-20-30-60V 1,4 £5.75; 2A E11.75;
0-40-50-60-80100-110V IA E9.70.
MAINS TRANSFORMERS SPECIAL OFFER: Prim 240V at.
2500-250V 60Ma 6.3v IA 11.50; 250V 100Ma 6 3V 2A E2;
9V 3A Et 23V 0.5A E1.25; 20W Auto, 110/240V E1.75.
SPEAKER AUTO MATCHING TRANSFORMERS
12W 3 to 18 or 15 up or down, E2.50.
LOUDSPEAKERS
38 or 45mm 2'4in 80, rAin 8 or 250. 2I4in 8 or 800. Sin 350.
31/2in 3. 16 or 800. all at E1.10 each; 5 x 3M 3, 8, 15 or 250. all
E1.21 each; 8 x 5in 4. 8 or 250. E2.110;
"INSTANT" SULK CASSETTE/TAPE ERASER
Instant erasure of cassette and tape spool, any diameter.
demagnetises tape heads. 200/240V ac E5.50.
POWER SUPPLY, TWIN OUTPUT: Prim 240V an.
New. British manufacture, smoothed d.c. output 20V 1.5A. plus
stabilised output of 15V 100Ma. plus 12V ac 0.5A output.
complete with diagram £3.00.

CONDE
Electrolytic 1000/50V 30p; 2000/30V 30p; 1200/75V 50p;
3900/100V E1.25; Paper tubular W/E 0.47/600V, 2.2/400V
47/160V all at 26p each. EIO per 100.
EDGWISE LEVEL METER FED 200 e A
Size 19 x 18 x 20mm 8000. E1.10.
SYNCHRONOUS GEARED MOTORS, 240V at
Brand new. built in gearbox, 1. 6. 8. or 20 RPH all at E1.20 each

0/ FORMERS FOR VALVE POWER AMPLIFIERS
P P 49C tapped 3-8.15. A -A 6K 30W E11.50; A -A 3K SOW
E17.00; 100W (EL34. KT88. etc.) E22.00.
G.E.C. MANUAL OR POWER AMPLIFIERS
Covers valve amplifiers 30W to 400W 75p.
MULTI WAY CABLE, SCREENED PVC COVERED
36 way E1.00; 25 way 75p: 14 way SOP; 6 way ENE 4 way 20p;
2 way 10p; 1 way Bp; fig 8 stereo 15p per metre. 4 way
individually screened 20p per metre.
TWIN FIRS CABLE
Polarised. 100 metre E4.50.
MINI 3 CORE CIRCULAR CABLE, 19 x .10mm
Ideal for speakers, intercoms, telephones, etc E4.50 10Orn

ALL PRICES INCLUDE VAT
CARRIAGE EXTRA ON ALL ORDERS

Callers by appointment only
S.A.E. enquiries. lists

Dept. ET 46. Kenilworth Road. Edgware. Middx. HA8 eye
TM: 01-95S 9314

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 horn. in the evenings. Technical 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 you. 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.'"'"' "' ounn,m._ .
To Dept. MM, City Publishin_g,2 Nottingham Road, Spondon, Derby DE2 211!

Please send by return post "How to Deal Successfully in Used Colour
Televisions."
I enclose cheque / p.o. for £3.95.

NAME

ADDRESS
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Solve your problems-
and ours

10V D.C.
A

CI

 A is at 14.3 volts. Why?
 RLIa contacts fail frequently. Why?
 Your present job lacks excitement and prospects - and looks

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
help you to solve problem 3.

Plessey Avionics & Communications and Plessey Marine design
and manufacture sonar and communications systems for civil

and military use worldwide.
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.

You'll earn up to £4,500 p.a. to start - depending on whether or
not you want to work nights. Benefits, canteen facilities and
working conditions are first rate. At Ilford, 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, Ilford, Essex.

Tel: 01-478 3040 Ext. 2191.

PLESSEY
}h: .a,>1

BRAND NEW COMPONENTS
Linear Circuit*
709 DIL8 35p
741 DILEI 20p
741 131114 35p
747C 01114 70p
748C DIL8 35p
CA3011 80p
043014 130p
CA3018 80p
CA3020 1600
043028 I65p
CA3035 140p
CA3036 170p
CA3042 170p
CA3043 180p
CA3046 75p
CA3052 150p
CA3054 115p
CA3075 180p
CA3080 70p
CA3081 125p
CA3089 1800
CA3090 400p
CA3123 1500
CA3130 90p
CA3140 90p
19430011 130p
LM301AN 30p
LM3048 150p
1.943086 150p
LM3180N 170p
LM324N 80p
LM339 5%
LM380N 714
LM381N 1014

LM.3112N
1811303
LM3900
LM3909
MCI310P
MC13121.
MC1314I.
MCI 315P
MCI 330
MC1458N
MCI 496N
NE555
NE556
NE560
NE56IB
NE5626
NE565.4
NE566V
NE567V
SN76003N
SN76013N
SN76023N
SN76033N
TAA6214
TBAI 20S
T84540
TBA64I
784800
TBA920
TC4270SQ
TDA1002
TDA1022
TDA2020
ZN414

lusp
110p

50p

5060p1p
160p
300p
520p
100p

600
100p

27p
80p

300p
3507
350p
120p
150p
170p
200p
140p
140p
200p
215p

65p
200p
240p

70p
320p
200p
450p
570p
320p

75p

CMOS
4000 15p 4040
4001 14 4041
4002 169 4042
4007 16p 4043
4008 94p 4049
4009 44 4050
4010 50p 4051
4011 15p 4052
4012 16p 4066
4013 45p 4068
4015 800 4069
4016 45p 4070
4017 80p 4071
4018 90p 4072
4020 95p 4073
4021 85p 4075
4022 85p 4078
4023 15p 4081
4024 68p 4510
4025 15p 4511
4027 52p 4516
4028 709 4518
4029 94 4520
4030 50p 4585

90p
80p
75p
850
45p
45p
88p
88p
50p
25p
20p
20p
20p
20p
20p
20p
22p
19p

110p
100p
110p
100p
110p
105p

TIL
7400 12p
7401 12p
7402 12p
7403 12p
7404 14
7405 13p
7406 29p
7407 29p
7408 14p
7409 14p
7410 14
7411 lip
7412 21p
7413 25p
7414 54p

77:11
16 27p

27p
7420 14
7421 211p

7422 17p
7423 25p
7425 224

742677 25p
25p

7428 34p
7430 14

77432:13
24p

7437 24p
7438 24
7440 13p
7441 52p
7442 54
7443 90p
7444 90p
7445 70p
7446 70n
7447 66p
7448 60p
7450 13p
7451 13p
7452 13p
7454 13p
7460 13p
7470 24
7472 24
7473 26p
7480 44
7481 90p
7482 80p
7483 75.p
7485 94
7486 26p
7489 204
7490 34
7491 65p
7492 45p
7493 36p
7494 80p
7495 55p

7496
7497
74100
74104
74105
74107
74109
74110
74111
74116
74118
74119
74121
74123
74125
74126
74132
74141
74142
74145
74147
74148
74150
74151
74153
74154
74165
74156
74157
74160
74161
74162
74163
74164
74165
74166
74167
74170
74172
74173
74174
74175
74176
74177
74178
74181
74182
74185
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199

62i
240p

95p
40p
40p
28p
45p
46p
70p

160p
82p

130p
28p
55p
45p
46p
70p
58p

202p
65p

135p
120p
100p

60p
60p

106p
63p
63p
63p
80p
130p
80p
80p
90p
90p

100p
270p
170p
400p
120p

90p
70p
90p
90p

120p
195p

75p
120p
110p
100p
100p
110p
92p
85p
92p
92p

150p
150p

Tamil=
AC1 5 19p
AC126 114
AC127 17p
AC128 lap
AC176 lip
AC186 24p
40161 31Ip
AC1182 311p
AF124 27p
AF125 27p
AF126 27p
AF127 27p
AF139
AF239
60107 Sp
BC107B 10p
BC108 Sp
BC108B Sp
8C108C top
BC109 Illp
BC109C
BC147 7p
BC148 7p
BC149 ip
6C157 9p
EIC158 9p
BC159 9p
80167 Sp
BC168 14
BC169 Sp
130169C fp
BC170 9p
BC171 Slp
BC172 7p
BC173 Sp
BC177 14p
BC178 14p
BC179 lip
80182 10p
BC182L 1117

60183
801831 10p
BCI 84 10p
1301841 10p
BC207 10p
BC208 aP
BC209C 10p
BC212 10p
802121. 10p
BC213 10p
802131 10p
BC214 10p
802141 10p
BC477 19p
80478 lap
6C479 lip
BC547 lip
BC548 10p
BC549 11p
BC550 1

81558 12p
BC559 13p
60770 14p
BCY71 14p
13C472 14p
80115 52p
BD131 35p
80132 35p
80133 44p
130135 38p
60136 361,
80137 38p
60138 38.st
80139 35p
8D140 35p
13F2446 36p
BFX29 25p
BFX84 23p
BFX87 213p

BFX88 20p
BFY50 15p
BFY51 15p
BFY52 15p
811105 170p
BIJ205 144
130208 160p
MJ2955 98p
MPF1O2 36p
MPS4.06 30p
MPSA56 30p
11729 40p
117294 44p
TIP298 40p
TIP29C 60p
11730 40p
TIP304 48p
TIP308 55p
TIP30C 70p
TIP31 50p
TIP314 50p
TIP31B 60p
TIP31C 65p
T1P32 55p
TIP32A 60p
TIP3213 759
TIP32C 80p
TIP33 75p
TIP334 80p
TIP33B 103p
T1P33C 116p
11734 98p
TIP344 95p
TIP34B 128p
ITX107 14p
TTX108 14p
ZTX109 14p
ITX300 16p
ZTX301 16p
ZTX302 23p
ZTX303 23p

ZTX304 25p
ZTX3I0 13p
ZTX311 14p
ZTX314 22p
ZTX341 219
ZTX500 160
ZTX501 lip
ZTX502
ZSX503
ZD(504 259
ZTX530
213(550 24p
214696
214697 14
28698 22Ip
214699 50p
214706 13p
287064 14
28708 20p
261914 24
28918 30p
214919 50p
214920 94
28929 25p
2N930 3%
281131 24
281132 29p
2N1302 314
2141303 54p
2141304 54
2N1613 22p
2816711130p
2612160 100p
2142243 24
2142297 44
282368 15p
2142369 14
2142484 24
282846 70p
2142904 22p
2N2094A23p
282905 24
2N29054 22p
282906 24
282906422p
2142907 24
2N2907A25p
214292601%
2N29268 Sp
283011 22p
283053 lip
2N3054 50p
2N3055 50p
283121 25p
2N3133
283440
2143441 120k.
2143442 134
283702 ip
283703

2143704 8p
2143705 9p
2N3706 9p
2N3707 9p
2143708 8p
2N3709 Bp
2N3710 Bp
283711 Sp
2N3715 10p
2N3819 22p
2N3823 65p
2143824 75p
2143866 55p
2143903 89
2N3904 ip
2143905 8p
283906 ap
2N4037 30p
2N4058 14
284059 10p
2N4060 14
2N4061 14
2N5179 50p
2N5457 32p
285458 34
2N5459 329
285777 50p
Diodes
0447 14
0491 Sp
04200 6p
1N914 4p
1N916 5p
184001 4p
1N4002 4p
184006 6p
184148 3p

Reguknors
7805 80p
7812 80p
7815 80p
7818 800
7824 80p
78105 50p
78112 50p
78115 50p
7905 100p
7912 100p
7915 100p
7918 100p
7924 100p
79105 70p
79L12 70p
79115 70p
181309K 90p
LM317K300p
LM323K500p
1M723 40p

Carbon Fem Reelmors
High stability, low noise. 0.25W 5% E 1 2 series from 4.7 ohms to 1

Megohm Size 7 5 x 2mm. Any selection
each 100+ 1000+ 5000+
0.9p 0.9p 0.76p 0.7p

Special development pack of 10 of each value 4.7 ohms to 1 Megohro, a
total of 650 resistors E5.10

Potentiometers
Carbon track Log and Linear values
5K -2M2 single gang
5K -2M2 single gang switched
5K -2M2 dual gang stereo

Preset Potentiometers
Subminiature type available in horizontal or vertical mounting
0.1W rating 100 ohms to 2M

2Ap
52p
Sap

Bp each

Ceramic Capacitors
Miniature ceramic plate type 50V PC mounting Available from 22pF to
1000pF in El 2 series and I 500pF to 0.047 in E6 series .. 2p each

Polyeetar Caperators
Mullard C280 series 250V PC mounting.
0.01. 0.015. 0.022. 0033. 0.047. 4p; 0 068. 0 1. 41/2p; 0 15. 0 22
Bp: 0.33. 0.47. Op; 0.68. 12p; 1.0. 114; 2.2p F, 24p.

Electrolytic Copecitors
Axial leads
25V 10. 22. 47. Sp; 100. 7p; 220. 10p; 470, 14p; 1000p F. 23p. 63V
1 0. 2 2. 4 7. 10. 5p; 22. 478F, 7p.

TO.IthilIM 11**d Capacitors
0.1. 0.22. 0.33. 0.47. 1.0. 2 2 @ 35V 11p
4.7 @ 25V, 6.8 @ 25V. 10 @ 25V 12p
22 @ 16V. 47 @ 6V. 68 @ 3V, 100 @ 3V 14p

Opts:mnemonics
All the following are Class 1 displays

Red Green
0.125" TIL209 TIL2I I
0.2" FLV117 FLV310

10p 19p
DL704 0.3m. CC 90p
01707 0.3in. CA 1110p

Yellow . Clip
111213 3p
FLV410 3p

19p
01727 0 Sin CA 1814
01747 0 bin. CA 180p

OIL Sockets
8 pin 11p 14 pin 12p 16 pin 13p 24 pin 313p

All orders despatched by reboil of post Prices VAT inclusive Please ado
20p for carnage All components guaranteed brand new and full specifics -
lion Callers Meg welcome at our new premises 8 30am to erom Monday to
Saturday All prices valid to August 31 Send large SAE for our detailed ist

C. N. STEVENSON (E2) 236 High Street, Bromley, Kent BR1 1PQ
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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 half 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 for use
in school science departments. It's
ideal for hobbyists and amateur electronics
enthusiasts, too.

But the MK14 isn't just a training aid.
It's been designedforpractical performance,
so you can use it as a working component
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
* 4MHz crystal
* 5V stabiliser
* Single 6V power supply
* Space available for extra 256 byte

RAM and 16 port I/O
* Edge connector access to all data

lines and I/O ports
Free Manual

Every MK14 Microcomputer kit includes a
free Training Manual. It contains

To: Science of Cambridge Ltd,
6 Kings Parade, Cambridge,

I Cambs., CB21SN

Please send me an MK14 Standard
Microcomputer Kit. I enclose cheque/
Money order/PO for £43.55 (£39.95
+ 8% VAT and 40p p&p).
Llow 21 days for delivery

operational instructions and
examples for training applications, and
numerous programs including math routines
(square root, 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 interface to TTY
and cassette, are available, and are
regularly supplemented.

The MK14 can be assembled by anyone
with a fine -tip soldering iron and a few
hours' spare time, using the illustrated
step-by-step instructions provided.

Tomorrow's technology - today!
"It is not unreasonable to assume that
within the next five years . . . there will be
hardly any companies engaged in
electronics that are not using micro-
processors in one area or another"

Phil Pittman, Wireless World, Nov.1977.

Name

Address (please print)

The low-cost computing power of the
microprocessor is already being used to
replace other forms otdigital, analogue,
electro-mechanital, even purely -

mechanical forms of control systems.
The Science of Cambridge MK14 Standard

Microcomputer Kit allows youtoleammore
about this exciting and rapidly advancing
area of technology. It allows you to use
your own microcomputer in practical
applications of your own design. And it
allows you to do it at a fraction of the
price you'd have to pay elsewhere.

Getting your MK14 Kit is easy. Just fill in
the coupon below, arid post it to us today,
with a cheque or PO made payable to
Science of Cambridge. And, of course, it
comes to you with a comprehensive
guarantee. If for any reason, you're not
completely satisfied with your MK14,
return it to us within 14 days for a full
cash refund.

Science of Cambridge Ltd,
6 Kings Parade,
Cambridge,
Cambs., CB2 1SN.
Telephone: Cambridge (0223) 311488

Science of 11

ETI 7

Cambridge]



10 CHANNEL STEREO
GRAPHIC EQUALISER

A new design with no difficult coils to wind. but a specification that
puts it in the top-flight hi-fi class. All this for around C70 including
lolly punched and printed metalwork and woodwork. Send for our
component schedule now. Full construction details price 25p. (All
prices include V.A.T. and p.8p.).

magalin
everything for the modern D.IY. electronics enthusiast and more.

100W RMS STEREO DISCO
A genuine 100W WAS per channel Molh channels driven! stereo disco
with auto fade on microphone. VU meters. lull monitoring and cueing
lacililies and a very high
quality light show. Com-
plete construction booklet
MES4I price 259. Cabinet
comes complete with lid

and carrying handles.

VERY LOW -DISTORTION
AUDIO OSCILLATOR

The very low distortion sine wave I U 01 , oiiput is sun.d,
for testing very high quo ,

PEDAL UNIT
A completely sell -contained pedal unit. 13 -note. 2-0clave
range. 4 organ stops. It can be added to any organ. A really
unusual extra is the bass guitar stop which uses tour
envelope shapers to give a real bass guitar sound. A must for
the solo guitarist. Full construction details in our catalogue -
past the coupon below. now!

'PE' STRING ENSEMBLE
Unbeatable prices and finest quality components only when
you buy from Malin. All parts available to build this
fascinating project. Component schedule available shortly
Ism appreciatedj. Demonstration model in our shop soon.
Phone now and compare our prices.

hrh audio equipment no.,
includes square wave out!,
Range 20Hz to 26kHz
OV to 1V in three continuo, ,
variable steps. Total
around E21 Full construct,,,,
details in our catalogue. Son,
the coupon below, nowt All
prices include V A T
P

SYNTHESISER

INTEGRATED CIRCUITS

Over 35 pages in our catalogue devoted to hundreds of
useful I.C.s. All with data. pin connections and many
with applications circuits and protects to build. Post the
coupon now!

tuil614).1
TOUCH -SENSITIVE PIANO

The revolutionary new IC AY -I-1329 first seen on 'Tomorrow's
World' now available. Complete kit of IC: to build a 50 -note

piano 118 x IC -s1 order as H053H price 06.86 Preliminary
circuit details in our October newsletter. Complete design. pcb4
attractive veneered wooden cabinet available soon. It's the most
realistic -sounding electronic piano we've ever heard and
includes simulated damping. loud and soft pedals. Full details in

our newsletters All prices include V.A.T. and p.Sipl

The International 4600 Synthesiser. A very comprehensive unit.
Over 400 sold. We stock all the parts costing less than C500
including fully punched and printed metalwork and a smart teak
cabinet. Far less than halt what you'd pay for a ready made
synthesiser of equal quality. Specification on request. Full
construction details in our construction book E1.50. (All prices
include V.A.T. and p.&p.j.

IT'S A FANTASTIC BESTSELLER!
216 big (11" x 81 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

Telephone: Southend (0702) 715155
Shop: 284, London Road, Westcliff-on-Sea, Essex

(Closed on Monday) Telephone Southend 107021 71515 7

01;1..400(, . - /.

w.
0.

SWITCHES

We stock a wide range of switches including a really
low-priced high quality interlocking push-button switch
system which is extremely versatile. We've got toggle
switches. slide switches. push switches. rotary
switches - there are dozens to choose from. but 04
only a tiny part of our fantastic range.

Our bi-monthly newsletter keeps you up to date with latest
guaranteed prices - our latest special offers -

details of new protects and new lines. Send 30p
for the next six issues 55p discount voucher with each copy).

POST THIS COUPON NOW FOR YOUR COPY OF OUR
CATALOGUE PRICE 60p

Please rush me a copy of your 216 page catalogue
I enclose 60p, but understand that if I am not completely
satisfied I may return the catalogue to you within
14 days and have my 60p refunded immediately.

NAME

ADDRESS

ET7.




