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TRANSCENDENT 2000
SINGLE BOARD SYNTHESIZER
LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTERNATIONAL.
The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range. There is portamento, pitch bending, a VCO with shape and pitch
modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control, a noise generator and an ADSR envelope shaper. There is also a slow oscillator, a new pitch
detector, ADSR repeat. sample and hold, and special circuitry with precision components to ensure tuning stability amongst its many features.

The kit includes fully finished metalwork, fully assembled solid teak cabinet, filter sweep pedal, professional quality components (all resistors either 2% metal oxide or !/2./0 metal film!) and it
really is complete - right down to the last nut and bolt and last piece of wire! There is even a 1 3A plug inthe kit - you need buy absolutely no more parts before plugging in and making great
music! Virtually all the components are on the one professional quality fibre glass PCB printed with component locations. All the controls mount directly on the main board, all connections to the
board are made with connector plugs and construction is so simple it can be built easily in a few evenings by almost anyone capable ofneat soldering! When finished you will possess a synthesizer
comparable in performance and quality with ready built units selling for between £500 and £700!

COMPLETE KIT
ONLY

£172.00 + VAT!

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

OSCILLATOR yea NOISE et -TVA VCF

Cabinet size 24.6" x 15.7" x 4.8" (rear) 3.4" (front)

THIS MONTH'S FRONT COVER FEATURE!

ehromatheque $000 
% .0* % .41 IMO LINA L.., 1IVrt 1.11.5

Ell I OtANNIL UGHTING reacts SYRIAN

PSI 4002 STUDIO MODEL

cabinet size 17.2" X 17.2" x 6.7"

COMPLETE KIT ONLY £196.90 + VAT
The kits shown on this page are also available as separate packs (e g. P.C.B.
component sets, hardware sets etc). Prices are given in our FREE CATALOGUE.

PRICE STABILITY: Order with confidence irrespective of any price changes we
will honour all prices in this advertisement until January 31st, 1979 if ETI
December 1978 issue is mentioned with your order. Errors and VAT rate changds
excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling
and documentation.
U.K. ORDERS. Subject to 121/2% surcharge for VAT* (i.e. add Ve 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
T2.50 (VAT inclusive) per kit.
SALES COUNTER: If you prefer to collect your kit from the factory, call at Sales
Counter (at rear of factory). Open 9 a,m.-4.30 p.m. Monday -Thursday.

COMPLETE KIT

ONLY

£49.50 + VAT!

200+ 200 watt AMMER
As featured in Electronics Today International

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 incredible low 14dB overall!), super high stewing rate (20V / p s), 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0.775V (OdB).

* 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 instruction suitable for both experience constructors and newcomers to electronics.

* Value for money - quality and performance comparable with ready -built amplifiers costing over
£600!

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE ANDOVER
ANDOVER, HANTS SP10 3NM (STD 0264) 64455



Leave a trace p.73

Keep your wheels p.16

A project for a fling p.44
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BOOKS AND COMPONENTS
BOOKS BY BABANI

Purchase books to the value of £5.00 from the list
below end choose any 60p paK from this page FREE.

BP2 Handbook of Radio, TV & Industrial & Trans-
mitting Tube & Valve Equivalents 60Pt

BP6 Engineers and Machinists Reference Tables 40Pt
BP7 Radio & Electronic Colour Codes and Data 15pf
BP10 Modern Crystal and Transistor Set Circuits

for beginners 35Pt
BP15 Constructors Manual of Electronic Circuits

for the Home soot
BP22 79 Electronic Novelty Circuits 75pt
BP23 First book of Practical Electronic Projects 7513t
BP24 52 Projects Using IC741 (or equivalents) 751)1'
BP26 Radio Antenna Handbook for Long Distance

Reception and Transmission 85pt
BP27 Giant Chart of Radio Electronic Semiconductor

and Logic Symbols 60pt
BP29 Major Solid State Audio Hi-Fi Construction

Projects 85pt
BP32 How to Build Your Own Metal & Treasure

Locators 85pt
BP34 Practical Repair & Renovation of Colour TVs 95pf
BP35 Handbook of IC Audio Preamplifier & Power

Amplifier Construction 9514
BP36 50 Circuits Using Germanium, Silicon &

Zener Diodes 75pf
8P37 50 Projects Using Relays, SCRs and TRIACS

E1.10t
BP39 50 (FET) Field Effect Transistor Projects E1.251.
BP43 How to Make Walkie Talkies £1.25t
BP44 I.C.555 Timer Projects £1.451'
BP47 Mobile Discotheque Handbook £1.35t
BP129 Universal Gram -motor Speed Indicator 1013t
BP160 Coil Design and Construction Manual 75Pt
BP196 AF-RF Reactance - Frequency Chart for

Constructors 15pt
BP202 Handbook of Integrated Circuits (ICs)

Equivalents and Substitutes
BP205 First Book of Hi-Fi Loudspeaker Enclosures
BP21 3 Electronic Circuits for Model Railways
BP214 Audio Enthusiasts Handbook
BP216 Electronic Gadgets and Games
BP21 7 Solid State Power Supply Handbook
BP219 Solid State Novelty Projects
BP220 Build Your Own Solid State Hi-Fi and

Audio Accessories
BP222 Solid State Shortwave Receivers for

Beginners
BP223 50 Projects Using IC CA3 130
BP224 50 CMOS IC Projects
BP225 A Practical Introduction to Digital ICs
BP226 How to Build Advanced Short Wave

Receivers t1.20t
RCC Resistor Colour Code Disc Calculator 1 opt

75pf
75Pt
8514
85pf
85pt
8513t
85pf

85pt

95Pt
95Pt
95Pt
95Pt

SWITCHES
larecripeon
OPDT miniature slide
DPDT standard slide
Toggle switch SPST

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

1 amp 250V a.c
Rotary on -of mains switch
Push switch - Push to make
Push switch - Push to break

ROCKER SWITCH
A range of rocker
switches SPST - moulded
in high insulation.
Material available in a
choice of colours ideal
for small apparatus

No.
1973
1974

1975

1976
1977
1978
1979

Colour
RED
BLACK
WHITE
BLUE
YELLOW
LUMINOUS

No.
1980
1981
1982
1983
1984
1985

Price
E0.11'
E0.14'

E0.33'

E0.42'
E0.50'
E0.13'
E0.18'

Price
£0.30'
E0.30'
E0.30'
E0.30'
E0.30'
E0.30'

Dworlption No. Price
Miniature SPST toggle. 2 amp

250V ac.. 1958 E0.50'
Miniatrue SPDT toggle 2 amp

250V ac 1959 E0.55'
Miniature DPDT toggle. 2 amp

250V a.c 1960 E0.70'
Miniature DPDT toggle. centre

off. 2 amp 250V a c 1961 E0.85'
Pushbutton SPST. 2 amp

250V a c 1962 E0.75'
Pushbutton SPOT 2 amp

250V a.c 1963 E0.83'
Push-button DPDT. 2 amp

250V a c 1964 (0.55'

MIDGET WAFER SWITCHES
Single -bank wafer type - suitable for switching at 250V a c 100mA or
150V d c nreactive loads make -before -break contacts. These
switches have a spindle 0 251n die and 30 indexing
Description Order No. Price

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

MICRO SWITCHES
Button gives 1 pole change

OVef action
Rating 10 amp 250V a c

1965
1966
1967
1968

E0.411'
£0.4S'
E0.48'
£0.45'

Order No. Price

1970 E0.25

TRANSFORMERS
MINIATURE MAINS Primary 240V

No Secondary
2021 6V -0-6V 100mA
2022 9V -0-9V 100 mA
2023 12V -0-12V 100mA
MINIATURE MAINS Primary 240V
with two independent secondary windings

No Type
2024 MT280-0-6V 0.6V RMS E 1.50'

2025 MT150-0-12V 0-12V RMS E1.50'

1 AMP MAINS Primary 240V

No Secondary Price

2026 6V -0-6V 1 amp E2.50'
2027 9V -0-9V 1 amp E2.00'
2028 12V -0-12V 1 amp £2.60'
2029 15V -0-15V 1 amp £2.75'
2030 30V -0-30V 1 amp E3.45'

90p'
90p'
95p -

P &P 45p
P 45p
P &P. 55p
P.SP. 66p
P.&P 86p

STANDARD MAINS Pnmery 240V
Multi -rapped secondary mains transformers available in V] 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. 25$0-25V.

No
2031
2032
2033

Rating
1/2 amp
1 amp
2 amp

Price
E5.50'
44.60'
8.40'

P 8P 86p
P &P 86p
P BP El

BOOKS BY NEWNES
No. 229 Beginners Guide to Electronics Price £2.25t
No. 230 Beginners Guide to Television Price £2.251
No. 231 Beginners Guide to Transistors Price E2.25t
No. 233 Beginners Guide to Radio Price £2.75t
No 234 Beginners Guide to Colour Television Price £2.25t
No. 235 Electronic Diagrams Price £1.60t
No. 236 Electronic Components Price £1.801'
No. 237 Printed Circuit Assembly Price £1.8471'
No. 238 Transistor Pocket Book Price £3.90t
No 225 110 Thyristor Projects

Using SCRs & Triacs Price E2.50t
No. 227 110 COS/MOS Digital IC

Projects for the Home
Constructor Price £2.751'

No. 226 110 Operational Amplifier
Projects for the Home
Constructor Price £2.501'

No. 242 Electronics Pocket Book Price E3.90t
No. 239 30 Photoelectric Circuits &

Systems Price £1.801.

FUSE HOLDERS
AND FUSES

Description
20mm x 5mm chassis mounting
11/4in X '/o in chassis mounting
11/4in car inline type
Panel mounting 20mm
Panel mounting 1'A in

QUICK BLOW 20mm

Type No
150mA 611 Op
250mA 612 5p
500mA 613 Sp
800mA 614 7p

Type
1A
1 5A
2A
2.5A

ANTI -SURGE 20mni

Type
100mA
250mA
500mA

No.
622
623
624

Type
1A
2A
1.6A

No
615
616
617
618

Order No.
506
507
508
509
510

5p
Op
Sp
Op

No.
625
626
627

All 7p each

QUICK BLOW 11/4in

Type No. Type No.

250mA 631 500mA 632
AN 7p each

Type
1A
2A

No
635
637

Type
2.5A

.3A

Type
3A
4A
5A

Type
2.5A
3.15A
5A

Type
800mA

No. Type
638 5A
639

All 6p each

Price
£0.07'
£0.12'
£0.15'
£0.20
£0.30

No
619 Sp
620 6p
621 5p

No
628
629
630

No
634

No
642

AUDIO LEADS
107 FM Indoor Ribbon Aerial
113 3 5mm Jack plug to 3.5rttrn Jack plug

Length 1 5th
114 5 pin DIN plus to 3.5mrn Jack connected

to pins 3 & 5 Length 1.5m
115 5 pin DIN plug to 3 5mm Jack connected

to pins 1 & 4 Length 1.5m
116 Car serial extension Screened insulated

lead. Fined plug & skt
117 AC mains connecting lead for cassette

recorders & radios, 2 metres
118 5 pin DIN phono plug to stereo

headphone Jack socket
119 202 pin DIN plugs to stereo Jack socket

with attenuation network for stereo
headphones Length 0.2m

120 Car stereo connector. Variable geometry
plug to fit most car cassette. 8 -track
cartridge & combination units. Supplied
with online fused power lead and instructions

123 6 6m Coiled Guitar Lead Mono Jack Plug
to Mono Jack Plug BLACK

124 3 pin DIN plug to 3 pin DIN plug.
Length 1.5m

125 5 pin DIN plug to 5 pin DIN plug.
Length 1 501

126 5 pin DIN plug to Tinned open end
Length 1 5m

127 5 pin DIN plug to 4 Phone Plugs
All colour coded Length 1.5th

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 1.5m

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 5rn

132 2 pin DIN plug to 2 pin DIN socket.
Length 10m

133 5 pin DIN plug to 2 phono plugs
Connected pins 3 & 5. Length 15m

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

178 AC mains lead for calculators, etc

E0.110'

E0.75'

E0.55'

E0.115'

E1.10'

E0.68.

£1.05'

E0.1110'

£0.110'

E1.110'

E0.75'

E0.75'

E0.75'

E1.30'

E0.50'

E1.05'

E0.1111'

£0.53'

LOAM'

(0.75'

E0.1111'

LOSS'

E1.75'
E0.45'

ELECTROLYTIC PAKS
A ring. of peke leech containing 18 first quality. mixed value
minimum electrolytic*.
16201 - values from 47rnED-10mFD flOp'
16202 - values from 10mFD-100mFD 110p.

16203 - values from 10OrnFO 680inFD 60p'

NUTS AND BOLTS
8A BOLTS - packs of BA threaded cadmium plated screws slotted
cheese head
Supplied in seutupen of 50

Type
tin USA
1/2 in OBA
tin 28A
Vain 2BA
'Ain 2BA
1 in 413A

No
839
840
842
843
844
845

Price
E1.20
E0.75
E0.65
E0.45
£0.52
E0.44

Type
hies 4BA
Ain 4BA
tin 6BA
hit 68A
An 6BA

No
846
847
848
849
850

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

Type
OBA
2BA

No
855
856

Price
E0.72
E0.48

Type
48A
6BA

No
857
858

Price
£0.32
[0.25
E0.41)
£0.21
E0.25

Price
E0.30
E0.24

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

Type
OBA
2BA

No
859
860

Price
E0.14
£0.12

Type
48A
68A

SOLDER TAGS - hot tinned supplied in multiples of 50

typo
08A
28A

No. Price
851 E0.40
852 E0.211

Type
4BA
6BA

No
861
862

No
853
854

Price
E0.12
£0.12

Pr!,
E0.22
£0.22

Containing 50 metal foil Capacitorlike Mullard C280 series. Mired
values ranging from 01 of-22uf Complete with identification sheet
0 N 16204 E1.20'

4

CASES AND BOXES
INSTRUMENT CASES. In two section. vinyl covered top end
sides aluminium bottom, front and back

Na.
155
156
157
158

Length
8in
11 in
bin
gin

Width
rio

6in
434m
53/4in

Haight

3in
1 44in
21/2in

Price
E1.25
E2.12
E1.30
E1.711

ALUMINIUM BOXES. Mede from bright .5., folded conetruction
each box complete with lief inch deep lid enders's..

No.
159
160
161
162
163
164
165
166
167

Length
514
4in
4in
51hin
4in
3in
7in
8in
bin

Width
21rim
4in
234m
4in
21/2in
2in
5in
Gin
4in

Height
11/2in
1 Ain
11/2in
11/2in
2in
lin
235m
3in
2in

Price
62p
62p
62p
70p
64p
44p
E1.04
£1.32
86p

BI-PAK CATALOGUE
NEW EDITION NOW AVAILABLE

Send for your copy of our revised catalogue and price list NOWT II
contains 127 pages packed with literally hundreds of semiconductors
components and our famous range of 13I -KITS audio modules

ONLY 65p POST FREE

ORDERING Do not forget to state order number arid your name and
address

V.A.T. Add 12Yt%t to prices marked- 8% to those unmarked hems
marked are zero rated

P&P. 35p unless otherwise shown

METAL FOIL CAPACITOR PAK

131-PAK
DEPT. ETI10, P.O. Box 6, Ware, Herts

COMPONENTS SHOP: 18 BALDOCK
STREET, WARE, HERTS.

- --
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SEMICONDU
TRANSISTORS

Typo
AC107

Price
£0.22

TT!.
0C136

Price
£0.1111.

71114,
80197

Pr..,
£0.95

Type
BSY95

Pric.
£0.13

Type
20301

Price
£0.22

Typo
2N3646

Price
£0.09'

AC113 £0.20 0C137 £0.18' 8D198 £0.85 BSY95A V3.13 20302 £0.22 293702 £13.0k*
AC 1 1 8 £0.20 BC139 £0.32 60199 £0.99 BRY39 £0.45 20303 £0.22 2N3703 £0.09'
AC117 £0.30 BC 1 40 £0.30 BD200 £0.99 80105 £1.40 20304 £0.30 293704 £0.07'
AC117K £0.34 07.141 £0.211 6D201 £0.80 BU105 / 02 £1.95 20306 £0.40 2N3705 £0.07'
AC121 £0.20 BC142 (0.22 80202 £0.80 BU204 £1.70 20308 £0.36 293706 £0.00'
AC122 £0.14 6C143 £0.22 60201 z 202 BU205 £1.70 20309 £0.39 2N3707 £0.08'
AC125 £0.16 13C145 £0.40 £1.70 BU208 £2.25 20339 £0.20 293708 £0.07'
AC126 £0.18 BC 1 4 7 £13.011. 130203 £0.80 80208/02 £2.95 203398 £0.18 263708A £0.07'
AC127 £0.18 BC 1 48 £0.09' B13204 £0.80 20344 £0.20 293709 £0.07'

AC128 £0.10 BC140 £0.08. 60203 Z 204 [122.2 £0.38 20345 £0.18 293710 £0.07'
4C128K £0.26 8C150 £0.20' £1.70 2G371 £0.18 293711 £0.07'
AC132 £0.20 BC151 (0.22' 80205 £0.110 MAT100 £0.19 203718 £0.12 2N3772 £1.60
AC 1 34 £0.20 BC I 62 £0.20' 00206 E0.110 MAT101 £0.20 20373 E0.18 263773 £2.50
AC137 £0.20 8C153 £0.25. 60207 £1.00 MAT120 £0.18 20374 £0.18 2N3819 £0.20
AC141 £0.22 BC154 £0.111. 00208 £1.00 MAT121 £0.20 20377 £0.32 263820 £0.35
AC141K £0.30 BC157 £0.10 00222 £0.47 MJ480 £0.95 20378 £0.19 293821 £0.60
AC142K £0.30 BC158 £0.10' BD225 £0.47 MJ481 £1.05 20381 £0.18 293823 £0.60
AC151 £0.20 BC159 £0.10' 60232 £0.55 MJ490 £0.85 20382 £0.18 2743903 E0.15'
AC153 £0.22 07.160 £0.32 80233 £0.411 MJ491 £1.15 20401 £0.32 293904 £0.15'
AC153K £0.30 8C161 £0.30 80234 £0.65 MJE340 1E0.68 20414 £0.32 293905 £0.15'
AC154 £0.20' BC167 £0.12' BD235 £0.55 MJE370 £0.80 20417 £0.26 293906 £0.15'
AC156 £0.20v BCI 68 (0.12* 60236 £0.58 MJE371 £0.60 294058 £0.12'
AC157 £0.26' 6C169 £0.12' 80237 £0.56 MJE520 E0.65 291388 £0.315 294059 £0.14'
AC165 £0,2w BC109C £0.14' 80238 £0.60 MJE521 [0.72 293884 £0.58 2N4060 £0.14'
AC 1 66 £0.20' 8C170 £0.10' BDX32 £2.20 MJE2955 £0.98 29404 £0.20 294061 £0.12'
AC167 £0.20' 8C171 £0.10. 60011 £1.36 MJE3055 £0.60 29524 £0.40 2744062 £0.12'

AC168 £0.25 BC172 £0.10' 00017 £1.80 MJE3440 £0.52 29527 £0.150 294284 £0.19'

AC169 £0.20. BC173 (0.12* BDY20 £0.80 MP8113 £0.62 26598 £0.40 294285 £0.10'
AC171 £0.25 BC1 74 £0.15. BDX77 £0.90 MPF102 £0.35 29599 £0.40 2N4286 £0.18'

AC176 £0.10 8C175 £0.35' 6F115 £0.22 M PF 1 04 £0.38 2N696 £0.13 264287 £0.10'
AC1 76K £0.29 BC177 E0.16 BF117 £0.50 MPF105 U1.38 29697 £0.12 294288 £0.11'
AC178 £0.25 BC178 £0.16 87118 £0.75 MPSA05 £0.30' 29698 £0.12 2N4289 (0.18'

AC I 79 £0.25 87.179 £0.16 67119 (0.75 MPSA06 £0.30' 29699 £0.32 294290 E0.18'
AC180 £0.20 67.180 £0.25 87121 £0.50' MPSA55 £0.20' 29706 £0.10 294291 £0.11'

AC1800 £0.20 5C181 £13.25. BF123 £0.110* MPSA56 £0.29' 297060 £0.12 2N4292 £0.18'
AC181 £0.20 BC182 £0.10' BF125 £0.50' ND120 £0.18 29707 £0.48 2N4292 £0.10'

AC181K £0.25 BC182L £0.10. BF I 27 £0.110' 29708 £0.14 294921 £0.65'

AC187 £0.10 BC I 83 £0.10' BF 152 £0.26' 0C19 £0.85 29711 £0.30 294923 (0.65'
AC187K £0.28 BC183L £0.10' BF153 E0.25' OC20 £1.85 29717 £0.30 295135 £0.10'
AC188 £0.111 BC184 £0.10' BF154 £0.22' 0C22 £1.50 29718 £0.25 295136 £0.10'

AC188K £0.26 BC184L (0.10* BF 155 £0.35 0C23 £1.50 26718A £0.50 295138 £0.10'
ACY17 £0.32 87.186 £0.22 07156 £0.28 0C24 £1.35 29726 (0.29 265172 £0.14
ACY1 8 £0.26 8C187 £0.22 BF157 £0.26 0C25 £1.00 29727 £0.29 295194 £0.56
ACY1 9 £0.25 BC207 £0.11' BF158 £0.35' 0C26 £1.00 26743 £0.20 2N5245 £0.40
ACY 20 £0.24 BC208 EOM' 87159 £0.36' 0C28 £0.50 2N744 £0.20 2N5294 £0.34
ACY21 £0.29 8C209 £0.12' 87160 £0.30' 0C29 £0.95 29914 £0.15 295296 £0.36
ACY22 £0.26 BC212 EOM' 8F162 £0.30' 0C35 £0.90 29915 £0.30 295257 £0.32
ACY27 £0.24 8C212L (0.11' BF 163 £0.30' 0C36 £0.90 2N929 £0.20 295458 £0.32
ACY28 £0.21 BC213 £0.11' BF 164 (0.50' 0C41 £0.20 2N930 £0.11 295459 £0.35
ACY29 £0.35 BC213L £0.11' BF165 £0.50' 0C42 £0.22 2N946 £0.40 295551 £0.36
ACY30 £0.25 BC214 £0.12' BF I 67 £0.24 0C44 £0.24 261131 (0.18 296027 £0.34

£0.25 BC214L £0.12' BF173 £0.20 0C45 £0.20 2N1132 E0.113 296121 £0.70
ACY34 (0.25 BC225 £0.26' BF I 76 £0.35' 0070 £0.24 291302 £0.15 296122 £0.70
ACY35 £0.25 BC226 £0.36. 8F1 7 7 £0.26 0071 £0.15 26 1 303 £0.18
ACY36 1E0.35 6C227 £0.16' 8F1 78 £0.28 0072 £0.24 291304 £0.18 25301 £0.50
ACY40 £0.22 6C238 £0.16. BF179 £0.30 0074 £0.28 261305 £0.18 25302 £0.43
ACY41 £0.26 BC251 £0.15' BF1130 £0.30 0075 £0.30 2N1306 £0.25 253024 (0.43
ACY44 £0.20 BC251A £0.15' BF181 t0.30 0076 £0.35 26 1 307 £0.25 25303 £0.56
00130 £0.70 07.301 £0.211 BF182 £0.30 0077 £0.50 291308 £0.30 25304 £0.71
A0140 £0.60 8C302 £0.29 0F183 £0.30 0081 £0.22 £0.30 25305 £0.110
AD142 £0.95 BC 303 £0.24 BF) 84 £0.20 °CBI D £0.24 291599 £0.36 2S306 £0.50
40143 E0.75 BC304 £0.30 BF 185 £0.20 0082 £0.24 2N1613 £0.20 25307 £0.80
80149 £0.60 8C327 £0.111. BF 186 £0.26' 00821) £0.30 261711 £0.20 25321 £0.57
A0161 £0.42 BC328 (0.15' BF 187 £0.26 OCB3 £0.26 291889 £0.45 2S322 £0.43
A0162 £0.42
00161/162

0C337
0C338

£0.15'
£0.15'

BF 188
BF I 94

£0.40
£0.10'

0084
0C139

£0.38
£1.20

291890
291893

£0.45
£0.30

2S322A
25323

£0.43
£0.57

£0.05
AD/140 (0.55

BC440
BC441

£0.30
£0.30

B61 95
BF 196

£0.10'
£0.10'

0C140
0C169

£1.15
£0.35

2N2147
292148

£0.75
£0.70

25324
2S325

£0.71
£0.71

0F114 £0.21 5C460 £0.30 BF197 £0.12' 0C170 £0.35 292160 £1.00 25326 £0.71
AF115 £0.21 5C461 £0.38 BF 198 £0.14' 0C171 £0.35 292192 £0.38 25321 £0.71
AF116 £0.21 BC477 £0.20 BF199 £0.14' 0C200 £0.38 262193 £0.38
AF117 £0.21 BC478 (0.20 BF200 £0.30 OC201 £0.95 292194 £0.38 40311 £0.38
07118 £0.40 BC479 £0.20 BF202 £0.90' 0C202 £1.20 292217 £0.22 40313 £0.95
07124 £0.30 5C547 £0.12' BF222 £0.90 OC203 £0.65 2N2216 £0.22 40316 £0.95
AF125 £0.30 BC548 £0.12' BF224 £0.17 0C204 £0.90 292218A £0.20 40317 £0.40
AF126 £0.30 5C549 £0.12. BF240 £0.17' 0C205 £1.16 262219 £0.20 40326 £0.40
07127 £0.32 BC550 £0.14' 8F241 £0.17' 292219A £0.24 40327 £0.45
AF139 £0.35 5C556 E0.14' BF244 £0.30' P346A £0.35 292220 £0.20 40346 £0.45
AF178 £0.60 BC557 £0.13' BF257 £0.30 P397 £0.45 262221 £0.20 40347 £0.65
AF 179 £0.80 5C558 £13.12. BF256 £0.30 2N22210 £0.22 40348 £0.80
AF180 £0.60 BC559 £0.14' BF259 £0.42 8200088 £2.60 292222 £0.20 40360 £0.36
AF181 £0.55 BCY30 £0.55 BF262 £0.60* R20108 £2.60 2N2222A £0.20 40361 £0.36
AF186 £0.50 BCY31 £0.55 BF263 £0.60' 2N2368 £0.18 40362 £0.38
AF239 £0.39 BCY32 £0.60 BF270 £0.36 ST140 £0.15 292369 £0.14 40406 £0.45
01102 £1.20'BCY33 (0.55 BF271 £0.31 ST141 £0.20 2923694 £0.14 40407 £0.35
01103 £1.11 57.034 (0.60 BF 272 £0.60 2N2411 £0.25 40408 £0.52
ASY26 £0.30 BCY70 £0.15 8F273 £0.36' T1C44 £0.29 292412 £0.25 40409 £0.75
ASY27 £0.40 BCY71 £0.15 87274 £0.38' TIC45 £0.35' 2N2646 £0.47 40410 £0.75
ASY28 £0.38 BCY72 £0.14 BF324 £0.36' TIP294 £0.40 2942711 £0.22 40411 £2.70
ASY29 £0.311 BCZ I 0 £0.60 BF336 £0.35 T1P298 £0.62 292712 £0.22 40430 £0.95
ASY50 £0.30 BCIll £0.60 8F337 £0.30' 1P29C £0.50 262714 £0.22 40476 £1.60
ASY51 £0.30 BCZ1 2 £0.60 BF338 £0.35 TIP300 £0.50 292904 £0.19 40494 £0.70
ASY52 £0.30 80115 £0.50 8F457 £0.37 717300 £0.60 2629044 £0.21 40495 £0.80
ASY54 £0.30 130116 £0.80 0F458 £0.37 TIP30C £0.60 292905 £0.18 40512 £1 35
05055 £0.30 00121 £0.85 BF459 £0.38 TIP314 E0.415 2629054 £0.20 40594 £0.90
ASY56 £0.30 80123 £0.65 BF594 £0.30' TIP3113 £0.47 262906 £0.16 40636 £1.10
ASY57 £0.30 130124 £0.70 BF596 £0.211' TIP31C £0.49 292906A £0.19
0SY58 £0.30 00131 (0.38 BF939 £0.24 TIP32A £0.49 262907 (0.20
ASY73 £0.30 80132 (0.40 BFR40 £0.25' TIP32B £0.61 2929074 £0.22
0U1 04
AU110
AU113

£1.40
£1.40
£1.40

80131'132E0.86

BD 133 £0.40
B

BMg
BFX29

£0.28' TIP32C
£0.25' TIP41A
£0.22 T1P4113

£0.53
£0.49
£0.51

2N2923
292924
2N2925

£9.19'
£0.15'
£0,15'

00135 £0.38 BFX30 [0.30 TIP41C £0.53 292926G £0.09'
BC107 £0.01 80136 (0.35 BFX04 £0.22 TIP42A £0.53 292926Y £0.05'
8C1070 £0.06 80137 £0.35 BF085 (0.24 TIP42B £0.55 2929260 £0.05'
57.1078 £0.08 8D138 (0.40 13FX86 (0.25 TIP42C £0.57 292926R £0.05'
BC107C £0.10 00 1 39 £0.36 0FX87 £0.22 1172955 £0.66 2N29266 £0.00'
BC108 £0.09 BD I 40 E0.36 BFX88 £0.22 TIP3055 £0.50 293010 £0.65
87.1084 £0.10 80139/140 BFX90 £0.55' 11043 £0.24 293011 £0.15
BC108B £0.08 £0.80 BFY50 £0.16 TIS90 £0.22' 293053 £0.16
BC108C £0.08 130155 £0.110 BFY51 £0.16 293054 £0.40
87.109 £0.08 50175 £0.60 BFY52 £0.16 UT46 £0.22 293055 £0.40
BC1094 £0.08 00176 £0.50 BFY53 £0.16 293391 £0.20'
Bc 1 098 £0.09 80177 £0.65 BIP19 £0.35 ZTX107 £0.10' 293391A £0.22'
BC109C £0.10 BD178 (0.68 131720 (0.38 ITX108 £0.10' 293392 £0.20'
07.113 £0.16. 50179 £0.75 B1P19/ 20 £0.80 ZTX109 £0.10' 293393 £0.20'
BC114 £0.16' 80180 £0.75 BSX25 £9.45 ZTX300 £0.12' 293394 £0.20'
87.115 £0.18' 80181 £0.15 135419 £0.11 ZTX301 £0.12' 2N3395 £0.22'
8C116 £0.19' 60182 (0.90 BSX20 £0.18 ZTX302 £0.19' 2N3402 £0.21'
BC116A £0.19' 130183 £0.95 BSY25 £0.16 ZTX303 £0.15' 293403 £0.21'
0C117 £0.20. 00184 £1.10 BSY26 £0.16 ZTX 304 £0.20' 293404 £0.29'
5C118 £0.14' 130185 £0.68 EISY27 £0.19 ZTX 330 £0.15' 293405 £0.42'
BC119 £0.25 BD 1 86 £0.88 EISY28 £0.15 ZTX500 E0.14* 293414 £0.15'
8C120 £0.40 80I87 £0.75 BSY29 £0.15 ZTX501 £0.12' 293415 £0.16'
8C125 £0.17. 1301813 £0.75 BSY38 £0.19 ZTX502 £0.16' 293416 £0.29'
8C126 (0.22' 130189 E0.711 BSY39 £0.19 21'0503 £0.12' 293417 £0.29'
BC132 £0.111. 00190 £0.78 BSY40 (0.29 ZTX504 £0.45' 293614 £1.00
8C134 E0.115. 00195 £0.90 BSY41 £0.29 ZTX531 £0.26' 293615 £1.05
67.135 £0.15. 80196 £0.86 BSY51 £0.25 ZTX550 £0.16' 293616 £1.05

OPEN

SERIPES ICs
IC L%7T4P. I (0.24 nT`TMLTI(0.20, f,TI E031 Il:3 r0.1:

7401 £0.11 7428 £0.33 7423 12225 74107 £0.27 74164 COM
7442 £0.11 7430 £0.12 7171 £0.25 14110 £0.45 74165 WAS
7403 £0.11 1432 £0.22 7475 £0.29 74111 1.0.67 74196 E11.95
7404 £0.11 1433 £11.30 7476 111.25 74118 (0.80 71174 (0.00
7405 COM 7137 (0.23 7410 £0.44 74119 E1.15 74175 (0.66
7106 ULU 7438 £0.23 7111 (0.45 14121 £0.24 74175 011.74
1407 £0.16 7140 (0.12 7432 (0.99 74122 £0.39 71177 £0.75
7408 £0.13 1441 (0.50 7143 t0.70 74123 £11.46 74180 ULU
7409 MA 3 7142 £11.54 7484 £0.68 7436 111.74 74181 11.60
7410 £0.12 7443 (7.14 7145 LOU 74136 111.55 74182 £0.74
7411 £0.17 7444 £7.44 1450 y0.25 74145 £0.62 74184 £1.18
7412 (0.28 7145 £0.65 7419 £1.85 74150 £0.95 74190 E1.00
7413 (0.24 7446 £0.45 7190 (0.32 74151 £0.51 74191 t 1 .00
7414 £0.50 7447 (0.60 7451 Elms 71153 £0.511 74192 £0.95
7416 £0.26 7444 £0.56 7492 (0.37 71154 (0.85 14193 (1.00
7417 £0.26 1150 £0.12 1493 (9.30 71155 MAO 74194 1.0.89
7429 £11.12 7451 £0.12 7491 £3.75 74156 OLIO 74195 (0.32
7421 £0.20 7153 £0.12 7495 (0.50 /4157 ULU 74196 £0.89
7422 (0.16 7454 £0.12 7496 (0.62 14110 E0.711 74197 £0.05
7423 £0.23 1460 £0.52 741023 £0.92 74161 £0.78 74193 77.45
1425 Dug 7470 (0.25 74104 (0.39 74162 £0.711 74199 E1.45
742E EOM

CMOS ICs
Type Price Type Pnce Type Price Type Price Type Price
C04000 COT 5
£04001 £0.18

C04015 £13.98

C04016 £0.50
004026 71.70
C01027 (0.60

C0404.3 £0.95
224044 £0.41

7.04070 £0.41
cowl (0.23

£04002 £0.56 C04017 £0.94 064026 £0.98 014045 E1.40 004172 £0.23
7.040136 (0.94 0114018 (1.00 C04029 £1.15 004046 £1.30 C04081 £0.20
C04007 COI 8 C04819 (0.55 C04030 £0.55 004847 £1.10 C04002 (0.23
£04008 £0.911 C04020 (1.10 014031 (2.20 7.04049 (0.55 7.04510 t 1 .30

C04009 (0.58 (04021 CO, 98 C04035 (1.30 C04350 C0.55 004511 C1.60
004010 £0.511 7.04022 (0.90 004037 £0.95 7.06054 CLIO 044516 £1.40
C04011 00.20 2241123 7.0.26 094040 £0.95 CD4055 (1.40 004518 £1.25
004012 (0.20 034024 (0.00 £04041 (0.02 CC4056 (1.35 C04520 £1.25
C34013 £0.52 C04025 (920 6114042 (9112 0041369 (5.40

LINEAR ICs
Type Price Type Price Type Price Type Price Type Price
CA3011 (1 05' 11301 £0.39. 67.1456 £1.60. 72709 (0.46. 586110 £1.50'
C13014 £1.70. 1/301 01.60 661466 C4.50 709P CO25. 596115 C1.90.
C/3318 (0.75' 111308 E 1 .40' 141469 02.95 1147107. E0M* 01176660 C0.75.
013070 (1.70. 1.61309 C1.50 MC1496 £0.911" 7 0710 £13.30* 51.4144 £1.95'
C/3028 01132. 1132450 C1.50 NE536 C3.50" LIANIC C0.32* 14.155011 (0.35
CA3035 C1.70. 10320 120 C1.50 6E575 03.50. 72711 £11.32. 7446214 £2.00'
7.43036 (1.35' 131320150 £1.50 10501 (7.50' 1167237. (0.45 1946216 (2.50'
C401342 (4 50' 1.61320,240 (1.50 NE550 00.95 72723 C0.45 113661 C1.65"
C13043 El .85' 11380 C0.95" NE555 £0.32 1617410 (024" 780 100 E I .30*
CA3046 E015' 11381 E1.55. 6(556 £0.82 72741 00.24* 796540 E2.20^
343052 C180' 313900 C0.65' 04561 (3.95 7417 £11.204 78800 (0.80*
CA3054 (135. 8013031 (I .4AI " NE562 £3.95 1817470 £0.704 7114810 LIM"
C63075 t I 30' MC1304 (1.90" 6E565 (1.75" 72747 £1179. 184820 (0.80"
C03081 E1.50' 601310 (0.95' 11E566 (1.50' 00149 £11.354 T369200 E3.40°
(830119 (2.50 MC 1312 £ 1 .90* 6(567 E I .80' 72746 E1335' 77.42700 (2.21).
CA3090 (425" 861330 t 1 .ZO. U4702C (0.46^ 74137 (US`
673123 E1.90'

£0.93
MC1350 11.20"
MC1351 ( I .29*

72702 (0.46"
04703 E0.25*

5117691311 t175'533130

3176023 El .75
C47142 C0.90 87.1350 01.40 0709 [0.25"

DIODES
Type Price Type Pnce Type PF1.. Type Price Type Price
801 19 (0.00 8/13 £0.07 81164 £0.51 0410 £0.35 5010 CO 06
80120 C0.09 64116 £0.01 01176 00.75' 0147 (0.00 5019 to 06
11129 (0.00 85100 (0.22 81206 £0.30 0470 (0.09 11134 £0 07
03130 40.09 81101 C0.22 81010 (0.45 0179 (0.13 1344 CO 07
0113 00.15 81105 C0.22 BYZ I I (0.45 0601 (1113 6914 CO 06
90100 (0.10 87114 C0.22 87112 (0.45 0085 (0.13 11916 00.06
65102 £532 80124 £0.22* 61713 £0.40 0090 £0.07 114 148 7.0.06
01148 C0.15 81128 C0.55. 91015 C0.41 0891 C0.07 544 (0.05
66154 C0.12 01127 (0.16. 111717 (0.36 0895 (0.07 5920 CO 06
01155 E0.14 81120 £0.16 01710 0.39 04182 £0.13
64173 C0.15 06130 £0.17' 96119 (836 MOO (0.09
58104 C0.15 80133 (0.20' 045 (0.60 04202 (0.00

TRIACS
2 amp 705 Case 10 Amp TO411 Use
Volts No Price Volts 60 Price
100 411124 100 £0.31 100 781104 100 E 0 . 77

200 TR 1 24 200 £0.51 200 71110134 200 (0.92
400 1 ft 1 24 400 C0. 7 I 400 1111000 400 t I .12

6 Amp 7066 Case 10 Amp 10220 Plastic Case
Yoh No Price Palls No Pnce
100 TR 164 100 ( 0 51 400 1111004 400p t 1 .1 2

200 711164 200 £0.61 MACS

400 7615a 400 ( 0. 77 00100 £ 0 20 032 (0.25

ORDERING VISIT US AT BREADBOARDDo not foget to state
order number and SEYMOUR HALL
your name and ad-
dress

LONDON, W.1
NOV. 21st -25th

V.A.T. 10 3n, le 7 p '1,1

Add 12' . lo paces marked IP. to Nose
unmarked Items marked 1 are zero rated STANDS

P&P E2 E3 F2 F3 El 0 El 1
356 unless otherwise stmed

HimpAit
DEPT. ETI.10, P.O. BOX 6, WARE, HERTS.

SHOP 18 BALDOCK ST WARE HERTS
!I .._ , "sr, RArlItiUrtIN 10 34) IVILJIN -SAT
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AUDIO KITS OF DISTINCTION FROM POWERTRAN

DE LUXE EASY TO BUILD LINSLEY-HOOD
75W AMPLIFIER £99.30 + VAT

This easy to build version of our worldwide acclaimed 75W amplifier kit based upon circuit
boards interconnected with gold plated contacts resulting in minimal wiring and construction'
delightfully straightforward. The design was published in Hi-Fi News and Record Review and
features include rumble filter. variable scratch filter, versatile tone controls and tape
monitoring whilst distortion is less than 0.01%.

cabinet size 18.3" x 12.7" x 3.1".

WIRELESS WORLD FM TUNER £70.20 + VAT
A pre -aligned front-end module makes this Wireless World published design very simple to
construct and adjust without special instruments. Features include an excellent a.m. rejection.
push-button station selection as well as infinitely variable tuning and a phase locked loop
stereo decoder incorporating active filters for "birdy'' suppression.

cabinet size 18.3" x 12.7" x 3.1".

LINSLEY-HOOD CASSETTE DECK £79.60 + VAT
This design, published in Wireless World. although straightforward and relatively low cost
provides a very high standard of performance. There are separate record and replay amplifiers
and switchable equalisation together with a choice of bias levels are also provided. The
mechanism is the Goldring-Lenco CRV with electronic speed control.

cabinet size 18.3" x 12.7" x 3.1".

T20 + 20 AMPLIFIER £33.10 + VAT
This kit. based upon a design published in Practical Wireless, uses a single printed circuit
board and offers at very low cost, ease of construction and all the normal facilities found on
quality amplifiers. A 30 watt version of this kit (T30 + 30) is also available for £38.40 + VAT

cabinet size 15.5" x 6.7" x 2.8".

WWII TUNER £47.70 + VAT

cabinet size 15.5" x 6.7" x 2.8".

POWERTRAN SFMT TUNER £35.90 + VAT
This is a simple low cost design which can be constructed easily without special alignment
equipment but which still gives a first-class output suitable for feeding any of our very popular
amplifiers or any other high quality audio equipment. A phase -locked -loop is used for stereo
decoding and controls include switchable afc, switchable muting and push-button channel
selection (adjustable by controls on the front panel). This unit matches well with the T20 + 20
and T30 + 30 amplifiers.

This cost reduced model of our highly successful Wireless World FM Tuner kit was designed to
complement the T20 + 20 and T30 + 30 amplifiers and the cabinet size. front panel format
and electrical characteristics make this tuner compatible with either. Facilities included are
pre -aligned front-end module, switchable afc, adjustable switchable muting. LED tuning
indication and both continuous and push-button channel selection (adjustable by controls on
the front panel).

cabinet size 15.5" x 6.7" x 2.8".

COMPLETE KITS: Our complete kits really arecomplete. All of the projects shown on this page.are supplied with fully finished metalwork, ready assembled high quality teakveneer
cabinet. cables. nuts, bolts, etc , and full instructions - in fact everything'

All of the kits shown on this page are available as separate packs (except the Powertran SFMT Tuner) for those customers who wish to spread their purchase or perhaps make their own
cabinets or metalwork. Prices are given in our FREE CATALOGUE.

PRICE STABILITY: Order with confidence, irrespective of any price changes.
We will honour all prices in this advertisement until January 31st. 1979. If ETI
December, 1978 issue is mentibned with your order. Errors and VAT rate OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!
changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling
and documentation.
U.K. ORDERS: Subject to 121/2% surcharge for VAT- (i.e. add Ye to the price).
No charge is made for carrier. 'or at current rate if changed.
SECURICOR DELIVERY. For this optiongservicelliir rr-TairaniroTir( add PORTVVAY INDUSTRIAL ESTATE ANDOVER
52 50 (VAT inclusive) per kit.
SALES COUNTER: If you prefer to collect your kit from the factory, Call at ANDOVER HANTS SP 10 3N M (0264) 64455
Sales Counter (at rear of factory) Open 9 a.m.-4.30 p.m. Monday -Thursday.
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news digest
Be boring
better!
Thi is known as a Bimdrill
(Don't blame us - it's
their name). It costs £19.50
+ VAT and comes com-
plete as you see it here. It

Catch these
Two more companies sent
us in catalogues this.
month. The first was ACE
who do a 36 page affair for
30p. The range they stock
is pretty good as are the
prices. A nice touch is the
new range of new kits fot
the beginner. Worth
having.

The other was Steven-
son. This catalogue is pro-
duced superbly and as it's
free it's worth a look just
to see how these things

is mains powered, runs at
7500 RPM, and looks very
useful indeed. Any more
questions to:
Boss Mouldings Ltd, Higgs
Industrial Estate, 2 Herene
Hill Road, London SE24
OAU.

should be done. IC's are a
strong point here, and a
range of books is also in-
cluded. Some very useful
data is given in the back of
the booklet which should
also be on your book-
shelves.

Addresses for these
people appear on their ads
elsewhere in this issue.
Catalogues are things you
should collect if you're
serious about the hobby,
as there is always some-
thing you'll want from
somewhere at sometime
or other!
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Key feature
New from Vero of box
frame is the new keyboard
enclosure. Supplied as a
kit it comes complete as a
one piece ABS enclosure,
anodised aluminium cover
plate with self adhesive

Just the thing
for Casanova?
Timetrac is a new little
helper for people with
busy lives and lousy
memories. It contains a
calendar preprogrammed,
and can sound alarms

feet and all fixings. It will
house a standard key-
board or individual keys as
required - ideal for small
desk -top terminals.
Vero Electronics Ltd, In-
dustrial Estate, Chandlers.
Ford, Eastleigh, Hamp-
shire.

when required. Two stop-
watch facilities are also
incuded.

Power is normally from
AC adaptor, but battery
power is provided as
standby.
Optimisation Ltd, 45 South
Street, Bishop's Stortford,
Hertfordshire.

Time to
calculate?
'Credit card' calculators
do have advantages.
Here's another one that
can tell you how long you
took to spend a fortune.
Called the ST 24, it is a
four -function plus % and
stopwatch calculator.
Maximum time to be

watched - 23hrs 59mins
59secs. Lap timing, second
place timing normal stop/
start and 1/10th sec indi-
cation are all possible.

The calculator can be
used while the timers
(with possible repeat op-
tion) or stopwatch is being
used. The most you'll pay
for it is £24.95 anywhere.
Available now.
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electronicsto

KEY:
1: The bit of chocolate you thought you'd leave

for later.

2: Coffee stains (instant).

3: A useful -sized bit of stiff paper to stop the
window from rattling.

4: Rough calculations for your new combined egg
timer/laser cannon project.

5: ETI makes a fair soldering iron stand.

6: The dog insisted on carrying your copy to you
along with your slippers.

WHAT A BIND!

Half our orders for binders are repeats: we think
that says a lot for their quality. At £3.00 all inc. you
get a great deal of peace of mind too!

ETI Binders
25-27 Oxford Street,
London W1R 1RF.

8

The image of it
The picture shows images
achieved in lousy condi-
tions by EMIs new wonder
underwater TV system.
The system has just won
the IR100 award in
America for its solving of
the problems associated

with the quartz and
frequency troubles earlier
systems experienced.

The whole thing is corn-
paritively simple, and uses
201 lines per frame, 1Z1/2
frames per second. A
range of several meters is
possible even in atrocious
conditions.

Cross point
Now available from Jer-
myn are 2 new Crosspoint
Switches complete with
control memory which are
ideally suited where
numerous analogue or

data lines have to be
switched.

These CD22101 and
CD22102 devices consist of
4x4x2 arrays of crosspoint
transmission gates, 4 to 16
line decoders and 16 latch
circuits, with any one of
the 16 crosspoint pairs
being selected by applying
the appropriate four -line
address and any number of
crosspoints being ON
simultaneously.

Bandwidth is 10 MHz
and low ON resistance is
typically 75ohms @ 12
Volts VD D. Other
significant features in-
clude closely matched
switched characteristics,
high linearity and
standard CMOS noise
immunity.
Mogul Electronics Ltd, 272
High Street, Epping, Essex
CM16 4DA.
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Less than
(h)armless?
This mechanical arm is
controlled by a microcom-
puter and has been de-
signed to enable even the
most severely paralysed
patients to fend for them-
selves. The electronic
super -arm of the future
was amongst new deve-
lopments shown for the
first time at a two-day
'Aids to Independence'
exhibition organised by
North Surrey, Community
Health Council at Ashford
Hospital, Middlesex.

Although the arm is
only in its prototype form,
Dr. Jackson Todd of
Queen Mary College, Lon-
don (pictured above), de-
monstrated that it could
be programmed to carry
out separate or a series of
quite delicate movements.
A patient only able to
move his head could con-

trol it using a stick held in
his mouth to activate con-
trol buttons.

The so-called bionic
arms that are now becom-
ing available depend on
the patient having some
muscle movement. But
this microprocessor con-
trolled version can be pro-
grammed to carry out any
type of function indepen-
dently of the patient. The
project has been under-
way at Queen Mary Col-
lege for about a year and
the control system, be-
lieved to be the first of its
kind in the world, is com-
plete. The next step is to
produce a properly engin-
eered prototype arm and
integrate it with the input
devices and the micro-
processor control unit.

For further information
contact:
Tom West, Director
of Public Relations,
Surrey Area Health
Authority.

1

L-AtiOug-
It's not all old
hat
A new magazine is to be
launched soon - January

- specifically for en-
thusiasts of vintage sound
equipment. It will be bi-
monthly and on subscrip-
tion only. Among the
areas covered will be
wireless equipment,
gramophones and cylin-
ders,valves pre-war
pioneering exploits and
tales of the companies in-
volved.

It will begin life as a 32
page job and sample Nols
can be obtained for 65p all
inc. Subs rates will be
£5.80.

U.K. Sounds Vintage, 28
Chestwood Close,
Billericay, Essex.

NON -SUBSCRIBERS
START HERE -D

CL1 Rr )

I HE CORNET R. HOP
"SORRY MATE THE
00C CHE AT 0 Nr,101E
COPY "

A MAGAZINE STAND:
"WE'VE RUN OU,T,
BUT I CAN GIVE YOU
'CAMPING NEWS' ?"

GIVE UP, GO HOME
AND TAKE OUT A

POSTAL SUBSCRIPTION
TO ETI

's THE DEPARTMENT STORE
2 "MAGAZINES ? THAT'S JUS I
.4 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 W1 R 1 RF
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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.. OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 309' TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. SEND 45p FOR OUR CATALOGUE.

VATExport orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, all
prkee are exclusive of VAT. Please add 8% to devices marked P. To the rest odd
12 W 1/0.

We stock thotla-nde more items. It pays to visit us. We ore situated behind Watford Football Ground.
Nearest Underground/BR Station: Watford High Street. Open Mondry to Saturday. Ample Free Cr
Parking space available.

POLYESTER CAPACITORS: Anial 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 9p, 0-022. 0-033.

1091 0.047 0-068 14p; 0-1. 16p; 0-15. 0.22. 22p; 0.33. 0-47 311p; 0 68 466.
160V:0.039, 0-15, 0.2211p; 0-33 0-47 194; 0-68. 1-0 22p; 1-529p; 2 1 32p;
DUBILIER: 1000V: 0-01. 0-015 20p; 0-022 22p; 0-047 26p; 0-1 389; 0-47 48p.

POLYESTER RADIAL LEAD (Values in y F) 240V:
0-01 0-015 0-022 0-027 5p; 0-033 0-047 0-068 0.1 7p; 0-15 11p; 022. 0-33
13p; 0-47 115p; 0-68 1116; 1.0 24p; 1-5 27p; 2-2 316

FEED THROUGH
CAPACITORS
t 000pF , 350V 114

ELECTROLYTIC CAPACITORS: Arial Mad type (Values are in y F)
83V: 0-47. 1.0, 1-5. 2-2. 2-5, 3-3. 4-7. 6.8. 8. 10. 15. 22, Sp; 47. 32, 50, 11p; 6 100. 27p; 110V; 50
100. 220. 254; 470. 509; 1000. 2200. (111p; 40V: 22. 33. 7p; 100. 11p; 3300. 82p; 4700.649; 3611: 10,
33. 7p; 330. 470. 32p; 1000. 41p; 25V: 10. 22, 47. Sp; 80. 100. 160 Sp; 220, 250, 136; 470. 640. 25p;
l 000. 27p; 1500. 30p; 2000. 34p; 3300. Sip; 4700 644; 16V: 10. 40. 47. 68, p; 100. 125. Sp; 470,
16p; 1000. 1500. 20p; 2200. 34p; 10V: 4. 100, 64; 640. 10p; 1000. 14p.
TAG -END TYPE: 70V: 2000. 964; 4700. 1214;50V: 10,000. 245p; 3000. 711p; 40V: 4000 70p; 2500.
85p; 25V: 4700. 4116; 2000. 37p; 40V: 15.000 4406. 3215V: 200+ 100+50+100 190p.

TANTALUM BEAD CAPACITORS POTENTIOMETERS (AB or EGEN) OPTO
35V: 0 1 p F. 0-22. 0-33. 0-47. 0-68. Carton Track, 'AW TN & 1/2W Lincorsolues ELECTRONICS *
1.0. 2.2p F. 3.3. 4-7. 6-8 25V: 1-5. 10. 5000 1K() & 21(0 Bin. only) Single gang LEDs plus Clip
20V: 1-5. 18V: 100F 13p each. 27p TIL209 Red 139
22268. 478 F. 100406. 5K0.21/0 single gang 27p T0211 Grit lip
101/: 228F. 33. 47 IV: 47. 68. 100 500-2M0 single gang 0 /P switch 60p 711212 Yellow 22p
3V: 68. 1008 F. 20p each. 5102M0 dual gang stereo 70P 2 Red 169

2 Anther Green
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS Yellow 199
100V: 0.001, 0-002. 0005. 001p F Op 0-25W log and linear values 60mm I5400 2669
0-015, 0-02. 0-04. 0-05. 0-0568 F 7p 5100-500K0 single gang 706 OCP71 110p
0 18F. 0-15, 0-2 Ilp. SOV: 0.470F 11p I OKO -500K0 dual gang 1109 ORP61 649

CERAMIC CAPACITORS 60V Sell Stick Graduated Bezels 22p ORP12 634

Rime: 0-5pF to 10.000pF 3p
011.307 6756

0-0151IF, 0-0228 F. 0-0330F 411 PRESET POTENTIOMETERS 2N5777 45p

0.0470F 4p. 0 fir F 91. 01W 50)-5M0 Miniature Vertical &
7 IL31

5.91112 .4.1 0
CA
15,1.ns

Hrironl 3 105p
SILVER MICA (Values in pF) 3-3, 4-7. 0.o

ta
25W 1000-3-3M0 hertz. larger 10Spp TIL313 3 CC 105p

6-8. 10, 12. 18. 22. 33. 47. 50. 68. 75, 0-25W 2067-4-7W Ven. 108 T11321 5 CA 115p
82. 85. 100. 120. 150. 220 Illp each - 011322 5 CC 1 1 Sp

250. 300. 330. 360. 390. RESISTORS - Erie make 5% Carbon DI704 .3 CC 99p
600. 820 169 each Miniature High Stability. Low. noise DL707 3 CA 99p
1000. 1800, 2000. 2200 20p each DL747 6 CA 180p

POLYSTYRENE CAPACITORS: RANGE VAL 1-99 100+ M
ENAN3640

1756
10pF to Inl Sp; 1 5nF to 47nF 10p 'AW 2.20-4.7M E24 1.54 14 8414351 3 Grn

pa 55W2. 20-4. 7M El 2 2p 1.59
11109

CERAMIC TRIMMER CAPACITORS 1W 2.20-10M E12 SP 05 HP5082.7730
2.70: 4.15pF. 6-25pF. 8-30pF 2% Metal Film 100-1510 44.

1%0.5W 5101M E24 104 Sp
leap

MINIATURE TYPE TRIMMERS 100+ price applies to Resistors of each liquid Crystal Display
2 5.6pF. 3- 10pF . 10.40pF 22p type not mixed values,

31/2 or 4 Digit 9156
5.25pF. 5-45pF, 60EF. 88pF 30p OPTO

ISOLATORS
ton 1011 TRIMMERS THERMISTORS: 041034. 1039, T1L 111/2 1059
3-40pF. 10-80pF 25-190pF 25. 1040, 1055 1056 1058. 1066 1067 111114 110p
100-500pF. 45'r; 1098. 1100 20p each 711117 1646

JACKSONS VARIABLE CAPACITORS
OTaiic.. 0 2 365pF with low
100/3000F 140p motion Dove 325p
5000F 1050 00 208, 176 28159
6 I Ball Dove ,. . with stow
4511/ DAF 116p* motion drove 3269
Dial Drive 4183 C804-5pF 10 15
6 1/36 1 660p* 25 50pF 1769*
Drum 54min SOp* 100. 150pF 2159*
0-1-365pF 245P l' 3s310pF 495p 0A9 75
00 2 365pF 275p 00-3n25pF 430p 0A47 1

DENCO COILS 81)72 "F'
..., 00479706 1

1

-
RFC

'DP' VALVE TYPE
5 chokes 9104.81

I(19mH)
Range 1-5 ELY.R.W

RFC 7 0485 I
669

IFTI3/14/1
1/69

5,16,
77 S69 0A90

6-775p 1FT 18/1 6 995 0491
1-5 929 1E718/465 1059 0A95
'T' Green1Y.R.W 939 .._ 0A200

MW5FR 82
TOC I89A Valve Holder 1' 04202p N91425p MW /1.W 5ER 1034 N916

RP CH-011ES N4001/2*
N4003*
N4004/5*
N4006/7*
N4148

VEROBOARD* o i_ oil 0 15 544 20
copper clad) )plain) 34/100V* 18

21/2 x 31/4 41p 33p 22p 34/400V* 20
2'5- n 5 49p 456 266 34 /600V* 27
3% n 3% 49p 456 - 3A 1000V*
3%  5 58p 60p 39p 30
21/2 t 17 152p 121p 746 (41 600V 50
3% n17 1956 1636 11376

1,.1-1 4.7. 10. 22, 33. 47, 100. 200 470
50. Im1-1. 2.5. 5. 10 369 each

.13mH 100 604 isseh

414. 17 252p - 165p
Pkt of 35 Pins 30p
Spot face cutter 85p
Pin linemen tool 99p

NOISE
25) 1SO

VERO WIRING PEN*
Plus Spool 325p

Spare spool (woe) 110p* Combs 7p each

FERRIC CHLORIDE*
c bag Anhydrous 656 + 306 p. & p.

DALO ETCH RESIST PESO
75p

are tip

VARICAPS
MVAM2. 135
MVAM 115

105
BA102 25
88104 40
881058 40
88106 40

COPPER CLAD BOARDS*
Fibre Single-, Double- SRBP

Glass sided sided 7 5 .7 5
6 x 6 75p 90p 606
6 x12 130p 175p

DIL SOCKETS* Low Profile (TEXAS)
8 pin 104; 14 pin 12p: 16 pin 13p; 18 pin
204; 20 pin 27p; 22 pin 30p; 24 pin 30p;
28 pin 42p; 40 pin 659. 60 pin 2459.

SOLDERC, I PINS*
100 pins 540 1000 pits 400p

TRIACS*
3A200V 49
3A400V IS
844 0 OV 70
6A500V SS
8A200V 60
8A400V 76
8A 500V 92

IOA500V 97
154400V III
16.00V 155
18A500V 210
108139 f6

DIODES *BRIDGE Ferrites
AA119 it RECTIFIERS FX3008 25p
AA15 IS

80100 24 IA/2000 2026

FX108925pCR033 1 6 7 l'AA/1100V

80126 14 14/400V 29 LINEAR ICs
80127 14 1A/6000 34 02 76

2A/50V 36 09C 8 pin 35
2A/100V 44 09C 14 pin 49
2A/200V es 09C 105 36
2A/400V 53 23.14 pin 45
2A/600V 85 41*8 pm 22

41*14 pin 3244/100V 72
4A/200V 74 747C* 14 pin 70
4A/400V 748C*8 pin 36

10544/600V
79.

73 8 pin 150
4A/800V
6A/100V

8510 159
73 AY -1-0212 580

120

6A/200V' 78 AY -1-1313A 550
6A/400V 99 AY -1.1320 305
80164 40 AY -1-5050 150
VM18 DIL 40 AY -1-5051 145

41.1.6721/6 155
AY -3.1015* 00

ZENERS AY -3-8500* 350
Range 2V7 lo AY -3-8550* 460

AY -3-8710* 85039V 400m. AY -5-1013* 450
90 .114° AY -5.12244* 280

Flange 3V3 to
33V 1.3W AY -5-1230* 460

179 ash AY -5-1315 560
AY -5.1317A 630
AY -5-3500* 510
AY -5-3507* 416

SCRs* AY -5-4007 650
ThyristorS AY -5.8100* 735
1450V 3$ C43011* 82
1A100V 43 CA3014* 137
14200V 47 CA3018* 68
14400V 52 CA3020 170
66000 70 CA3023 170

3450V 38 CA3028A* SO
361000 43 CA3035 240
3A200V 60 CA3036 110
3A400V 110 CA3043 190
3A600V 120 CA3046 71
5A400v 120 CA3048 200
74400V 125 CA3075 175
8A400V ISO CA3080E* 70
6T106 160 .CA3081* 190
C106D u CA3089E 210
TIC44 26 CA309040 374
TIC45 45 CA3123E 200
254444 140 CA3130* 86

CA3140* 70
1CL7106* 752
ICL7107* 975

DIAC* ICL8038CC* 335
ST2 25 ICM7205* 1150

L0130* 462

TRANSISTORS
ACIO7* 23
AC117* 35
AC125* 20
AC126* 20
AC127* 20
AC128* 20
AC141* 24
AC141K* 38
AC142* 24
AC142K* 34
AC176* IS
AC187* 20
AC188* 20
ACY17 36
ACY18 40
ACY19 40
ACY20 40
ACY21 36
ACY22 40
ACY28 40
ACY39 75
ACY41 39
ACY44 39
60149* 70
A0161* 42
40162* 42
AF106* 70
AF114* 26
AF115* 25
AFI16* 25
AF117* 25
41118* 55
AF121* 48
AF124* 55
AF125* 35
AF 1 2 6* 55
AF127* 35
AFI39* 35
AF178* 70
AFI80* 70
41186* 50
A1239* 42
AF211 128
ASY26* 40
ASY27* 46
ASY50* 1111

ASY76* 95
ASZ21 SO
8C107*
BC1078* 10
8C108*
BC1088* 12
BC108C* 12
BC109*
BC109B* 12
8C109C* 12
8C113 17
8C114 19
BC115 19
8C116 if
BC117 16
8C118 IS
BC119* 26
BCI34 19
BC135 20
80136 IS
BC137 20
8C140* 25
8C142* 25
BC143* 26
BC147 7
BC1474 10
8C148 7

BC14813 10
eciasc 10
8C149 8
BC149C 10
BCI 53 14
8C154
BC157 10
80158 11
6C159 11

8C160* 27
BC1674 11

BC168C
8C169C
801 70
BC171
80172
BCI 77*
BC178*
8C179*
BC I82
BC183
BCI84
BC182L
EtC183L
BC1841.
8C186
BC187*
BC212
BC2121.
BC213
BC213L
BC214
BC214K
BC2I4L
8C3078
BC308
BC327
8C328
BC338
8C441*
BC461*
BC 7 7*
BC547
B C548
BC549C
BC557
BC558
BC559
BCY30*
BCY34*
8C039*
BCY40*
BCY42*
BCY43*
BCY58*
BCY59*
BCY70*
' Co 71*
BCY72*
BCY78*
Ball
80112
80115*
B0121*
BD 1 2 3*
80124*
80131*
80132*
80133*
80135*
60136*
80137*
60138*
60139*
B0140*
80142*
60144*
80145*
80181*
130205*
60378*
80434
80517*
806954*
606966*
8DY11
80017*
80060*
BEW61*
8E115*
81154*
81158*
81160
81161
E1116/

21
28
9

10
9

11
9

14
10
14
13
15
13
12
30
30
25
11
I1
13
13
12
20
57
75
80
78
48
75
22
22
IS
17
17
20

145
95
82
95
98

115
38
38
43
36
37
36
36
45
50
59

198
198

85
110

65
42
65
75
75

220
195
110
165

22
25
29
30
60
25

811730 25
81177* 24
811780 26
81179* 30
81180* 20
81181* 30
81182* 30
6E183* 30
81184* 30
BF194 10
81195 10
6F196 10
81197 10
8E198 18
81199 15
BF200* 32
812746 18
81244 24
1312448 30
131256* SO
BF257*
BF258* 30
BF259* 37
8E336 30
81394 22
BE594 40
81595 38
BFR39 25
BFR40 25
EIFF141 28
BFR79 28
U1180 zs
BFR81 25
BFR98 105
131529* 25
BFX81* 130
UMW*
131085* 24
BFX86* 28
BFX87* 23
BFX138* 24
13E118* so
81050* 20
13FY51* 20
BP/52* 20
8FY53* 28
BFY55& 45
BFY64* 40
131Y71* 20
BSX20* 15
85X26* 75
BSX29* 43
BSX78* 55
135095A* 26
B1.1105* 140
50205 190
BU208 225
E421 98
05567 SS
MI38001* 158
ME1120 25
ME4102 10
ME6002 14
MJ400* 90
MJ491* 190
MJ2955* 99
MJE340* SO
MJE370* 55
MJE371* 60
MJE520* 46
MJE521* SS
MJE2955* 99
MJE3055* 70
MR1102 30
MPFI03 36
14PF104 36
MPF105 36
MPF106 SO
MPF107 SO
MP53904 40
M1S405 24
MPS/106 24
MPSA12 '42
AA P SA SS 24

MPSA56
MPS/170
MPSUO2
MPSUOS
MPSUO6
MPSU52
MPSU55
MPSU56
MPU131*
0023*
0025*
0026*
0028*

0035*
0036*
0041*
0C42*
0043*
0C44*
0045*
0046*
OC70*
0071*
0072*
0074*
0075*
0076*
0077*
0079*
Oat I)*
00821)*
0083*
0084*
0C122*
0C123*
00139*
00140*
0C141*
00170*
0C171*
00200*
00201*
00203*
00204*
SJE5039*
TIP29
TIP29A
TIP2913
TIP29C
TIP30
0)1304
TIP308
TIP30C
TIP31*
TIP314*
TIP3113*
TIP31C*
TIP32*
TIP32A*
T1P328*
TIP32C*
T1P33*
TIP334*
TIP33.
TIP33C*
TIP34*
111.344*
TIP348*
111134C*
TIP35*
TIP35A
TIP358*
TIP35C*
11136*
T11364*
TIP361.
TIP36C*
T11414*
TIP418*
11P42A*
TI14213*
11P2955*
T1P3055*

LM 009 170
111413014P* 30
LM304* 240
LM 0137 110
LM 11* 120
LM 184 205
IM 195 195
IM 24A 79
1.11.4339* 80
IM 48* 95
IM 49* 00
LM372 125
LM379* 376
LM 80 95
LOA 815 145
LOA 8145 248
LM 82 125
1M1458* 50
LM 900* 80
LM 9095* 70
LM 911* 125
M25244* 760
M25344* 796
MC663 276
MC724* 175
MC1303 IS
MC1304P 280
MC1310P 145
MC1312(10 198
MC1488 SS
MC1489* 60
MC14433L 1260
MC1195* 305
MC1496L 92
MC1710CG 79
MC3340P* 110
MC3360P 120
MC3401 70
MEM780 205
MFC4000B 85
MFC6040* 97
MK50253* 650
MK50362* 650
MK50398* 635
MM2112* 110
MM57160* 620
NE515 30
NE543K 210
NE544 185
NE 555* 29
NE55608* 60
NE560* 325
NE561* 395
NE5628* 410
NE560* 00

5E566* 160 -

NE565A* 120 TTL 74* 77483

NE567V* 170 (TEXAS)

56571 420 7400 19
RAM2102-2* 170 7401 13
RC4136D 120 7402 14
ROM2513* 700 7403 14
SAS460 240 7404 14
SA5570 240 7405 10
5G3402* 295 7406 38-
SL4374 560 7407 35

SN72710* 43 7408 17
5572733* 125 7409 17

S575450* 84 7410 ' 16

SN754548* 46 7411 20
SN 760035 175 7412 17

SN76013 140 7413 30
5576018* 148 7414 51

S1476023 140 7416 30
SN 760334 175 7417 30
514 761155 215 7420 16 74111 ee

S576131* 110 7421 25 74116 198
SN762275 115 7422 24 74118 es
S1476477* 225 7423 27 74120 III
SN76810* 150 7425 27 74121 25

144550 50 7426 36 74122 es
TAA621.1 228 7427 27 74123 411

TAA6614 155 7428 35 74125 38
TAA700. 353 7430 17 74126 57
TAA960 300 7032 - 25 74128 74
TAD10 160 7433 40 74132 73
7841200 S 70 7437 30 74141 55
1134540 215 7436 33 74142 285
1665400 220 7440 17 74143. 314
784550Q 330 7441 74 74144 314
T84641-412 7442 68 74145 ss
BX or 6%11 260 7443 115 74147 17s
764651 180 7444 112 74148 109
734800 90 7445 94 74150 55
184810S 7446 94 74151 14
184820 70 7447 82 74153' 54
1134920C1 260 7448 56 74154 98
1- CA270S0 220 7450 17 74155 S3
1041022* 595 7451 17 74156 pp
1062020 320 7453 17 74159 210
11071* 7454 17 74160 $2
TL081CP* 52 7460 17 74161 92
TL0132CP* 96 7470 28 74163 92
TL084CP* 130 7472 25 74164 105
344170 198 7473 32 74165 106
25 414 90 7074 27 74166 lel
Z11424E 130 7475 38 74167 lig
Z11425E* 375 7476 36 74172 424

7480 48 74173 170
/481 66 141/4 87

59
72

7484 95
7485 104
7486 31
7489 210
7490 33
7491 75
7492 38
7493 32
7494 78
7495 65
7496 57
7497 109
74100 119
74104 82
74105 62
7410/ 29
74109 , 54
74110 54

34
M
45
64
es
53
ss

n543
T1S44

TTI1SS4465

TIS47
1:S548

11S50

36
45
46
45
50
50
50
47

252217*
2522184*
2522194*
2522206*
252221A*
2522224*
252303*
252368*

48
31
22
20
23
20
45
21

36 47 2523694* 1

ISO
120 TIS91

18
22

252483*
252484*

25
30

ISO
SO

ZTX107
ZTX108

11
11

252846*
252784

45
55

ISO
ZTX2W912

11 2N2904* 22
80 ZTX 28 2529054* 20
55 ZTX300 13 252906* 18
43
32 ZTXM3°3021

16
14

21:2907*
21429074*

20
22

66
31

ZTX303
21X304

21
24

2142926G
253011*

10
24

20 275311 17 253053* 20
28 17X314 2424 2N3054* 49
19 30 253055* 66
26
30
45

ZTX326
rrx/TX500341

40
20
13

253108

2535632N3442*20

39
131

48
36 M505°21ITX

14
19

2N3614*
2143615*

169
135

7$
79

ITX503
27X504

15
25

253663*
2N3702

24

211 21%555031 25 2N3703 11

48 25 243704 10

45 4 0 2 5 0* 85 2N3705 11

44 40251 97 253706 10
48
ss

603, 1*
4 0 3 1 3*

50
125

2N3707
253708

10
10

ss 4 0 3 I 5* 55 253709 10

ss 4 0 3 1 6* 85 2N3710 16
55 4 0 3 1 7* 52 2N3711 10

40 4 0 3 1 9* 71 253772* 170
40

44°322°3**

56 2N3773* 288
45 03 60 253819 22

76 85 253820 32
1111 52 253823* 55
as 40327* 62 253824* 70
es
43 40348*

801011525390324386*

90

44 40360* 43 253904 IS
56 45 253905 15
80 40** 48 253906 17
47 40406* 65 254037* 62
47 40407* 50 254041* SO

ea 40408* 75 254058* 17
65
40

40411*
40412*

285
63

254061
254062

17
13

ao 40467* 95 2N4064* 120
ao 405940 80 254069 45
so 40495* 90 254236 145
As 40603* 55 244286 20

40636* 1 2 5 254289 20
70 40673* 68 254859 65
70 25697* 21 2144922* 55
80 25698* 39 255135 42
80 25699* 39 2N5136 42

100 257064* 19 255138 20
105 25707* 50 255172 24
55 25708* 19 2N5179* 60
55 25914* 32 2N5180* 60

110 25916* 27 r 2N5191* 85
110 25918* 30 2N5305* 24
215 25920* 41 2N5457 32
226 25930* 1111 255458 32
240 251131* 22 255459 32
270 2N1132* 22 255485 32
250 251303* 50 2 5 5 7 7 7* 45
265 251304* 50 256027 40
300 251305* 28 256109 Cl
325 2711306* 35 2S0234* 50
63 2711307* 50 35128* 1116

73 251308* 46 3N140* 85
64
$ 2 22T117:: 150 swore

1.8863 274167113* 196
60 252160* 106 10pwow

74175 57 76 40 221 26
74176 75 78 40 240 236
74177 71 83 116 241 232
74180 1115 85 1111 242 232
74181 156 86 43 243 232
74182 90 90 80 i59 160

74184 135 91 104 261 . 450
74185 135 92 SS 266 52

74188 275 93 Op 273 244
74190 115 95 116 275 250
74192 106 96 115 279 66

74193 106 107 44 283 192
74194 106 109- 56 290 128
74195 95 112 55 293 128
74196 99 113 SO 295 185
74197 55 114 110 298 1613

74198 160- 122 70 324 240
123 70 325 290

74LS* 124 no 326 294

00 15 125 SD 327 286

01 1S 126 80 347 iae
02 20 132 96 348 186

03 20 136 66 352 228

04 20 138 86 353 228

OS 23 139 66 365 65

OS 22 145 108 366 85

09 22 147 170 367 65

10 20 148 173 388 66

II 22 151 54 373 110

12 23 153 76 375 180

13 341 155 55 377 212

14 75 156 96 378 184

15 30 157 76 379 215

20 30 158 98 245 270

21 22 160 125 247 190

26 48 161 911 248 190

27 21 162 138 249 190

28 ss 163 114 251 134

30 32 164 114 253 142

32 27 165
-

75 257 110

3335 166 224 258 146

37 36 170 251 384 ea

38 39 173 105 386 86

40 25 174 105 390 230
42 SS 175 110

393 230
47 40 181 315 395 218

48 120 183 216
396 215

49 120 190 140 398 276

51 24 191 140 399 230

54 es 192 130 445 150
55 30 193 in 447 144

63 .180 194 144 490 180

73 48 195 121 668 182

74 41 196 100 669 162
75 esilemids670
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:INATFOREI ELECTRONICS

(1111111111111111K111% Introducing DM900 - Thei
DIGITAL MULTIMETER with
"Hidden Capacity" - It meas-
ures Capacitance too!

(as published in E.T.I. August 1978)
Away with analogue meters for with some of these
you may often as not use a crystal ball to make
circuit measurements instead gaze into our crystal
- not a ball but the 31/2 0.5' LIQUID CRYSTAL
DISPLAY - on our amazingly accurate DMM
incorporating

5 AC & DC Voltage ranges; 6 resistance ranges
5 AC & DC Current ranges; 4 Capacitance ranges

The prototype accuracy is better than 1%
This is a unique design using the latest MOS ICs and due to the minimal current drain, is
powered by only one PP3 battery. There is also a battery check facility.

The DM900 is an attractive hand-held, light weight device, built into a high impact case
with carrying handle and has been ingeniously designed to simplify assembly.

Never before have all these features been offered to the electronics enthusiast in a single
unit.

(.(A_ ( 464

Special offer £54.504 (p&p insured add 80p)
Calibration service charge for working Units £5.75.

Ready -built and tested units available at £711.50* (p&p 80p)
(Optional extras, Probes £1.50*; Carrying Case E1.50*)

(Demonstration on at our Shop)
. _

JACK PLUGS SOCKETS

Screened Plastic
chrome body

2 5mm 12p Sp
3.5mm 15p 10p
MONO 23p 15p
STEREO 31p 18,

open
metal

SP
Sp

13p
15p

moulded
with
break

COr9905
20p
24p

in line
couplers

11p
12p
lap
22p

DIN PLUGS SOCKETS In Line

2 PIN Loudspeaker
3 4 5 Audio

1p
3p

7p
8p

18p
20p

CO -AXIAL (TV) 14p 14p 14p

PHONO
assorted colours
Metal screened

9p
12p

Sp single
8p double
10p 3 -way

15p

20p

min
2mm
Imm

1 I p
10p

7p

12p
10p

7p

WANDER 3 tern
DC Type
AC 2 -pin American

8p
15p
15p

flp
20p
15p

SWITCHES*

T-W

SLIDE 250V
14 OPOT 14p
IA DPDT c/over 15p
'hA DPDT 13p
4 pole 2 -way 24p

4 pole on/off 540 PUSH SUTTON
Sluing loaded
SPST on/off 60p

SP changeover 590 SPDT c /over 65p
SPST on /oil 540 DPDT 6 Tag 85p

MINIATURE
DPDT Non Locking
DPDT centre oft 790 Push to Make 15p
DPDT Biased 1150 Push Break 25p

/ft/TARake yout7OwnrriatZsreySwitch
Adjustable Stop Shaft no Assembly Accom-
modate uP to 6 Wate s 69p
Mains Switch DPST t 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 5p
ROTARY (Adjustable Stop)

1 pole/ 2 to 12 way, 2p/2 to 6 way 3
pole/ 2 to 4 way, 4 pole/2 to way 41p
ROTARY Mains 250V AC 4 Amp 450

TOGGLE 2A, 250V
SPST 28p
DPST 34p
DPDT 38p

SUILMINT11061.1.

SPST biased 115p
6 tags 70p

VOLTAGE*
REGULATORS
703 Can Type p
IA +ve 5V, 12V.
15V. 18V 145
MVR5 or 12 150
lo-ve 5V, 12V

220
Plastic (T092)
+ve 0.1A 5V, 6V.
8V. 12V, 15V 30

+ye IA (T0220)
5V, 12V, 15V,
18V, 24V 55

-ve 0.5A 5V. 6V.
BV, 12V. 15V 86

- ve IA 5V. 12V
110

- ve 0 IA (7092)
5V. 12V. 15V 60
LM309K
LM 32012
LM320-15
LM323K
LM304H
LM317H
L61317)(
LM325N
LM32614
LM723

135
105
165
598
240
100
350
240
240

45

TRANSFORMERS* (Mans Porn. 220-240V)
6-0-6V 100mA, 9-0-9V 75n14; 12-0- 2V 100mA

96p
SVA: 6V -.5A 61/-.5A, 9V -.4A 9V- 4k I 2V -.3A
12V -.3A, 15V -.25A 15V -.25A 196p
12V: 4.5V -1.3A 4.5V -1.3A: 6V-1.24 6V-1.24.
12V -.5A 12V -.5A: 15V -.4A 15V -.44, 20V -.3A
20V- 3A 220p (20p p&p)
24VA: 6V-1.54 6V -1.5k 9V1 .3A 9V -1.3k
12V-1/1 12V -1A; 15V-.84 15V-.84: 20V -.6A
20V -.6A 290p (45p p&pl.
60VA: 6V -4A 6V -4A: 9V -2.5A 9V -2.5A. 12V -2A
12V -2A: 15V -1.5A 15V -1.5A: 20V -1.2A 20V-
1.24, 25V -1A 25V-14: 30V -.8A 30V-.84 350p
(5014 p&p).
100VA: 12V -4A 12V -4A. 15V -3A 15V-34,
20V-2 5A 20V -2.5A, 30V -1.5A 30V -1.5k
40V -1.25A 40V -1.25A; 50V -IA 50V -1A 1160p
(60p p&p)

(N B. p&p charge to be added above our normal
Postal charge.)

ALUM.
BOXES*
WITH LID'

3x2x1 45
2%0514011/2"

68
40401th" 68
4,0'4011/2" 60
4514011/2" 78
4021/202" 64
50402" B2
60402" 88
705021/2" 114
U60" 148
100703" 172
10041/403" 142
120503" 165
12080" 210

EARPHONES
Magnetic
2.5mm 1Bp
3.5mm 18p
Crystal 33p

ULTRASONIC
TRANS-
DUCERS
£3.95* per pair

KNOBS*to lit 'A shah
K 1 Black Pointer type 9p
Kia White Pointer type lip
K2 Slim Silvered Aluminium 12p
K3 , Satin Black Ribbed 22mm dram 12o
K4 Black Serrated Metal top with
line Indicator 35mm diem. 22p
K4a As K4 but 25mm diem. 20p
K5 Black Fluted, metal top & skin.
calibrated 0.9. 37mm drain 28p
K6 As K5 but with pointer on skirt 28p
K7 Black Knurled, tapered. metal toil &
skin Caltberated 0-9 30trirn 28p
K 7a As above but pointer on skirt 26p
K8 Black or Silvered for Slider Pot 10p
K 12 Aluminised plastic with line
indicator, 22rnrn darn 18p
K 19 Solid Alurntniurr, Amplifier Knob
Erchline indicator skirted 22mtn 30p

SPEAKERS

80 0 3W p
2" 21/4" 65
2.5 3" 58
40 02 5" 65
64 02 5" 85
8 0 5W
7"s 4" 190
80 3W
6" it 4" 160

PANEL

FSD
60a461,
35mrn
0-500A
0.10064
05001A
0.1mA
0-5mA
0 lOrnA
0-50mA
0-100mA
0.500mA
0 -IA
0-2A
0-25V
0.50V AC
0 300V AC

VU
475p each

41/4031/4011/2

0-50s A
0-1000A
8-500. A
595p each

HEAT
SINKS*

7092 Bp
TO5 9p
2018 Bp
TO220

24p
103 24p
'Oil' 24p

ETI PROJECTS

Complex Sound
Generator
Audio Oscillator
Ell Light Show.
Parts now
evadable. Send
SAE for List

CMOS*
4300 15
4001 17
4002 17
4006 105
4007 18
4008 87
4009 SO
4010 50
4011 18
4012 18
4013 42
4014 86
4015 89
4016 45
4017 89
4018 89
4019 48
4020 99
4021 91
4022 88
4023 20
4024
4025
4026
4027
4028
4029

66
19

180
45
81
99

4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4057
4059

58
205
100
145
196
111
325
100
108
320
105

80
75
94
88

145
128

87
sa
48
48
72
72
72

110
128

2570
480

4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4089
4093
4094
4096
4097
4098
4099'
4160
4161
4162

115
110

58
380

22
20
32
21
21
21
23
85
40
21
20
21
74
73

150
85

190
105
372
110
145
109
109
109

4163 109
4174 110
4175 99
4194 109
4408 720
4409 720
4410 720
4412F 1650
4412V 1380
4415F 795
4415V 798
4419 290
4427 545
4433 1099
4435 825
4440 1275
4450 295
4451 295
4452
4490F 695
44900 525
4501 17
4502 120
4503 69
4506 51
4507 55
4508 298
4510 99

4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4527
4528
4529
4530

150

206
285
299
125
362
102

106
188
199
152
99

165
as

VDU Chip and
MODULE for TV
Convert your TV into a VDU by
using the new Thompson-CSF
TV -CRT controller chip
SF F96364 16 hoe by 64
characters test refreshment.
Cursor management. Cursor
management on screen. Line
erasing. Compatible with any
computing system.

SF F96364E £11.750
AY3.1015 E5.600
AY51013UART E4.50*
71301 ROM E8.20*
SFS80102 RAM E2.056
74LS163 RAM E1.18*
SN75450 E1.20*
$N75451
SN75452 70p*
SN75454 E2.25*
UHF Modulator 1E2.500
Complete Module 6138.1506
(Send 30p stamps for full
technical data)

Jan No!
Feb No!
March No! No!
April No!
May No! No!
June No! No!
July No!
Aug No!
Sept No!
Oct
Nov No! No!
Dec No! No!

Back numbers
Not all back issues of ETI are available. Indeed more
are not than are! The table below shows which
copies can be obtained from our offices. Each copy
costs 60p inc p&p and please mark your envelopes
"Back Issues".

1978 1977 1976 1975 1974 1973 1972
No! No! No!

No!
No!

No!
No!
No!
No! No!
No! No!
No! No!
No! No!

No! No!
No! No!

No!
No!

No! No!
No! No!
No! No!
No! No!
No! No!

Photocopies of any article from any one issue are
available, and cost 50p regardless of nos. of pages.
Copies of series will be charged at article rate per
installment. Mark envelope "P".
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TTL4 by TEXAS 74186 700p 4000 SERIES 93 5ERIES VEROBOARD TRANSISTORS BFY50 22p TIP42C 82p '293905/8 DIODES ZENERS
7400 13p 74190 100p 4000 15p 9301 160p 0.1 0.15 AC126 25p 6F551 / 2 22p TIP2955 78p 20p 'BY127 12p 2 7,./33V
7401 14p 74191 100p 4001 17p 9302 175p (copper clad) AC127/8 20p BFY56 33p TIP3055 70p '264036 Sip '0447 9p 400mW 9p
7402 14 74192 100p 4002 17p 9308 316p 21/2 x3'6 41p 33p AC176 25p 8F590 flOp 71543 34p 2N4058/9 '0481 15p 1W 15p
7403 14p 74193 100p 4006 95p 9310 275p 21/2 x5' 49p 45p AC287/8 25p BLY83 700p TIS93 309 12p '0A85 15p
7404 14 74194 100p 4007 18p 9311 275p 334 x 33/4 499 45p AF I 16 / 7 30p BRY39 48p ZTX108 12p 294060 129 '0490 9p
74504 90p 74195 95p 4008 80p 9312 160p 351115 56p 110p 60149 70p BSX19 / 2020p 'ZTX300 13p '264061/2 '0491 SP
7405 114 74196 95p 4009 40p 9314 165p 21/2 x17 1529 121p AD161/2 469 8U104 225p 71X500 15p IS, '0495 9p
7406 32p 74197 80p 4010 50p 9316 225p 31/4 x 17 195p 153p BC107 /8 lip BU105 190p ZTX502 18p 2N4123/4 '06200 9p
7407 32p 74198 150p 4011 17p 9321 225p 474 x 17 282p - BC109 11p 'BU108 250p ZTX504 30p 229 '04202 10p
7408 19p 74199 150p 4012 18p 9322 150p Pkt of 35 pins 30p *BC117 200 13U109 225p 264576 250p '2N4125/6 '16914 4, TRIALS
7409 t9p 74200 E10 4013 509 9334 225p Spot face cutter Sip BC147/8 9p 6U205 200p 29696 35p 24 '16916 7p PLASTIC
7410 15p 74221 160p 4014 84p 9368 2009 Pin insertion tool 99p '8C149 10p 6U208 200p 2N697 25p '294289 20p 1N4148 aes 3A 400V SOP

7411 24p 74251 140p 4015 84p 9370 200p '8C157 / 8 10p BU406 145p 26698 45p 21.14401/3 1N4001/2 Sp 3A 500V 659

7412 20p 74259 250p 4016 45p 9374 2009 VERO WIRING PEN BC159 lip MJ481 175p 267064 20p 27p 164003/4 Sp 6A 400V 709

7413 30p 74265 90p 4017 80p Plus Spool 326p '8C169C 12p MJ491 2009 267084 20p 264427 90p 164005 Sp 6A 500V 889

7414 110p 74278 290p 4018 89p Spare spool (wire) 1100 8C172 129 MJ2501 225p 26918 45p 2N4871 809 194006/7 7p BA 400V 759

7416 27p 74279 140p 4019 45p Combs 7p each 8C177 /8 17p MJ2955 100p 26930 18p 2145087 27p 165401/3 149 84 500V 959

7417 27p
7420 179
7421 40p
7422 22p
7423 34p

74283 190p
74284 4009
74285 400p
74290 150p
74293 150p

4020 100p
4021 1109
4022 100p...
4023 "94024 50p

BC179 tip MJ3001 225p
MJE340 65p
MJE2955

100p
MJE3055 70p

261131/2
209

261613 269
261711 25p
2N2102 60p

'265089
'265172
265179
295191
265194

27p
27p
279
53p

1N5404/7 19p 12A 400V 85p
124 500V 105p
166 400V 1109
I6A 500V 130p
72800D 130p

LINEAR ICs
AY1-0212 500p
'AY1-1313 6660

MFC400013 120p
MK50398

4._BC184
7,.,?47

NE531 '"'"'665401

'8C182 / 3 10p
. 119
BC187 30p

'BC212/3 111 90p
40p7425 30p 74294 250P 4025 20p 3209-4Y1.1320'

'AY1-5050
200p BC214 14 'MPFI 02 45p 262160 124 '265245

7426 40p 74298 200P 4026 1309
211p

'455-1315
NE543K 225p

13C461 Sip 'MPF103 /4 2622194 20p 2N5296 56p
7427 34p
7428 36p

74365 1509
74366 150p

4027 50p
4028 xx_

6009
. AY5-1317 636p
'CA3019 SOF

4
NE555

.,2_P
NE556 ''NE5618 425p

BC477 /8 309
'BC516/7 50p

409
MPF105/ 6

2922224 209
2623694 169

265401 609
2N5457/8...._ HEAT SINKS

For 70220 Volt -7430 17p
7432 309

74367 1209
74368 1509

4029 100p.."

4030 55p
CA3046 70p
T43048 225p

NE5628 425p
NE565 130pTransistors16p

lip
40p

MPS406 309
262484 30p
262646 50p "",265459 40p age Regs. and

229 THYRISTORS7433 40p 74390 2009 4031 2009 CA3080E 72p NE566 ... BC55713 lip 'MPSA12 50p 262904/5 '265460 40p For 205 129 IA 50V 409
7437 35p
7438 35p
7440 17p

74393 200p
74490 225p

4033 1110p
4034 2009
4035 1104

"CA3089E 225p
'CA309040 375p
CA31305 1009

.1.,5ZNE567 ""NE571 425p
SFF96364 1450p

BC559C 114
8CY70 14
BCY71/2 22p

'MPS456 32p
'MPSUO6 63p
'MPSU56 75p

250
2629064 24p
2629074 30P

2N2926

295485 44p
'296027 41p
266247 190p

1A 400V 65p
14 600V 70p
3A 400V flOp

7441 70p
74424 1114

4040 100p
4041 814- CA3140E 70p

CA3180E 100p
'S6760036 175p
SN76013N 140p

BCI 31 / 2
80135/6 54p

0C28 130p
0C35 1309
620088

9P
263053 209

2N6254 134
266290 184

8A 600V 1409
126 400V 164

7443 112p 4042 80p FX209 750p SN76013ND 1209 BD 1 39 51Ip 200p
'620108

263054 65p 2N6292 65p 166 100V 1609
7444 112p 4043 909 IC17106 850p 'S6760236 140p B0140 110p 200p 263055 48p 36128 120p I 6A 400V 1809
7445 100p 4044 909 ICL8038 340p *SN76023ND 124 6D242 709 *219294 40p 293442 1409 36140 100p BRIDGE 16A 600V 220p
7446A 93p
7447A 60p

4046 110p
4047 10131.

LM3014 36p 'SN76033N 175p 80556 200p
32p

'TIP29C 55p
719304 414

263553 240p
'263585 30p

36141 110p
36201 1109

RECTIFIERS
'14 50V 21p EIT106 110p

7448 609
7450 17p
7451 179

4048 559
4049 321
4050 44

LM3I I 120p
161318 200p

,1,,,M,33294
709

L'^' 75p

5676477
-,2454..°5'SP8515 "."744621 275p

784641811 225p

'8F2448 369
'BF256B 70p
8F257/8 329

TIP30C 11/4
'T1P31A 58p
TIP31C 62p

'293643/4
48p

'263702/3

36290 1009
40290 250p
40360 40p

1A 100V 229
1A 400V 30p
14 800V 35p
'24

.C106D 45p
MCR101 36p
263525 1213p
294444 140p

7453 17p
7454 17p
7460 17p

4051 80p
4052 809
4053 809

1M348 96p
'LM377 175p

*TBA651 2°,.27134800

8E259 35p
'BFR39 30p
'8E1340 30p

TIP32A 68p
11P32C 82p
TIP334 90p

12p
2N3704/5

12p

40361/2 45p
40364 124
40408 709

50V 30p
'24 100V 359
2A 400V Illip

'2N5060
.2N5064 409

7470 36p
7472 30p
7473 34p

4054 15,9
4055 125p
4056 135p

.1M380 99p
LM381AN 160p

LM3896 140p

.,,.,_''''v.'TBA810
'""P.,,,,'TBA820

'TC4940 ..7.4
'8E641 30p
'13F1379 30p
'BEIM 30p

T1P33C 1149
TIP34A 115p
TIP34C 1130p

2N3706/7

263708 /914p

40409 65p

440°4411?

3060p5p

'3A 200V 130p
:4344 SOON97592p

7474 309 4059 1104 1M709 36p ...4_''5'2061004
l',,,_'"'"P '13F1381 30p TIP35A 225p 12p 40594 97p '44  400V 1009

7475 36p 4060 1159',""'P.,,,.LM710 509 7041022 BFX29 30p TIP35C 290p '293773 3009 40595 105p 6A 50V 90p 'LOUDSPEAKERS
7476 35p 74LS SERIES 4063 120p 1M725 3509, xx.,33*".,;477042020 8F830 34p TIP36A 270p '263819 25p 40603 55p 64 100V 100, 21/2 646 70p
7480 50p
7481 100p

741S00 15p
741902 1Sp

4066 55p
4067 450p

1-^ 1009
1M741 20p

71084 ' x',.7TLI 70 8EX84 / 5 30p
BF886/ 7 30p

TIP36C 3409
TIP41A 65p

'263820 50p
263823 709

40673 75p
40841 909

64 400V 120p
104 400V 200p

21/2 89 70p
2 88 759

7482 549 74LS04 20p 4068 229 LM747 70p ULN2003 ,,..''
13FX88 30p . TIP41C 78p 263866 901/ 40871/2 90p 25A 400V. 404 11/2 FIR 76p

74836 110p
7484 100p

741508 25p
741$10 20p

4069 209
4070

LM748 34
70p

x4_'""P
XR2206 '''''"PX6227 404 BFIN10 909 TI9424 709 293903/4189

7485 1109
7486 34p

741511 409
741613 45p

4071 23°P2,

4072 229
LM391100 1309

1209
XR22011 6009

'862216 675p MEMORIES UART
_

SUBMINIATURE
7489 214 741514 909 4073 22p

.1M4136MC1310P 154 862240 400p
'ZN414

2102 100p AY -3.1015P 500p SWITCHES
7490A 331
7491 Slip

741520 22p
741522 28p

4075 22p
4076 107p

MC1458 Sip
400p

90p
ZN424E 1359

2102-2 1209
21021-4 140p

AY -5-1013P 4009
TMS60116C 400p Toggle

74926 4110 741527 38p 4081 22p
.MC1495L

100p 26425E 400p 21078 600p SPST 51p
7493A 33p 741530 22p 4082 22p

.MC1496
120p ZN1034E 200p 2111-1 2259 CHARACTER SPDT 63p

7494 54 741532 40p 4093 809
.MC3340P
MC3360P 1209 95690 800p 2112-2

2114
3000

E 1 0
GENERATOR
MCM6576 750p

DPDT 54
DPOT (centre off) 75p7495A 74

7496 66p
741S47 90p
741555 30p

4094 1759
4098 107p VOLTAGE REGULATORS 5101 510p 13O-0.3-2513U.C1 C. 600p

1500
74100 130p

741.573 50p
741576 409

4411 Ell
4502 1209

Fixed Plaetic TO -220
6810 350p IR3-2513.C. 5513p

567452624N 1360p
Push to make7497

(Red, Green. Vol Black} 15p

74104 6E9 741575 50p 4503 70p 14 4-ee --WI ROM/PROMs Push to break

74105 669 74LS83 110p 4507 55p 5V 7805 90p 7905 100p 746188 225p OTHER (Black only) 25p

74107 349 741585 100p 4510 99p 12V 7812 90p 7912 100p 745287 400p 3205 3209
74109 55p 741586 40p 4511 150, 15V 7815 90p 7915 100p 745387 400p 3245 4013p

74110 650
74111 709
74116 2009
74118 134

741590 90p
741593 90p
74LS107 45p
7415112 100p

4514 250p
4516 1109
4518 100p
4520 100p

18V 7818 909 7918 100p
24V 7824 90 p 7924 1009

. ,-,,, x' "'"' 50-92

93427 400,
93436 6509
93446 6509

4201 390p
4289 970p
4801 500p
6820 600p

CRYSTALS
70066. 300p
1MHz 3713p
3.2768M1-17 3509

74119 210p 751,5123 759 4528 100p 5V 78105 33p 79105 309 CPUs 6850 700p 10.7MHz 350p
74120 110p 7415124 180p 4543 12V 78112 35p 79112 80p 4040a 670p 8205 320p 27.135MHz 300p
74121 24 7415132 120p

11114
4553 4509 15V 78115 35p 79115 s0p 6502 1200p 8212 225p

74122 489 7415133 600 4560.2509 6800 9009
6801 TEA

8216 225p
8224 400p EDGEBOARD74123 55p

74125 55p
74LS138 SOP
74LS139 609

4583 9 4
4584 90p OTHER REGULATORS 8080A 650p 8228 525p CONNECTORS

74126 60p 7415151 100p 40014 90p 1M309K 135p TBA6258 1209 8251 700p 0.156" Solder Teel
74128 75p
74132 75p

741S153 1100
7415157 60p

40085 20
40097 009

LM317T 200p T L430 sop
LM323K 625p 78H05KC 575p

EPROM.
1702A 600p

8253 E12
8255 550p

2 x 10 way 85p
2x 15way 100p

74136 76p 741.5158 1200 14411 611 LM723 37p 78MGT2C 13Ep 2708 900p 8257 E11 2 x 18 way 120p

74141 70p 7415160 130p 14433 E11 2716 E25 8259 E14 2.22 way 1359
202574142 200p

74145 90p
7416161 1014
7416162 140p

4702 900p MC14411 Ell way 160p
- -

OPTO-ELECTRONICS
74147 190p
74148 150p

741S163 1109
741S164 1214

265777 44 OCP71
ORP12 90P 1,0,3" LOW PROFILE DIL SOCKETS SY TEXAS WIRE WRAP SOCKETS

74510 100p
741514 709

7415165 1114
741$186 1509

ORP60
ORP61 00P T1L78 70p88 pin 119 18 pin 24p 24 pin 34

14 pin 12p 20 pin 214 28 pin 429
Pin 30p 24 pm 80p

14 pin 40p 28 pin 100p
74153 709 74LS173 1109 LEDS 16 pin 13p 22 pin 30p 40 pin 61p 16 pin 55p 40 pin 120p
74154 100p 74101 74 114 0.125 0.274155 90p 7415175 110p T1L321.R. 751. T1L220 Red 16p74156 90p 741$181 324 TIL209 Red 13P T11222 Gr 18p74157 70p

1110p
7415190100p
741$791100p

711211 Or 20p 711228 Red 22p VDU SYSTEM74159
74180 1009
74161 1009
74162 1009
74183 1000

741.6192 140p
741-5193 1409
741.5195 1409
741S196 1209

INTERFACE
ICs
MC1488 100P

TIL212 Ye 250 MV549I TS 120p
711216 Red 189 Clips 3p

DISPLAYS
3015F 200p FND500 120p

All'items are normally
stocked in depth and stock
items are despatched by

. (as featured in P.E. Nov/Doe 1978)
A low-cost memory -mapped system designed
to interface with all micro -computer systems.

74164 1209
74185 130P
74166 1409

7415221 1409
7415240 175p
741S241 1769

MC1489 100P
75107 1600
75182 230P

01704 1409 FNE1507 120p
131707 Red 1409 711311 61

707 Gr 140P 711312/3 110p

return. Designer Approved Suppliers
Complete Kit £49

74167 200p
74170 240p

7415242 170p
74LS243 170p

75324 374
75325 375P

DL747 Red 2214 711321/2 1309
747 Gr 2214 Ready -built tested module £69

74172 7209 7415244 1709 75451 72P TIL330 140p
FND357 1200 (Above prices include VAT and P&P and a free Power Supply

74173 120p 7415245 170p 75491/2 96p circuit design)
74174 939
74175 550

7415251 200p
74LS253 140p

8128 300p
8795 160p TRANSFORMERS (Prim 220.240V)

74176 909 7415257 120p 8197 150p Trouble -shooting services available for kits or74177 900
74178 1500

7415259 175p
7415273 1309

811595 1209
811596 1409

6-0-6 100mA 'Sp i 9-0-9 1A 2700+
9-0-9 75rnA 92p 12V 2A 350p+ modules purchased from us

74180 113p
74181 2044

7415298 249p
741S324 200p

811.097 124
811598 140p

12-0-12 100mA 959 0-12-15-
0-120-12 500mA 250p+ 20-24-30 1A 340p+ - Demonstration now on at our shop

74182 90p 741.5373 200p 9601 100p lA 265p+ PCB £6.00 + VAT + P&P
74184A 150p 741.5374 194 9602 2209 (Please add 50p p&p charge to all items marked -1.,akemieour normal p&p charge)
74185 150p 7415378 2009 9603 60p

RESISTORS High Stab Carbon Film 5% Tol El2 Series ANTEX VEROBOARDS
1/4W 109-1M 1p 110p / 100 SOLDERING DIP Breadboard 4.5 x6.15
1/2106.10M 1.5p I209/100 IRONS 2604 MANY PARTS AVAILABLE FOR TRITON,
MINIATURE PRESETS Horz/Ven Model C 15W 360p (Suitable for 20 x 14 pin or
10013.1M 10p CX 17W 360p 16 x 16 pin DIL ICs) COMPUTER PROJECT
CARSON TRACK POTENTIOMETERS X25 360p Dip Board 4.5 x 6.15 340p SEND SAE FOR LIST
1/4 LOG or LIN CCN 380p (With tracks for 31 way connec.
Single 5K -2M 26p tor)
Single with DP Switch 5K -2M 55p Spare Bits Connector Plug 31 way 100p
Dual 5K -2M 614 C/CX/CCN 46p

X25 50p
Connector Socket 31 way 1109

VAT RATE: All items at 8% except
where marked ' where 121/2%

Please add 25p p&p & VAT at appropriate rates. TECHNOMATIC LTD .
applies. 'Government, Colleges, etc. Orders accepted. 17 Burnley Road, London NVV10

Please send SAE for list
Mon. -Fri. 9.30-5.30

CALLERS WELCOME Saturday 10.30-4.30

(2 minutes Doll is Hill tube station) (ample street parking)
Tel: 01-452 1500 Telex: 922800
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Fet! PTRIALSFERS

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!

Send £1.75 (includes VAT
and postage) for the two -
sheet set to:
Panel Markings
E l i Magazine.
25-27 Oxford Street.
London W1R 1RF.

MOD M , no 1

it
Ui

(BARCLAYCARD

NW-MI

DISCOVER
LOST `'

TREASURE!

"

Super performance true TR / IB machine. Professional tone on /off method of indication.
Utilises the very latest circuitry including a special IC customised to our specification,
reducing quiescent current to < 5mA, lowering total component count (less to go wrong)
and producing a detector of outstanding stability and detection capability. Loudspeaker
operation (padded headphones available £5.50 extra). Shaft and search head angle fully
adjustable. Waterproof search head. You could pay pounds more for a detector as good as
this
Shadow" detector - E38.95 + Et towards p&p.

"Shadow" kit (pre -wound coils) - £29.95 + £1 p&p.

Building your own detector? Then we can supply the
hardware 'shell'. Including fully adjustable shaft with handle
Special clips to mount your own control housing (any box is
suitable) and search heed mouldings with adjustable ball
joint hinge. Suitable for any type of detector (BFO.TR-IB-PI etc ) inc
published in this and other magazines. As used for our own "Shadow" detector,
Supplied undrilled as a kit with full instructions.

Dotoctor "Sholl" kit £9.50 + El p&p
SPECIAL OFFER To every purchaser of our 'Shell' kit we are giving away a copy of our
publication 'Metal detector design notes' which gives much useful information on many
different types of metal detectors and detection techniques, including TR. IB, BFO, PI, VLF,
Proton Magnetometer, Discriminators. Phase locked loops. Harmonic mining, hall effect. Off
resonance, Coupled field, Faraday shields, Push button tuning, Legal frequencies, other legal
requirements. how to obtain Home Office approval. etc., etc. Contains many interesting
circuits (including commercial designs) too numerous to list. A wealth of priceless information
much of which has not been published before.

luding those

(fp,

4411W

A good all round low cost metal detector. 200mm
(8 ) annular search head gives wide scan with easy
pinpointing. Simple high efficiency B.F.O. circuitry
draws < 5mA. inexpensive battery gives over 100
hours search time. Ferrous/non ferrous dis-
crimination possible. Extra lightweight, 300 gms
(10.5 ozs) with battery - eliminates arm fatigue.
even for a child. The lowest priced metal detector.

ALTS - £12.95 + El towards p&p

Build it yourself. Very detailed manual - ideal for a
beginner as a first project (must be able to solder).
Pre -wound search loop and tuning coil, absolutely
everything supplied except tools and battery. The
least expensive way of buying. The parts bought
separately might cost you more, certainly it'd take
more time. Makes a great present for a younger
brother, etc. (buy it for him - use it yourself!)

ALTS (kit) - £9.95 + El towards p&p.

.11111119b.

Stethoscope adaptor for the ALT3. Converts the earpiece
(supplied with detector) to two ear listening. More
comfortable - cuts down background noise. 85p post
paid

All  rites include VAT

QUALITY NOTE All Altek detectors use high grade epoxy /glass roller tinned boards. Some manufacturers still
use plain copper which quickly corrodes in damp weather. All Altek detectors are Home Office approved. Phone
in your credit card number now (24 hour answering).

Mail Order onl lease Callers Ii ar ointment

Altek Instruments
Dept.ETI 1 Green Lane
Walton -on -Thames Surre

rite or Phon

(093 22)
44110

ANYTIME !
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SAME AS
ETI OFFER

5 FUNCTION LCD

Hours. mins. secs.
month. date. auto calen-
dar. back -light. quality
metal bracelet.

£8.65
Guaranteed same day

despatch
Very slim. only

fimm thick.

SPECIAL Solar + alarm

TI
TO LCD watch
E

READERS
GENUINE

SOLAR ALARM
WATCH

 Hams. will. sou
displayal.

Day. dal.. day of
wash

24 hoar panairattat
Warw.
 NOW( natal lwacalat
 Penned how solar

With battery lack -op.
Backlighl + auto

calendar.

£24.95
Guaranteed same day despatch

 QUARTZ LCD ALARM 
Snooze + backlight. Batteries last 1 year
approx. Includes batteries and travel pouch
Excellent value

£17.65

Guaranteed same day despatch

THOUSANDS SOLD
11 FUNCTION
SLIM CHRONO

6 digit 11 functions

Hours. mins. secs.
' Day. dale. day of week.

° 1/100. 1/10. secs. 10 x
Secs. mins.
' Split and lap modes.
' Back light. auto calendar.

Only B mm thick.

This same watch is being
sold for E22.00 in newspaper
and magazine special oiler
ads.

Metac Price
£12.65
Guaranteed same day despatch

SEIKO
SUPERIOR WATCHES

World famous
piercing alarm
chronograph

Please ring
for delivery
details

ALARM CHRONO
List price £130

Metac Price £98

SEIKO
SUPERIOR

WATCHES

Please ring for de-
livery details

CHRONOGRAPH
List price £85

METAC PRICE £68

SEIKO

SUPERIOR WATCHES
6 digit, 7 function
watch with 4 alarms &
volume control.
Please ring for delivery
details.

visas

MULTIPLE ALARM
List price £1 20

METAC PRICE £98

SEIKO
SUPERIOR
WATCHES

Full spec. calculator
+ 6 function watch.
Please ring for de- \'
livery details

CALCULATOR WATCH
List price £165

METAC PRICE £125

HANIME X
Electronic

LED Alarm Clock
Same as ETI offer
Thousands sold

1St. 5.101

To.. Se t
ot, wAch

Feature and Specification
* Houriminute display
* Large LED display with p.m and alarm on

indicator
* 24 Hours alarm with on -oft control
* Display flashing for power loss indication
* Repeatable 9 -minute snooze
* Display bright/dim modes control
Size 5.15x 3 93 it 2.36(131mm x 100mm
lc 60mm).
Weight: 1.43 lbs 10.65 kg).

Guaranteed same day despatch

£8.65

GENUINE
SOLAR

5 function LCD

* Solar panel with
battery back -op.

Back light + auto
calendar.
* Hours, mins. secs.
day. date.

° Quality metal bracelet.

£10.95
Guaranteed same

day despatch

LADIES
LCD

Only 25 it 20 met and 6 mm
thick. 5 function: hours.
mins. secs. day. date. +
back light and auto cal.
Elegant metal bracelet in
silver or gold. Stale pre-
ference.

£10.95
Guaranteed same day

despatch

ALARM LCD

6 digit 7 func-
tions + penet-
rating alarm.
Hours Mins
Secs Day Date
Alpha Day Year.
Back light + 200
year calendar.

ONLY

£22.95

THE METAC
DIGITAL CLOCK

_

* COMPLETE KIT *
 Pleasant green Bogy - 12/24 Hoar readout
 Silent Synclirekags hccuracy Folly etottronic
 Pulsating cobs - PaShatultal atillthg
 !Nikita' MO I Hr  Attractive acrylic MD
 Easy -le -follow instructions  Size 10.5 e 5.7 e 8 cm
 Ready drilled PCB to accept components

PRICE £6.65

I

5.2Mistral

4L

MICRO

CASSETTE

RECORDER

Hand-held only Pi e 5 x
l'i inch. Identical to well I

known models being sold
at f35 I ....

...
. :

OUR PRICE
£24

SINCLAIR SCIENTIFIC
PROGRAMMABLE

+ free program library
worth f4.00

ONLY £12.65 FROM METAC

All products carry full 12
months guarantee. Please
add 30p p&p with all
orders. All prices include
VAT.
Shops open 9.30 to 6.00
daily.
Trade enquiries wel-
come. Delivery: One
week. Except where
same day delivery is
stated.

COMPONENTS
2N3055 transistors 50p

.2 inch LED's, red 12p
green 15p
yellow 15p
orange 1 5p

DL 704 displays 80p
DL 707 displays 80p
Watch batteries 70p

(state type)
Mercury tilt switches 50p
Crystal mic. inserts 50p

Also useful for sonic applications and
sound transmitters (buzzers etc)

GENUINE
SOLAR CHRONOGRAPH

£16.95

6 digit, 11 function.
Hours Min Secs
1/100 1/10
Secs Mins
Split & lap modes,
Auto cal + back
light.
Powered from solar
panel with battery
back-up

TV GAMES

Black & white £8.95 Colour
£12.95. 4 games, 2 ball speeds, 2
ball angles, 2 bat sizes.

Buy it with Access

67 HIGH
DAVENT
Tel (032

METAC
STREET
RY, NORTHANTS
72) 76545

Electronics & Time Centre
327 EDGWARE ROAD
LONDON W2 Barclay & Access welcome

Tel. (01) 723 4753 Phcne or Send Card Number
with order

BARCLAYCARD
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SUPERIOR
INDUCTION
BALANCE
METAL
DETECTOR

* Visual meter with audible indication
 Distinguishes between gold, silver.

copper, bronze and non-ferrous metals
and useless metal objects such as
bottle tops. etc.

* Range up to 10 inches on a single coin
Three feet for large objects.

* Battery lasts 50 hours.
* Telescopic 2-31/2 foot stern
* Volume & tuning controls

METAC PRICE £39.95

LCD CLObK RADIO

GT-7801 MW/FM
LCD CLOCK RADIO. Radio with
earphone and DC lack. IC controlled clock
gives minimum 15.000 hrs., battery life
from UM3x1 Features Wake to music or
alarm, sleep timer, snooze, dual time
zones, stop watch function, time lock -on
off, back light. 190 x 97 x 43mm

METAC PRICE £22.95

FLUORESCENT
DISPLAY CLOCK RADIO

* Mains operated
* Soft glow green display
* MW/FM radio
* Alarm with 9 min. snooze feature
* Programmable play -to -sleep setting

METAC PRICE ONLY

£19.95

DIGITAL LED CLOCK

* Automatic brightness control
* Weekend alarm cancel
* 9 minute snooze alarm

OUR PRICE £10.95

MILITARY
STYLE..wwwwaweemat

RADIO
Medium wave
Long battery life.
Good sound reproduc-
tion

SPECIAL
OFFER

£2.45

CASIO
SPORTS WATCH
Model F-100
Black plastic case. (Epoxy
based glass filled nylon.) Stop-
watch. 11 functions.

M ETAC
DISCOUNT PRICE

£23.95

CASIO
CHRONOGRAPH
45CS-22B

£49.95
CASIO
WORLD TIME
WATCH 29cs 118

£59.95

METAL DETECTOR

BFO

Principal
Audible
indication
Telescopic
stern

Ideal for
beginners
but also
excellent
for finding
hidden
pipes and
wires

ONLY
£11.95

GOOD QUALITY
CALCULATOR
MODEL 3000

x + - memory
constant
8 digits with red dis
play

METAC SPECIAL
OFFER

£3.95

CBM
ALARM WATCH

Superb 6 digit. 8 function alarm r,

with snooze repeater and
conference warning bleep.
(It bleeps once 4 seconds
before alarm sounds giving
option to cancel).
Hours - Mins. - Secs. - Day -
Date - Month - Back Light
Auto. Call.

Top quality 'CBM' finish

METAC PRICE £29.95

CBM EXTRA LARGE DIGIT
5 FUNCTION LCD

* Hours mins secs
* Month date Auto

calendar
* Back -light
* Real leather strap
* Big digits in a slim 9mm

thin case
* Digits 50% larger than

all other watches.

METAC
SPECIAL OFFER

£9.95

CBM
CALCULATORS

METAC
Discount price

72 Step program-
mable model
PR100 £36.65

Full scientific 3
memory model
4912 .. E12.14

Full scientific 9
memory model
9190 . E29.00

RADIO CONTROLLED CAR
A fabulous new toy will give hours

of fun.
Forward and reversing controls.
Outdoor range 150 ft.
Indoor range 50 ft.
A scale model of Bertoni's famous

Lancia sports car.
List price as sold in well-known mail

order catalogues and top stores,
£16

METAC SPECIAL CHRISTMAS
PROMOTION OFFER

£10.95

ALARM CHRONOGRAPH
WITH DUAL TIME ZONE

FACILITY
Constant LCD display of

hours and minutes,
plus optional seconds
or date display, plus
day of the week and
am/pm indication.

Perpetual calendar; day.
date, month and year.

 24 hour alarm with on/
off indication.

 1 . 100 second chrono-
graph measuring net.
lap and first and
second piece times.

Dual time zone facility
Night light

TOILET -ROLL
HOLDER

Wall mounting reel type. Incorpo-
rates good quality medium -wave
transistor radio.

OFFER
SPECIAL £4.90

* } ally adjustable
bracelet

Please note Metac are probably the only
people with this watch in stock.
A very good alarm watch

METAC PRICE ONLY

£37.95

AQ-1000
CALCULATING
ALARM CLOCK
PLUS
3 -WAY STOPWATCH

Calculator with memory.
Continuous clock with

* Hi.. mins. secs day month day of week
* Alarm

in Stop watch with I 10 secs lo 10 hours + lap
and split -lime modes. Ist and 2nd.

Batteries last I year continuous operation
* Dimensions '," x 2ii" x Ali" in.

* Complete with leatherette wallet.
UST PRICE E21.95

METAC SPECIAL EXCLUSIVE PRICE

.-x

wee UM*

£19.95
Cannot he bound cheaper anywhere else

PLEASE NOTE
All our products carry full money
back 10 -day reassurance.
Watches are despatched by
FIRST-CLASS POST. They are
fitted with new batteries, and in-
clude guarantee and instructions.
Battery fitting service is available at
our shops for no extra charge. We
stock most watch batteries and this
service is available to all.
Metac have been selling electronic
watches probably longer than
anyone else in the UK. We take care
of your watch not just this year but
next year and the years after that

Buy it with Access

METAC
67 HIGH STREET
DAVENTRY, NORTHANTS
Tel. (032 72) 76545

Electronics & Time Centre
327 EDGWARE ROAD
LONDON W2 Barclay & Access welcome

Tel. (01) 723 4753 Phone on Send Card Number
with order

/17.

BARCLAYCARD
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CAR ALARM
THERE IS ONLY ONE way to ensure
that you never have a car stolen and
that is not to be stupid enough to buy
one in the first place. However
accepting the fact that many of us
will feel the need to own a car how
do we ensure that it remains ours
amongst the ever increasing crime
levels in this country. Well you could
do worse than to fit the alarm system
described here. Not only does this
system protect the car itself,
monitoring all doors and disabling
the ignition when set, but also offers
protection to the car's accessories.

The alarm provides an entry and
exit delay before the horn is sounded,
this means that there is no need to fit
an external lock switch to the car.
When leaving, the concealed alarm
switch is activated whereupon the
owner has 30 seconds before the
alarm is set. On entry a 1 5 second
delay is provided.

When triggered the system will
sound the horn intermittantly for two
minutes before resetting. However,
if the initial cause of the alarm is still
present, the alarm will retrigger.

The alarm provides for both active
high and active low inputs allowing
all types of sensor to be employed.

An additional accessory protection
module provides an independent
monitor of the car's accessories.

Construction is quite
straightforward. The use of Incar
connectors will allow the unit to be
readily fitted and removed from any

BUYLINES

Compu-Tech Systems of 7 Sandhole
Lane, Lt Plumstead, Norwich, NR1 3
5HZ will supply a complete kit of parts
for this project.

car. These connectors should be
fitted first. The rest of the
components can then be fitted as
shown in the appropriate overlay.
Note that any polarity sensitive
device is mounted in the correct
position. The main board's jumper
should be fitted when construction is
complete. If your car's horn has one
wire coming from it fit jumper A, if it
has two wires with one going to earth
also fit jumper A. If the horn has two
wires neither going to earth, fit
jumper B.

With construction complete the
PCBs can be glued into the housing
chosen for the alarm.

Installation of the alarm in the car
must be left up to the constructor.
The overall interconnection diagram
is shown and it should be clear how
to proceed in general. The detailed
installation will however vary widely
from car to car.

A straightforward, low
cost design, with a
number of sophisti-
cated features, that
should protect your
car from unwelcome
attention.

PARTS UST
RESISTORS
R1,9 1 k0
R2 100R

\ R3 1 MO
84,5,7,8,10- 10M0
R6,11 - 4k7
R12 47R
R13 4M7

CAPACITORS
C1,2
C3
04,6,7
C5

10n ceramic
1 6u 16 V tantalum
4u7 16 V tantalum
47n polyester

SEMICONDUCTORS
IC1,2 4001'
Q1 BC337
D1-7 1N4148

15 V 400mW

SWITCH
SW1 DPDT

RELAY
RLa 12 V 85R with 15A

contacts

MISCELLANEOUS
PCB as pattern, connectors, case to suit,
cable, etc.

RESISTORS
R14,16,18,20
815,17,19,21
R22,24
R23

CAPACITORS
C8-13

10k
100k
100R
1k0

10n ceramic

SEMICONDUCTORS
IC3 4002
D9 1N4148

SWITCH
SW2 SPST

MISCELLANEOUS
PCB as pattern, connectors, cable, etc.
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PROJECT

DOOR

SWITCH

MAKES
CONTACT

WHEN

DOOR IS

OPEN

+12 VOLTS

TYPICAL COURTESY
LIGHT CIRCUIT

VIOLL

E

/777 L
0
W

(OPTIONAL)

SWITCHES

I] MAKE CONTACT I]
WHEN BOOT OR

(BO OT) BONNET (BON NET)

ARE OPEN

ACCESSORY

S 2 PROTECTION

ACTIVATE - DEFEAT \
SWITCH

GREEN
PINK TWISTED PAIR

BLUE

VIOLET -YELLOW TWISTED PAIR

IEXISTING
WIRING

AND
CONNECTION S

mei 
CONTACT -BREAKER +

1 I CONDENSER IN
/777 /7I DISTRIBUTOR

CB SW

) IGNMON(+)
COIL

EXISTING

WIRING

(21> akibst 4 rot tr....4

Y
E

L

0
W

MAIN
ACTIVATE

DEFEAT

SWITCH

Si

Overlay for the accessory protection board.
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3 4

GREY

GREY '

GREY

5 6

14 115 16

GREY

TYPICAL
ACCESSORY DRIVING

LIGHT

EXISTING WIRE

CONNECT Ta SHELL ( EARTI-11
OF REMAINING ACCESSORIES

ANY UNUSED INPUTS MUST
BE EARTHED

TERMINAL VIEW OF MAIN
CONTROL MODULE

TO SOURCE OF +12 VOLTS

(UNSWITCHED)RED

ORANGE
A

SOLIDLY EARTH
KEEPING WIRE

/777AS SHORT AS
POSSIBLE EXISTING WIRE

STANDARD HORN CIRCUIT
FOR OTHER CONFIGURATIONS
SEE HOOK-UP INSTRUCTIONS

Interconnection diagram for the car alarm
units. If the accessory module is not fitted
simply omit all wire connected to that
module

Overlay for main control board.
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HOW IT WORKS
In the quiesent state with the alarm defeated
via Si the following logic levels are present at
the outputs of the gates indicated. ICI a-0,
IC1b-1, IC1c-0 ICId-0, IC2a-1, IC2b-0, IC2c-0,
IC2d-1, transistor Q1 is cut-off, and RYI is
de -energized. R12, ZD1 and C6 form an
overvoltage and electrical noise suppression
circuit that protects the power supply rail of
the circuit from spikes and battery overvol-
tage. The input of IC1 a is held at logic 1 by
pull-up resistor RI. R2 protects the input of
ICla from noise spikes.

If an earth appears at the inputs taken to
D2 and D3 the logic 1 normally present at the
input of IC1 a changes to logic 0 which is
inverted to a logic 1 by ICla and connected to
pin 5 of IC lb. D2 and D3 isolate the two
inputs from each other. The input at D2 has a
special function which is explained at the End
of the text. Pin 6 of IC1b is held at Logic 0 by
pull -down resist R4. R3 and Cl form a noise
suppression circuit for this input. If this input
goes to + 12 volts a logic 1 will be present at
pin 6 of IC1b. Thus under normal conditions
both inputs of IC1b are at logic 0 and in any
alarm condition the input (s) will be at logic 1.
Any logic 1 at the input of IC1b will force it's
output to logic 0. R5 and C2 form another
noise suppression circuit to increase the
noise immunity and prevent any noise spikes
from reaching pin 13 of IC1c.

Whenever Si is in the DEFEAT position a
logic 1 is present at pin 12 of IC1c and pin 1 of
IC2b. This logic 1 is buffered by R9 (spike
protection). With a logic 1 at pin 12 of IC1c
the output of this gate will remain logic 0 and
ignore the input at pin 13. The vehicles
ignition system works normally with SI in
the DEFEAT position. By placing Si in the
ACTIVATE position an earth is placed across
the contact breaker and the vehicles ignition
system will be disabled. Also when SI is in the
ACTIVATE position the logic 1 is removed
from R9 and C4 will begin to discharge thru
R8, D6 prevents C4 from discharging into
1C1d.

In approximately 30 seconds C4 will have
discharged to the threshold of IC2b pin 1 and.
IC1c pin 12 and a logic 0 will now be present
at these points. The logic 0 present at pin 12
of IC1c will enable it and any alarm condition
sensed by the inputs will be reflected bir a
logic 1 -being present at the output of IC1c
which is p to IC2a pin 5. The 30 second

1 chtanges states to the
tion'-and IC1c being enabled

and IC2bay form a set reset flip-flop
with'the normal state as a logic 1 at pin 4 of

To the far left is the foil
pattern for the main control
unit while left is the accessory
module's PCB layout.

IC2a. It is set by a logic I at pin 5 of IC2a
(alarm condition) and is reset by a logic 1 at
pin 1 of IC2b (defeated or timed reset/
validate condition). Once the flip-flop
changes states it can only be changed back
again by applying a logic 1 to the opposing
input. Thus even a momentary logic 1 at pin 5
of IC2a would latch the flip-flop into the
alarm status and initiate the alarm sequence.
A momentary logic 1 would be generated by
opening one of the vehicles doors and then
closing it. When the flip-flop senses a logic 1
at pin 5 of IC2a it will change state and lock
with a logic 0 at pin 4 of IC2a.

When the logic 0 appears at pin 4 two
things happen: First C7 will begin to dis-
charge through R13, D4 prevents C7 from
discharging into IC2a. In approximatly 15
seconds C7 will have discharged to the
threshold of IC2c and a logic 0 will be present.
With a logic 0 at pin 8 of IC2c the 1 Hertz
astable multivibrator formed by IC2c, IC2d,
R10 and C5 is enabled. Pin 10 of IC2c will
alternate between logic and Logic 1 at a 1
Hertz rate driving Q1 in and out of condition
via R11. As Q1 goes in and out of conduction
RY/1 energizes and de -energizes, closing and
opening the contacts. These contacts are
wired thru jumper "A" or "B" providing a
pulsating + 12V or pulsating earth which is
connected to the horn circuit sounding the
horn and raising the alarm. The 15 second
delay between the flip-flop changing states
(alarm detected) and the horn beginning to
sound is the ENTRY delay.

The second thing that happen when the
flip-flop changes states is that C3 will begin
to discharge thru R7, D5 prevents C3 from
discharging into IC2a. In approximately 2
minutes C3 will have discharged to the
threshold potential of ICid and a logic 0 will
be present. ICld inverts this to a logic 1 and
presents it via D6 to pin 1 of IC2b reseting the
flip-flop and to pin 12 of IC1c inhibiting the
alarm condition (if present) from reaching
IC2a. When the flip-flop resets a regenerative
action takes place and beings to recbarge C3
and C7. When C3 has charged past the
threshold of ICld a logic 0 will be present at
it's output and IC1c will be enable in a few
seconds as the small charge placed on C4
prior to the regenerative action will have
discharged thru R8. If the alarm is no longer
present C3 and C7 will completely charge and
the alarm will reset and wait for another
intrusion. If the alarm condition is still pre-
sent the. flip-flop will again latch and the
small charges that developed on C3 and C7
will discharge thru R7 and R13 respectively

in a few seconds. Thus every two minutes the
alarm will reset itself for approximately 3
seconds and then start over again.

This cycle is the RESET/VALIDATE cycle
and is provided to prevent the battery from
being completely dicharged by a momentary
intrusion. The input T(OD)2 is a special
function input and is for use with the
accessory protection module. When this
input goes to earth C7 is immediately dis-
charged via D1 and the alarm will begin to
sound: R6 prevents IC2a from being de-
stroyed by the pull -down action. This earth is
sensed by ICI a and will latch the alarm
(providing the exit delay cycle is complete).
This input is verified by the RESET/
VALIDATE cycle in the manner described
above. The main ACTIVATE/DEFEAT
switch Si does not affect this input making it
completely independent of the main system.

Accessory Protection Module - Theory of
Operation

In the quiesent state IC3a output is logic 1
and the output of IC3b its logic 0. Under
normal conditions, i.e. no alarms sensed, all
inputs to ICaa will logic 0 (sunk to earth via
R14, R16, R18, R20 and the sense wires). The
input to IC3b will be open or at + 12 volts,
R23 being the pull-up resistor for an open
circuit, R23 -C13 are noise suppression com-
ponents. C8 by-passes any noise present on
the supply rail to earth. If any of the sense
wires open R15, R17, R191, or R21 will pull the
respective input to logic 1. C9 thru C12 in
conjunction with R14, R16, R18, R20 form a
noise suppression circuit for these inputs.
Any logic 1 present at IC3a inputs will result
in a logic 0 at the output which is connected
via buffer resistor R22 to the unit's output.
This is connected through ACTIVATE/
DEFEAT switch S2 to the main control unit.
S2 has been provided to make the accessory
protection system indlependent of the main
system and will normally be activated con-
tinuously.

An earth at the active low I/P will force the
output of IC3b to logic 1. This logic 1 is
coupled via D9 to IC2.1a forcing pin 5 to logiol
regardless of the status of the sense wire this
will result in a logic 0 at the output of IC3a as
explained above. D9 is provided to that IC3b
can only force pin 5 of IC3a to logic 1, it
cannot force it to Logic 0.

Any time a logic 0 is present at terminal
( ) and S2 is in the activate position the
alarm will sound immediately as explained in
the description of the main control unit.
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PROJECT: Car Alarm
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Circuit diagram of the main control unit.
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10k0 C11
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lOn
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R16
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J_ 1°n
R113

2

Zoo
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IC2 A
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10M0

SYMBOLS
/7177 CONNECTION

TO EARTH

CONNECTION TO

TERMINAL OR
TAPE SPLICE

V4 RECEPTACLE
ON WIRE

EARTH CONNECTION
- WITH 6BA HARDWARE

14

IC 3 A

IC 2 B

R6

4k1

O
10_

12

R22

!CID

IC IC

1:15

=

R10

vVVN.,
10M0

ClI D

100R

CS

41n

013

NOTE:
01 IS 6C337
IC1,2 ARE 4011'
D1-7 ARE 1N41113
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NOTE:
IC3 IS 4002
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CASTS
"One Stop Technology Shopping"

now from ambit international
Ambit stoppress....news on items available KV1210: triple AM tuning diode with 2-9v bias only £2.75 DTI200 Digital frequency readout module
911223 ultra low THD/IMD mpx decoder module £9.95 944378 'Hyperfr mpx decoder with post decoder muting and pilot cancel £19.95 VMOS

COUNTER ATTRACTIONS
New this month from I ntersil, the ICM 7216. This is probably the most significant new IC
for frequency counter/timer applications ever devised. It drives a full 8 digit display (LED)
and operates on inputs of up to 10MHz minimum. The single 28 pin DIL also has:.
Leading zero blanking  Frequency ratio 'Period 'Unit counter *Time Interval overrange
The IC cost is £19.82, and the 10MHz HC18U Xtal £2.50 (for timebase functions). The
circuit data is free with the IC, or El purchased separately. Input preamp board £7.00.
New from Ambit is the MC3357. 6v, 2mA standby NBFM IF, detector and squelch
with 10.7 - 455 kHz balanced mixer, onboard oscillator device, and 5uV sensitivity, It is
ideally suited to our CFM and LFV filter series, and costs £3.12 with full data. Xtal £2.50.

Please note that OSTS prices exclude VAT at 8% throughout this side of the page. Most
ambit items are at 1.235% except those marked Please keep orders separately totalled,
although a single combined payment, and 25p postage charge, will be sufficient.

E04000 CMOS Micromarket SLASHED
4000 17p 4059 5630
4001 17p 4060 115p
4002 17p 4063 109p
4006 109p 4066 53p
4007 18p 4067 4000
4008 80p 4068 15p
4009 58p 4069 20p
4010 58p 4070 20p
4011 17p 4071 20p
4012 17p 4072 20p
4013 55p 4073 20p
4016 52p 4075 20p
4017 80p 4076 900
4018 80p 4077 20p
4019 60P 4078 20p
4020 93p 4081 20p
4021 82p 4082 20p
4022 90p 4085 82p
4023 17p 4086 82p
4024 76p 4089 150p
4025 17p 4093 50p
4026 180p 4094 190p
4027 55p 4096 105p
4028 72p 4097 372p
4029 1000 4098 110p
4030 58p 4099 122p
4031 250p 4160 900
4032 100p 4161 90p
4033 145p 4162 90p
4034 200p 4163 900
4035 120p 4174 104p
4036 250p 4175 950
4037 100p 4194 95p
4038 105p 4501 23p
4039 250p 4502 9 tp
4040 83p 4503 69p
4041 90P 4506 51p
4042 850 4507 55p
4043 85p 4508 2480
4044 80p 4510 99p
4045 150p 4511 149p
4046 130p 4512 98p
4047 99p 4513 206p
4048 60p 4514 260p
4049 55P 4515 300p
4050 55p 4516 125p
4061 650 4517 382p
4052 65p 4518 tO3p
0053 65p 4519 57p
4064 120p 4520 109p
4055 135p 4521 236p

4522 149p
4527 157p
4528 102p
4529 141p
4530 90p
4531 141p
4532 125p
4534 614p
4536 3800
4538 150p
4539 110p
4541 141p
4543 174p
4549 3990
4553 440p
4554 153p
4556 77p
4557 386p
4558 117p
4559 3889
4560 2180
4561 65p
4562 5300
4566 159p
4568 281p
4569 303p
4572 250
4580 600p
4581 319p
4582 164p
4583 84p
4584 63p
4 5 1

6800 series
6800P 6.50
6820P £6
6850P 2.75
6810P E4
6852 3.65
8080 series
8080 6.30
8212 2.30

8216
8224
8228
8251
8255

1.95
3.50
4.78
6.25
5.40

MEMORIES
2102 £1.70
2112 £3.40
2513 £7.54
4027 E5.78

2114 £10
2708 £10.55

Development
MEK6800 E220
TK80 E306
AMI, Signet ics
TI, Intersil,

Harris etc. OA

Voltage Regs
NEW LOW PRICES
7800 series UC T0220 package 1A all 95p
7900 series UC T0220 package 1A all £1
78MUC series T0220 package ',4A all 90p
78LCP series T092 100mA all 36p
1200 up to 3A/adjustable V&A 195p
78MGT2C %amp adjustable volts 175p
79MGT2C %amp adjustable volts 175p
723C precision controller 66p
MAINS FILTERS FOR NOISE/RFI etc
1 amp in IEC connector £4.83
5 amp in 'wire in' case £3.87
NE550A 73p

BI MOS
CA3130E
CA3130T
CA3140E
CA31407
CA3160E
CA3160T
Op amps
LM301AH
LM301AN
LM308H
LM308N
LM318H
LM31814

84p
909
35p
72p
90p
99P

67p
30p

121p
97p

279p
224p

LM324N 71p
LM339N 66p
LM348N 186p
LM3900N 60p
709HC to5 64p
709PC dil 36p
71OHC to5 650
710PC dil 59p
723CN 65p
741CH to5 66p
741CN 8dil 27p
747CN 70p
748CN 36p
NE531T 1200
NES31N 105p

OM7 seg display

0.43" High Efficiency HP
5082- 7650 red CA
5082- 7653 red CC
5082- 7680 yellow CA

35082- 7663 yellow CC `"P
5082. 7670 green CA
5082- 7673 green CC

0.3" Standard HP
5082- 7730 red CA
5082. 7740 red CC
0.5" Fairchild
FND500 red CC 150p
FND507 red CA 150p

1147p

TEL:Standard AND LP Schottki, All prices listed in
ence

7400
7401
7402
7403
7404
7405
7406
7407
7008
7409
7410
7411
7412
7413
7414
7415
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7449
7450
7451
7453
7454

'N"LSN' 'LSN
13
13
14
14
14
18
38
38
17
17
15
20
17
30
51

30
30
16
29
24
27
27
36
27
35
17
25
40
40
33
17
74
70

115
112
94
94
82
56

17
17
17

7

20 7455 35 24 74126
20 7460 17 74128
20 7463 74132
20 7470 28 74133
24 7472 28 74136
26 7473 32 74138

7474 27 38 74139
7475 38 40 74141

24 7476 37 74142
24 7478 74143
24 7480 48 74144
24 7481 86 74145
24 7482 69 74147
52 7483A 74148

130 7484 97 74150
24 7485 104 99 74151

7486 40 74153
7489 205 74154

24 7490 33 90 .74155
24 7491 76 110 74156
24 7492 38 78 74157

7493 32 99 74158
7494 78 74159

27 7495A 65 99 74160
29 7496 58 120 74161
32 7497 185 74162
24 74100 119 74163
24 74104 63 74164
32 74105 62 74165
24 74107 32 38 74186
24 74109 63 38 74167
24 74110 54 74168

74111 68 74189
99 74112 88 74170

74113 38 74172
74114 38 74173
74116 198 74174
74118 83 74175
74119 119 74176

99 74120 115 74177
99 74121 25 74180

74122 46 74181
24 74123 48 74182

74124 74183
24 74125 38 44 74184

57
74
73

56
265
312
312
65

175
109
99
64
64
96
54
80
67

210
82
92
92
92

104
105

20

230
625
170
87
87
75
78
85

165
160

135

LSN'
44 74185

74188
78 74190
29 74191
40 74192
60 74193
60 74194

74195
74196
74197
74198
74199
74248
74251
74253

84 74257
54 74279

74283
110 74290
110 74295
55 74298
60 74258

74260
74365
74366
74367
74368
74375
74379
74399
74445
74447

200 74490
200 74668

130
78

130
78

350

210

134
275
115

105
105
105
95
99
85

150
160

180
180
187
137
110
110

90
90

105
108
52

120
90

120
100
110
26
49
49
43
49
60

130
150
92
90

140
110

MISCELLENY
120 NE556 30p
110 NE555 78p

NE558 180p
LM3909 72p
1109000 1400p

8629 divide by 100
to 150MHz 4.20p
95H90DC 320MHz
divide by ten 7.80p

LSN'

ICM7217 - count
92 & display £9.50

ICM7207 - clock
pulse IC £4.95
ICM7208 -count
& display £14.95
ICL7106CP - LCD
DVM IC £9.55
KIT0 £24.80
LED DVM with
ICL7107 £20.

Ambit overspill
the remeinder of th.

olumn is not OSTS
Varicap diode.
VAT 12.5%.
BA102 30p
BA121 32p
ITT210 30p
881058 40p
8810413 45p
Sx138104B 200p
MVAM2 1480

VAM115 105p
MVAM125 105p
matching to a max
of 6 diodes 250
per diode (1%)
KV1210 275p
PIN & switching
VAT 12.5%
BA479 pin 35p
tda1061 pi -network
attenuator 95p
8A182 bandswitch
diode 21p
10 for 1509

Requests for the
next issue of the
catalogue now beim
"booked" for des-
patch immediately
it is ready labour
November). Please
send 45p to reserve
 sops.

From the Worlds leading radio
innouation source:
Apart from the MC3357, mentioned alongside, Ambit has the first easy -to -use low noise,
low cost UHF dual gate MOSFET the BF960 from Siemens. With a gain of 18dB, and

noise figure of only 2,8dB at 800MHz, you will see what we mean. At 200 MHz, the
gain is 23dB, and NF only 1.6dB. Combine these figures with the famous ease of use of a
dual gate MOSFET, and you have the easiest and most effective front end device yet.
E1.60 each

Moving Coil Meters 
Ambit offers a very wide range of low cost
meters, together with the unique 'Meter
Made' scale system for professional grade
scale customizing:
Series Scale Area illumination cost*
900 14x31mm internal 12v 250p
920 30x5Omm from behind 275p
930 36x63mm internal 12v 375p
940 twin 35x45mm from behind 350p
950 55x45mm from behind 300p
Stock movement 200uA/75051. The 930 series
is 5% linear, others are 77uA at 50% FSD. These
and many others available in quantity for OEMs
SAE for full scale details please. INot in cat)

Radio;Audio;Comms ICs:
Only the very best quality - and only types
we have used in our own laboratory tests
Radio frequent mixers C oscillator(s)
TDA1062 DC to VHF front end system
TDA1083/ULN2204 am/fm/audio in one IC
TOA1 090/ULN2242 am/fm hifi tuner system
HA1197 LF/30MHz am receiver system
CA3123E/u A720 LF/30MHz linear system
TBA651 LF/30MHz linear system
S06000 DMOS RF/Mixer pair
IF amplifiers
CA3089E/K84402 famous FM IF system
HA1137W/K 4420 as 3089 * deviation mute
CA3189E update with deviation mute
T8 Al 20a/SN76660N FM if and detector
TBA1206 hi gain version T8A120
M01350P age IF amp
MC1330P synch AM demodulator
MC1495L precision 4 quad multiplier
MC1496P popular double balanced mixer
Communications circuits
K 84406
K84412
KB4413
KB4417
K 84423

1,95
1.95
3.35
1.40
t.40
1.81
3.75

1.94
2.20
2.75
0.75
1.00
1.20
1.35
6.86'
1.25

differential amplifier aso
2 bel.rnixers/agc/gain/doub. cony 2.55
arn/fm/ssb det. AGC, ANL, mute 2.75
3mV mic processor preamp 2.55
FM noise blanker system 2.55

Audio preamps
LM381 stereo high gain/low THD 1.81
LM1303 stereo audio optimized OA 0.99
TDA1054 high quality with alc option 1.95
KB4417 see above
Audio Power amiss
TBA810AS 7W RMS overload protected 1.09
TDA2002 8W/211 in pentawatt package 1.95
TDA2020 15W RMS hifi power do coupled 2.99
TCA940 101N higher voltage 810 1.80
ULN2283 1W 2.5 to 12 v supply capability 1.00
LM380N8 1W power 1.00
LM380N14 2.5W power 1.00
HA1370 Hi Fi 15w in easy heatsink peck 2.99
Stereo Decoder Devices
MC1310/K B4400 original pll decoder 2.20
CA3090A0 RCA's pll decoder 3.25
uA758 Buffered version of 1310 2.20
LM1307/uA707 non pll type 1.55
HA1196 advanced adj.sep pll low thd 3.95
HA11223 newpilot cancel low.thd/iind 4.35
All ambit decoders are supplied with the LED
beacon of your choice. Please state colour.

Discrete semiconductors
Some of the biggest stocks of specialist MOS and
FET trensiston for radio in the UK.
BF900 80p' 40673 55p' 40822 43p'
40823 51p MEM680 75p BF256S 34p'
Most types for most RF circuitry, inc. w
UHF T package types etc. See price list

Hitachi VMOS 100W power devices:

Hitachi 2SK134 /25.148 100W comp.
VMOS. Data and circuit info El, and the
devices themselves for £14.00 a pair 
DISCRETE LEQ& fr m elef nk square .0

sided and round, AMBIT has t  bat value te
LED size Imm) 2.505 5 die 2.5dia .68
RED 17p 14p 14p
Tallow 20p 15p 15p 2 g
Green 20p 16p 16p
Orange 24p /he 29p/he L 17p g
he. high efficiency L= lens end
Switch S stems: Check our combinations !
A vary wide selection of BOTH Alps SUB
series units, 1Schadow/A13/Oreor compatible) &
the miniature Dialist. units. Available in DIY
systems for maximum flexibility and low cost.

And Finally
Further details of these, and many more of
the wonders of the world of wireless in the
new Ambit catalogue - with magazine supp-
lement. 45p inc pp etc.
Phone (0277) 216029/227050,9am79m,
callers welcome anytime

Coils & Filters by TOKO
After a period of relative price stability,
please note that some prices are increased -
as a direct result of the failure of £ versus
stronger trading currencies. (Mainly Yen)

7 & 10mm I FTs for AM/FM  1000s es
455/470kHz most types of appcns 30p
10.7MHz 33p
Short Wave Coils sets
Now two ranges of impedance/coupling ea 33p
TV video and sound I Fs/detectors
Another new range in 10mm 33p
6MHz ceramic IF sound filter 80p

Molded VHF coils full catalogue 15p
Ultra stable coils for 30 - 200MHz from 20p
Chokes  biggest range/biggest stocks
Most E12 values ex stock, any to order
7BA series luH to lmH 16p
8RB series 100uH to 33mH 19p
10R8 series 33mH to 120mH 33p

FM IF FILTERS ceramic and linear phase
CFSE/SEE10.7 stereo ceramic IF 10.7MHz

filters in 5 groups 50p
CFSB10.7 mono/roofing IF filter 50p
BBR3125N 4pole linear pahe 10.7MHz 150p
BBR3132A 6pole linear phase 10.7MHz 2500

MPX pilot tone filters for 19 & 38kHz
BLR3107N Stereo 4k7 impedance 215r
BLR2007 Stereo 3k3 impedance 2200
BLR3152 Mono 4k7 impedance 100p
BLR3157 Mono 4k7/3k0 imp 100p

AM/FM/SSB IF FILTERS
MFL pules 2.4kHs ssb /455kH1 carrier 11950
MFH series 4/5/7kHz BW on 455k Hz 195p
MFK series 7/9k Hz SW on 455k Hz 165p
LFY45513 12kHz 4 ale ladder on 455kHz 125p
CFM2455 6kHz micro mechanical .. 65p
SF13455/470kHz murata IF filter 850
CFT4558/C 6/8kHz min 2IFTs 60p
CFU470C 6kHz on 470kHz 65p

Ratio Detectors for FM/NBFM
1A651/7 455kHz ratio dot 135p
KAN1508/9 10.7MHs ratio detector 66p
94ACS15106/7 10.7MH: ratio detector 61p
Ouadrature detectors for CA3089E etc
K ACSK586HM single 33p
KACS34342/3 double 66p
Polyvaricon tuning capacitors + trimmers
2A20ST7 2s266pF AM 95p
CY22217Z 2x335p AM

2 s2OpF FM
CY23217PX 2x335pF AM

3s200F FM 12 trimmers) 245p

175p

Tuner Modules
From the biggest and best range
TUNERHEADS for 88-108MHz band 2 faaricapl
EF5803 6 set. 3 MOSFETs, amp. osc. 19.75
EF5801 6 cct, 2 MOSFETs, osc op 17.45
EF5600 Scot, MOSFET RF, by TOKO 14.95
EF5400 4ect balanced mixer/pin ago 9.75
EC3302 acct FET input miniature 8.25
TUNERSETS by LARSHOL T fheadnlF)
7252 Dual MOS head/low dist IF 26.50
7253 FET heed mpx decoder inc 26.50
IF AMPLIFIERS all with deviation mute, age,
afc, meter drives etc
7020 HiGain dual ceramic filter 6.95
7030 Mos preamp, linear phase filter 10.95
7 130 2 mos preamps, 3 1pfilters 16.25
NBFM1 455/470kHz NBFM module 9.95
MPX decoders, all with pilot tone filters and
buffer amplifiers for min 300mV RMS
92310 1310 based system 6.95
93090 3090A0 based system 8.85
91196 HA1196 based birdy filter 1299
911968 HA1196 based birdy filter 

2 x LM380 audio monitor amps 16.45
911223 HA11223 based system 12.50

AM RADIO -
91197 The original MW/LW varicap

tuna.' with electronic switch
9122 The uniband tuner module

11.85
13.22

AM FM RADIO UNITS
71083 Using TDA1083, provides a complete

MW/LW/FM portable radio chassis
for clock radio etc 12.95

710830 Drive/dial system for 71083 1.75

SPECIALS.- TUNERHEADs in the range
40-200MHz to special order
The EF5803 and EF5400 are available to
cover bands In the region described. The costs
depend on quantity and actual mods required to
cover the desired band. Max coverage apprise.
20% of centre frequency selected. Also, please
allow 3.5 weeks delivery for these items.

2 Gresham Road, Brentwood, EMIL
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HOW IT WORKS
TELEVISION RECEIVERS
Ever wondered just how your TV actually works - all those cunningly interconnected
and interrelated bits of high -voltage circuitry? Gordon King takes a good long look in
this, the first of a series of How It Works articles based around consumer electronics
products.

THIS FIRST ARTICLE in the 'How It Works' series looks
at monochrome television based on a recent mains/
battery chassis from Thorn Consumer. Electronics. In
addition to prodiding an insight into modern television
technology the article is also styled to give a fair
impression of how the picture is developed on the screen
of the picture tube. The basic principles are common to
all receivers except that for the reception of colour there
are circuit additions for the decoding of the colour
information (and a tricolour tube for display!)

Sound and vision signals are modulated on to two
carrier waves, the former using frequency -modulation
(FM) and the latter amplitude -modulation (AM). On the
prevailing UK 625 -line system the signals are transmit-
ted in Bands IV and V which are located in the UHF
spectrum. Each channel occupies a width of 8MHz with
the sound carrier being 6MHz above the vision carrier.
For example, Channel 21 has sound and vision
frequencies of 477.25 and 471.25 MHz respectively,

Fig 1. Circuit diagram of UHF varicap tuner, which uses two RF
amplifiers and a mixer stage. Resonant lines tuned by capacitor -
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while the frequencies for Channel 68 are 853.25 and
847.25 MHz.

Vision modulation is negative -going (see Fig. 3) and
is transmitted in 5.5MHz upper sideband and 1.25MHz
lower sideband. Peak FM deviation is 50kHz (as distinct
from 75kHz on FM sound radio) based on 50uS pre -
emphasis. Ratio of peak vision to peak sound power is
5 1. Further information on the signal is given later.

Tuner -Front -End

The start of any television receiver is the 'front-end' or
tuner (Fig. 1), whose job it is to select the required
channel and to convert the sound and vision carriers to
lower frequency ones for subsequent intermediate -
frequency (IF) amplification and response tailoring. In
Fig. 1 the aerial signals are coupled to an aperiodic RF
amplifier, VT1, through an 'isolator' for preventing
spurious mains voltages in the receiver from reaching

diodes select the required channel and provide the necessary
front-end selectivity.
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the aerial at lethal power! The transistor is in common -
base mode so that the input is applied to the low -
impedance emitter. Further input matching is provided
by the emitter components and the base is biased either
from a constant potential or from an AGC potential (see
later).

VT2 is a tuned RF amplifier, also in common -base
mode, but the tuning is by resonant lines rather than
coils. Any transmission line whose length is adjusted to
correspond to a tuned frequency is the equivalent of a
tuned LC circuit. An open -circuit line is resonant at 1/2,
3/2, 5/2, etc. wavelength. Excluding velocity factor,
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the physical length of a line for, say, Channel 33 would
be around 280mm. Happily, it is possible to reduce the
physical length while retaining the required electrical
length by cutting off the ends of the line and replacing
them with capacitance, which reduces the physical
length to about 50mm. Moreover, tuning the channels
then becomes a question of varying the capacitance at
one end.

Looking at line L6 in Fig. 1 shows that the bottom
connects to varicap W1 and the top to C8 and VT1
collector capacitance. A varicap is essentially a junction
diode. As the reverse bias is increased so the depletion
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FEATURE:,TV Circuits
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the Thorn 1690-1691 chassis as used in the latest Ferguson

D V M UNDER NO SIGNAL CONDITIONS.

Fig. 2. Circuit diagram of complete monochrome receiver. This is

mains/battery portables. See text for full description.

region widens, and as this constitutes the dielectric
between the n and p regions. The effect is tantamount to
the two plates of a capacitor being moved away from
each other, with a consequent reduction in capacitance.
The four varicaps in Fig. 1 are biased by a positive
potential being applied to the 'tuning volts' input. The
potential is obtained form a stabilised (by IC1) supply in
the main chassis (Fig. 2) via tuning potentiometer R39.
Thus as this control is tuned so the resonance frequency
of the lines alter in step and tune over the UHF channels.

The second RF amplifier stage VT2 starts to give
selectivity. Emitter coupling is via low impedance
aperiodic line L7. Further selectivity is provided by the
bandpass coupling between VT2 collector and VT3
emitter formed by lines L11, L12, L16 and L14, tuned
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by varicaps W2 and W3. Common -base VT3 uses
collector/emitter feedback for the local oscillator tuned
by line Ll 7 and varicap W4. Line L1 5 couples the RF
signal to the oscillator /mixer stage. The circuits are
trimmed by L5, L10, L13 and L18 (so they all tune in
step), while the closed lines L3, L8 and L21 also assist
with the tuning and matching.

The oscillator is arranged to operate at the IF
frequency above the input frequency, and additive
mixing yields the IF output, which is resonated by L23
and associated components. The IF signal is coupled to
the IF input of Fig. 2 via C30. The high degree of
selectivity minimises spurious responses such as image,
IF, repeat spot, etc., while also providing a good
3rd -order intermodulation rejection ratio. This is further
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Oscillograms
These were taken from a typical receiver at the
points indicated by corresponding letters in the
circuit diagram. The voltage and time figures
refer to the sensitivity per division of the
graticule. The receiver was set up for normal
reception (test card with tone on sound) and the
oscillograms were taken via a +10 probe having
an input capacitance of 12pF in parallel with
10M0. The mixed mode timebase facility was
used for G and M.
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aided by the nature of the transistor and design of the
first stage VT1.

The circuit also reveals various signal coupling,
decoupling and isolating components, which are essen-
tial for the stable performance of this important part of
the receiver. The tuner is built into a fully screened box
with feed -through capacitors for the inputs and outputs.

IF Channel

Sound and vision signals of the selected channel
undergo amplification with bandpass and selectivity
tailoring in the IF channel comprising VT1/2 / 3/4.
Tuner signal is applied to VT1 base from the tuned
coupling L1 /C3, and the amplified and bandpass
defined output is yielded by transformer L7a / b. Gain is
controlled automatically (AGC) to suit the level of the
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input signal by a bias fed to the bases of VT1 and VT2.
The four stages are each in common -emitter mode, and
impedance matching at the couplings is achieved es-
sentially by capacitor divide -down.

The bandpass characteristic is provided in the main
by L1 /C1 /C3/C10/R1 at the input and by L7a/b at
the output. Additional selectivity is provided by collector
inductors L2 / L3 / L4, while sound and adjacent channel
sound rejections are introduced at 33.5MHz by L5/
C18/C19MHz and at 41.5MHz by L6/C21 /C22.

With the 625 line system (system 'I' is used in the
UK) the sound carrier is 6MHz above the vision carrier,
but because the local oscillator of the tuner is working at
the IF above the signal frequencies, the IF appears at
33.5MHz for sound, which is 6MHz below the 39.5MHz
vision IF. The sound and vision signals are handled
simultaneously by the IF channel, which is possible
because frequency modulation (FM) is used for the
sound signal. Vision bandwidth of the 'I' system is
5.5MHz upper sideband, accommodated by the IF
bandwidth, and overall channel width 8MHz.

Vision Detector
Sound and vision signals from L7b are coupled to vision
detector W1, which yields a changing amplitude output
corresponding to the picture information (Fig. 3) and
also an output at 6MHz resulting from intermodulation
of the sound and vision signals by the diode non -
linearity, the difference frequency of the two signals
being 6MHz. The intercarrier sound signal (as it is called)
retains the FM of the sound signal because this is one of
the components from which it is derived.

If the ratio of the levels of the sound and vision signals
is incorrect a buzz occurs on sound - called intercarrier
buzz. Hence the reason for the 33.5MHz trap, which
sets the sound signal level below that of the vision carrier
while helping to establish one side of the bandpass. The
41.5MHz trap avoids the sound signal from the next
channel causing interference while helping to establish
the other side of the bandpass. The vision carrier is set
6dB down the response to equalise for the single side
band signal.

Video Channel

Picture and intercarrier signals from W1 are directly
coupled to the base of the video driver VT5 via low-pass
filter L8 / C27 /C28, which removes residual IF signal.
VT5 collector is loaded into transformer L10 which tunes
the 6MHz intercarrier signal and couples it to the sound
section for FM demodulation and subsequent pre and
power amplification for driving the loudspeaker.

VT5 also serves as an emitter -follower for the video
signal with network R26/ R27/ R32 as the load. The
signal across this is directly coupled to the base of the
video output transistor VT7, which feeds negative -going
picture signal to the cathode of the picture tube from its
collector. A series rejector L9 /C46 tuned to 6MHz is
also active at VT7 base to prevent intercarrier signal from
getting into the video output stage, where it would cause
picture interference. The level of video signal reaching
the tube is adjustable by R47, the contrast control,
which is a kind of current feed -back control working by
the progressive shunting effect across R47 emitter
resistor by R48. C49 is a DC isolator. Video -frequency
compensation is also provided by capacitors in the
feedback loop.

ELECTRONICS TODAY INTERNATIONAL- DECEMBER 1978



FEATURE TV Circuits

Automatic Gain Control (AGC)

VT5 base is biased from a resistive divider complex
(R24/ R33/ R22 /etc.) from the supply rail. It is also
partly biased from rectified IF signal at W I anode, and
since direct -coupling is used an increase in IF signal level
results in a reduction in positive bias at VT5 base and
hence a fall in potential across VT5 emitter load.

The voltage across R32 (the preset contrast control
part of the load) is fed to the base of the AGC amplifier
VT6 at a level established by the setting of the control.
Because VT6 collector is energised via W3 from
positive -going 5Vpp pulses derived from a winding on
the line output transformer (bottom right-hand corner of
Fig. 2, next to the picture tube), the transistor conducts
only during the line sync pulses when there is no picture
content which the AGC circuit might otherwise falsely
read. The degree of conduction and hence the level of
the collector potential are determined by the DC level of
the line sync pulses at VT6 base. This is called line -gated
AGC.

Thus with increase in input signal level (such as when
tuning to a stronger channel) VT6 is turned down and
the positive potential at its collector rises. This is
reflected via forward conducting W10 to the bases of
VT1 and VT2 by way of R2/ R6 and the filter consisting
of C34/C35/C36/R35, which removes line pulses.
The small -signal transistors VT1 and VT2 are the type
designed for forward AGC; that is, increased gain
reduction resulting from positive -going AGC potential.

The preset contract control R32 sets the operating
range of the AGC. With a test card signal of average
strength the control is adjusted for 1.5Vpp picture plus
sync signal at VT5 base.

Some sets include delayed AGC for the tuner RF
amplifier which comes into effect after the gain has been
reduced initially on a strong signal by the IF AGC; but for
the monochrome portable this is barely necessary as
maximum front-end gain is generally necessary for most
of the time for the best signal-to-noise ratio when a
simple set -top aerial is utilised. It will be seen that the
tuner 'block' in Fig. 2 has an AGC input which, in this
model, is terminated to a supply potential -divider.

Field Timebase

The electron beam needs to be deflected both vertically
and horizontally to build up the raster upon which the
picture appears. The vertical deflection is handled by the
field timebase which deflects the beam from the top to
the bottom (scanning stroke) and then very swiftly back
to the top again (retrace) at 50 Hz repetition rate.

This is achieved by a 50Hz sawtooth current passing
through the field scan coils (L1 5) on the tube neck. The
oscillatory requirements are provided by the field
oscillator VT18/ 19, which is an RC multivibrator. The
retrace is initiated by the arrival of a field sync pulse at
VT18 base (see later), while the repetition rate is
determined by the vertical hold control R116 with
R117/118 and C102.

Consider the circuit during the scanning stroke when
a rising voltage (ramp) occurs at the base of high -gain
amplifier VT20 owing to C104 charging through
R127/128. This turns on VT20, VT22 and VT24, and
turns of VT21 and VT23. At the conclusion of the stroke
VT24 is fully 'bottomed', at which time a positive -going
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pulse from VT1 9 collector 'hits' the bases of VT21 and
VT22 via the multivibrator isolating diode W19. The
pulse is initiated from the field sync action. The retrace is
thus triggered by VT21 and VT23 turning on, and VT22
and VT24 turning off.

During the retrace, VT24 collector voltage rises at a
rate established by the L/ R ratio of the scan coils, and
when the supply line voltage is exceeded W21 goes into
reverse conduction and VT23 is isolated. The rate of rise
is then defined by C109. After a peak, the retrace
voltage falls until W21 goes into forward conduction
again. This allows the remainder of the retrace energy to
be fed back into the supply line, after which the scanning
stroke recommences.

The resulting rise in current through the field scan
coils during the scanning stroke produces a magnetic
field such that the electron beam is drawn downwards.
To avoid vertical non -linearity fo the display the rate of
change of current must be linear. Owing to resistive
losses in the scan coils and circuit non-linearities, a slight
correction to the current waveform is required, and this
is achieved by a parabola waveform produced by
R138 / R137 /C106 being added to the ramp via the
linearity amplifier VT20. The degree of correction is
adjustable by the vertical linearity control R137.

When the retrace is initiated the rapid reversal of scan
coil current deflects the beam swiftly upwards to start a
new downward scan, and during the retrace diode W20
goes hard into forward conduction so that the base of
VT20 is clamped to earth.

Line Timebase

Horizontal deflection of the beam is achieved by the line
timebase driving a sawtooth current wave through the
line scan coils (L14) during the scanning stroke, Deflec-
tion is from left to right, and at the end of the scanning
stroke a swift reversal of current deflects the beam back
to its starting point again. During the retrace a consid-
erable amount of energy stored in the inductive ele-
ments of the line output stage is released to provide the
extra high tension (EHT) for the final anode and the high
voltage for the first anode (A1) of the picture tube.
Boosted voltage is also used to energise the line output
transistor VT1 7 once the line oscillator has started.

Line repetition rate of the 625 line system is
15625Hz. Thus the horizontal rate is significantly
greater than the vertical rate. We have seen that in the
UK the vertical rate is 50Hz. This means, then, that a
raster of 3121/2 lines is produced (15 625/50). For a
complete picture there are two vertical scans, each
producing a raster of 3121/2 lines, so that the complete
picture is made up of 615 lines and produced every
twenty-fifth of a second (in actual fact not all the lines are
used for the picture as some occur during the field sync
period when the electron beam is cut off).

A complete full -line -picture is achieved because the
scanning lines of one field inter/ace in the spaces
between the lines of the partnering field. To obtain 625
lines without interlacing the line frequency would need
to be increased to 31 250Hz. This in turn would call for a
greater rate of change in beam intensity and hence spot
brightness to trace out the fine detail over each line, and
because a greater rate of change of signal amplitude
involves a greater bandwidth, more radio space would
be needed to accommodate the picture detail of each
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channel. With the 5.5MHz vision bandwidth of the 'I'
system good defninition is obtained at the 15 625Hz
line rate.

Interlacing could be avoided without using up extra
radio space by reducing the field rate to 25Hz, but then
the picture would suffer bad flicker (subjectively
apparent up to about 45Hz). Interlacing thus solves the
problems of bandwidth and flicker without unduly
detracting from the displayed information.

Returning to the circuit in Fig. 2, the line frequency is
established by a blocking oscillator incorporating VT1 5
Forward base bias through R83 turns the transistor on
so that the current through the collector winding of L1 2
rises. The reversed phase of the other winding puts a
negative -going pulse on the base which cuts the tran-
sistor off. The on /off cycles are timed by L12 / C83 /
C84 with the oscillator in the free -running mode, the
frequency being set by 1_12 core. The oscillator is
synchronised to the line pulses of the signal (as will be
explained later).

VT16 amplifies and shapes the pulses from VT15
emitter and transformer T3 couples them to the base of
output transistor VT1 7. The pulses switch this transistor
on during the scan so that current flows through the
upper left-hand windings of the line output transformer
(LOT) T1 and scan coils L14. Because the coils are
essentially inductive the current rises as a fairly linear
ramp. However, because the effective length of the
beam changes with scanning stroke owing to the wide
scanning -angle and flat screen of a contemporary tube,
'S -correction' is required. This is achieved by C93 which
reduces the rate of scan at the start and end of a line with
respect to the centre. Further linearity correction and
width adjustment are provided by a closed -loop sleeve
set under the scan coils. The field produced by the
current induced into this counteracts the non -linearity of
the field produced by the scan coils themselves.

VT1 7 switches off at the end of a scan and the swiftly
collapsing current through the scan coils and LOT
windings returns the beam to its starting point and yields
a high voltage pulse owing to the sudden release of the
inductively -stored energy. The repetitive pulses are
increased in voltage by the overwind at the top right-
hand side of Ti, rectified by W14 and smoothed by a
capacitance formed by the inner and outer conductive
layers on the tube flare, the inner connected to the final
anode. The result is a potential of 11.5kV for the final
anode. After rectification by W15, pulses from the lower
right-hand winding charge C95 to yield a 95V line for
the tube first and third anodes, video output VT7 (to
provide about 50V video swing for the tube) and varicap
tuning.

Oscillatory energy is rectified by the booster diode
W12 conducting during the retrace to charge C87/
C88. This not only damps the unwanted energy which
would otherwise cause vertical lines at the left of the
picture, but the potential developed from it is used to
energise VT1 7 collector, and contribute to the line scan,
thereby improving the efficiency of the line output stage.
The stage also adopts 3rd harmonic tuning of the pulses.
This tends to flatten the tops of the pulses, which leads
to improved EHT regulation. The tuning capacitor is C89
in parallel with a low -inductance disc capacitor C92
providing flashover protection.

26

Sync Stages

Video signal at VT5 emitter is coupled to the base of the
sync separator transistor VT14 through R72 /C72. On
the 625 line system the picture signal is negative -going
(modulation level falling with increasing brightness),
and at the end of each line a line sync pulse occurs
whose tip reaches 100% amplitude, as shown in Fig. 3
a.

Composite video (picture plus sync) from VT5 emitter
is fed to the base of VT14 (sync separator) which is
biased to conduct only during the sync pulses so that
they resolve free from picture signal at the collector. For
line sync, coupling is to VT1 1 (sync amplifier/ inverter),
whose output drives 'flywheel' discriminator W6 / W7
etc. The discriminator is also fed positive -going line
pulses from the LOT via C94 which, after RC integration,

LINE SYNC
DATUM

100 --

00
77

0
C eon

I

40

LINE PERK/0 64ms NOMINAL
LINE SYNC 4,7 0'24s

'--/ILINE BLANKING 12-053'025gs

FR

{LINE

PORCH I.55 ± 0 25AS

SYNC. LEVEL

RISE TIMES LINE SYNC 0 3t 0 -Ws
(I0% -Pd%) 1LINE BLANK 0 3- 0' Ws

/BLANKING AND BLACK LEVEL

WHITE
CARRIER LIMITS

PEAK WHITE LEVEL /

Fig. 3. BBC 625 -line television signals. (a) One line of signal
showing sync pulses. These keep the line scan in step with that
at the transmitter, while the picture signal causes the deflected
scanning spot on the face of the picture tube to change in
brightness at a rate determined by the detail of the transmitted
picture and by an amount governed by the brightness of the
transmitted scene at any instant. (b) Pulses transmitted during
the synchronising period at the end of one field scan and the start
of the next (upper end of odd fields and beginning of even ones,
and lower end of even fields and beginning of odd ones). The
pulses provide correct interlacing while keeping the line
timebase in sync during the field synchronising period (see text).

1_2.5

LINES

5 ECUALIZING
PULSES

END OF COD FIELDS

FIELD SYNC.
DATUM

FIELD BLANKING (20 LINES AND LINE BLANKING)

2 5 LINES 2-S LINES -.1
FIELD SYNC

5 BROAD
PULSES

BEGINNING
LINE NUMBER -623+-624+625-..- 1-.1.- 2-7_f_L

3

BROAD PULSES
27 3 ± 0.2ms

o

5 END OF EVEN FIELDS -4- BEGINN ING OF ODD FIELDS
LINE NUMBER h-311

5 EQUALIZING
PULSES

OF EVEN FIELDS
4 -+- 54-6

1_11_11_1_,;11_
F. -EQUALIZING PULSES

2.3 I 0 Ims

77

BLANKING AND BLACK LEVEL YNC LEVEL

/PEAK WHITE LEVEL

RISE TIMES FIELD BLANKING 46K s
(co. _ 904/.) {FIELD SYNCS 03 70IKs

EOUNJZING PULSES 0-3 0 -Ws
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5 FEATURE : TV Circuits

form a ramp whose phase is compared with that of the
line sync pulses. Phase error results in a potential at the
top of R78 which, after being filtered by C78 /C79 / R82
to remove pulse residual, is applied to the line oscillator.
As this is a VCO, frequency correction and hence line
synchronisation are achieved.

From the end of one field scan to the start of the next
one, five narrow equalising pulses are followed by five
broad field sync pulses and then by another five equal-
ising pulses. The width and spacing of the pulses keep
the line synchronised during the field sync period, while
the equalising pulses ensure equal blanking on both
even and odd fields, and also identify the two fields for
accurate interlacing by cutting off the picture half way
through a line at the end of odd fields and starting it after
a line is half over at the beginning of even fields, as
shown in Fig. 3 (b).

It is worth noticing that test signals and certain
teletext data are transmitted on blank lines - the latter at
a bit rate of 7 megabits per second. The 1.55 and 5.8us
front and back porches to the line sync pulses provide
time for the line retrace, and it is the 5.8us porch which
carries colour burst signal.

The positive -going field sync pulses at VT14 collector
are integrated by C99 / R124 and applied to VT18 base
through W18. The integration builds up a composite
pulse for triggering the field retrace and attenuates line
pulses.

Tube Biasing and Video Feed

During normal working the tube grid is held at chassis
potential by W17. When the set is switched off W17 is
reverse -biased and the charge held by C96 drives the
grid negative, thereby suppressing the beam, while the
supply voltages collapse.

Beaming current cut-off is set by R105 (brightness
control) which merely adjusts the tube cathode poten-
tial. Video signal from VT7 collector is also applied to the
cathode, and as the signal is negative -going the beam
current increases with increasing picture brightness.
Beam cut-off or black -level is set by the brightness
control so that the sync pulses drive the tube below
black.

Sound Channel

Intercariiar signal from L10 is fed to IC2 which incorpo-
rates a 6MHz limiting amplifier; quadrature coincidence
detector tuned by L 1 1; voltage -controlled attenuator
operated by the volume control R54 and an audio
preamplifier for driving the class B push-pull output
transistors VT9 /VT12 via driver VT8. The bases of the
output transistors are driven together from VT8 collec-
tor, which is possible because VT9 is NPN and VT12
PNP (a complementary pair). Quiescent current is set by
R59 at 8mA. Negative feedback is from the emitters of
the output pair via R57 to VT8 base. Since the mains
supply is isolated by transformer T2 it is possible to use a
headphone set or earphone connected to jack J1.

For those not familiar with the quadrature FM detec-
tor the following brief description may help. After
passing through the limiting amplifier chain, the inter -
carrier signal is changed to squarewave and the signal
fed two ways. one way to a synchronous detector and

the other way to a 90 -degree phase shift circuit and
thence to the synchronous detector. The synchronous or
coincidence detector combines the two inputs vectorially
so that the output consists of the vector sum which,
relative to the fixed 90 -degree phase shift, changes with
the FM deviation. The result is a variable width
squarewave (pulse width modulation) which, after
integration, yields the audio signal.

Power Supplies

The receiver can be operated from a 1 2V car battery or
the mains supply. On mains, isolation is provided by
transformer T2 and full -wave rectification by W8 /W9,
with C70 the reservoir. The supply is fed to the emitter of
series regulator VT10. VT1 3 is the error amplifier which
compares a ratio of the collector output voltage with a
reference potential provided by zener W5. Starting
current is provided by R66 and the base potentiometer
R69 sets the output voltage for the correct value of EHT
voltage. Stabilisation is effective over a mains input of
220-264V. The high Vbe rating of VT10 provides
automatic protection against reversed battery polarity.

Final Points

Finally, one or two minor points. SP1 at VT7 collector is
a spark gap which liberates energy in the event of a
flashover inside the tube, directing current away from
VT7 collector. The tube is a quick -heat type whose
heater is energised from the 11.3V line and one which is
happy with a relatively low focus electrode voltage.

Acknowledgement
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8 -pin pcb .20 ww .35 2N2222 NPN 12N2222 Plastic .101 .15

1N4005 600v 1A .08 14 -pin pcb .20 ww .40 2N2907
2N3906

PNP
PNP (Plastic - Unmarked)

.15

1N4007 1000v 1A .15 16 -pin pcb .20 ww .40 2N3904 NPN (Plastic - Unmarked)
.10
.10

1N4148 75v 10mA .05 18 -pin pcb .25 ww .75 2N3054 NPN .35

1N4733 5.1v 1 W Zener .25 22 -pin pcb .35 ww .95 2N3055 NPN 15A 60v .50

1N753A 6.2v 500 mW Zener .25 24 -pin pcb .35 ww .95
T1P125 PNP Darlington
LED Green, Red, Clear, Yellow

.35

.15
1N758A 10v .25 28 -pin pcb .45 ww 1.25 D.L.747 7 seg 5/8" High corn -anode 1.95

1N759A 12v .25 40 -pin pcb .50 ww 1.25 MAN72 7 seg corn -anode (Red) 1.25

1N5243
1N5244B
1N 5245B

13v
14v
15v It

.25

.25

.25

Molex pins .01

2 Amp Bridge

To -3 Sockets

100 -pry

.25

.95

MAN3610
MAN82A
MAN74A
FND359

7 seg corn -anode (Orange)
7 seg corn -anode (Yellow)
7 seg corn -cathode (Red)
7 seg corn -cathode (Red)

1.25
1.25
1.50
1.25

25 Amp Bridge 200 -pry 1.95

C MOS
4000 .15
4001 .15
4002 .20
4004 3.95
4006 .95
4007 .20
4008 .75
4009 .35
4010 .35
4011 .20
4012 .20
4013 .40
4014 .75
4015 .75
4016 .35
4017 .75
4018 .75
4019 .35
4020 .85
4021 .75
4022 .75
4023 .20
4024 .75
4025 .20
4026 1.95
4027 .35
4028 .75
4030 .35
4033 1.50
4034 2.45
4035 .75
4040 .75
4041 .69
4042 .65
4043 .50
4044 .65
4046 1.25
4049 .45
4050 .45
4066 .55

4069/74 C04 .25
4071 .25
4081 .30
4082 .30

MC 14409 14.50
MC 14419 4.85

4511 .95
74C151 1.90

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

9000 SERIES
9301 .85 95H03 1.10
9309 .35 9601 .20
9322 .65 9602 .45

MICRO'S, RAMS, CPU'S,
E -PROMS

74S188 3.00
1702A 4.50
MM5314 3.00
MM5316 3.50
2102-1 1.45

2102L-1 1.75

2114 9.50
TR16026 3.95
TMS 4044- 9.95

8080 8.95
8212 2.95

8214
8224
8228
8251
8255
8113

8.95
3.25
6.00
8.50

10.50
1.50

8723 1.50
8124 2.00
8197 1.00
21076-4 4.95
2708 9.50
Z80 PI 0 8.50

- T T L -
.10 7473 .25 74176 .85 74H72 .35

.15 7474 .30 74180 .55 74H101 .75

.15 7475 .35 74181 2.25 74H103 .55

.15 7476 .40 74182 .75 74H106 .95

.10 7480 .55 74190 1.25

.25 7481 .75 74191 .95 74 LOO .25

.25 7483 .75 74192 .75 74 LO2 .20

.55 7485 .55 74193 .85 74 LO3 .25

.15 7486 .25 74194 .95 74 LO4 .30

.15 7489 1.05 74195 .95 74L10 .20

.15 7490 .45 74196 .95 74 L20 .35

.25 7491 .70 74197 .95 74 L30 .45

.25 7492 .45 74198 1.45 74L47 1.95

.25 7493 .35 74221 1.00 74L51 .45

.75 7494 .75 74367 .75 74 L55 .65

.25 7495 .60 74 L72 .45

.40 7496 .80 75108A .35 74L73 .40

.15 74100 1.15 75491 .50 74L74 .45

.25 74107 .25 75492 :50 74L75 .55

.25 74121 .35 74 L93 .55

.15 74122 .55 74L123 .85

.20 74123 .35 74H00 .15

.20 74125 .45 74 H01 .20 74S00 .35

.20 74126 .35 74H04 .20 74S02 .35

.20 74132 .75 74H05 .20 74S03 .25
1.15 74141 .90 74H08 .35 74SO4 .25

.45 74150 .85 74H10 .35 74S05 .35

.45 74151 .65 74H11 .25 74S08 .35

.45 74153 .75 74H15 .45 74S10 .35

.65 74154 .95 74H20 .25 74511 .35

.70 74156 .70 74H21 .25 74S20 .25

.70 74157 .65 74H22 .40 74S40 .20

.50 74161 .55 74H30 .20 74S50 .20

.25 74163 .85 74H40 .25 74S51 .25

.25 74164 .60 74H50 .25 74S64 .15

.20 74165 1.10 74H51 .25 74S74 .35

.25 74166 1.25 74H52 .15 74S112 .60

.40 74175 .80 74H53J .25 74S114 .65

.45 74H55 .20

.40

MCT2 .95 LINEARS, REGULATORS, etc.
8038 3.95 LM320T5 1.65 LM340K15 1.25

LM201 .75 LM320T12 1.65 LM340K 18 1.25

LM301 .45 LM320T15 1.65 LM340K24 1.25
LM308 (mini) .95 LM 324N 1.25 78L05 .75
LM309H .65 LM 339 .75 78L12 .75
LM309K (340k-5185 7805 (34075) .95 78L15 .75

LM310 .85 LM340T12 .95 78M05 .75

LM311D (mini) .75 LM340T15 .95 LM373 2.95
LM318 (mini) 1.75 LM340T18 .95 LM380 (844 ',inn .95
LM 320K 5(7905)1.65 LM340T24 .95 LM709 (8,14 PI N).25

LM320K 12 1.65 LM340K 12 1.25 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.

74S133
74S140
74S151
745153
74S157
74S158
74S194
74S257 (8123)

.40

.55

.30

.35
.75
.30

1.05
1.05

74 LSOO .20
74 LSO1 .20
74 LS02 .20
74 LSO4 .20
74 LS05 .25
74 LSO8 .25
74 LSO9 .25
74 LS10 .25
74 LS11 .25
74 LS20 .20
74 LS21 .25
74 LS22 .25
74 LS32 .25
74 LS37 .25
74 LS38 .35
74 LS40 .30
74 LS42 .65
74 LS51 .35
74 LS74 .35
74LS86 .35
74 LS90 .55
741S93 .55
74 LS107 .40
74 LS123 1.00
74 LS151 .75
74LS153 .75
74 LS157 .75
74 LS164 1.00
74 LS193 .95
74 LS367 .75
74 LS368 .65

LM723 .40
LM725N 2.50
LM739 1.50
LM741 (8-14) .25
LM747 1.10
LM1307 1.25
LM1458 .65
LM 3900 .50
LM75451 .65
NE555 .35
NE556 .85
NE565 .95
NE566 1.25
NE567 .95

SPECIAL
DISCOUNTS

Total Order Deduct

$35 - $99 10%

$100 - $300 15%

$301 - $1000 20%

Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge
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ETIPRINTS
ETIPRINTS are a fast new aid for producing high
quality printed circuit boards. Each ETIPRINTS IF";
sheet contains a set of etch resistant rub down f
transfers of the printed circuit board designs for'''d
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).

HOW IT WORKS

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!

BUYLINES

ORDER TODAY
Send a cheque or P.O. (payable to ETI Magazine) to -
ETI PRINT
ETI MAGAZINE,
2 5 / 2 7 OXFORD STREET, LONDON W1 R 1 RF.

75p inc p& p

PARTS LIST
001 3 Channel Tone Control

Spirit Level
Clock A
Digital Thermometer
Skeet Game
Compander

002 House Alarm
Rev Monitor
Clock B

003 Race Track Game
Hammer Throw
Freezer Alarm

004 Metal Locator Mk II
Ultrasonic Tx / Rx
5 Watt Stereo Amp (modified)

Jan 77

Feb 78

Metronome
Shutter Time

005 pp -Amp Supply
Frequency Shifter
LCD Panelmeter
Light Dimmer (3 times)

006 CMOS Switched
Preamp
From Experimenters
P.S.U.
555 Boards (twice

007 Star Trek Radio
CD Ignition
CCD Phaser
White Line Follower

008 Tank
Helping Hand

009 AM /FM Radio
Bridge Oscillator
CMOS Stars & Dots

010 Bench Amplifier
Freezer Alarm
Marker Generator
LED Dice
Watchdog (2 PCBs)
Stars & Dots PSU

011 Noise Generator
General Preamp
Flash Trigger
Compander
Active Crossover
(2 PCBs)

012 Disco Lightshow
Stereo Simulator
Digital Thermometer

013 Amplifier Module
Amplifier PSU
Equaliser
Equaliser PSU

014 Skeet Game
Sweep Oscillator
Burglar Alarm
GSR Monitor

015 UFO Detector
Torch Finder (twice)
Etiwet (twice)

016 Stac Timer
Xhatch Gen
Wheel of Fortune

017 Complex Sound Gen
Tele Bell Extender
Power bulge

018 RF Power Meter
Proximity Switch
Audio Oscillator (2)

Oct 77
Oct 77
Nov 77
Oct 77
Nov 77
Nov 77
Jan 78
Dec 77
Dec 77

Jan 78
Jan 78
Dec 77

Feb 78

Feb 78
Feb 78

Mar 78

"Electronics
Tomorrow"'

May 78
May 78
May 78.
April 78

May 78

June 78

Project
Book
Six

Project
Book
Six

Project
Book
Six

Project
Book
Six

Project
Book
Six

July 78
July 78
Aug 78

Sept 78

Oct 78

Oct 78
Oct 78
Nov 78
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FAST AND EASY FAST AND EASY
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FAST AND EASY FAST AND
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Complete the Circuit
at Breadboard '78

Lektrokit have made sure that, no matter how often
you go'round the exhibits at Breadboard '78, you'll keep
coming back to Stands D8 and D9. "Completing the
circuit" every time.

Because Lektrokit-as only Lektrokit could-have
combined their vast array of components with those of
AP Products Inc to bring you the most comprehensive

Lektrokit Breadboards
FROM £3.25, inc p & p and VAT

Hole for hole, top value! Lektrokit
Breadboards are modular, so they can be
linked together to form any size. With a
pitch of 0.1", even the smallest
breadboard-217L-can accept 8, 14, 16
or 18 pin Dil devices. You just take a
component, choose a hole, and push it in.

Model No. Contacts Price, each
217L 170 £3.25
234L 340 £5.75
248L 480 £6.65
264R 512 £6.65
264L 640 £8.32

(All prices include packing, postage and VAT)

range of breadboarding and testing devices on earth.
Nowhere else at Breadboard '78 will you see

everything you're likely to need all in one place, all in one
go, and at the right price.

If you can't get to Breadboard '78 contact us for more
details and the name of your nearest Lektrokit dealer
and take a look at how much you can get for how little.

Lektrokit
ONLY £11.05 inc p & p and VAT

Super Strip accepts ALL DIP's- as
many as nine 14 -pin at a time- and/or
TO -5's and discrete components. With
interconnections of any solid wire
up to 20 AWG.

Super Strip has 840 contact points,
combining a power/signal distribution
system with a matrix of 640 contacts in
groups of 5. Distribution system has eight
bus -bars, each with 25 contact points.

Lektrokit IC Test Clips
FROM £3.08 inc p & p and VAT

Eleven Models, from TC-8 to TC-40 to
fit all DIP sizes. Prices from £3.08 for the
TC-14, £3.25 for the TC-16, etc.

Test clip grips IC's without slipping or
shorting between pins-makes testing
IC's on boards easier, aids removing and
inserting DIP's without damage. Each IC
pin can be brought up to a convenient
contact post for test leads or probe
connections.

Lektrokit All -Circuit Evaluator FROM £12.53 inc p & p and VAT
"ACE" in the hole for home constructors and project builders who do things faster and easier! No laying out circuit diagrams, printed

circuit boards, soldering everything together, trouble -shooting, making mods, then chucking it and starting the whole time-consuming
business all over again!

With ACE, you just plug in components and make connections with ordinary 22 -gauge solid wire. No soldering. You can build any
working project complete, as fast as you could lay out a circuit diagram before.

Seven ACE models altogether-with from 728 to 3,648 contacts. IC capacity (all
14 -pin DIP's) from 9 to 36. Buses from 2 to 36. Posts from 2 to 4. Prices from £12.53
including packing and postage and VAT.

Lektrokit's policy is the right product, whatever the project, at the right price. And
it's backed by a nationwide network of retailers.

Send for the name of the dealer nearest you-plus a FREE full -colour catalogue.
And, if you can, see and try out the great Lektrokit range at Breadboard '78-from

Nov. 21 to Nov. 25 at Seymour Hall, Seymour Place, London.

mif im ins mai, is in ow ======= on

To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ. Tel. Reading (0734) 669116/7
Please send me the name of my nearest Lektrokit dealer-plus FREE catalogue.
Please supply the following (list items required)I

I
I

I
I
I

LEKTROKIT'

I enclose P.O./cheque for £

(Allow 28 days for delivery. All prices above include packing, postage and VAT).

Name

Address

COMPLETES THE CIRCUIT

z

0

s

z

IP

1<
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P ROLCI

WINE TEMPERATURE
METER
Ensure your wine is at the correct temperature with this little idea from our project
team

WINE, WOMEN AND SNOG - no
not another misprint but ETI's
updated version of that phrase that
so aptly describes that which a young
man's fancy turns to in spring, or any
other time of year for that matter. We
at ETI can't do much about the
provision of the above items but this
project will at least ensure that when
you get your hands on one of them it
will be in perfect condition. Before
going any further let's make it clear
that its the wine we're talking about
in this connection.

In use the wine temperature
meter's sensor is clipped to the plonk
of your choice and the condition of
the booze, with regard to
temperature, read off from the three
LEDs on the meter's front panel. To
set up the instrument consult our
table showing the range of
temperatures considered acceptable

RED BURGUNDY

BEST WHITE WINE

PORT MADIERA

SHERRY

FINO SHERRY

DRY WHITE WINES

CHAMPAGNE

BEST RED WINES

CHIANTI, ZINFANDEL
COTES -DU -RHONE

ORDINAIRES

LIGHTER RED WINES

ROSES

LAMBRUSCO

MOST SWEET WHITE
WINES AND SPARKLING
WINES

Above, the complete unit while below the
sensor, a bicycle clip painted black with
the sensor epoxied to it.

for the various types of wines. Turn
RV2 fully anticlockwise and bring the
sensor to a temperature that is in the
middle of the desired _range. Adjust
RV1 until the centre LED just lights

Next lower the temperature of the
sensor until it is at the lower
temperature limit. Adjust RV2 until
the lower LED is just extinguished.

Construction of the project is quite
straightforward. Assemble all the
components according to the overlay
shown. Space is at a premium if the
case chosen for our prototype is used
so keep everything tidy.

Our sensor was made from a
bicycle clip. The thermistor was
epoxied to the clip - we smeared a
small amount of silicon grease on the
clip before mounting the sensor -
this provides a good thermal contact.
We coated the sensor in a layer of
black paint when it was complete
leaving the area under the sensor as
bare metal.

Insert the battery and start getting
your grapes as they should be
enjoyed.
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PROJECT

TH1
RV1

10k
LIN

R2
100k

R1

47k

RV2

10k
LIN

10
11

IC1

/1/
10u

ON/OFF

HOT

470R LED1

13
_At QRc_1

WARM
470R LED 2

2 -VVVAR5
470R

COLD

NOTE

10 is TCA965
LED1-3 are TIL209

-r
I gv

Circuit diagram of the wine temperature meter.

BUYLINES
All the components for this project should be
available from most local shops - no pro-
blems.

Foil pattern of the wine temperature
meter.

HOW IT WORKS
The project is based on the TCA965 window
discriminator IC. This device can be used in a
number of different modes, the one selected
for this application allows the poten-
tiometers RV1 and RV2 to set up a "window
height" and "window width" respectively.

RI and thermistor TH1 for a potential
divider connected across the supply lines.
The value of RI is chosen such that at
ambient temperature the voltage at the
junction of these two components will be
approximately half supply.

As the temperature of the sensor changes
so the voltage will change and it is the
temperature dependent voltage that is input
to ICI.

RV1 will set the point which corresponds
to the centre voltage of a windoe the width of
which is set by RV2. The switching points of
the IC feature a Schmitt characteristic with
low hysteresis.

The outputs of ICI indicate whether the
input voltage is within the window or outside
by virtue of being either too high or too low..

The outputs of IC1 are all open collectors
capable of providing up to 50mA. In our
circuit however they are only required to
drive a LED via a current limiting resistor.

TO JACK SOCKET
THERMISTOR

LED K, WARM.

LED K, COLD

TO JACK SOCKET
THERMISTOR

TO LEDS 12 & 341
ANODE

RESISTORS

R1
R2
R3, 4, 5

47k
100k
47OR

PARTS LIST

POTENTIOMETERS

RV1, 2 10k sub. min. preset

CAPACITORS

LED K, HOT

SEMICONDUCTORS

ICI
LEDs1-3

TCA965
TI L209

SWITCH

SW1 SPDT

MISCELLANEOUS

PCB as pattern, Vero potting box, 2.5mm
C 1 10u 10V tantalum jack socket, battery wire, wire etc.
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NO DISCO SYSTEM IS
COMPLETE WITHOUT...

. .

PIEZO HORNS
FANTASTIC SPECIAL OFFER
TO READERS OF PRACTICAL
ELECTRONICS
Tweeters for your disco, PA
system or Hi -FL Frequency range 5K -20K
No X over required. They can be used in
any PA system up to 100W Why pay more?

OUR PRICE ONLY £4.99 each IP&P 35p each)

PROJECTORS

CITRONIC MM 313 MIXER
Ideal for the DIY enthusiast building up a complete disco
system. 4/6 ch. mono, inc. LEO indicators, connections
via phono sockets at rear.Bargain price, including PS U

£80.46 inc. VAT (P.P. C1.50 I

BULGIN OCTAL PLUGS
AND SOCKETS
There's always hundreds of 8ulgin
Octal multiway plugs and sockets in stock at
Roger Squire's. Each pin rated 6A. Perfect for
your Sound to Light System P552 SOCKET

£0.65 IP&P 35p) P551 PLUG £1.841P&P 35p1
Carriage on 10 or more nominal E 1.00 Also available
6 -way multicore cable 16 Amps per corel ex stock
£0 65 per metre. Please phone for carriage quote.

SQUIRE MULTIFECT 150 r
- including rotator and effects
wheel. A truly versatile projector
which uses a powerfu! 150W
Tungsten bulb, all effects

attachments simply slot in ready for use

A BARGAIN AT £40.50 IP&P £1 001

PLUS MANY DISCO ACCESSORIES
F4 All Roger Squire's shops have a

service department which carries large
stocks of DISCO SPARES & ACCESSORIES.

For example' Fane and H H Disco Speakers
12" and 15" BSR and Garrard decks Plus sockets. Fuses,
at discount prices. Plugs, etc etc

STARLITE 250
An exclusive new line
to Roger Squire's Disco

Centres. Superb high powered
250 W quartz halogen bulb, fan

cooled, accepts wide range of multifect
attachments. Unique connection slot for
orbit prism revolvers. Only

£65.00+ VAT
attachments extra

Roger Squire) DISCO GEAR
Send Mail Orders to: Roger Squire's Mail Orders, Barnet Trading Estate, Park Road, Barnet, Herts. EN5 5SA
01-441 3527 IHotlinel 01-441 1919 ISwitchboard) Open Mon-Fri,9.5.30.
Personal callers: ROGER SQUIRE'S DISCO CENTRES
LONDON:175Junction Road, Tufnell Perk N19500 01.2727474

BRISTOL, 125 Church Road, Redfield, Bristol BS59JR 0272550550 Open from 10-5 Tues-Sat

MANCHESTER: 251 Crumple M3 4EN 08/8317676 10-8 Weds.

GLASGOW: I Owen Margaret Road Kelvinside, Glasgow. 020 EDP 041 946 3303 Closed Mondays
V

CHESS CHALLENGER "10"
"It's You Against the Computer"

Are YOU good enough to 'chal-
lenge the CHALLENGER in acpy
of the following 10 level§
and WIN??

AVERAGE.,
LEVEL RESPONSE

TIME,
1. Beginner 5 Seconds
2. Intermediate 1 5 Seconds
3. Experienced 35 Seconds
4. Advanced 1.20 Minutes
5. Superior 2.20 Minutes
6. Mate In Two (2 move Puzzlers)

60 Minutes
7. Postal Chess (For Games

by mail only) 24 Hours
8. Expert 11 Minutes AVAILABLE SINCE OCTOBER
1.. 'Ten Levels of play from beginner to expert including "Mate in two" and

"Chess by mail".
2. Levels changeable during game Change from level 1 to any level through 10 at

any time on any move.
3. Random Computer Responses vary every game.
4. Selection of Legal Offense or Defense Play from the bottom board or the top of

the board. Choose either black or white.
5. Does not permit illegal moves. Never makes an illegal move according to all the

rules of chess
6. Position verification by computer memory recall.
7. Plays opening defenses from chess books, i.e. Sicilian, French, Ruy Lopez,

Queen Gambit declined.
8. Analyzes as many as 3.024,000 board positions.
9. Audio Feedback Single tone each time you press a key Double tone when

computer responds.
10. Problem Mode Establish your own chess positions and watch the computer

react.
1 1. Override key to make multiple moves Make two, three, or more moves before

the computer responds.
12. Add or subtract pieces during game Put back the piece you lost by override or

take away the computer's Queen for a more even game.
1 3. Pawn Promotion to selected piece. Promote a pawn to a Queen automatically,

or select a knight or another piece instead.
14. En Passent The computer captures legally or accepts your legal capture.
15. Castling.
Numerous other features, including a solid walnut case, 13 Xi) x 154 inches high.
with a deluxe simulated leather and brushed gold foil playing surface large 1/2 -inch
LED display and hand carved solid wood, magnetized French Chess Pieces
CHESS CHALLENGER "10" available from KRAMER & Co., Dept. ET1
9 OCTOBER PLACE, HOLDERS HILL ROAD, LONDON NW4 15,9
TEL. 01-203 2473 TELEX 888941 ATTN. KRAMER jc2
SAE for brochure and further details, book your order now and ensure delivery.
Export orders welcome, Access and Barclay by arrangement.

PRICE £199, INCL. VAT. P&P
We will match any lower advertised price on a cash with order basis of competitor has goods in stock.

9. Excellent 6 Minutes
10. Tournament Practice

3 Minutes

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

Miniature & Sub MiniaturemiRef.
Price

amps No. E P&P
Volts 200 238 1.96.55
3-0-3 IA 1A 212 2.80.55
0-6, 0-6. 100
9-0-9

13 1.85 .40
330 330 235 1.95 .40

0.9, 0.9
0-8-9, 0-8-9

500 600 207 2.35 .55

0-15, 0-15
1A 1A 208 3.50 .55

0-20, 0-20
200 200 236 1.95 .40
300 300 214 2.35 .70

20-12-0-12-20 700(DC) 221 3.10 .70
0-15-20, 0-15-20 I A 1 A 206 4.20 .85
0-15-27, 0-15-27 500 500 203 3.95 .70
0-15-27, 0-15-27 1A 1A 204 4.75 .85

12 AND/OR 24 VOLT
Pri 220-240 Volts

Amps Price
12V 24V Ref. E P&P

0.5 0.25 111 1.95 .55
1.0 0.5 213 2.30 .70
2 1 71 2.90 .70
4 2 18 3.75 .70
8 4 108 6.25 1.00

10 5 72 6.95 100
12 6 116 7.85 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 (Pri: 220-240V)
Sec: 0-12.15-20.24-30V

Mice
Amps Ref. No. E P&P
0.5 112 2.45 .70
1.0 79 3.05 .70
2.0 3 4.80 .85-
3.0 20 5.80 1.00
4.0 21 6.85 1.00
5.0 51 7.75 1.00
6.0 11 7 9.50 1.00
8.00 88 11.35 1.30

10,0 89 12.00 1.30

CATALOGUE 30p

50 VOLT (Pri 220-240V)
(Sec 0-19.25-33-40-50V

Amps Ref. No.
Price

P& P
0.5 102 3.20 70
1.0 103 4.20 85
2.0 104 6.10 1.00
3.0- 105 7.85 1 00
4.0 106 9.80 1.10
6.0 107 14.95 1 30
8.0 118 15.75 1.50

10.0 119 20.50 2.00
60 VOLT (Pri: 220-240V)
Sec: 0-24-30-40-48.60V

Amps Ref. No.
Pries

P&P
0.5 124 3.40 70
1.0 126 4.65 .85
2.0 127 6.50 1.00
3.0 125 9.15 1.10
4.0 123 11.25 1.30
5.0 40 11.50 1.30
6.0 120 14.75 1.40
AUTO TRANSFORMERS
Input/Output Tapped 0-115-210-240V
VA Price
(Watt) Ref. No. E P&P

20 113 2.25 .70
75 64 3.50 70

150 4 5.35 .85
Input/Output Tapped
0.115.210-220-240V

300 66 7.16 1 00
500 67 10.75 1 30

1000 84 17.00 1.40
Also 1500/2000/2000/3000VA
MAINS ISOLATING (Centre Tapped &
Screened)
Pri 120/240 Sec 120/240V
VA Price

Please add VAT at 8%
Barclaycard and Access facilities

available

(Watts) Ref. No. 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

BAYDIS
54a Monifyier Street
Herne Bay,
Herne Bay 6 4 5 8 6

BULK PURCHASE - EXCLUSWE
FANTASTIC

QUALITY ITEMS
Compare performance and
specification with units
costing 3 times as muchl

 SILENT RUNNING

 LARGE
DILLUMINATE

NUMERALS

 AC MAINS SIZE 6', x 2 x 23

MECHANISM ONLY

Assemble
it in an even/no,
MECHANISM & CASE
Inc.assembly instructions

Send cheque, P.O., M.O. for the correct
amount which includes VAT and P&P
or pay by Access/Barclaycard. Send
name/card number ( if applicable) and
address to,

HENRY'S RADIO
404 EDGWARE ROAD,
LONDON W2 1 ED

FOR £20

AS USED IN RRRUn
DIGITAL CLOCKS

Modern
Styling

COMPLETE UNIT

POST & VAT INCLUSIVE

AVAILABLE ONLY FROM

4.

DELIVERY
FROM STOCK
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Video games have only been around for a short period of time.
The original units were developed by the Magnavox Corporation
in America, with these early units you could play any game - as
long as it was Tennis! Besides being reasonably boring, they were
built from dozens of seperate logic devices and cost a small
fortune.
The first major breakthrough, in cost and versatility, came from

General Instruments - with their introduction of the AY -8500
game chip. The now famous (and obsolete) AY -8500, allowed
you to play upto six games and also produced sound effects.
Since the days of the AY -8500 General Instruments have

produced several other dedicated devices, allowing you to race
a motorbike, command a tank and even drive a Formula One
racing car ( to name just a few ). By continually introducing new
and exciting products General Instruments have become the
major T.V. game device manufacturer in the World.
Every time a new game is launched the electronic magazines

publish a D.I.Y. version, but you always need a new case and
U.H.F. modulator. By the time you have paid for all the bits
& pieces, the £10 chip has turned into a £30 project - and
probably used up a lot of time.

Teleplay have developed the Programagame as the answer to the
D.I.Y. enthusiasts need - for an inexpensive, easy to construct,
up -to -the -moment, professional looking, full colour T.V. game
system.

TELEPLAY PROGRAMACAME

no WKS 0010011

11

A t A
PROGRAMM ABU

---d

it 2 7.]0

i[>

GM.
IBICTOP

O '(Si,

1I i!.1C
_Ji !

GO FASTER CONTROLS

Existing users may like to try this simple
modification to their hand controllers.

Remove the 220k resistor and 470p
capacitor from each controller. Then set
both joysticks to the bottom right
position. Set the PRO/AM switch to give
small bats, then adjust the cartridge
preset until both bats are just on the
bottom boundary.

This modification gives a much better
feel to the controllers. You can also give
the plastic sleeves a sharp tap, with a

blunt instrument (the wrong end of your
screwdriver), to make them fit closer to
the case - this also improves the feel of
the controllers.

If you want to use the Road Race
after making the modification, you will
need to fit the two 470p capacitors
inside the cartridge. They go between
pins 10 & Earth and 14 & Earth.

34

REALISTIC
SOUND EFFECTS

ROAD

RACE

£12.90

1 3

Road race has two different games
inside it. The first is a two player
version, with a switchable handicap
on the left-hand track. 'The second
game is you against the machine,
see if you can score 15 laps without
crashing! Uses the normal Joystick.

WIPEOUT

SIX GAMES

£13.90
The latest game from General
Instruments, brought to you by
Teleplay first! Based on the popular
arcade game Breakout, the cartridge
has 6 games built into it. On each of
the games there are 3 variables - bat
size, ball size and ball speed. The
device type is an AY -3-8606.

The games are single and double
Wipeout, single and double Breakout,
two player Wipeout with barrier,and
solo Wipeout (not the same as single).

STUNT

CYCLE

£14.90

You too can be a dare -devil Stunt
Rider with the AY -3-8765
and special hand controls. With
4 different games, this cartridge is
bound to give hours of pleasure
over Christmas and the New Year.

Main Console has
3 Facility Handicaping

Switches.

TANK

BATTLE

£1 3.90*

.c +I Ca. a" ai
Complete with special hand controls
but without the Tank chip. Due to
extreme supply difficulties we are
unable to provide any Tank chips at
present. If you have one of these AY -
3 -8710 in your workshop why not
take advantage of this £6 off offer.
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On the left
is the main
circuit for
the console.
All the
colour
encoder
circuitry is
inside the
large square
in the centre,
which is a
ready made
module. The
various game
cartridges
slot into the
32 way
connector on
the right
hand side.
All the
switches are
mounted
on the PCB
itself.

The Programagame uses a main console to house the U.H.F.
colour modulator, and the ancillary electronics needed to play
any of the available games - just slot in a game cartridge and
play a new set of games! Add new cartridges as they become
available and your colour game centre will be up to the latest
level in T.V. game technology. You will save pounds in the long
ruin, and get the extra pleasure from having built it yourself!

All prices are VAT and postage inclusive, order now and beat the
Xmas rush! Kit includes full instructions and even the Mains
adaptor has a plug fitted - the only tools needed are a small
soldering iron, Phillips screwdriver and wire cutters. Assembly
can be completed in an evening, with minimal electrical know-
ledge.

Cheques or Postal Orders should be made payable to TELEPLAY
Send your order Freepost (no stamp needed) to:
TELEPLAY, FREEPOST, BARNET, EN5 2BR.

Or telephone your order quoting your Visa or Access number.
Personal callers welcome at our shop, units on demonstration.

14 Station Road, New Barnet, Herts EN5 1QW
Telephone : 01-440 7033 or 01-441 2922

SHOP OPEN -10am to 7pm - Monday to Saturday
CLOSE TO NEW BAR NET BR STATION - MOORGATE LINE

411\
*1411 Aftl".
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INPUT
16VAC
2 to 3A

ELECTRONICS IN
MODEL RAILWAYS

A profile of how electronics is applied to a hobby which is essentially scale
modelling. By Peter J. Thorne.

"PLAYING WITH TRAINS" is probably how roost
readers would describe Model Railroading, the latter
being the much preferred expression. Of course, there's
a heck of a lot more who do just "play with trains".
Names such as Hornby Dublo or Triang bring back
memories of bygone youth to many an adult.

However, the hobby is not just one of running a train
around a circle of track under the Christmas tree; the
mature model railroader invests a great deal of effort into
scale realism of operating models, structures, scenery
and track. And if you tie that need for realism into the
extensive growth of electronics as a hobby in the last ten
years or so, you'll see why the expert on precision scale
operation is keenly interested in how electronics can
help this hobby.

Or, to look at it another way, there are so many
variables possible in controlling several trains on a
model railroad-as indeed there is in a real one-that it's
not surprising that several companies have used model
railroads at trade shows to demonstrate microprocessor
versatility. A recent example was discussed in Byte
magazine for July 1977.

Apart from computer control, which is really outside
the scope of this short article, there are several uses for
both digital and analog electronics in the model train
empire. Let's discuss them in stages-control, signal-
ling, lighting and sound.

k2 .220n

Control

Most model locomotives use 3, 5 or 6 pole DC
permanent magnet motors. A few use brushless, iron -
less rotor motors and a very few AC motors. Power is
picked up directly from the two rails, and reversal of
track polarity reverses the locomotive direction except in
the case of the AC motors, where an extra "kick" of AC
triggers a reversing contact in the locomotive.

The Christmas train set power pack is nothing but a
full wave rectifier delivering pulsating unfiltered DC to
the track via a 100ohm variable resistor as speed
control. This gives very poor control at low speeds for the
simple reason that stall current on a permag motor is
much higher than its low speed current. Consequently
there's a tendency for jackrabbit starts. Now the dyed -
in -the wool hobbyists wants precise control of low
speeds because nearly all layouts have miniature freight
yards box -cars and cabooses have couplers operated by
magnet remote control so the operator can make up and
break down his trains. The more or less ideal speed
control-or one approach there to anyway-looks like the
circuit of Fig. 1. A simpler version shows on the lead
photo. This type of control has several features; the
variable DC output has a pulse ripple added at lower
speeds to vibrate the motor armature and reduce motor
cogging and "stiction", secondly it has a low source

MOMENTUM

3A/50V

2000u /25V

10k LIN
(SPEED)

MAX

MIN

10k

22k LIGHT S2
HEAVY

LIGHT
S1

27k

OFF

2k2

HEAVY

NPN
DARLINGTON
',Akt 25V

NPN
DARLINGTON

c 90W 25V C

10k

B B CIRCUIT
BREAKER
2A

BRAKE
ON OFF

S3

221)u /25V

2k2

330R

E
OPTIONAL

OPTIONAL
OUTPUT
TO TRACK

Fig. 1. An electronic speed control for model trains.
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FEATURE

impedance for the motor, thirdly a delayed action can be
switched in and out so that the controlled inertia of a
heavy train can be simulated together with brake
levers; and lastly it's short-circuitproof by virtue of heavy
duty transistors and an overload trip. The last is indeed
essential because short-circuits abouhd on the model
railroad!

Though the circuit I've shown uses two darlington
transisotrs, commercial versions are available, particu-
larly from the USA, using op amps, SCR control or pulse
width modulation. Even the renowned Heathkit has
introduced a version. The most important feature is
probably that superimposed pulse, for if it's too small in
amplitude or too high in frequency, it is not effective; but
if it goes too far in the opposite direction, the resulting
buzz or rattle from the motor becomes objectionable.
Anyway, you electronic fans with a dusty train set in your
attic, dig it out, build a momentum -pulse -throttle and
you just might pick-up an extra hobby!

In terms of current rating, the power pack shown
should be capable of about 2A5 at 12V. This is
adequate for any HO scale models, which scale 1 87,
even with double heading locomotives. As you'd anti-
cipate, the current requirements decrease with scale
size-the second most popular scale is 1 160 (n for Nine
mm, which is the track width) scale. Going up asize to 0
scale (1 48) many motors will need the full 2 A5 . By the
way, in case you home computer builders are thinking
"why waste money on electronics for toys" some of
these "toy" locomotives retail for over 500 apiece and
lately have been appreciating in value at well over 20%

Signals

A natural for digital IC application is signaling. Model
signals in two (red and green) or three aspect (red,
yellow, green) with operating miniature 12V 60mA
lamps are available. Until recently, relays were widely
used by modellers to operate these lamps in controlled
sequence and often automatically disconnected a sec-
tion of track ahead of a red signal for automatic train
control. The relays used were typically low resistance
coils in series with the power supply to the track. When
the locomotive entered a particular track section, the
relay contacts.closed. All model railroads use track
sections from 2 to 20 feet long insulated from each other
and switchable to alternate power packs. This facilitates
the operation of multiple trains.

Complete model railroads still exist using these series
relays for automatic control and signalling; but they're a
maintenance nightmare for their intermittently proud
owners. Up to date techniques use TTL gates driving
red, yellow and green LED's for signals.

Relay driver ICs can be added to drive the small 12 V
signal lamps if preferred and also to operate good solid
12 V relays for automatic stops and starts.

The interface between train and TTL is a little more
tricky; you've noticed, of course, that the track has only
two rails which are required to conduct power (in either
direction) to the locomotive. The requirement to detect
locomotive presence led a few years back to a widely
used detector circuit known as a "Twin -T".
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VARIABLE DC
SPEED CONTROL

RAIL GAPS
USED TO
SEPARATE
TRACK INTO
INDEPENDENT
ELECTRICAL
SECTIONS

Dl, D2: 3A TYPES

14

3k9
Q2

4k7

Q1

TRACK DETECTOR
POWER SUPPLY
15 TO 25V

O_

(t)Q3

TRANSISTORS -
SMALL SIGNAL
TYPES

LOAD (RELAY.
LAMP ETC)

Fig. 2. Widely used "Twin T" track detector circuity Q3's load
de -energises whenever a resistance appears across track in the
section being detected, regardless of whether power is con-
nected to that track section. Consequently presence of any train
or item of rolling stock can be sensed remotely.

The simple circuit is shown in Fig. 2. The circuit
detects resistance between the rails as high as 50k, but
is insensitive to the connection of the power supply in
the circuit, so it will respond only to the presence of a
locomotive motor or any rolling stock with a 10k to 47k
resistor wired between its wheels. Other less subtle
interfaces are magnetic reed switches between the track,
triggered by disc magnets under rolling stock-ideal for
JK flip-flop operations, or opto-electronics, where
ambient light can be interrupted by the movement of
rolling stock to trigger or detrigger a light activated SCR,
for example.

With a light activated system, the light source and the
opto detector must be angled to the track to avoid gaps
between moving rolling stock causing light modulation.

All three track detection systems are, of course,
suitable input interface for microprocessor control of
signals . . . and track voltage, polarity, etc.

Turnout Control

Turnouts, (switches, or points) control train routing.
Remote control of these, on the models as on the
prototype has nearly always been electric. The usual
method is the use of a solenoid motor (Fig. 5). A soft iron
armature can be moved into either of two high flux

4 SEGMENT CAM
SWITCH SHORTS
HF VIA CAP AT
EACH WHEEL
ROTATION

1.5V LOCO
HEADLAMP
LIGHTS EITHER
DIRECTION
CONSTANT
BRIGHTNESS

TRACK PICKUP A

50u

1co

38 kHz
WAVETRAP

LOCO MINI
MOTOR I 8 OHM

SPEAKER

TRACK PICKUP B

T

Fig. 3. These components, mounted in locomotive tender
reproduces audio signals superimposed on DC motor voltage.
Cam switch signals synchronization of "chuff" sound to
trackside audio generator.

copper wound coils, depending on which is energised -
using 16 Volt AC or DC. The armature is linked
mechanically to the movable track section to control the
train's alternate paths. These coils of necessity are about
2 to 4 ohms resistance and hence can draw a 4 A if left
connected to the supply for more than a second or so,
the 50 W of heat show-rapidly. So recently the elec-
tronically minded modeller adopted capacitor discharge.

Typically a 220 u capacitor charged to 25 V stores
enough energy to operate a couple of the low resistance
coils and as you can see from the circuit, there's
no fire hazard if the power is left on. Also a small
transformer can be used. Also shown is a method of
discharging the capacitor into the coil via an SCR, which
permits the controlling push button to carry only the low
SCR gate current, instead of a contact -blowing multi -
ampere current.

Again, this basic control circuit is adaptable to TTL
control.

Sound

Now you hi-fi fans know it's impossible to reproduce
the sound of a gigantic steam locomotive without a 100
W amp and a 4 cubic foot bass reflex enclosure. Except
those model railroad nuts don't believe you! Quite
expensive, at about US $350, is a Pacific Fast Mail
sound unit that transmits sound and motor power
through just those two rails. The sound is synchronized
to the piston position, that is for a two cylinder steam
engine there are four "chuffs" per driver wheel revolu-
tion. Plus bell sound and the required wailing steam
chime can also be sent from the trackside to be nicely
reproduced in a miniature speaker located in the
locomotive tender.
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Fig. 4. Model railroad signals.
Normally supplied with 12 V
lamps, LED's can be fitted.

(NORMALLY OPEN)

100 R

SCR

PUSH BUTTONS
CONTROL
DIRECTION

0\.

100 R

4k7 1A

SOLENOID A SOLENOID B

The PFM unit synchonizes the "chuff" sounds by
transmitting a 2 V 38 kHz (approx). signal superimposed
on the DC motor voltage going to the track. The DC
voltage source (a transistorized circit, which is a sim-
plified version of the circuit shown in Fig. 1) has a low
resistance choke in series with its output this prevents
the 38 kHz and the audio tones from disappearing into
the speed circuitry. When the 38 kHz reaches the
locomotive, it is intermittently shorted out in a capacitor
(see Fig. 3). The capacitor is grounded four times per
drive wheel revolution via a phospor-bronze contact,
which rubs on the inside of a drive wheel equipped with
insulated quarter sections. As the 38 kHz signal shorts
out, a relay operates in the track -side unit, sending out
transistorized hiss to the locomotive -borne speaker.
Being highly inductive, the locomotive motor bypasses
neither the 38 kHz nor hiss-nor bell nor steam chime
sounds, all of which are solid-state generated in the PFM
box with full operator. control. And even though the
speaker is less than 2 inches in diameter, the sound is
very effective.

Another electronic nimmick in the PFM system is the
bridge rectifier of Fig. 3 There's a constant voltage drop
of 1V4 across the bridge, since it's in series with the
motor-regardless of the motor/voltage polarity. Con-
nect a miniature 1V5 headlamp across the bridge and
presto-constant brightness, regardless of motor speed.

A California based firm - Modeltronics, produces
sound systems that are completely contained in the
model - also synchronized for "chuff". The supply
voltage for the noise generator and miniature amplifier is
derived from the track voltage much as the PFM "con-
stant lighting section". Of course, the Modeltronics
system does not offer bell or chime - yet.

LED Hazard Flashers
Pop a 3mm red or yellow LED into the cabin roof of a

model diesel, drive it from an internal LM3909 flasher
integrated circuit, oscillating at 0.3 Hz, powered up from
OV5-3V, and you've duplicated real life on the "Atche-
son Topeka and the Santa Fe".
Grade crossing flashers in model form are available
ready made, with miniature 12 V lamps, just like signals.
To flash, take on 555 IC timer, put one pair of lamps
from IC output to + rail, another pair from output to -rail,
apply 12 V, time at 20/minute and grade flashers are in

business.
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ENERGY STORAGE
CAPACITOR 0
2000 u /25V 16VAC

150 R /5W lA

O

Fig. 5. 5. Capacitor discharge system enables solenoids to be
thrown with small average energy. System also prevents
solenoid bumup if accidentally left powered -up. SCR switch
control enables small current push buttons to switch heavy
current. The SCR's automatically switch off when capacitor
stored charge zeroes.

Lighting
Whole passenger trains can be lit up using a super-

sonic generator at around 25-40 kHz. This can be fairly
easily constructed using a 10 W audio power amplifier
with the conventional negative feedback rephased to
positive. Connected in parallel with the train motor
power, with a blocking choke between the two, constant
lighting can give a superb visual effect with artificial
twilight on a layout. Switch off the generator - and the
lights go out. Each train group of lights uses a 220n
capacitor in series to block the otherwise additive
lighting power from the DC motor voltage.

Radio Control and Carrier Control
As a purely personal observation, I feel the next and

imminent step in electronics with model railroads is
radio control. At least one experimental, but practical
circuit has already been published. Taken to the
ultimate, needed are very low current motors powered
by rechargeable NiCd batteries together with the radio
receiver, variable speed and direction controls, and
sound generator circuit plus amplifier. Of necessity the
concept requires extreme miniaturization because for
HO scale (the most widely used size), the space available
for everything is hardly more than 5 or 6 cubic inches.
The entire receiver and motor drive circuit can easily be
derived from model aircraft RC designs, particularly if
the new Signetics NE544 motor /servo driver chip is
employed. On -board sound - for example a diesel horn
sound, can use a 556 IC in the self -oscillating mode
generating two tones, each around 250 Hz, amplified by
an LM380 audio chip.

Individual function control is practical using 555 tone
generators in the transmitter with phase lock loop
decoders in thereceiver. The advantage of this type of
control is that the modeller has become free of the
power -to -the -rails restriction.

In summary, I hope this overview shows how another
hobby can adapt techniques of electronics in order to
add to the fun. Maybe I've tempted you to pop round to
your nearest Model Railroad emporium. ET1
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STR UTT ELECTRICAL AND MECHANICAL
ENGINEERING LTD.

3C, Barley Market St. TAVISTOCK 5439
Tavistock, Devon PL19 059. TELEX 45263
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7448 85p 74151 110p 4030 50p 4502 129p 117170 18p 719300 57p 2129064 21p BRIDGE SOCKETS 27p 1117601311
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TEE-SHIRTS
HOW TO ORDER:
The new red ETI tee-shirts are
available in large, medium or
small size for only £2.00 inclus-
ive of postage and packing.
Send cheques/POs to:
ETI Tee Shirts
25-27 Oxford Street
London W1R 1RF

Save on Calculators.
TEXAS
11 5040 (print. display. 10 digits. mem. printing calc I E 70 00
PC1008 print cradle 151 20 11 57 key prop . E213.30
T151.3 (10 rnems 8+ 2 32 prop steps) £28.40
1158 key prop 64.90 T159 meg, card and prop POA
Software for 1159 & 58 (each) (four available) E 24.00
11 Programmer (Hex to Oct concersions) £49.95
Little Professor (child's calculator) EIO 80
CASIO
F02500719.10, FX3100 P+ 2 LCO ui 724.30. Fx I 20 E 1 9.80,
FX39715.110. 90140 617.90.
STI Stopwatch + talc 724.50. MOD LCD 734.90.
FX48 Mini-calc. 719.96. S124 mini -card 1 year bat )
0081 (1.C.D. clockhial /alarm. 100010s) 717.10
HEWLETT PACKARD
H P 3 1E at MAIL H P.33E 759.12. H P 25C 7105.06
H P.2 2 Business/ Management Calculator. low Pnce POA
H P 67 E299.16. H P 97 £514.82. H P. 29C 7119.90
COM
PRO 100 E29.115 S1419OR . £28.96
Commodore Pet Computer 2001 /8K . E995
AA 55 (Maths) S61 (Slats) N 60 (Navigator) £49.89
P50 (8+2) 24 programme steps 717.40
Sinclair Can bredge Progremnseble Calculator

£7143.140A.L. Adaptor 73.00. Programme Library
SHARP EL8 130 LCD musical talc - great no keys 719.00
Master Chess Challenger (60.000 moves(' £129.85
Chess Challenger 10 (over 3 million moves) 7199.00
Soh. MiMicroprocessor chess game7199.00
Gammon M II (Computer backgammon) Low price

now with doubling dice 7149.95
Atari, Microprocessor cassette TV game 7149.00
L .C.D Penwatch 729.55
Computer Checkers (Draughts 4 levels of play) 749.95
Cannon P100 print display desktop calk- 769.95
Toshiba LC836MN memo talc £49.95

Nation 'National Electronics NE629 7 / M68 22 function dual time
zone alarm chronograph Night light, stainless steel strap with
matching case (gilt also available) at 739.00. S A E for further
details

Hrs mins sec
lingerlip control
for month. day
and date. Alarm.
with one minute
buzz. easy set-
ting. Strap in
stainless steel.

Only E25.60.

Men's B function
solar assisted '
alarm quartz LCD
set lo any time In I

24 hours. 725.50

We supply all Seiko watches

We accept govt / company purchase orders on all goods
-KRAMER & COe

9 October Piece, Holder. HUI Rood, London, N14114 1EJ
Toler. 8411941. ATTN. KRAMER, K7 Tel: 01.203 2473

MAIL ORDER ONLY. S.A.E. for date sheets
Export enquiries welcome

Telephone end Telex ordees accepted

ex.
IN4148 Diodes by ITT/Texas. 100 for £1.50..
These are full sirc. devices.

Unencoded Hexadecimal 19 keyboard 1-10
ABCDEF. 2 optional keys. Shift key. £12.50.

MM2102 AN -4L 1024 x 1 Bit. 450 nano sec.
Static Ram. £1.00 each.

FN D500 Seven Segment Common Cathode
Display £1.30 each. 4/£5.00.
AY5-1013 UART /1- £6.00.

Red Leds 01.125 or 0.2 10 for £1.20.
1.00/£9.00.
2112 256 x 4 Bit Static Ram 450 nanosec
£2.95 each. 4/£11,60. 8/£22.60.

....

Murata Ultrasonic Transducer £2.50 each
£4.00 pair.

741 Op Amp 25p each. 10/£2.00.

555 Timer. 28p each. 10/1E2.50.

4001 14p 4029 110p
4007 16p 4047 100p
4011 14p 4049 40p
4012 14p 4060 120p
4013 50p 4066 55p
4015 90p 4069 20p
4106 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 180p 4518 130p
4027 50p 4528 100p
4028 90p

Prices include Post and VAT

T. POWELL
306 ST. PAUL'S ROAD, HIGHBURY,

CORNER, LONDON N.1. Tel. 01-226 1489

Callers welcome

24 hr Ansaphone order service
with ACCESS or BARCLAYCARD No.
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TEKTRONIX OSCILLOSCOPES
Main frames 545 with CA £225; 536, 585 with type 82 £395;
581A; 661 with 5T1A & 4S3 £325; 555: 561A with Plug-in
10 MHZ £425; 551; 502 High gain, Special £160.
The prices of main frames will vary enormously on condition
and plug -ins. Hence prices are guides only.
The fact we don't advertise modern oscilloscopes. etc., doesn't
mean we don't handle them, only that at our prices they are not
normally around long enough to advertise. For example
H.P. OSCILLOSCOPE type 183A with 1830A and 1840A 3db
250MHZ £950.
TEKTRONIX 453 3db 50MHZ E650.
TEKTRONIX 454 3db 150MHZ £1,000.
S.E. LABS SM111 3db 20MHZ £325.
TEKTRONIX SPECTRUM ANALYSER 1 L40 Plug-in 1.5GHZ to
40GHZ E550.

R&S RECEIVER 44-210MHZ HUZ BN15012 Poor Elio:
BONTOON RX METER type 250A 0.5 to 250MHZ. Clean £85.
MARCONI Q METER type 1245 with 1246 £350.
Optional 1247 £100.
TEKTRONIX Sig. Gen. Type 190A 350KHZ to 50MHZ and
Fixed 50KHZ freq. £45 ea.
TEKTRONIX TIME MARK GEN type 180A £60 ea.
SOLARTRON PULSE GEN G01101 £30 ea.
R&S SWEEP GEN 50KHZ-12MHZ SWH BN4242/ 2 £100.
R&S ENOGRAPH-G ZSG BN18531 £120.
R&S AM /FMGEN SMAF BN41404 4MHZ-300MHZ £300 ea.
R&S AM /FM GEN SDAF 8N41023 /2 170-940MHZ £300.
R&S POWER SIG GEN SMLR BN41001 0.1MHZ-30MHZ
E80.
R&S Z -G DIAGRAPH 30-300 /420MHZ type ZDU BN35610
£140.
R&S AM GEN 30-300MHZ SMLM BN4105 £90 ea.
R&S ATTENUATOR DPU BN 18044 / 50 0-3000MHZ 0-
109db 50 ohm £150.
MARCONI AM /FM GEN TF1066 10-470MHZ £275
MARCONI FM GEN TF1077/1 £120.
PHILIPS AM /FM GEN type 201 £160.
BONTOON AM /FM GEN type 202H with Low freq. adaptor
E525.
R&S AM GENERATORS 300-1000MHZ E120 ea.
AIRMEC AM /FM GENERATOR TYPE 365 £140.
HP SAMPLING Oscilloscope type 1858 1000MHZ complete
with Plug-in, probes. etc. £195 ea.
SOLARTRON Oscillator C0546 25HZ-500KHZ. Sine wave
only. Metered. Good affenuator £25 ea.
SOLARTRON PRECISION VOLTMETER VF252. Large clear
scale. 1 5mV full scale to 1 50V full scale E25 ea.
H.P. Oscilloscope type 140A with sampling plug-in 1425A and
1410A DC-1000MHZ ES50.
H.P. Oscilloscope Type 140A with Sampling plug-in 1425A,
1411A and 1432A Sampling head DC-4GHz £750.
SOLARTRON DVM type LM1440 E75 ea. Other Solartron
models available. Call and see.
H.P. Digital Recorders 11 digit E35 ea.
AIRMEC AM /FM MODULATION METER type 210 £80.
BIRD TERMALINE WATTMETER 67C 30-1000MHZ 50 omh
£95.
E.H. PULSE GEN model 122 £140.
MARCONI AM /FM MODULATION METER TF2300 with
TM8045 £450.
R&S POLYSCOP SWOB1 Scruffy, working E250 ea: Nice
condition £350 ea.
R&S POLYSCOP SWOB2. Fair condition, working E425 ea:
Very clean £550 ea.
EX -MINISTRY American USM16 AM /FM SWEEP SIG GEN
10MHZ-420MHZ. Incremental controls. Auto lock. Crystal
calibrator and many other features. In transit case with
accessories and manual £195 ea.
COSSOR OSCILLOSCOPE type CDU150 DB. DC-35MHZ
£425 ea.
R&S Z -G DIAGRAPH 300-2400MHZ EIN3512. Good condition
£60 ea.
MARCONI SIG GEN TF801 D /8/ S. Very good condition £325
ea.
MARCONI RF POWER METER TF11 52A / 1 50 ohm £55 ea.
PLUG -INS for Telonic Sweeper SM2000. Various form £50 ea.
TELONIC SWEEPER SD3M 425-930 MHZ £80 ea.
MARCONI TF868 Universal Bridge £70 ea.
AIRMEC SIG GEN type 204 1-320M HZ £225.
MARCONI SIG GEN TF801 B E160 ea.
POLARAD SPECTRUM ANALYSER TSA with STU-1A 10-
000mHz £350.

POLARAD MICROWAVE RECEIVER MODEL TR 1GHZ to
2.04GHZ £200 ea.
BRUEL & KJOER Automatic Vibration Exciter type 1016 Sine
Wave sweep from 5HZ to 10KHz E75 ea.
GENERAL RADIO Osc Unit 1209B 250-920 MHZ £50.
rOLARAD SPECTRUM SIGNATURE MONITOR 140HZ

12.5MHZ Sensitivity 120dbm. Price E250.
POLARAD SIGNAL GENERATOR GB2 / G-711 E250.
GENERAL INSTRUMENTS TRANSFER FUNCTION & IMMIT-
ANCE BRIDGE type 1607A in transit case £425.
MARCONI SIGNAL GENERATOR TF1060 £185.
BRADLEY MULTI METER CT471 £45 ea.
H.P. PULSE GEN 212A £55 ea.
H.P. Microwave Freq. Converter type 2590B £175.
MARCONI CT44 Watt Meter 0-6 Watts £26 ea.
AVO TRANSISTOR & DIODE TESTER CT 537 £50 ea.
AUTO TRANSFORMER 240V input. 110V output 1.25KVA
£14 ea.
FLUKE AC -DC VOLTMETER Model 8038 E75 ea.

STEPPING MOTORS
All motors 200 steps per revolution. 20oz. inch torque, 1 20V
1000-0-1000 ohm. Can be changed with care to 12/24V.
Data supplied. £8 ea.
Supplied for 12/24V operation £13 ea. P&P £1.

Just think about the uses!

JUST IN
A SUPERIOR KEYBOARD Size 3 x 21/2 x 2 high with 1:2 ALMA
REED SWITCHES. Blue keys marked in green 0-9 anid a star
with one blank. ONLY £5 ea. P&P 75p.

Photo Resistor ORP 12-35p ea.
Small TELESCOPIC AERIAL extending to 221/2 with swivel
base 40p ea. P&P 20p.
Small Black SUCKER FEET - always useful 10 for 50p.
MERCURY SWITCHES. Heavy duty with lever & flyleads 20p
ea.
PHOTODIODE DETECTOR & EMMITTER. Independently
mounted with 4. flyleads - 50p per pair.
ZENER DIODES 4.7V Sub -min. 15p ea.
TEXAS I.C. type SN 15862N 4p ea.
RESISTORS 680 Ohms 5 Watt - 10 for 50p.

VIEWLEX INSTRUCTIONAL SUPER VIEWERS MODEL 136
with Headphones, 9. screen. Takes standard cassette. Front
keys. Brand new boxed E55 ea. Slightly used £45 ea. Carriage
£3.25 ea.

* TRANSISTORS/DIODES/
RECTIFIERS. ETC*

Guaranteed all full spec. devices. Manufacturers' Markings.
At Sp ea
BC142; 2N3707; BC172B; BC251B; BC348B: BC171A/
BC413; D10; BAXI 5; 114937; BA102BE; BZX83; TIS61 ;
2N5040.
At 10p ea
1N4733A; SN7451N; BYX10-15V 0.361; BYZ10 15p oa.
TIP34A -50p ea. BD538-4Gp ea. Heavy Duty Bridge
Rectifier -20p ea.CA3123E - £1 ea. BDY55-E1
2N3055 -40p ea. TIP31B 12p ea. BFY51 - 12p ea.
2N5293 - 16p ea.
TBA560C0 £2 ea. 1 N4436T-T03 Flat Mount 10A 200piv
ea. 2N5897 with 2N5881 Motorola 150W Comp pair £2.
BU208 E1.20 ea.
BD535. BD538 Comp. pair - 75p.
Linear Amp 709 25p ea.
P&P extra on all items.
FINNED HEAT SINK - single T03 - size 43/4in. a Sin x
13/4in 50p ea. P&P 75p.
Texas Bridge Rectifier 5S1305 -50V 5A 60p ea. P&P 20p.
MOTOROLA POWER TRANSISTORS type W0993/441
T03 Min. voltage 500. 20p ea. P&P 15p.

A MILLION MUST GO
HIGH NOISE IMMUNITY LOGIC
DUAL IN LINE 16 -PIN CERAMIC, 12V Rail. Conventional TTL
package. Guaranteed spec. devices. Full data. 2p ea.

OSCILLOSCOPE TUBES
Brand New Boxed - Carriage all tubes £3.25.
Telequipment S52 £10 ea; D51 £15 ea; S42, £10 ea; 053A
E20 ea; D52 £15 ea: S31 E10 ea, Bradley 200 £85 ea;
Advance 0S3000 E85 ea. GEC types 924F E25 ea: 924E
E17.60 ea: 14968 £75 ea: Brimar D13-51HG £65 ea:
D10-210GH /32 E40 ea; D13-46GM £35 ea.
NOT BOXED - NEW - WARRANTED. Telefunken D14-
131 replacement for Solartron CD1740, Cossor CDU150. S.E.
Labs SM112 and GEC /MOV1474 at £55 ea.

BUILD YOUR OWN BUS
Approx. 11/2 metre multiway ribbon cable terminated each end
with a 50 -way female edge connector. Takes 0 1 printed circuit
board, £2 ea. P&P 75p.

TELEPHONES. Post Office style 746 Black or two-tone £6.60
ea. Modern style 706 Black or two-tone grey £4.50 ea. P&P
£1
HANDSETS 706 style £1.75 each. Older style E1. P&P 75p
TELEPHONE EXCHANGES. EG 15 -way automatic exchange
only from E95.

ALMA Min. PUSHBUTTON REED SWITCHES. High
reliability 18 x 27 x 18mm. Ideal for KEYBOARD 50p ea. P&P
e xtra.
MINIATURE FANS 3- square (like muffins) 115V ES ea.
P&P 75p.
HONEYWELL HUMIDITY CONTROLLERS 25p ea. P&P
25p.
SPRAGUE 100mfd + 500mfd 210VDC working. Brand new
5 for 50p. P&P 50p.
REED SWITCHES. Sub -min. Size 20mm 10p ea.
SMITHS encapsulated transistorised AUDIBLE WARNING
DEVICES 4V -12V. Can be driven from TTL. 50p ea. P&P 25p
AM PHENOL 17 -WAY CHASSIS MOUNT EDGE CON-
NECTOR. 0.1 spacing 20p ea. P&P extra.
B URROUGHS 9 digit PANAPLEX numeric display, 7

segment 0.25 digits with red bezel. With date. £1.95 ea. P&P
30p.
TRANSFORMERS 115V AC input. Secondary 30V and 2.6V
10VA. 50p ea. P&P 50p.

21 -WAY SELECTOR SWITCH. Single pole with reset coil
240V AC coils. Additional switch contacts for auto reset, etc
£1.45 ea. P&P 75p.
As ABOVE with additional 240V relay on base and full black
plastic cover. E2.45 ea. P&P £1.50.
SNAIL BLOWER 110V AC 500 MA Brand new by Airflow
Developments. Quiet and very good looking. £2.60 ea. P&P
El.
POTTER & BRUMFIELD 18-48V DC Relay. 3 pole c/o.
Heavy Duty. Plug-in type with base 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
1% x7/16- x7/16 at 25p ea. P&P 10p.
ROTRON CENTAUR FANS. Size 4.5.. x x 1.5.' I 15V 5
blade. £4 ea. P&P 75p.
MIN. PLUG-IN type RELAYS. Plastic covers, 2 -pole c /o 24V
25p ea. P&P 1 5p
CROUZET/MURTEN SCHWEIZ MOTORS. 110V 50HZ 4
rpm. Gearbox can be removed 75p ea. P&P 75p.
FRAMCO MOTORS. 115 50HZ. Input single phase, 1/12th
HP 1,450 rpm: on silent mount. As new. £2.75 ea. P&P
£1.75.
PYE DYNAMICS THICK FILM. 1 MHZ Clocking Osc 5V
supply. Size 19 x 25 x 6mm. Drives one TTL load. 75p ea. P&P
15p.
COMPRESSOR UNIT. Compact, 115V 50HZ single phase
1.5A continuous 1.425 rpm. Outside piston housing approx.
3 . El8 ea. P&P £2.
MAGNET DEVICES. Plug-in RELAYS 240V AC, 3 -pole c/o.
Heavy duty 10 amp. Complete with base. BRAND NEW
EQUIPMENT NOT USED, 3 on sub assembly £2.50. P&P El or
E1.25 ea. P&P 45p.
SMALL MAINS TRANSFORMER 240V Pri, 12V 100MA
sec. 60 x 40 x 42mm. 50p ea. P&P 75p.
G.I. BRIDGE RECTIFIER type WO1 (ideal for above) 17p ea.
FAIRCHILD FND10 7 segment display 0.15, Red, Common
cathode 65p ea. P&P 15p. Info supplied.
MULLARD TUNER MODULES - with data.
LP1171 combined AM /FM IF strip. 10.7MHZ. £3.50 ea.
LP1179 FM front end with AM tuning and 87.4MHZ to
104.5MHZ tuning. 10.7MHZ IF £3.50 ea. P&P 50p each
unit.Tho Par £5.75. P&P 75p.
POWER UNIT MODULE containing 2 small. 3 med. & 1
large ferrite cores; 3-1.03 power transistors. caps, resistors,
high powered diodes. 9 transistors. 3 min. fuse holders, etc:
£1.50 ea. P&P £1 25
GENERAL ELECTRIC OPTO-ISOLATORS type H15VX504
65p ea. P&P 15p 10 for E5. P&P £1.
MINIATURE REED SWITCHES 9p ea. P&P 15p.
ROTARY SWITCHES 250V 10A 10p ea. P&P 15p.
LEDEX ROTARY SOLENOIDS 115V DC. No switch assem-
bly 25p ea. P&P 25p.
POTTER & BRUMFIELD TIMER RELAYS. 24 /48V. Heavy
duty 2 pole c/o with 5 secs. delay at 48V increasing with
voltage reduction. Timing can be altered by changing value of
resistor /capacitance. 50p ea. P&P 25p.
CABLE NEATERS - neaten up your wire on a chassis with
these push -on clips. 10 for 20p. 100 for £1.50. P&P extra.
AUDIO AMPLIFIER BOARD. Size 4'/z x 21/2. Output pair of
TIP31s. Circuit supplied. £1.60 ea. P&P 30p.
!DIGITAL 24 -HOUR CLOCK with built-in alarm as used in
BRAUN Digital Clocks. Silent running. Large illuminated
Numerals. AC Mains. Size 63/4 x 21/4 x 21/4. ONLY £4.25 ea.
F'&P 50p.
BROOKE CROMPTON & PARKINSON extractor fan
assembly 1 15V operation. E1 ea. P&P £2. OR TWO for E1.50.
P&P E3.25.

74S00 12p
7401 5p
74S02 12p
74SO4 12p
MC4028 6 Op

74S10 5p
7417 14p
74S38 10p
7451 5p
MC7441 40p

74H51
7453
74H74
74S74
7402

7p
5p

1 2p
1 2p
12p

76325 - Memory Core Drivers. 600ma capability. Fast. Other
uses. RIDICULOUS at £1 ea.
75453 - Dual Peripheral or Drivers 76p ea.

TELETYPE ASR33 with 20MA LOOP. Good condition
Special low price E395 ea. KSR33s from £275.

DON'T FORGET YOUR MANUALS
S.A.E. WITH REQUIREMENTS

NOW -INCREASE AREA GIVEN TO
PICK -A -PACK AT 50p per lb

Larger volume of new components you can't afford to miss

1/2" MAG TAPE
Approx. 1.500ft Now 20p each. P&P £1, or 7 for £1, carr.
£3.25
FOR THE VDU BUILDER, tube M28-13GH 23 x 17cm at
£12. Base connections supplied,
Limited quantity of 35R0-20ma loop - can be changed to
ASCII code (3 hours' simple work and E10 parts). OUR
PRICE EXCLUDING PARTS REQUIRED £70 ea.
Ex -Ministry Teletype Punches 8 level 110 char per sec. £50 ea.
Polished Wooden Cases to take normal 'QWERTY' KEY.
BOARDS, or can be carefully cut to take any size. £3 ea. P&P
Fl 50.

r
-TELETYPE ASR28 with built-in tape reproducer and print
on tape facility, E375.
TELETYPE ASR35. Nice condition. £425.

VARIACS - ex-eq. 2 amp ES ea; 8 amp old style £18 ea. later
style r22 ea; 15 amp £35 ea: 20 amp E45 ea. 3 Phase variacs
available - please enquire.

A LARGE QUANTITY OF MISCELLANEOUS TEST GEAR - CHASSIS UNITS. ETC., ON VIEW AT LOW COST
Minimum Mail Order £2. Excess postage refunded. Unless stated - please add £3.25 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 a.m. to 5.30 p.m. Monday to Saturday
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7/9 ARTHUR ROAD, READING, BERKS (rear Technical College, King's Road). Tel: Reading 582605



TE2OD

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

SCOPES - IN STOCK
3" 5MHz single bearn
4810. 5MHz single beam (4 )

M815. 15MHz Batt, mains. portable
MS216. Dual trace version of above
Super 8/436 Scope x 6M Hz single beam
Super 10 /4D1 OA. Scope a 10MHz Dual trace
41725. Scope x 25MHz Dual trace
PROSES x 1 x 10 14.50. x 10 9.95.1 7.95 For 456 .40100

LED AND LCD DIGITAL
MULTIMETERS

92.50
107.00
288.00
360.00
149.00
229.00
338.00

4525

DM235 Sinclair portable 31/2 digit LED 92.90
PD M35 Sinclair Pocket 31/2 digit LED 29.95
DM350 New Sinclair 31/2 Digit 74.60
D M450 New. Sinclair 41/2 Digit 96.00

(30Kv Probes 18.25. Mains adaptors 3.75. DM235 carrycase 8.95)
LM 3A 3 Digit Miniature with large LED displays 96.00
L513.154 31/2 Digit Recharge Batts and charger 17 ranges 106.00
LM404 4 Olga 210.00
LM300 3.cligit Miniature battery operated 17 ranges 87.00
LM350 31/2 -digit with LCD displays 111 A /mV resolution 98.00

LOW COST -
New 5m11z mains

portable scope
now in stock

092.50

I M3 5A
MULTI -METERS - GENERAL PURPOSE & ELECTRONIC

MulnRange Instruments featuring AC. DC volts. DC current Resistance Ranges all woth mirror scales
except It /111 -2 / T12i TM 3A (TM3 AC volts only). some with A.0 current etc.

TM11 incredible 120 Range Electronic Multi -meter . '136.00
TM3B
TM6B
360TR 100k i volt
PROF 20k / volt
7081 50k / voll
TniK500 30k /volt
6805 20k /volt
7200 20k /volt
Micro80 206 volt
171-2 20k /volt
LT22 20k ;volt
112 5k, volt
LT101 1 k /volt

AUDIO AND

TEST EQUIPMENT
CENTRE

MICROCOMPUTERS
LEVEL I AND II
TRS/30 IN STOCK

ALI. PRICES
INCLUDE VAT

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

DM235

AC Micro voltmeter 3MHz --ii 4 Megohrn 130.00
Broedbandvoltrneter 300KHz-400MH z 196.00
23 Range (plus transistor checker) Large scale 35.50
26 Range Large scale 32.00
36 Range Multi -teeter . 23.50
22 Range Multimeter (plus Continuity Buzzer) 21.00
52 Range Pocket Multi -meter 34.50
22 Range Double Multi -meter 17.95
26 Range Pocket Multi -meter 17.90
16 Range Popular Multi -meter 11.95
19 Range Pocket Multametet with carry case 14.50
13 Range Pocket Multimeter 8.95
12 Range Pocket Multi -meter 7.50

EM2000 FET IC VOM 20 Ranges 10 Meg Input 56.00
6200 FET VOM 38 Ranges 77.00
GT101, 20K i Volt 23 Ranges/ Transistor Checker /Continuity Checker 17.95

AVO Be and a large range of replacement tests leads in stock

GENERALYOUIPMENT
signal racer 8.95

5W550 SWR/Power Meter 19.50
LP30 30MHz Low Pass Filter 4.95
C X34 150watt 3 -way AE Switch 7.50
DC25kV 100 Meg HV Probe 11.95
9 Volvo CAP Subs Box 2.95
DRSI 0 36 Value Reps Box 3.90
F X2000 Xtal Marker 11.95
TR 1000 Transistor checker in /out circuit 11.95
MOD83 Sara! Infector 7.50
TT169 In Circuit TR Checker 49.95
LBI Transistor / Diode Checker 21.50
3101 Clamp Meter 0/1 K ohm 0/150/300/
600 AC Volts 0/ 300 Amp , 32.95
C3042 SWR & FS Meter
MS319 2x100 Watt Audio Watt Meter
'500V Megohrneter 500 Megohms
'1000V Megohmeter 1000 Megohms
2 Ve Amp Variable Transformer

'5 Amp Variable Transformer
'10 Amp Variable Transformer
Decade Reels. Son.
1-11, 110 ohm in steps of 1 ohm 33.00
10-111 110 ohm in steps of 10 ohms 33.00
1.1 111, 11C ohm in steps of 1 ohm 42.50
Cap. Decade Boit:
lOpf - 111 110pf in steps of lOpf 33.00

9.95
17.50
48.00
55.00
19.95
33.00
46.00

GENERATORS
TG152 Series RC Oscillators
Sine/Square output 3Ht300KHr

TG152D
TG152 Dm Farah meter)

TG200 Seri. RC Oscilleton
Sine, Square output 1H,1MHz

TG200D

76.00
95.00

100.00
TG200 Dm (with meter( 121.00
TG200 Dmp (Meter & Fine control) 126.00
TG684 Digital Sine Wave Decade control

0 2Hz-1 22MHt: 267.00
TE220 (eudlio) 4 bands Sine 20-200K Hz.

Square 20-150KHz 65.00
TE200 (RFI 6 bands 120KHz 500MHz

57.00

LOGIC PROBES AND MONITORS
1.72000 Economy Probe 10M11, 11.95
LM1 Monitor 31 00
LP1 Probe 10MHz 33.48
LP2 1 5MHz 19.44
16 Pm IC test r 20

MICROPHONES, SPEAKERS
AND COMPONENTS

LARGE RANGE IN STOCK

TM11 TMK SOO

CALL IN AND SEE FOR YOURSELF
PRICES CORRECT AT OCT. 3rd. E&OE

PIEZO HORN
TWEETERS

Up to 100 watts each No s -over
reqd Only 4.95 each (P P 20p)

10,o Discount for 10 Plus

FM7 7 Died 60411a Rick Ban.
Freq. chador . 156.00
SC5512119b Prescaler la lbws

81.00
108100 100 MHz I digit ball
eaerhei choler . . 83.75

AUDIO ELECTRONICS
301 EDGWARE RD., LONDON W2 1BN

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

ALSO AT 248 TOTTENHAM COURT ROAD. W 1

TM3

CATALOGUE
SEND STAMPED

12.in um
ADDRESSED ENVELOPE

IMIN 9'

FOR YOUR COPY NOW

ANOTHER
WORLD FIRST!

atronics
NEW

KEYBOARD KIT
Catronics Ltd are proud to announce the introduction of the
world's first modular Keyboard Kit available to the home

constructor!
The printed circuit board is designed to take a maximum of 70 keys but may be assembled

with a smaller number of keys for a simpler keyboard.
The board is not dedicated to any specific coding. allowing it to be used for any protect
whether it requires ASCII, Baudot or any other code. This makes it suitable for many

projects including,

E.T.I. - System 68 MPU (54 keys)
Auto morse sender, etc.

The Keyswitches themselves are single pole push -to -make type and require no extra
mechanical mounting arrangements.

A legend sheet is provided with each kit enabling the constructor to label the
keys to suit individual requirements.

Catronics price: Kit for 70 station Keyboard: £29.00.
Please add 50p for post & packing.

FREQUENCY
COUNTER CHIPS

We have the widest range of counter chips in stock as follows.

74C926 £5.30; MK50395 £7.55; ICM 7208 £15.70; ICM
7216C £22.70; ICM 72160 £19.65; ICM 7726 £27.20.
Application information also available. Try us for 7 segment

displays, display drivers and prescaler i.c.s.

SPECIAL PRICES FOR CMOS
4001 18p 4018 90p 4047 95p 4082 21p
4002 18p 4020 96p 4049 52p 4508 £2.30
4006 £1.80 4021 92p 4050 52p 4510 93p
4011 18p 4023 22p 4051 74p 4511 £1.30
4012 18p 4025 18p 4053 81p 4518 93p
4013 45p 4030 67p 4060 £1.07 4521 £2.30
4016 62p 4040 90p 4078 21P 4528 £1.12
4017 86p 4042 £1.03 4081 21p

VERO CABINETS
Code No
65-2514F
65-2516G
65-2518H
65-2520J
65-2522K

All Plastic Range
Size (mm)
100x50x25
100 X50 x40
120X65X40
150" 80X 50
188x110"60

Price
£1.70
El 91
£2.15
£2.45
£3 25

Code No
75-1237)
75-1238D
75-1239K
75-1411D
75-1412K
75-1410J

Metal Fronted Range
Size (mall
85X40x 154
85x60X154
85"80x154
205X140x 75
205x 140x 110
205x 140 X40

Price
£2.67
E2.91
£3.47
£4.06
£5.27
£3.64

Aluminium top panel - 65-3851 A (120 x 65 X40) £3.31
Sloping front panel - 75-1798K (171 X 121 X75/37.5) £4.30
Sloping front panel - 65-2523E (220K 174" 100/52) £6.70

19" CARD FRAME/CASE SYSTEM
Card Frame/case 71-3841-L £20.91

+E1 25 p&p
Pair end plates 71-3842-F 84p
8" Module 71-3843-A £4.04
4" Module 71-3844-G £3.08
Veroboard 09-3979-K £1.40
2" Front panel 71-3845-8 £1.03
1" Front panel 71-3846-H 98p
Veroboards (less c'n'ct'r) 09-1034-F £1.33
Plain board (less c'n'ct'r) 09-1040-J 90p
DIP board (less c'n'ct'r) 10-1041-J £3.60
Connector, plug,

31 way 17-0267-H 98p
Connector, socket, 31 way 17-0268-C £1.07
VQ DIP board 01-0044-C £1.12

All prices include VAT at current rates
Please note our minimum U.K. post and packing charge, except

where indicated, is 20p. EXPORT ORDERS welcomed.

DEPT.
852

COMMUNICATIONS HOUSE

20 WALLINGTON SQUARE,
WALLINGTON, SURREY, SM6 8RG.,

Tel: 01-669 6700 (9 a.m. to 5.30 p.m., 1 p.m. Sat.)
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ETI BOOK SERVICE
- BEGINNERS
Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddihough £2.65
Electronic Measurement Simplified C. Hallmark £2.20
Electronics Self Taught Ashe £4.40
Beginners Guide to Integrated Circuits Sinclair £3.15
Principles of Transistor Circuits S. Amos E4.75
Understanding Electronic Circuits Sinclair £4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio King £3.15
Beginners Guide to Audio Sinclair £3.10
Beginners Guide to Audio L. R. Sinclair E3.20

En COOKBOOKS
TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20
Active Filters £11.30
IC Timer Cookbook £7.50
IC Op -Amp Cookbook £10.00

- APPLICATIONS
Advanced Applications for Pocket Calculators J. Gilbert £4.20
Build Your Own Working Robot D. Heileman £3.55
Electronics and Photography R. Brown £2.30
Fire and Theft Security Systems B. wets £2.00
How To Build Proximity Detectors and Metal Locators J. Shields £3.90
How To Build Electronic Kits cape) E2.10
Linear Integrated Circuit Applications G. Clayton E5.40
Function Circuits Design & Applications Burr Brown £15.95
110 Electronic Alann Projects R. M. Marston £3.45
110 Semiconductor Projects for the Home Constructor R. M. Marston £3.25
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 E2.45

TV AND HI-FI
Audio Handbook G. King £6.50
Cassette Tape Recorders J. Earl E5.25
Solid State Colour TV Circuits G. R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosures Cohen £8.20
How To Build Speaker Enclosures Badmateff E3.90
Master Hi-Fi Installation King £2.80

um LOGIC
Logic Design Projects Using Standard ICs J. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield £12.50
Designing With TTL Integrated Circuits Texas Instruments £9.05
How To Use IC Circuit Logic Elements J. Streeter £3.65
110 COSMOS Digital IC Projects for the Home Constructor R. M
Understanding CMOS Integrated Circuits R. Melen £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50
MOS DIGITAL ICs G. Flynn E4.60

am COMPUTING

Marston £3.20

Microprocessors and Microcomputers B. Sowick £18.00
Microprocessors D. C. McGlynn £8.40
Introduction to Microprocessors Aspmall £5.90
Modern Guide to Digital Logic (Processors, Memories and Interfaces) £4.30

- OP -AMPS
Applications of Operational Amplifiers Graeme (Burr Brown) £8.30
Designing With Operational Amplifiers Burr Brown £16.65
Experiments With Operational Amplifiers Clayton E3.40
110 Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) £7.40
Op -Amp Circuit Design & Applications J. Carr E4.00

- TEST INSTRUMENTS
The Oscilloscope In Use Sinclair £3.10
Test Instruments for Electronics M. Clifford £2.40
Working With the Oscilloscope A. Saunders £1.95
Servicing With the Oscilloscope G. King E5.60
Radio Television and Audio Test Instruments King £5.90

 im SERVICING
Electronic Fault Diagnosis Sinclair £3.20
Rapid Servicing of Transistor Equipment G. King E2.95
Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 £8.50

Vol. 2: 1971-74 £8.50
FM Radio Servicing Handbook King E4.80
Basic Electronic Test Procedures J. M. Gottlieb £2.45

E lm COMMUNICATIONS
Communication Systems Intro To Signals & Noise B. Carlson E7.50
Digital Signal Processing Theory & Applications L. R. Rabiner E23.80
Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewitsch £20.40
Principles of Communication Systems H. Taub £8.10

g m 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 E1.65
Modern Electronic Maths Clifford E6.70
Semiconductor Circuit Elements T. D. Towers £6.40
Foundations of Wireless Electronics M. G. Scroggie E4.45
Colour Television Theory Hudson £6.20

N im REFERENCE
Transistor Tabelle (Includes physical dimensions) E4.10
Electronic Engineers Reference Book (Ed. 4) L W. Turner £27.70
Solid State Circuit Guide Book B. Ward £2.25
Electronic Components M. A. Colwell £2.45
Electronic Diagrams M. A. Colwell £2.45
Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers £6.00
International FET Selector T. D. Towers £4.35
Popular Valve/Transistor Substitution Guide E2.25
Radio Valve and Semiconductor Data A. M. Bell E2.60
Master Transistor/Integrated Circuit Substitution Handbook E5.60
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 05.10

ml MISCELLANEOUS
Integrated Electronics J. Milman £7.90
Microelectronics Hallmark £3.90
Practical Solid State DC Supplies T. D. Towers E6.20
Practical Triac/SCR Projects for the Experimenter R. Fox £2.25
Printed Circuit Assembly Hughes & Colwell £2.45

Fallen behind recent advances?
Just starting out?
Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands
on the right title.

How to order: Make cheques etc payable to ETI Book Service. Payment in 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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SOUND4OAIGHT
UNIT
Designed by Richard Bekker of Powertran, especially for ETI, this superb light show
can act as strobe, linear five channel sound -to -light or random switching unit and can
be digitally controlled!

OVER THE YEARS several lighting
control units have appeared, some
performing switching and others
performing modulation of the light
output according to the musical
input. The Chromatheque combines
both of these functions in a most
original way. It is capable of
controlling five banks of lamps - of
up to 500 watts each in either
analogue or digital mode. By being a
five channel controller not only is the
sound to light modulation made
more exciting than three or four
channel systems by virtue of the
extra colours, but linear and random
sequencing between the channels
gives a tantalizing effect which could
not occur with a smaller number of
channels.

Singled Out
Being conceived as a single board

design wiring is minimal and
construction very simple. All
components are cheap, readily
available items but a complete kit
is being made available by Powertran
of Andover, including metalwork.

OVEALOAV

Modes
In the analogue mode the audio
signal first passes through an
amplifier stage with automatic gain
control. This ensures that sound to
light modulation occurs smoothly
even when the overall sound level
changes. After this the signal is split
into active filter bands the outputs of
which are used to phase control
triacs which determine the current in
the lamps.

By doing this channel 1 (red)
lowest frequencies

varying the light in time with the bass
notes in the music. Channel 5 (blue)
responds to the highest frequencies.
The other 3 channels handle the
intermediate frequency bands.
separate light level control is
provided for each channel to allow
for intensity adjustment to personal
taste to suit different types of music.

Fingers and Digits

In the digital mode TTL
integrated circuits are used to

AUTO LORI A .AS MID

POWERMAN

44

selectively switch either all the lamps
in strobe fashion or alternatively one
lamp at a time either sequentially or
randomly. The speed at which the
switching is carried out is controlled
either manually with a potentiometer
on the front panel or automatically.
In this case the switching rate
increases with the level of the audio
signal. This is particularly effective in
the sequential or random switch
positions -a crescendo sets the
lights racing whilst they freeze when
the music stops.

On music with a heavy beat the
lights will step round one position on
each beat.

Because of the light level controls,
the lamps can be turned just partially
on to suit the mood of the occasion.

Construction
Start by assembling the board.
This is entirely straightforward
- just follow the overlay. All
the potentiometers mount
directly on the board though
the switches are hardwired.

ehrematheque $000
IEVIL 2 :Wit 7 7.1D16 4 l710.7

ETI S CHANNEL LIGHTING EFFECTS SYSTEM
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-HOW IT WORKS-
Input section:
Audio is applied across RV I. QI,2 drive a LED
which indicates when excess signal is being
taken off RV1. ZD1,2 clip the signal in cases
of gross overload. ICI is a variable attenua-
tor, the output of which is amplified by IC2.
This feeds a 'diode' pump' setting up a vol-
tage on C5 which rises as the output in-
creases. This voltage is used to control Q3
which in turn controls the attenuation of ICI.

Digital section:
1C3 is a block of 4 Schmidt triggers two of
which are used to form oscillators. C9,R17
determine the speed of the fast oscillator and
fast clock pulses are produced at pin 8. The
slow oscillator rate is determined by the rate
at which C10 is charged via Q5, the current
through which is either varied by RV2 or else
the signal on C6, depending on the position of
S1. D2 is a germanium type for the benefit of
its low turn -on voltage. In the linear sequen-
cing or strobe mode the low speed clock is
applied to IC4 which is a ÷ 2, ÷ 5 counter, the
outputs of which are applied to decoding ICs
6,7,8 via 4 bit latch IC5. The outputs of 106,7,8
are taken via gates in IC9 and half of IC8 to
inverters in ICIO to provide negative turn
voltages to the triac driver stages. In the
linear mode only one of the inverter outputs
a,b,c,d,e is negative at any instant whilst in
the strobe mode all the outputs are at OV. In
the random mode the fast clock is applied to
the counter, the output of which is sampled
at a low rate by means of the slow clock being
applied to IC5. C8 and two trigger sections of
IC3 convert the slow clock into narrow
pulses suitable for this sampling. As the two
clocks are independent the sampling will be
at a totally random point of the count by IC4
thereby making the lamp selection truly
random.

IC6a

LINEAR
STI3c

RANDOM ANALOGUE

STROBE DIGITAL

80

C ° (-5-' IC7a)

80 CC) -7)=-

0
0-

ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978

IC8a

IC9a

C9L
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IC

ICIOe
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O
 I2V

SW2a DIGITAL "
RV3
245

OV

O

The circuit diagram for the audio
input and digital switching sec-
tions of the lightshow circuit.
The light drivers and filters are
shown overleaf.
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PROJECT: Lightshow

L SW4a

N

O

0
Cf/.

ISW4b

TO
TRIACS

NOTE:
016 IS BC182L
Q17 IS TIP30A
D18 IS
D19 IS
D20-23 ARE
ZD3,4 ARE 12V
ZD5 IS 2V7
ZD6 IS 4V7

16

On the left we have the light drive circui-
try for the disco unit. Each driver is iden-
tical, but note that the filter configura-
tions change as each operates at a dif-
ferent frequency

Right: Power supply circuit for the light
show design. The sync signal is required
for the drivers.

Filter section:
The output of IC2 is taken to 5 active filters
based round IC11-15. IC11 is the low pass
filter, IC15 the high pass and IC12-14 band-
pass. The cut-off and centre frequencies are
40 Hz, 120 Hz, 400 Hz, 1200 Hz, 4 KHz. R29,30
are used to bias the filters to give a small
negative offset voltage at the outputs which
are applied to the triac driving, stages. This
means that the series diodes are biased on
and control of the lamp can start even when
the signal level is very low thereby improving
the smoothness of the modulation.
Triac drivers:
All 5 stages are identical so only the low
frequency one will be considered. Signal from
IC11 charges C4 via R27,D3. The voltage

D19
12V

D18

R76 56R

ZD4

C38
470u

R70 220R

0
12V

017

ZD5

39

0
*12V

R74
10k

R73 O6

0
OV

0
SYNC

ZD6

HOW IT WORKS

C40
47..

4k7

141
100n

0
-5V

across C4 causes Q6 to conduct and charge
C15. When this reaches about 6 volts PUT Q7
suddenly conducts discharging C15 through
transformer T1 generating a pulse to turn on
the triac SCR1. At the zero voltage point
of the 50 Hz mains cycle a sync. pulse is
generated which discharges C15 via D4. For a
given charging, current C15 will always
reach 6 V at the same point in the mains
cycle. We therefore have phase control
which is dependent on Q6 current which in
turn is dependent on the audio signal level
and the setting of RV4. Phase control is used
in preference to burst control because of its
superiority in producing smooth flicker free
modulation of the lamps. Filtering of the
switching surges is performed, most effec-

tively by C16,L I and the RF interference
generated is substantially less than that from
a domestic light dimmer.
Syncing:
To generate the 100 Hz sync pulses the 12 V.
AC output of T6 is full wave rectified by D18,
19 and without smoothing is applied to ZD5
across which is produced a spikey waveform.
This is then applied via C39 to Q16 which is
sufficiently turned on by the spikes to sink
the charge on C15,C20 etc.
Power supply:
Highly stable voltages are unnecessary and
the 12 V lines for the op. amps are taken off
simple zener regulators whilst the TTL-5 V
line is regulated by a single series transistor
Q17.



PROJECT: Lightshow
co

RESISTORS 1/4W 5% exceptwhere stated

R1, 17,
R2, 11,
R3, 14
R4, 9
R5, 15
R6, 10,

71,
31,

13,

74, 81
40, 49,

19-23,

58,

26,

66

27,
32, 33, 37, 38, 41, 42, 46
47, 50, 51, 55, 56, 59, 60,
63, 64, 67, 68, 73
R7
R8
R12
R16
R18, 30
R24, 25
R28, 39, 48, 57, 65, 72,
76-80
R29
R34-36, 43-45, 52-54
R61
R62
R69
R70
R75

POTENTIOMETERS
RV1
RV2
RV3
RV4-8

1k
100k
470R
22k
6k8
10k

220k
470k
82k
390R
2k2
39k
4k7

100R
18k
15k
56k
120R 1/2W
220R 1/2W
56R 1W

PARTS LIST

10k log "
10k lin PCB mounting
2k5 preset
22k lin "

CAPACITORS
Cl, 3, 6, 14, 19, 24, 29, 34 1u 63V electrolytic
C2 680p polystyrene or

ceramic
4n7 polystyrene
47u 10V electrolytic
22u 25V electrolytic
10n polycarbonate
100n polycarbonate

C4
C5, 11, 40
C7
C8, 27, 28
C9, 15, 17, 18,
20, 25, 30, 35, 39, 41
C10
C12
C13
C16, 21, 26, 31, 36
C22, 23
C32, 33
C37, 38

220u 4V electrolytic
220n polycarbonate
47n polycarbonate
47n 400V polycarbonate
33n polycarbonate
1n polystyrene
470u 25V electrolytic

SEMICONDUCTORS
01, 2, 4 16
Q3, 5, 6, 8, 10, 12, 14
Q7, 9, 11, 13, 15
Q17
SCRI-5
ICI
IC2, 11-15
IC3
IC4
IC5
IC6-8
IC9
IC10
D1, 3-19
02
D20-23
ZD1, 2, 6
ZD3, 4
ZD5

SWITCHES
SW1-3

SW4

BC182L
BC212L
BRY39
TIP30A
8A Triac
MC3340p
741
74132
7490
7475
7420
7400
7405
IN4148 or IN4151
0A95
IN4002
4V7 zener
1 2V zener
2V7 zener

4p 3w adjustable stop.
rotary

illuminated mains switch
DPDT 10 Amp

TRANSFORMERS
T1-5 FX3008 with 10 turns 35g

for both windings
T6 240V to 1 5V-0-1 5V at

200mA

INDUCTORS
L1-5 FX1089 with 40 turns 25g

FUSES
F1-5 2A fast
F6 IA anti surge

MISCELLANEOUS
Two 1/4" mono jack sockets, 5 cooling clips,
13A mains cable, cable clamps, five 3 ter-
minal 5A connector blocks, 3 terminal 10A
connector block, fibre glass ready drilled PCB,
metalwork to suit ten knobs, grommets,
spacers, nuts, bolts etc.

Use 3" lengths of coloured
wire for these. The switches
supplied in Powertrain kits are
of the adjustable stop variety.
The tag on the stop plate goes
in the hole stamped 2 for two
way switches and the hole
stamped 3 for the 3 way
switch.

Mains transformer T6 is
bolted onto the board and the
15 V windings connected to the
board by means of short wire
links from the tags down to the
holes directly beneath them.

Pulse transformer T1-5 you
wind yourself. Wrap round the
ferrite rings 10 turns of 35g
wire for both the primary and
secondary. It doesn't matter
which you call the start or the
finish of the windings as the
circuit operates with them
either way round. The wire
supplied in the kits is self
fluxing polyurethene covered
and can be soldered directly to
the board.

Wind coils L1-5 with about
35 turns of 25g wire. A smear
of glue on the windings will
help them stay in place before

fitting and reduce buzzing
when in use. The triacs are kept
cool by means of a finned tab
bolted to each of them. The
outputs to the lamps are taken
from the board via connector
blocks screwed to the board
and linked to it with short
lengths of 18g wire.

Testing and Setting Up
Plug in the unit between your
amplifier and speakers, wire in
the lamps securing the cables
with the clamps on the rear
panel, turn all controls
anticlockwise, switch on and
set auto level to where the LED
only comes on occasionally.
Switch SW2 to A and turn up the
level controls and watch the
lamps operate smoothly in time
with the different frequency
bands in the music. Switch SW2
to D, SW3 to S, SW1 to A,
adjust the level controls for the
lamps to be equally turned on
by the strobing and set the one
and only pre-set (RV3) for
a strobe rate as fast as the lamps
will follow.

BUYLINES
A complete kit of parts including
metalwork is to be made available by
Powertran Electronics. Ad-
dress from the inside front cover. The
PCB will be available only from them
as it is their design. All components
are available separately.

Ell
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r("TED ELECTRONIC
DIGITAL AlAW1/1
CLOCK
ETI
RECOMMEND
THIS
MODEL

BARCLAY
ACCESS

IMMEDIATE
DELIVERY

Hanimex HC -1100
Large Bright LED display
White case with red display

on black background
Adjustable dim /bright contro
Silent operation, all electronic
Space age technology L. S.I . circuitry
Alarm and 9 minute snooze repeater
P.M. indicator
Seconds Display
Size 100mm x 130mm x 60mm high
Fully guaranteed

£8.95
INCL. V A T
POST PAID

THREE FOR 1E26.06
POST FREE

411612e isimmeniamaimiiko

licwRY's
RADIO

HENRY'S RADIO
404 Edgware Rd. London W2
PHONE 01)723 1008

DnrAniSEE THE
ELECTRONIC IGNITION MKII

IN THE NEW HOBBIES
CATALOGUE

Doram Electronics Ltd
PO Box TR8, Leeds LS12 2UF

K

'S
Please send my FREE Hobbies Catalogue

I enclose 25p contribution top. & p.

Name

Address
ET18

DnrAni
Overseas customers (except for N. Ireland) -60p
including deipatch by Air (or all -up post).

Doram Electronics Ltd
PO Box TR8, Leeds LS12 2UF

All -in -one
p.c. drill
system -
only
f44.50.

 Fully controlled drill speed up to 15,000
r.p.m.  Smooth torque pick-up with varying
loads  Precision collets for exact drill centering
 Accepts '-8 in. and 3/32 in. turbo drill shanks
 42W power consumption  Drill stand takes
10 x 9 in. boards  Complete with three tung-
sten carbide drills  Works hand -in -hand with
our photolab kit - still only £49.50. See us
at Breadboard '78, Stand A7; or, enquiries,
top speed, to

Mega Electronics Ltd.,
9 Radwinter Road,
Saffron Walden,

`Essex CB11 3HU.
Tel: (0799) 21918.

Our new 1978 catalogue lists a card frame system
that's ideal for all your module projects - they
used it in the ETI System 68 Computer. And
we've got circuit boards, accessories, cases and
boxes - everything you need to give your equip-
ment 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 I
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091Ell NEEDS YOU!
Last month we advertised for someone to fill the position of Editorial Assistant, and we
are still receiving applications for that. However our expansion plans now mean we
need three additional recruits!

IF YOU have a genuine interest in
electronics and project building and
an above -average ability to express
yourself in writing, you could be the
person we're looking for. We are being
serious.

We are looking for someone to join
the editorial team and reckon that an
enthusiastic reader is likely to be the
type to join us. Not an uncritical
reader - we want to continue to
improve. The work will entail dealing
with articles and news - licking them
into shape - and making them better
than anyone else's articles and news.
The applicant will work on both ETI
and our new sister publication Hobby
Electronics. Readers employed in
journalism at the moment will be con-
sidered but we are not primarily
looking for someone with magazine
experience.

We are flexible about age and ex-
perience but imagine that the person
who gets the job will be between 21
and 28.

Salary will depend upon age and
experience but will be in the range
£3,700 to £4,100, possibly more for
someone with exceptional qualifica-
tions.

Experience has told us that people
who read ads like this think a) that it
doesn't apply to them b) that their
own knowledge is far too limited or c)
that ads of this type are only put in
because we have to fill half a page.
None of these is true.

Editorial Assistant (Home
Computing):- in order to comple-
ment and add to our existing staff
skills we are looking for someone with
a real knowledge of this ever-
expanding field. Everyone here at ETI
is fascinated by the field - PET nearly
stopped the magazine dead - but we
feel we need a person who has a broad
overal knowledge of- the systems
around today and the principles be-
hind them, in order to assist with the
magazine generally and our 'Com-
puting Today' supplement in particu-
lar.

Salary in the range £3,700-£4,100.
Age flexible.

Project Engineer:- the person who
fills this position will be able to design
and build up projects to the standard
of finish ETI readers are used to seeing
in their magazine. This calls for
someone with a good knowledge of
circuit design, and with the patience to
carry the design through to a finished
state. Existing staff are available to
assist in all aspects of design work.
The easiest part of the job will be
writing up the project once it is com-
pleted. None of the present ETI staff
were journalists previous to joining,
and no-one has found the writing a
difficult task.

One again we have no pre-
conceived notions of age required, and
salary will be negotiable upwards from
£4,000.

Apply in writing to:
Halvor Moorshead,
Editor,
Electronics Today Intern-
ational,
25-27 Oxford Street,
London W1R 1RF.

Applications should reach us as soon as possible with
C.V. Prospective applicants may telephone the Editor for
further details but this must be followed by written
application.
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Marsh is elste a ad 9era rear -deal
- Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat.

Tel orders on credit cards E10 min
Trade and export enquiries welcome

A. Marshall (London) Ltd., Dept. ETI. Head Office mail order; Kingsgate House, Kingsgate Place. NW6 4TA. Tel. 01-624 0805. Retail Sales London: 40-42
Cricklewood Broadway. NW2 3ET. Tel. 01-452 01 61 / 2. Telex 21492. London: 325 Edgware Road. W2. Tel. 01-723 4242 Glasgow: 85 West Regent Street.
G2 2QD. Tel. 041-332 4133. Bristol: 1 Straits Parade, Fishponds Road. BS16 2LX. Tel. 0272 654201.
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88084 0.30
BF 085 0.38
68086 030
BF 087 0.35
81188 050
BF589 1.37
81850 017
68851 0.27
13E152 0/7
810% 1.35

69101 0.55
118139 0.55
83019 0.35
80020 0.35
05021 0.35
80101 1.00
811105 1.55
80126 1.08
40204 2.20
811205 2.10
811296 2.70
80208 2.70
R1E0401 0.22
11150402 0.22
9E0404 0.17
1E0412 0.22
0E0414 0.22

6E4001
9E41302
9E1003
9E4101
6E4102
0E4103
ME4101
ME6101
ME6102

M.12955

MJE310
MJE370
MJE371
921520
0317521

8917095
1.133355

1118102

MPF 103

MPF101
1113005
MPSA05

MPSA136

915012
panaia
NPSAS5
oink%
1129098
R20108
TIP290
1112%
718308

0.33
0.44
0.44
0.44
0.27
0.27
4.41
0.33
0.27
0.27
2.45
2.15
0.49
0.65
0.54

0.16 11630C 0.70
0.16 118314 0.54
0.16 11631C 0.72
0.11 111324 0.59
0.11 111320 0.82
0.11 111418 0.76
0.11 11141C 0.97
0.22 111424 0.86
0.22 11142[ 1.08
1.35 1182955 0.70
0.62 11831255 0.59
0.62 TIS34 1.05

0.86 11042 0.50
0.50 71543 0.47
0.70 115% 0.22
I 65 11091 0.27
155 11092 0.33

11593 0.36
210300 0.17
I1II301 0.17
110302 0.27
170303 0.27
270304 0.27
2113513 0.22
210500 0.16
210530 025

FULL -
RANGE
IN OUR

NEW
CATALOGUE

For discount rpmeity prices Coolast as saw

'LINEAR CIRCUITS
CA3018 0.75 1.113795
7830161 1.10 11380118

CA3020 2.20 L13801114

7830206 250 1.1381411
7430284 0.90 113814
7830286 1.25 16138211

7830313 1.50 113840
7830384 2.28 113061
783038 2.90 4143870

7030384 4.10 1138811

413045 1.55 1138%
743046 0.77 411702C

783048 2.45 1.10709

783052 1.73 LI17098

783190 0.65 1170914
7030804 2.10 1.61710

783086 0.50 1171014
7830888 1.87 131711011

78308911 2.90 1311230

7430900 440 111723014
783130 1.06
783140 1.04 1.017417

'31301 0.30 119174108

11430711 0.50 04747714
111130451 595 11474770
1.1430947 1.n 417488
113171( 3.35 1974074
1131811 245 4073030
11321515 2.15 L113049
19320112 2.15 1.41130511

114328115 2.15 1M13070

U1328724 2.15 411131011

111132065 1.15 LA113510

16320612 1.15 11114584

11116BP15 1.15 11149611

11320824 1.15 101180841

103238 6.95 10181211

103399 0.60 11182014
11434015 0.04 u4182814

[9340175 0.84 1118306
11340724 0.04 [$18410
1.6134185 0.80 4078450
141341112 0.00 11418486

11341615 0.00 41185011
11341824 0.80 111131198

1134811 0.95 1133014
113586 0.60 L6133026

113606 3.00 1634016
1931011 3.30 [139000
11371 2.35 19390511
1143504 6.45 4939099
1137311 3.35 Li1397

1143740 3.34 0478056
1.0137711 I.% 0678124
193784 2.40 414324

4.25 L14711159 1.75 188530
0.96 1/418244 1.75 1885300
1.138 1/4781.0577 0.30 764540
270 4$1861272 030 7845400
9.69 11781.1572 0.341 764550
1.32 M15314 4.60 7645500
1.55 115316 4.60 14456000
0.411 NE555
1

0.33 189570
.10 NE556 0.95 1845700

1.00 0E5581 1.98 71147000
1.00 NE560 4.50 70472040

70 E2
0.01

NN51

4.50 744750
0 4.50 1687500
0.50 NE565 1.39 ni4800
149 NE 566 1.75 11148105
047 0E567 1.90 794820
0.64 0E5716 4.95 11119211
072 545560 2.70 1741600
0.75 545570 2.70 77416011
0.45 54.1110 2.10 778270

040.70 050427;

1.35 T

1.35 TC4740111730

0.30 94760010 1.30 7E4750
0.30 3117600311 2.38 778760
0.99 5117601311 1.50 17410,5
0.50 59160236 1.50 7E4440
0.90 311760339 2.35 7041022
1.15 144263 1.35 1041024
1.52 1443130 3.70 1041034
1.52 7403234 1.15 7042020411
1.22 7443504 3.00 044170
210 144521 1.10 0441813

1.38 744522 2.10 TL080CP
0.45 148550 044 11081CP
0.97 74560 2.10 71082CP
2.10 144570 2.20 710/33711
6.20 7143704 5.45 1408470
1.16 744630 2.40 7.13594
1.90 714960 3.90 413560
1.90 144910 4.20 1357/1
I90 79061111 2.50 11320111
1.50 10621 2.50 1133316
1 98 964E414 1.65 11374111
1.90 7446618 1.45 11137416
4.90 744700 4.50
0.60 TM9304 1.45
0.55 14493011 1.45
0.55 1811100 2.00
0.50 114120 0.80
1.15 786500 2.24
0.78 1145000 2.31
1.10 786510 235
1.75 7845100 2.18
1.75 194520 2.60
0.75 18452043 270

2_35
2.45
2.60
2.70
3.60
310
100
2.10
220
2.20
206
236
2.45
1.30
1.30
0.80
2.99
234
2.55
2.99
4.50
4.50
3.00
2.00
1.49
1.65
7.58
1.24
4.75
4.50
2.15
215
1.25
0.90
1.10
1.40
1.45
000
0.80
0.40
3.00
3.00
0.110
0.55

MANY NONE
TYPES

STOCKED -
SENO FON 04111

CATALOGUE

tel2NHni-1(
NOT A KIT
BUT A READY /0/
TO US/fa"...
MICROCOMPUT
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 interface. VDU interface Superb
documentation. 2K monitor software in ROM. Powerful
instruction set. The beauty of this system is the ease of
extension and versatility, 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 IS E Expand as you learn up to 65K.
KIM I - Basic board with above features assembled E160.92
KIM 3 - 8K static RAM card plugs into motherboard E193.00
KIM 4 - Motherboard (takes 6 x KIM 31+ power supply E96.00
KIM 6 - Prototype board for user designation 1742.00
The Commodore PET and KIM are both based on the 6502
micro VDU INTERFACE - VDU cord - takes control E150.00
Fully assembled TTY Card - ASC II keyboard in - converts TV set to cheap
computer terminal via aerial socket. Also standard RS232 connector for
micro. computer or modem - 16 lines x 64 characters

SEND SAE NOW FULL DETAILS

CMOS
1000 022
40016 0.22
81.012

4006
4007
40086
1009
4010
401113

4012
40130
4414
4075
4016
40176
40188
40196
40208

022
1.25
0.22
099
0.58
0.58
0.22
0.22
0.52

oo
1.65
052
105
1.05
0.52
1.15

4021
40226
40238
40246
40258
40276
40268
42298
4030
40318
40358
4037
40416
4012B
4043
4044
4015
40188
40474
4049

1.05
1.00
022
0.76
022
0.55
0.92
1.10
0.84
2.25
1.30
1.20
585
0.

1.05
1.09

1.76
1.50
0.96
0.96

40506
40510
40526
411536

4054
4055
1056
4059
40406
6063

406613

4061
4068
40698
40700
40718
4072
40738
40758
40768

085
0.85
0.86
13.98
1.40

1.65
1.65
6.00
1.15
1.35
0.75
4.115
027
0.24
0.85
0.24
0.27
024
0.24
0.99

407'

SUB
40818
4082
4085
4086
40890
40938
4094
4095
4096
409/
4048
45108
4511
4516
45188

0.70
0.27
0.21
027
099
0.89
2.10
1.00
2.30
1 30
1.30
4.65
1.00
1.20
1 75
210
1.20

FULL RANGE IN
OUR NEW

CATALOGUE

1415029
1413030
7411040
741.51011

1431%
74451314

74151411
7413209
7413260
7415276
744.3280

741.33%1

7445370
1413386
741341111

7415420
7413476
141548N
741.54544

7411516
741.3540
7413138
7411764
7415710
741583411
741585/1
7411900
7415916
7415929
7411939
741.395411

741.5%14

74151076
74151090

744512211
74451230
74137244
744112511

741.31201
744313611

74131564
744.515811

7415160N
74451619
14137629
74451611

0.26
026
029
0.26
0.26
054
1.43
0.26
0.39
0.50
0.12
0.26
0.32
0.32
0.29
1.07
1.09
1.03
1.09
026
0.26
0.42
0.42
0.42
1.20
1.10
1.10
1.20
0.86
1.10
1.10
1.35
0.12
0.42
0.80
0.83
270
0.50
050
0.44
1.28
0.65
1.43
0.135
1.43
8.43

74131680

OS1596
4191740
4111750
4151816
41518%
41.319%
4131911
4451921
41.5143/1

4151966
400011

40029
40011
400811

47106
471441

47.2011

47220
403211

41420
4&180

47730
17749
47166
47830
40650
47666
406911

47906
47636
47956
1010711

471501

74056
ict5T0

74E1610
74E1629
74E16311

1471649
7%1930

14776511

74000
74016
74020
74036

2_43 74040
2.43 74091

1 33 141366

8.26 163711

305 140811

3.74 740911
1.04 14100
1.00 74110
9.96 14126
116 74130
1.28 74746

0.24 74160

0.24 74776

024 742011

0.24 74230
024
1.41 74270
024 741311

0.24 74329
0.24 74370
0.92 74389
1.34 74491
054 744111

0.56 74429
014 744511

1.30 7446411

1.30 744766

0.64 74486
4.39 74506
0,05 74510
4294 74530
9.04 74540
1.22 74E411

1.14 74791

217 74729
&is 74739

2.21 7474N
1.18 74750
1.11 74160

1.11 7440N

1.11 74816
1.04 74326

1.11 748311

1.04 1414
0.17 74920
0.17 14930
0.17 74949
0.17 74954

0.17
0.22
0.56
055
022
0.22
020
0.26
0.20
0.36
000
036
0.36
0.22
0.32
0.32
0.32
0.22
030
0.35
0.32
0.20
084
0.76
1.40
090
0.80
0.00
0.22
0.22
0.22
0.22
0.22
0.46
0.30
044
0.32
010
045
0.64
1.80

'1.05
1.20
045
0.15
090
0.76

7496N

74970
741006
747016
741186
741196
71121/
'41231
7412311

741254
741410
7414811

741450
741500
741516
147530
741540
7415511
741576
7416040
7476101
7416240
7416380
74 I 6411

747651
741616
741740
741751
141766
141779

741N11
1411116

741820
141849
747850
74781311

7418%
741900
747910
741926
141930
741966
747970
7419811

741990

NEW LOW PRICES

0.70
1.95
1.40
0.35
0.95
1.40
0.21
0.55
0.55 .
0.45
0.06
1.35
0.86
0.20
036
0.76
1.20
070
0.78
1.10
I.10
1.10
1.10
1.36
1.36
2.50
1.60
1.00
0.90
0.911
I.00
2.00
0.110
1.50
1.50
3.25
2_60
1.40
1.20
1.20
1.20
i 20
1.00
200
2.80

LEDS + OPTO SIEMENS
Displays 7 sera
Corn anode or t:41t1
Red

8mm NT
10mm HT
14mm HT
18mm HT

E1.50
Cl 55
E1.57
El 85

LEDS
Small 3mns
Large 5mm
Extra bright
1 /red 027,1
IR receiver
Opto coupler

Red Gr Yell
.18 .19 .19
.20 .20 20
.40 .40 .40

E0.55
E1.45
Cl .55

FULL RANGE + DATA IN OUR 1978 CATALOGUE

1978
CATALOGUE
40 palm colologoo - 44W
nlorpol Euro loam -
I ..... I ..... 41 lushly
consomonts from
Irsochind upsilons Illil
INN 14 UK. All VAT Juin.
prim. Our 8.000 line
Class Mu Mb sere 45p
poll poll or 354 N solNrs
al mere fur brouln.

OIL SKIS

22 pin 30p
24 pin 356
28 pie 45p
40 pin 556

FULL RANGE OF
Capacitors Diodes
Resistors Chiles
Plugs hits Cases

Meters In our new

Docks celelogite

Low profile 1C Ph
8 pin 154

14 pin 16p
16 hn 186
18 pin 27p

TRIACS plastic paci 4001 10 220

Texas

.1 amp 72p
6 amp 77p
13 amp B24

amp 93p

THYRISTORS plastic power

amps B amps
Olh 0.311 Iller 0.47
004 0.44 200/ 0.54
00v 0.54 400v 0.64

Branded Texas quality product

16 pep 93p
20 pep E1 87
25 asp 12.20

12 amps
1001 0.63
203. 070
4000 0.90

LOW COST VDU -

CONVERT TV SET TO VDU
The new CRT control chip from Thomson CSF SFF96364. Convert
your TY set into an electronic YOU - 16 lines x 64 characters -
requires RAM. character generator and litte else for a basic YOU.
Available as chip or full display card.

Full cursor control. 5 volts TTI. compatible, line
erase, lull card included UART, Modem. char,
gen etc. Comp video out from encoded keyboard
in.

SEND S.A.E. FOR DETAILS

NEW
CHIP 017.20
FULL CARD

E151.00

* MAIL *
ORDER

Quick service on all
orders - please add
406 for p&p to alit
orders Telephone
orders on credit cards,
el0 00 minimum

31/2 DIGIT PANEL METER KIT
Miami
TIN Mt. LCO NEW!
tg',21's
Callan all
compormais
mooned let
constroslus plus
PC11 Sale
Vero extremely
versatils and

easy
assemblo Jul

£26.99

COMPONENTS
WE STOCK MORE

Stocking distributors officially appointed

*NATIONAL VERO
*TEXAS ANTEX
MULLARD ELECTROLUBE
*SIEMENS SIFAM
OSESCOSEM ARROW HART

MAKES COMPONENTS BUYING EASY
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INDEX

INDEX 78
INTRODUCTION

IT WAS APRIL last year when we last provided an index
of our own efforts. That one went right back to our first
issue in April 1972. This month's brings us once more
up to date. In future these listings will appear each
December issue (there's long-term planning!).

Producing a definitive index is not simply a matter of
reading from the contents pages and rearranging to nice
neat alphabetical order. There will be some items which
can be classified in several ways, and which are usually

Projects

A
ALARM ALARM
ASC II KEYBOARD
AUDIO AMPLIFIER (200W)
AUTOCHORD

Pt 1
Pt 2

B
BASS ENHANCER
BELL EXTENDER
BENCH SUPPLY
BURGLAR ALARM SYSTEM
BURGLAR ALARM (CMOS)

CAR ALARM
CLOCK (LED)
CLOCK (Fluorescent)
COMPUTER (Triton)
COMPANDER
CONTINUITY TESTER
CROSSHATCH GENERATOR
CURVE TRACER

0
DRUNKEN SAILOR PUZZLE

E
EGG TIMER
ELECTRONIC BONGOS
ELECTRONIC IGNITION

F
FM /AM RADIO
FM TUNER (Digital)
FREEZER ALARM
FREQUENCY METER (Digital)
FREQUENCY SHIFTER
FUZZ BOX

JU4L-7-7 p.29
AP1177 p.25
APR 78 p.43

NOV 78 p.57
DEC 78 p.80

J p.53
OCT 78 p.65
APR 7-7 p.47
APR 77 p.57
JAN 78 p.16

DEC 78 p.16
NOV 77 p.23
DEC 7; p.19
NOV 78 p.16
NOV 77 p.11
SEP 77 p.38
SEP 78 'P33
DEC 78 p.73

JAN 78 p.46

AU6-7 p .26
A -U6 77 p.24
MAY 78 p.41

JUN 78 p.79
SEP 78 p.21
DEC 77 p.41
JUN 77 p.19
MAR 78 p.40
APR 77 p.48

entered more than once as a result. All articles here are
included just once for simplicity.

All articles, except Tech -Tips and the news features,
are included in the index. Projects are simply listed
consecutively, whilst the features are divided into
categories for ease of reference.

Computing Today is a separate entity from ETI, and
articles appearing within it are not eligible for inclusion
in our index.

GAS MONITOR
GRAPHIC EQUALISER
GSR MONITOR

H
HAMMER THROW GAME
HELPING HAND

IB METAL LOCATOR
INJECTOR -TRACER

L
LED PENDANT
LCD MULTIMTER
LCD PANEL METER
LIGHT DIMMER
LIGHT SHOW
LOUDHAILER
LOUDSPEAKERS (ER II)

M
MASTERMIND
METRONOME (Accentuated)
METRONOME
MICROAMP
MOISTURE INDICATOR (Soil)

0
OSCILLATOR (Sweep)
OSCILLATOR (LCD)
OSCILLATOR (Wide range)

P
PHASER (CCD)
PHASER
PLANT WATERER (Auto)

APR 78 p.32
SEP-7-7- p.27

p.11

78 p.29
MAY 78 p.16

FEB 78 p.32
MAY 77- p.37

NOV 77 p.41
AUG 78 p.23
MAR 78 p.26
MAR 78 p.55
DEC 78 p.44
SEP 7-7 p.56
MAY -77 p.31

ittfl-77 p.41
FEB 78 p.17
MAY 77 p.39
JUL 77 p.30
AUG 7-7 p.19

AUG 77 p.10
NOV 78 p.71
JUN 78 p.90

MAY 78 p.57

AUG 78 p.61
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PORCH LIGHT
POWER BULGE
POWER METER (R.F.)
POWER SUPPLY
PROXIMITY SWITCH

R
RACE TRACK GAME
RAIN ALARM
13EV MONITOR

S
SHUTTER TIMER
SKEET GAME
STAC TIMER
STAR TREK RADIO
STARS & DOTS
STEREO -SIMULATOR
SOUND GENERATOR
SPECTRUM ANALYSER
SPIRIT LEVEL
SYNTHESISER (Trandscendent)

SYSTEM -68
rsu
V-Etti

fittS STRUCTURE
GPH-GARD

--TTY
INTERFACING
CUTS CARD

ETIBUG

T
TACHO-M-ET-Efl
TANK BATTLE
TEMPERATURE METER
THERMOMETER-pitsital)
TONE CONTROL (3 channel)
TORCH FINDER
TV CHESS

PT 1

PT 2

U
UFO DETECTOR
ULTRASONIC SWITCH

V
VOLTMETER (True RMS)

WATCHUO3
WHEEL OF FORTUNE
WHITE LINE FOLLOWER
WINE TEMP METER

and

and

and

and

FEB 78 p.28
OCT 78 p.41
OCT 78 p.30
AUG 78 p.75
OCT 78 p.75

JAN 78 p.36
APR 78 p.62
DEC 77 p.37

FEB 78 p.57
NOV 77 p.34
SEP 78 p.71
MAY 78 p.62
JUN 78 p.1 7
SEP 77 p.16
OCT 78 p.1 7
JUN 78 p.27
OCT 77 p.28
JUL 78 p.38
AUG 78 p.45

MAY 77 p.55
JUN 77 p.33
JUL 77 p.54
AUG 77 p.45
SEP 77 p.22
OCT 77 p.63
NOV 77 p.45
DEC 77 p.59

JAN 78 p.61
FEB 78 p.45
MAR 78 p.59

JUL 77 p.32
MAY 78 p.50
JUL 78 p.21
OCT 77 p.20
OCT 77 p.34
JUL 78 p.31

OCT 78 p.48
NOV 78 p.44

JUL 78 p.63
FEB 78 p.62

MAR 78 p.13

OCT 77 p.10
SEP 78 p.61
APR 78 p.23
DEC 78 p.31

FEATURES

Audio

AM STEREO
CLASS-G_AMPS
ELECTRETS IN AUDIO
NOISE REDUCTION

SWITCH IN LINE
PICKUP PRINCIPLES
PIRATE RECORDINGS
ROCK SOUND
VALVE SOUND

VALVE SOUND ON THE
REBOUND

VOCODERS
(See also AUDIOPHILE)

Circuit design

ACTIVE FILTER
Pt 1
Pt 2
Pt 3

AUDIO AMPS

DIGITAL ELECTRONICS BY
EXPERIMENT

Pt 1
Pt 2
Pt 3
Pt 4
Pt 5
Pt 6
Pt 7
Pt 8
Pt 9

GAIN CONTROL
Pt 1
Pt 2

HOW IT WORKS -
TELEVISION RECEIVERS

HI -EST Fl AMPS
Pt 1
Pt 2

OSCILLATORS
OP AMPS

Pt 1
Pt 2 -
Pt 3
Pt 4

OP AMP (741) SUPPLEMENT

OCT 77 p.25
DEC 77 p.34
DEC 77 p.24
NOV 77 p.16

NOV 78 p.51
AUG 77 p.56
OCT 78 p.45
SEP 78 p.15
JUN 77 p.57

JUL 77 p.34
AUG 77 p.34

JUL 77 p.23
AUG 77 p.36
SEP 77 p.52
JUN 78 p.21

OCT-7-7 p.49
NOV 77 p.58

p.76DEC 77
JA -N-78 p.67

p.78FEB 78
MAR 78 p.66
APR 78 p.38
MAY 78 p.74
JUN 78 p.98

OCT 78 p.22
NOV 78 p.65

DEC 78 p.21

AUG 78 p.15
SEP 78 p.39

JUL 78 p.15

-8-M p.22FE
MAR 78 p . 49
APR 78 p.29
MAY 78 p.69

-APR-71 p . 1 0
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INDEX

Components

BATTERtES EXPLAINED
CASINGS SURVEY
CCD -
COMPONENTS

Pt -9
Pt10
-Pt 11
-Pt 12
Pt 13

INSIDE VCT
LCD DISPLAYS
MOSFETS
TRANSFORMERS
V-FETS FOR EVERYONE

Pt 1
Pt 2

Computing

GAMES
GLOSSARY
HIGH LEVEL LANGUAGES
MEMORIES
ONE ARNI-ED ft/WU
PERIPHERALS

SOFTWARE GAMES
SOFTWARE TECHNIQUES
SYSTEM SURVEY
SYSTEM 68 UPDATE

(See also "MICROFILE)

General

DANGERS OF LIGHTNING

ELECTRONICS -IT'S EASY!
Pt 38
P139
1t 40
Pt 41
Pt 42
Pt 43

ELECTRONICS IN PHOTOGRAPHY
ELECTRONICS IN SURVEYING
ELECTRONICS 2000
ELECTRONICS ON TAP
ELECTRONICS IN MODEL

RAILWAYS
ELECTRONICS IN MOTORING
ELECTRONIC NEWS GATHERING

IONOSPHERE
EXPLAINNED

DEC 77
APR 78
SEP 77

A -Pit -77
77MA

AUG 7'7
SEP 77

MAR 78
JUN 77
JUN 78
SEP 77

JUL 78
AUG 78

JUN 78
JUN 78
JUN 78
JUN 78
OCT 77
JUN 78

JAN 78
JUL 77
JUN 78
JUN 78

p.65
p.67
p.10

p.53
p.60
p.59
p.52
p.47

p.19
p.13
p.41
p.18

KENNEDY SPACE CENTRE
LASER LIGHTSHOWS
QUARKS
RACE FOR THE BOMB
ROCKWELL SPACE SHUTTLE
ROBOTS

SOLDERING IRON SURVEY
ULTRASONICS IN MEDICINE
VENUS PROBE

Reviews

AIWA AD 6800
BATTLE OF THE KEYS

p.25 CAMBRIDGE PROGRAMABLE
p.67 CRIMSON CPR1

COMMODORE PET

p.73
p.76
p.57
p.63
p.15
p.69

p.56
p.18
p.53
p.95

GARRARD MRM 101
GOLDRING G900SE-2
HITACHI SR 903
HITACHI HMA 750
HP 67 CALCULATOR
KOSS ESP10

MK 14 KIT
SCRUMPI 3 KIT
SOUND GUARD
T1 59 CALCULATOR
TRS 80 COMPUTER
VIDEOCRAFT TELETEXT
WIRELESS SHOW

Data Sheet
HD0165 ENCODER
ICL 8038 VCO
ICM 7205 STOPWATCH

FEB 78 p.50 L91 1 COMPARATOR
LM1812 TRANSCEIVER
LM 1830 FLUID DETECTOR
LM 2907 / 17 CONVERTORS
LM 3919 TEMP SENSORS

APR 77
MAY 77
JUN 77
JUL 77
AUG 77
SEP 77
AUG 77
JAN 78
MAY 77
FEB 78

DEC 78
AUG 78
DEC 77

DEC 78
MAY 77

p.65
p.64
p.64
p.64
p.64
p.62
p.28
p.24
p.25
p.38

p.36
p.33
p.14

MC14490 BOUNCE ELIMINATOR
MC14433 A -D CONVERTOR
MK50362N CLOCK
MM571 60 TIMER
MM5837 NOISE SOURCE
NE570/1 COMPANDER
NSL 4944 LED

3 -TERMINAL REGULATORS
TDA 1023 DELAY LINE
TGS 812 GAS SENSOR
TL080 OP AMPS
2102 RAM
2112 RAM
2107 RAM
5204 EPROM

p 18 7208 COUNTER /DECODER
p.61
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JUN 77 p.25
SEP 77 p.34
JUN 78 p.34
JUL 78 p.69
SEP 78 p.50
MAY 78 p.22

OCT 77 p.52
NOV 78 p.79
NOV 78 p.37

JAN 78 p.72
NOV 77 p.28
JUL 77 p.15
NOV 78 p.85
APR 78 p.13

OCT 78 p. /0
AUG 78 p.79
DEC 77 p.34
JUN 78 p.41
JUN 77 p.30
MAR 78 p.63

SEP 78 p.27
OCT 78 p.35
JAN 78 p.71
JUN 78 p.85
AUG 78 p.39
AUG 77 p.18.
JAN 78 p.50

APR 77 p.40
JUL 77 p.50
JUL 77 p.52
JUN 78 p.97
MAY 77 p.48
AUG 77 p.62
AUG 77 p.60
SEP 77 p.59

JUN 77 p:49
SEP 77 p.60
APR 77 p.38
SEP 78 p.65
FEB 78 p.71
OCT 77 p.59
NOV 77 p.55

JUN 77 p.50
MAY 77 p.49
APR 78 p.57
JAN 78 p.53
JUL 78 p.51
JUL 78 p.52
JUL 78 p.54
JUL 78 p.56
AUG 78 p.57
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Understanding Digital Electronics
New teach -yourself courses

Design of
Digital Systems

MI 111110.1dm Caen VIN .11.

Book 3 - 3

li

Design of digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes - each A4 size - are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

.The contents of Design of Digital Systems include:
Book 1 Octal, hexadecinial and binary number systems; conversion
between number systems; representation of negative n -fibers;
complementary systems; binary multiplication and division.
:Book 2 OR and AND functions; logic gates. NOT, exlusive UR.
NAND, NOR and exclusive -NOR functions; multiple input gates; truth
tables; De Morgans Laws; canonical forms; logic conventions;
Karnaugh mapping; three -state and wired logic.
Book 3 Half adders and tull adders; subtractors; serial and parallel
adders; processors and arithmetic logic units (ALUs); multiplication
and division systems.
Book 4 Flip flops; shift registers; asynchronous and synchronous
counters; ring, Johnson and exclusive -OR feedback counters; random
access memories (RAMS) and read only memories (ROMs).
Book 5 Structure of calculators; keyboard encoding; decoding display
data; register systems; control unit; program ROM; address decoding;
instruction sets; instruction decoding; control program structure.
Book 6 Central processing unit (CPU); memory organisation;
character representation; program storage; address modes; input/
output systems; program interrupts; interrupt priorities; programming;
assemblers; computers; ex""utive programs; operating systems and
time sharing.

Digital Computer
Logic and
Dectronla
Sago 1

ei

Digital Computer
Logic and
Ektitenia
9001.14

JK-

Digital Computer Loge. an/1 Electronics is designed for the beginner.
No mathematical ,knowledge other than simple arithmetic is assumed,
though the student shou' _! have an aptitude for logical thought. It consists
of four volumes - each A4 size - and serves as an introduction to the
subject of digital electronics. Everyone can learn from it - designer,
executive, s entist, student, engineer.

Contents include: Binary, octal and decimal number systems;
conversion between number systems; AND, OR, NOR and NAND
gates and inverters; Boolean algebra and truth tables; De Morgans
Laws; design of logic circuits using NOR gates; R -S and J -K flip flops;
binary counters, shift registers and half adders.

CAMBRIDGE LEARNING ENTERPRISES, UNIT 12, RIVERMILL SITE,
FREEPOST. ST. IVES, HUNTINGDON, CAMBS. PE17 4BR, ENGLAND

TELEPHONE: ST. IVES (0480) 67446
PROPRIETORS: DRAYRIDGE ETD. REG. OFFICE: RIVERMILL
LODGE, ST. IVES REGD. IN ENGLAND No. 1328762.

In the years ahead the products of digital electronics technology will play
an important part in your life. Calculators and digital watches are already
commonplace. Tomorrow a digital display could show your vehicle
speed and petrol consumption; you could be calling people by entering,
their name into a telephone which would automatically look up their,
number and dial it for you.

These courses were written by experts in electronics and learning!
systems so that you could teach yourself the theory and application of;
digital logic. Learning by self -instruction has the advantages of being!
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new piece.
of information before proceeding.

After completing these courses you will have broadened your career
prospects and increased your fundamental understanding of the rapidly
changing technological world around you.

The six volumes of Design of
Digital Systems cost only:

And the four volumes of
Digital Computer Logic and
Electronics cost only:

But if you buy both courses,
the total cost is only:

£8.10

£4.60

£12.00 -

+90p. post &
packing

+El post &
packing

Price includes surface mail anywhere in the world - Airmail extra.

Flow Charts & Algorithms
HELP YOU PRESENT
safety procedures, government legislation, office
procedures, teaching materials and computer
programs by means of YES and NO answers to
questions.

THE ALGORITHM WRITER'S GUIDE explains how
to define the questions, put them in the best order
and draw the flow chart, with numerous examples
shown. All that students require is an aptitude for
logical thought. Size A5, 130 pages. This book is a
MUST for those with things to say.

+ 45p post & packing by surface
mail anywhere in the world. Airmail
extra.

£2.95

GUARANTEE
If you are not entirely satisfied your money will be refunded.

I Cambridge Learning Enterprises, Unit 12, Rivermill Site,
Freepost, St. Ives, Huntingdon, Cambs. PE17 4BR
England.
Please send me the following books:

sets Digital Computer Logic & Electronics @ £5.50, p & p
- included

sets Design of Digital Systems @ £9.00, p. & p. included
Combined sets @ £13.00, p & p included
The Algorithm Writer's guide @ £3.40, p & p included

Name

Address

I enclose a *cheque/ PO payable to Cambridge Learning Enter-
prises for £

'Please charge my 'Access/ Barclaycard/ Visa/ Eurocard/.
Maitercherge/ Interbank account number
Signature *deleted as appropriate
Telephone orders from credit card holders accepted on 0480-
67446 (ansafone). Overseas customers should send a bank draft in
sterling drawn on a London Bank., ETI 12
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ETI MARKET PLACE
Digital Alarm

x ) 4 4

-C

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

THIS IS THE THIRD digital alarm clock that we are offering (we
regret the earlier versions are no longer available). We have sold
thousands and thousands of these and our buying power
enables us to offer a first rate branded product at a really
excellent price.

The Hanimex HC -1 100 is designed for mains operation only
(240V /50Hz) with a 12 hour display, AM / PM and Alarm Set
indicators incorporated in the large display. A switch on the top
controls a Dim/ Bright display function.

Setting up both the time and alarm is simplicity itself as
buttons are provided for both fast and slow setting and there's
no problem about knocking these accidentally as a 'locking'
switch is provided under the clock. A 9 -minute 'snooze' switch
is located at the top.

03N95
(Inclusive of VAT and Postage)

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

To:

Hanimex Alarm Offer
ETI Magazine
25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque PO for £8.95 (payable to
Ell Magazine) for a Hanimex Digital Alarm Clock.

Name

Adress

Please allow 14 days for delivery

LCD
Watch

New low price!

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.

C8-95
(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 £8.95 (made payable to
ETI Magazine) for my LCD Digital Watch.

Name

Address

Please allow 14 days for delivery
-J
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ELEcorRovot Buying Guide
If you have bought before from Electrovalue, you will know just how
large and varied our stocks are. Those who have yet to know are
finding our series of monthly ads to give up-to-date information and
prices on the most important items we carry. BY DETACHING AND
SAVING THESE PAGES, YOU WILL BUILD UP A VALUABLE AND
COMPREHENSIVE MONEY -SAVING CATALOGUE. All goods brand
new and to published specifications.

Transistors/Zeners
N914 5p 2N5192 85p BA102 28p BCY58 15p
N9142 7p 2N5195 99p 841270 5p BCY59 16p
N916 6p 2N5457' 39p BA133F 9p BCY70 18p
N4007 8p 2N5458' 39p 84138 20p BCY71 18p
N4148 5p 2N5459' 39p 84145 19p BCY72 18p
N5402 16p 6F40 £1.46 BA156 14p BCY78 25p
N5407 20p 16F40 £1.65 BA379 25p BD130 50p
S920 10p 40HF1 0 £1.64 BAX13 5p B0131 62p
S940 5p 40HF40 £2.28 8131038 37p BD132 77p

2N697 36p 40250 95p 88103G 37p BD135' 38p
2N706 22p 40361 38p 8B104G 53p BD136' 42p
2N930 21p 40362 35p 58105B 28p BD139' 41p
2N1132 24p 40406 40p B5109G 37p 80140' 46p
2N1302 48p 40408 40p BC1074 14p BDX18N £1.10
2N1303 48p 40412 56p 13C1078 14p BDY12 90p
2N1304 52p 40594 £1.18 8C1084 14p BDY20 50p
2N1305 52p 40595 £1.50 BC10813 14p 8E115 38p
2N1306 56p 40602 75p BC108C 14p 8E167 30p
2N1307 56p 40636 £1.80 BC109B 14p 8E173 34p
2N1308 60p 40673 86p 8C109C 14p 8E177 24p
2N1309 60p A9903 44p BC121W 20p 8E178 24p
2N1599 -SCR 88p 44113 9p BC122Y 61p 8E194' 18p
2N1613 23p A4116 9p BC125' 20p 8E195' 17p
2N1711 22p 44117 9p BC126' 20p BF244B 30p
2N1893 35p 44118 10p BC140 43p 8E254' 14p
2N2218 24p A4119 9p 8C1474' 21p 8E255' 14p
2N22184 24p AC126 30p BC1478' 21p 8E457' 36p
2N2219 24p ACI 27 48p 8C1484' 21p 13E458' 37p
2N22194 24p AC128 28p 8C14813' 21p 8E459' 40p
2N2270 75p AC151R 53p BC148C' 21p 8E839' 24p
2N23694 22p AC153 40p BC148C 21p 13E840' 24p
2N2484 26p AC153K 40p 5C149C 21p 8E841' 24p
2N2646 69p AC176 58p BC154' 16p 8E879' 24p
2N2904 22p AC176K 40p BC1574' 21p BRF80' 24p
2N29044 22p AC187K 70p BC1578 21p 13E881' 24p
2N2905 22p AC188K 70p BC158B 21p BFT66 £1.83
2N29054 22p ACY17 92p 13C15913* 21p BFX29 24p
2N2924' 25p ACY18 91p BC160 49p BEX84 24p
2N2925' 25p ACY19 99p BC1674' 8p BFX85 24p
2N2926' 25p ACY20 70p BC167B 12p BFX87 24p
2N3053 26p ACY21 85p BC1684" 8p BEX88 24p
2N3054 73p ACY22 50p BC16813' 12p BEY50 24p
2N3055 70p ACY39 £1.70 BC168C 8p 13E1'51 24p
2N33914' 41p ACY40 45p BC169B' 8p 8EY52 24p
2N3405' 64p ACY41 54p BC169C' 12p 13E1'90 E1.05
2N3663 52p ADY136 E2.09 BC177A 18p BR81WA 80p
2N3702' 11p AD142 90p BC1778 20p 139920.A £1.36
2N3703' 10p 40149 80p BC1784 16p BRY39 60p
2N3704* 11p AD161 96p BCI 7813 17p BSX20 22p
2N3705' 10p AD162 96p BC1798 20p BSX46 45p
2N3706' 9p AF114 27p BC182L 12p BSX63 £3.89
2N3707' 12p AF115 30p BC182' 12p BT106 £1.47
2N3708' 8p AF116 30p BC183L' 12p BT107 £1.60
2N3709' 12p AF117 34p BC183' 12p BU105 £2.50
2N3710* 12p AF124 25p 8C1841. 12p BU208 E3.90
2N3711' 12p AF125 32p BC184' 12p
2N3794' 21p AF126 25p BC202Y 75p BUX28 E4.20
2N3819' 28p AF127 3613 BC212L' 12p BY164 90p
2N3820" 56p AF139 32p BC212' 12p BY238 8p
2N3823E 24p AF2000 15p 13C213L* 12p BYX38-300 65p
2N3904' 24p AF239 89p BC213' 12p BYX38-300R 65p
2N3906' 28p AF279 30p BC2141: 12p C106D1 45p
2N4036 68p AFY12 £2.04 BC214' 12p C0326 -SCR £4.40N
2N4058' 12p AFY16 E2.69 BC2388 8p C0340 .. £5.149
2N4059' 12p AFY18D E5.74 BC238C 8p C407' 17p
2N4060' 12p AFY18E E6.15 BC239C' 12p C1406 90p
2N4061' 12p AFY42 £2.91 BC2574' 8p C1412 90p
2N4062* 12p AL102 E1.60 BC2578' 8p CS2925 20p
2N4124' 22p ASY26 £1.39 BC258A 8p E99A40-Triac £7.87
2N4126' 27p ASY27 £1.39 BC25813' 8p E2506 £1.48
2N4286' 18P ASY28 £1.39 BC2598' 8p E2512 £1.74
2N4289' 23P ASY29 £1.39 BC267 16p MJ481 £1.48
2N4291 24P AU111 E2.25 BC268C 17p MJ491 £1.63
2N4292' 21P AUY21 £7.31 BC269C 18p MJ2955 78p
2N4303' 30p AUY22 £10.95 BC300 2613 MJE340 78p
2N4410' 39p 80126 -SCR 30p BC301 24p MJE2955 72p

2N4443 £1.14 130140 35p BC303 30p MJE3055 68p
2N4444 £1.50 B0226 35p BC327' 16p MKY7C38E 70p
2N4906 £1.00 80240 40p BC328' 12p MPF102' 44p
2N4915 £1.00 80246 96p BC337' 14p MPS6531' 24p
2N4991 80p 80680 10p BC338' 12p MPS6534' 25p
2N5062* 45p 81906 38p BC447 29p NAS206 S5 -SCR
2N5163' -SCR 24p 81912 38p BCY314 96p 81p

 GOODS SENT POST FREE U.K. WITH C.W.0
orders over £5 list value. If under, add 27p
handling charge

 ATTRACTIVE DISCOUNTS on C.W.O. mail
orders -5% where list value is over £10, 10%
where list value is over £25.

 TOP QUALITY MERCHANDISE -ALL
GUARANTEED.

 V.A.T. -Add 8% to value of order For items
marked add 121/2%.

 For ACCESS or BARCLAYCARD orders, lust
phone or write your number.

 No discounts allowable on prices marked NET or
N.

 TAKE GOOD CARE OF THIS PAGE AND
REMEMBER TO LOOK OUT FOR NEXT
MONTH'S TO ADD TO IT

 OUR COMPUTER -AIDED SERVICE TAKES
GOOD CARE OF YOUR ORDER NO MATTER
HOW LARGE OR SMALL

 Comprehensive price list free on request
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NAS01 64W3-Triac
58p

NAS0654X5
80p

NAS0654W5
£1.04

NAS1001X5
60p

NAS1004W5
£1.60

NAS1004X5
£1.61

NKT211 25p
NKT212 25p
NKT213 25p
NKT274 25p
NKT275 25p
NKT405 DIS
0447 12p
0490 6p
0491 6p
0495 8p
0A202 10p
0C28 £1.02
0C29 £1.07
0C35 £1.07
0C36 £1.02
0C45 £1.15
0071 70p
0072 70p
0075 DIS
0081 80p
0083 80p
0084 80p

PM7A2 E2.68
PN70' 6p
PN72' 6p
PN109' 6p
PN1613' 6p
PN2904' 6p
S2CN1 15p
SIOM1 12p
72700D E1.55
T28000 -Tnac E1.04
TAG3-400-SCR

£1.00
TAG 302-400-Triac

85p
TAG302-600-Triac

£1.05
45p
45p
60p
64p
60p
64p
35p
30p
12p
11p
12p
12p
16p
14p
18p
21p
10p
19p
12p

TIP31A
TIP324
TIP41A
TIP41C
TIP424
TIP42C
TIS43'
W02
ZTX407'
ZTX108'
ZTX109'
ZTX300'
ZTX301'
ZTX302'
ZTX303'
ZTX304'
ZTX330'
ZTX331'
ZTX500'

ZTX500'
ZTX502'
ZTX503'
ZTX504'
ZTX530*
ZTX530'

HEAT SINKS
Type Drilled
211

21103 I x T- O3

211066 1 xT066
2.756 -
5.5R -
5F T05 clip
5F2 T05 clip

-
6W4 2x103
10068 -
I DIM 2 x TO3
17C2 2x61161
I8F 1018 clip
18E2 1018 clip
22* 101 clip
244F 001 clip
266F 003 clip
01032 101 clip
01053 2 xT01 clip
81058 I x103
10921 1092 clip
10922 2 x1092 clip
TV2 TON
183 TO3

184 60131

185 10220

15p
17p
19p
22p
12p
20p

53p
54p
57p

E2.80
E3.95

10p
1013

E1.75
E1.95

88p
£1.14

20p
10p
10p
10p
10p
10p
6p
8p

22p
7p
9p

24p
259
21p
21p

ZENER DIODES
400mW 2.7-33V 9p
1.3W 3.3-200V 1Sp
1 . 5W 3.3-75V 55p
(1 5W are metal cased)
20W 7.5V -75V

£1.25 each

MOTOROLA
Micro processor Evalu-

ation Kit (for M.680
Microcomputer)

£175.87 + VAT (net)

MEET US

AT

BREADBOARD

'78

STAND B8

WE ARE NOW NATIONAL
DISTRIBUTORS FOR

NASCOM I
MICROCOMPUTER KITS

for delivery from
stock, net from

£197.50
Quantity discounts

+ V.A.T.

r,ade Enquires invited

All communications, orders, etc to Dept. ETI 12

ELECTIMITUE LTD
28, ST. JUDES ROAD, ENGLEFIELD GREEN.

EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475

Northern Branch - 680,BURNAGE LANE.
BURNAGE, MANCHESTER M19 1NA(061)432 4945



electronics today
What to look for in the January issue: On sale Dec 1st

%ELIMINATOR
Fed up with low quality records? Had a
hard day and dropped your favourite LP?
Kiddies used Bach for target practice?

We can help - do not despair.
Next month we present a design to remove
the clicks and scratches from records. The
system works in a novel manner, and the
system can be built at a fraction of the cost
of commercial units.

DIGITAL
TACHO

Compact, easy to build, 10 rev resolution, fast response due to PLL technique and a

range to 9999 rpm. With all that going for it how can you afford to miss it? Suitable for
standard, CDI, and transistor assisted ignition systems.

LOG/EXP
CONVERTER

This design can be set up
for either log or exponen-
tial convertion, and incor-
porates a neat heater for
temperature stability. Has
an eight octave range.

Articles mentioned here are in an advanced
state of preparation but circumstances may
affect the final contents.

LOUDSPEAKERS
PRINCIPLES

An article to explain what
goes on behind the grilles on
those large wooden boxes
dominating the living room. All
the major types will be covered,
moving coil electrostatic piezo-
electric etc, as well as explana-

methods
of 'loading' the units to do their
job better.

computing
today no 3

NEWBEAR'S BEARGAGS are an
economical way of adding extra
power to any small system. Next
month we take a look at a typical
bag - the petitevid VDU II kit.

BASIC II
Tandy's level two BASIC upgrade for TRS-
80 machines is now available in this coun-
try - what extra power does this conver-
sion provide?

COMPUTERS IN BUSINESS. A look
at how one small businessman uses
a microcomputer at work.
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The Sinclair PDM35.
A personal digital multimeter for only £29.95

Now everyone can afford to
own a digital multimeter

A digital multimeter used to
mean an expensive, bulky piece of
equipment.

The Sinclair PDM35 changes
that. It's got all the functions and
features you want in a digital
multimeter, yet they're neatly

in a rugged but light
'pocket-size case, ready to go
anywhere.

The Sinclair PDM35 gives you
all the benefits of an ordinary digital
multimeter - quick clear readings,
.high accuracy and resolution, high
input impedence. Yet at £29.95
(+8% VAT), it costs less than you'd
expect to pay for an analogue meter!

The Sinclair PDM35 is tailor-
made for anyone who needs to make
.rapid measurements. Development
engineers, field service engineers,
lab,technicians, computerspeCialiStS;
radio and electronic hobbyists will
find it ideal: .

With its rugged construction
and battery operation, the PDM35 is
perfectly suited for hand mirk in the!
field; while its angled display and .

optional AC power facility make it
just as useful on the bench.

What you get with a PDM 3 5
31/2 digit resolution.
Sharti, bright, easily read I )

display, reading to ± 1.999
Automatic polarity selection.
Resolution of 1 mV and 0.1 nA
( 0.00014 A).
Direct reading of semiconductor
forward voltages at 5 different currents
Resistance Measured up to 20 Mt 1.
1% of reading accuracy.

Operation from replaceable battery
or AC adaptor.
Industry standard 10 Mt 1 input
impedance.
Compare it with an
analogue meter!

The PDM 35's 1% of reading
compares with 3% of full scale for a
comparable analogue meter. That
makes it around 5 times more
accurate on average.

The PDM35 will resolve 1 mV
against around 10 mV for a
comparable analogue meter - and
resolution on current is over 1000
times greater.

The PDM35's DC input
impedance of10 M i 1 is 50 times
higher than a 20 kt 1/volt analogue
meter on the 10 V range.

The PDM35 gives precise
.digital readings. So there's no need to
interpret ambiguous scales, no
parallax errors. There's no need to
reverse leads for negative readings.
There's no delicate meter movement
to damage. And you can resolve
current as low as,0.1 nA and measure
transistor and diode junctions over
5 decades of current. iu(i'

ITroom =mom swim mmin
o: Sinclair Radionics Ltd, LorE498 Road, St Ives

Please send me ;qty) rpm 35(s)
£32.35 (incl. VAT each

(qty) De -Luxe carrying cases
,1 £3.24 (incl. VAT each

(qty) AC adaptor(s) for 240V
power fe £3.24 (incl. VAT) each
Post and packing (please add) £0.65
I enclose cheque/I'0 made payable
to Sinclair Radionics Ltd for
indicate total amount)

8
Technical specification

l+ v,'

DC Volts (4 ranges)
Range:1 mV to 1000 V.
Accuracy of reading 1.0% ± I count.
Note:10 M Li input impedance.
AC Volts (40 Hz -5 kHz)
Range: 1 V to 50Q V.
Accuracy of reading:1.0% ± 2 counts.
DC Current (6 ranges)
Range:1 nA to 200 rri/k
Accuracy of reading:1.0% ± 1 count.,
Note: Max. resolution 0.1 nA.
Resistance (5 ranges)
Range: 1 t i to 20 Mil.
Accuracy of reading:1.5% ± 1 count.
Also provides 5 junction -test ranges.
Dimensions: 6 in x 3 in x 11/2 in.
Weight: 61/2 04.
Power supply: 9 V battery or
Sinclair AC adabtor.
Sockets: Standard 4 mm for
resilient plugs.
Options: AC adaptor for 240 V
50 Hz power. De -luxe padded
carrying wallet. 30 kV probe.
The Sinclair credentials

Sinclair have pioneered a whole
range of electronic world -firsts - from
programmable pocket calculators
to miniature TVs. The. PDM35
embodies six years' experience in
digital multimeter design, in which
time Sinclair have become one of
the world's largest producers.
Tried, tested, ready to go!

The Sinclair PDM35 comes to
you fully built, tested, calibrated and
guaranteed. It comes complete with
leads and test prods, operating
instructions -and a carrying wallet. And
getting one couldn't be easier. Just fill
in the coupon, enclose a cheque/ PO
for the correct amount (usual 10 -day
money -back undertaking, of course),
and send it to us.

Sinclair Radionics Ltd, London Road,
St Ives, Huntingdon, Cambs., PE17 4HJ,
England. Regd No: 699483.

, Huntingdon, Cambs., PE17 4HJ.

II understand that if I am not completely
satisfied with my PDM 35, I may return
Lwithin ten days for full cash refund.

Name

Address

1

iriclair- II

World leaders in fingertip electronics
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Radio communications beyond the horizon in the high frequency (HF) spectrum
between 3 MHz and 30 MHz are carried on as the result of the bending of the radio
waves in the ionosphere, that region of our atmosphere extending from about 60 km to

about 1000 km above the earth.

THE IONOSPHERE CAN bend radio waves so that they
return to earth from hundreds of kilometres to many
thousands of kilometres distant.

Without the existence of the ionosphere, long dis-
tance radio communications, shortwave broadcasting,
amateur radio 'DX' etc. would not be possible - and one
G. Marconi would probably have died an unknown
pauper!

The ionosphere enables shortwave radio stations
such as Radio Peking, The Voice of America etc to
broadcast programmes across the world. It enables
radiotelephone communications to ships at sea and
contact with international aircraft.

The Solar Prime Mover
The sun, which dominates almost every phase of our
lives, influences all HF radio communications beyond
the horizon. The sun generates the ionosphere; solar
activity has a considerable influence on this area of our
atmosphere and thus affects propogation of HF radio
waves.

Ionisation of the upper atmosphere is brought about
largely by unitraviolet radiation from the sun, along with
solar X-ray radiation. This solar radiation strips electrons
from the atoms of the rarified atmospheric gases existing
iri our upper atmosphere.

The result is not a single, thick region of 'band'
ionisation, as you may suppose. The ionosphere
separates into several readily defined regions having
varying densities, located in layers at different heights.

Each layer has a relatively dense region, called the
peak of the layer, the ionisation tapering ott above and
below this region. The peak is not necessarily located in
the centre of the layer, nor does the ionisation always
disapper completely between layers.

F2
320Km

F1
192Km

E

104Km

D
48Km

EARTH

Figure 1. The ionosphere divides into readily defined regions
which have been designated as illustrated here. The amount of
ionisation in each layer varies diurnally (i.e.: throughout the day),
seasonally (through the year) and through the 11 -year sunspot
cycle. Disturbances on the sun have a variety of effects on the
ionosphere and thus on radio communications.

Spotting Good l-ropagation
The sun's UV radiation output varies over an
approximately 11 -year cycle, greatly influencing the
behaviour of the ionosphere. For many years this cyclic
behaviour of the sun has been monitored by means of
sunspots - dark areas which appear on the face of the
sun, and over the last two decades, by measurement of
the solar flux (RF noise radiation) at 2800 MHz (10.7 cm
wavelength).

Sunspots are enormous areas on the sun's surface
which are cooler, and thus do not appear as bright as the
surrounding area, Hence they look like 'spots' on the
face of the sun. Their size can range from several
hundred kilometres across to greater than 100,000 km.
By comparison, the earth's diameter is only 1 3,000 km.
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Figure 2. The sun as viewed in the visible
light region showing several small spots,
a relatively large spot and sunspot groups.
(Photo courtesy of the Ionospheric Pre-
diction Service.)

Figure 3. The sun as viewed in the red
wavelength region emitted by hydrogen
- H -alpha emission. Two large active 
regions can be seen along with associated
'filaments'. (Photo courtesy of the
Ionospheric Prediction Service.)
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Fig. 5. How a layer of electrons is pro-
duced when ionising radiation comes
from above the atmosphere. The gas con-
centration increases with decreasing
height while the radiation strength de-
creases. Peak production of electrons
occurs at the height where the curves
Cross.
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Figure 4. The 11 -year solar
cycle is clearly evident from this
plot of the Sunspot Number
from 1700 to 1960.
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Fig 6. (a) Theoretical 'Chapman' layers
showing how electron production is
affected by the angle of the sun's rays -
best when sun is overhead (o° zenith
angle).
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(b) If all curves are 'normalised' about
peak height, regardless of the sun's
zenith angle, they all have the same
shape.
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Records of systematic sunspot observations date
back some 300 years. However, reasonably reliable data
is only available since about 1850.

The sun is monitored continuously from a number of
observatories around the world. Sunspot observations
are statistically smoothed to provide a continuous record
- this is termed the Zurich Sunspot Number, which is a
statistical 'fudge factor' on which ionospheric propaga-
tion predictions are based. More of this later.

On the Spot
Sunspot Number does not mean 'numbers of sunspots'.
It is a statistical term which allows comparison with past
figures and provides an index of sunspot activity.

The sunspot number has a cyclical variation with a
mean period of 11 years. Periods between sunspot
peaks have been as short as nine years and as long as 13
years. The sunspot number between the peaks and
minimums of the cycles also vary greatly. The sunspot
cycles have been 'numbered', for the conveneince of
reference, back for 200 years. Ccyle 18 peaked in
1947, cycle 19-the biggest on record - peaked in
1957 with a sunspot number in excess of 200. Cycle 20
peaked in 1969 reaching a sunspot number of about
120, which is about average intensity.

If you thought the DX wasn't anything spectacular in
1969-70, you should have been around in 1907 when
the sunspot number barely reached 60 during the peak!

Sunspot cycle minimums don't always reach zero
levels. Some minimums however have shown little or no
activity for many months.

The sunspot cycle, while having an 11 -year mean
period as observed between peaks, has been identified
in recent years as actually being a roughly 22 -year
period based on the magnetic field variations of the sun.
Alternate sunspot cycles show a pole reversal in the solar
magnetic field.

Solar Disturbances
On occasions, the surface of the sun is disturbed by
sudden 'storms'. These disturbances are not normally
visible but are readily detected when the sun is viewed at
a particular red light wavelength, known as H -alpha,
emitted by hydrogen.

These very intense, localised outbursts increase very
rapidly to a peak taking a minute or less, and then the
intensity of the H -alpha emission decreases to its normal
value in about half an hour or so.

This phenomenon is called a solar flare, usually
occuring near, or associated with, a sunspot.

Solar flares generate enormous amounts of energy,
and increased solar X-ray radiation from these regions
cause disturbances to the ionosphere and to com-
munications. Electrons and protons are also emitted
from solar flares, and these travel through solar wind
towards the earth. The particles are emitted in a stream
and are much more numerous tna move at greater
velocities than those particles contained in the normal
solar wind.

Upon reaching the region near the earth these par-
ticles have a considerable influence on the earth's
ionosphere and magnetic field, producing sudden and
dramatic changes as well as precipitating other events -
such as aurorae - which will be described in more detail
later.
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Apart from flares, disturbances not associated with
sunspots also cause disturbances to the ionosphere and
the earth's magnetic field. Hot Spots - which are of
longer duration than flares, are emitting regions on the
sun's surface that expel streams of particles which affect
the ionosphere. These, and other areas on the sun's
surface which emit persistent streams of particles, have
longer durations than flares but the effects of the
particles emitted is less severe.

Formation of the Ionosphere
As mentioned previously, the ionosphere is produced
principally by ultraviolet radiation from the sun. The
amount of ionisation produced is almost wholly depen-
dent on the strength of the UV radiation and its
wavelength. Different wavelengths of the radiation
ionise different gases.

The process of ionisation absorbs energy from the UV
wave, and as the radiation proceeds down through the
atmosphere, it is almost completely absorbed in this
way.

This process of creation of ions and free electrons in
the ionosphere is offset by recombination which is
continually taking place between the two to form neutral
atoms once again.

In the lower atmosphere, the molecular density is so
great that recombination occurs almost immediately
after ionisation, the rate of recombination is very rapid.
However, in the upper atmosphere, where the number
of molecules is very much smaller, the chances of a free
electron meeting up with an ion is very much less.
Hence, recombination occurs at a much slower rate.

These two opposing mechanisms result in regions in
the upper atmosphere where a large amount of ionisa-
tion is present, the amount being determined by the
balancing forces between the rate of ion production and
the recombination rate.

The gases of the upper atmosphere which the solar
UV radiation meets first are very rarified, hence little
ionisation results and little of the radiation energy is lost.
As the radiation penetrates further, the molecular
density of the gases increases and hence the ionisation
increases.

Height Maximum
More and more energy is extracted from the ionising

radiation as it penetrates further and at some stage the
amount of ionisation which the radiation can produce
begins to decrease. There is thus a certain height at
which ionisation is maximised. The region around this
height is known as an ionisation layer.

This is how the ionosphere comes to derive its name.
It is the region of the upper atmosphere where appreci-
able ionisation can take place.

The lower limit of the ionosphere is about 50 km and
it extends to beyond 1000 km.

Sydney Chapman, a British scientist, investigated the
production of ionisation in the early 1 930s and showed
that the rate of production of ionisation would vary with
height as shown in figure 6. The corresponding layers of
electrons have been called Chapman layers.

The height of the 'peak' is determined by the con-
centration at particular heights of the atmospheric gas
and by the ability of the gas to absorb the solar radiation.
The less easily absorbed wavelengths of the radiation
penetrate lower in the atmosphere before forming a
layer of electrons. The height of the layer does not
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Fig. 8. The transmitter (TX)
radiating RF at several different
angles illustrates how signals
are propagated by the various
layers. A wave radiated at a high
angle will be deviated by one or
both of the layers, but unless
the layer is dense enough, will
pass through (A). A ray at a
lower angle (B) will skip a
relatively short distance and
may do so several times (R2 -R4
etc). A low angle ray from TX
will skip a maximum of 4000 km
from the F2 layer (TX to R3) and
subsequently further. The
ionosonde measures the heights
and critical penetration
frequencies of the layers verti-
cally.

depend on the strength of the ionising radiation.
The production rate of electrons at the peak of the

layer depends on the strength of the ioning radiation and
on its direction of arrival. When the radiation is vertically
incident on the layer, ionisation is maximum, less when
it arrives at an angle.

When curves representing the production rate of
electrons of all possible shapes are 'normalised' with
respect to the layer peak, they all look the same.

The Three Regions
There are three main regions of the ionosphere. They are
designated by the symbols 'D,"E,' and 'F.' The F -layer
ctually divides into two layers, F, and F2, which I will go

into shortly.
The structure of the ionosphere varies widely over the

earth's surface as the strength of the sun's radiation will
obviously vary with geographical latitude.

The D-Iayer
This is a region of low ionisation density which does not
show the well-defined 'peak' of maximum ionisation
density associated with the other layers.

The D -layer only appears during daylight hours and
extends rather diffusely from about 50 km to about 90
km. The density of electrons in the D region is generally
insufficient to cause appreciable bending of radio waves
but they do suffer considerable attenuation in passing
through this region.

Solar X-ray radiation with wavelengths less than
about 20 Angstroms contributes to some of the ionisa-
tion in the D -layer. This radiation can ionise all the gases
present at these heights in the atmosphere, but this
alone does not account for the level of free electrons
found in this region.
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Fig. 7. Geometry of E -layer pro-
pagation. As the layer height is
about 100 km, low angle radia-
tion from a transmitter will
reach distances of about 2000
km maximum.
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Fig 9. Illustrating the diurnal and seasonal variations in the
various layers.
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Nitric oxide (NO) is formed at heights between 60 and

90 km by a photochemical process that diffuses atomic
nitrogen down from the E -layer above 100 km. This
nitric oxide is ionised by UV radiation from the sun
having a wavelength of 1216 Angstroms - the Lyman -
Alpha wavelength.

Hydrogen in the sun radiates very strongly at this
wavelength which coincides almost exactly with a
'spectral window' in the atmosphere which allows this
radiation to penetrate to very low levels in the
atmosphere with little attenuation.

Because it penetrates down to where the nitric oxide
is produced there is an abundant supply of electrons
which contribute to the general ionisation of the D -layer
at a height of around 75 km. Solar X-ray and Lyman -
Alpha radiation contribute in roughly equal proportions
to the ionisation of the D region. However, the strength
of the X-rays varies by a large factor both daily and
through the solar cycle as well as with solar disturb-
ances. There is no appreciable change in the strength of
the Lyman -Alpha radiation.

Up the X-rays
Increased X-ray radiation associated with solar flares can
increase the ionisation of the D layer thus causing
increased absorption of radio waves travelling through
the D region. These solar disturbances can be the cause
of a complete 'radio blackout' at times.

As cosmic rays are deviated by the earth's magnetic
field ionisation of the lower D region is greater near the
magnetic poles than it is near the equator.

Since the D -layer absorbs radio waves it affects the
propagation of radio signals. During the day signals
below about 5 MHz are almost completely absorbed.
Only signals radiated at a very high angle, and above a
critical frequency where all signals are absorbed,
manage to pass through the layer, being subsequently
reflected by the E -layer.

Communication during daylight hours on the lowest
frequencies of the HF spectrum from 3 MHz to about 5
MHz or so is thus limited to short distances, not much
beyond ground -wave coverage.

Low angle radiation on these frequencies during the
day travels a long way through the D -region and is thus
absorbed.

The D -layer of course affects higher frequencies but
its attentuation affect lessens as the frequency is in-
creased.

The [-layer
This occurs during daylight hours, the maximum density
or peak of the layer lying between about 100 and 150
km. It remains weakly ionised at night.

E -layer ionisation is produced jointly by X-rays haviitig
wavelengths less than about 100 Angstroms - t is

ionising oxygen and nitrogen in the upper atnnosphereiat
heights close to 100 km - as well as UV radiation with
wavelengths near 100 Angstroms which ionise oxygen.

The atmosphere in the E -region is still dense enough
for recombination to take place fairly rapidly. As a
consequence, the E -layer can only maintain its signal
reflecting ability when it is continuously in sunlight.

Ionisation is generally the best around noon, disap-
pearing rapidly some time after local sunset. (The sun
sets on the ionosphere at a height of 100 km about half
an hour after local sunset.)
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The F -layer
The F -layer is that region of the ionosphere above about
150 km extending up to 800 km and beyond.

During daylight hours, two distinct layers appear in
the F -region of the ionosphere - the lower is known as
the F, layer, the upper as the F2 layer.

The F, layer generally occurs around a height of 200
km and does not vary greatly in height. Its ionisation
density is lower in winter than in summer.

As one would expect, the F2 layer, being the upper-
most has the considerable variations in density and
height

There is only one layer during the night in the
F -region which is likewise dependant on atmospheric
temperature. The height and density of the nighttime
F -layer is also very variable owing to a number of factors.

The principal ionising agent of the F -layer is the
extreme ultra -violet region (EUV). Solar UV with
wavelength between about 200 and 800 Angstroms
does most of the work in this respect. Radiation at these
wavelengths ionises molecular nitrogen and atomic
oxygen at heights between about 150 and 180 km.

The resulting electronic distribution with height does
not always show a peak at this level - when there is a
peak it is usually that of the F1 layer.

The shape of the F2 layer electron distribution, and
thus the height of the peak, is largely determined by the
variation with height of the loss process and by diffusion
of the electronics to other regions. Ions and electronics
diffuse above the peak of the layer, the production and'
loss of electronics(by recombination, etc) below the peak
determine both the position of the peak and the shape of
the layer. The peak then occurs at a height where the
effects of diffusion and loss of electrons reaches an
equilibrium.

The F -layer will provide communications out to a
range of 4000 km on a single 'hop,' multi -hop propo-
gation being used for distances greater than this.

The F, layer will provide communications up to about
9 or 10 MHz during the day. The F2 layer will support
propagation beyond 30 MHz under favourable condi-
tions, even higher in frequency and for longer durations
at lower frequencies, during a sunspot maximum.

The maximum usable frequency of the F -layer varies
seasonally, being greater during summer than during
winter.

Summary So Far
The daytime ionosphere consists of an absorbing region
- the D -region - with three reflecting ionised layers
above that - the E, F, and F2 layers.

The night-time ionosphere consists almost entirely of
the F -layer.

It should be noted that the allocation of the letters of
these layers above that - the E, F1-52 and F2 layers.

The night-time ionosphere consists almost entirely of
the F -layer.

It should be noted that the allocation of the letters of
these layers was made by Sir Edward Appleton. It was he
who did most of the early investigative work on the
ionosphere. The F -layer, which he discovered, is also
known as the "Appleton Layer." The E-Iayer was
originally named the "Kennelly -Heaviside Layer" (or
just the Heaviside Layer) after the two gentlemen who
discovered its existence.
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15-240 Watts!
HY5
Preamplifier

HY30
15 Watts into 80

HY50
25 Watts into 8Q

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 functions.
,(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 -- Publit address
SPECIFICATIONS:
INPUTS Magnetic Pick-op,3mV Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV
Auxiliary 3-100mV: input impedance 47k0 at 1kHz.
OUTPUTS Tape 100mV; MaM output 500mV R M S
ACTIVE TONE CONTROLS treble 12dB at 10alz: Bass t at 100Hz
DISTORTION 0 1% at lkHz, Signal/Noise Ratio 68dB
OVERLOAD. 38dB on Maanetic Pick-uo: SUPPLY VOLTAGE ± 16.50V
Price £6.27 + 78p VAT. P&P free.
HY5 mounting board 81 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.0 , 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 -2-..18V
Price £6.27 + 78p VAT. P&P free.

The HY50 leads! L P '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 004% at 25W at
1kHz.
SIGNAL/NOISE RATIO 75d8 FREQUENCY RESPONSE I 0Hz-45kHz 3dB
SUPPLY VOLTAGE I 25V SIZE 165 50 25nvn
Price £8.18 + £1.02 VAT. P&P free.
The HY120 is the baby of 1.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 -F 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

SIGNAL/NOISE RATIO 90dB. FREQUENCY RESPONSE 10Hz-45kHz -3d8. SUPPLY VOLTAGE
.±35V
Size 114 x 50 x 85mm.
Pries £19.01 + £1.52 VAT. P&P hoe.

The HY200. now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions, such as disco or group while still retaining 'true Hi-Fi gerforrifariZeT
LEATURESi Thermal shytdown Very low distortion .7 LoacTiline protection Integral Heatsink --
No ! 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 at
1kHz
SIGNAL/ NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz 3dB SUPPLY VOLTAGE

SIZE 114 x 100 x 85mm
Price t27.99 + £2.24 VAT. P&P free.
-The HY4L)0 is I.L.P.'s -Big Daddy" 61 the range producing 240W into 401 It has been designed for
high power disco or public address applications If tfie arriglifiefis to be used at continuous high power
levels a cooling fan is recommended The amplifier includes all the qualities of the rest of the family to
lead the market as a true high power hi -fidelity power module.
FEATURES: Thermal shutdown - very tow distortion - Load line protection - No 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
1 kHz
SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45gtz. 3dB SUPPLY VOLTAGE
-45V
INPUT.SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £38.61 + £3.09 VAT. P&P from.

PSU36 suitable for two HY30's £6.44+ 81 p VAT
PSU50 suitable for two HY50's £8.18 + C1.02 VAT .

PSU70 suitable for two HY120's E 14.58 + El .17 VAT
PSU90 suitable for one HY200 E15.19 + fl.21 VAT
PSU180 suitable for two HY2000's or one HY400 £25.42 + F2.03 VAT
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£2.50 + 25p P&P

SPECIALS

ETI top projects I + 2 include:
Master mixer, 100 W guitar amp., low power laser,
printmeter. transistor tester, mixer preamp, logic probe,

I.S. METAL LOCATES *maim
INTRUDER ALARM STAGE MOOR

/ACTION TESTER DUAL DICE
HEART RATE MONITOR
TIMER LOGIC

AUDIO LI MA*
FIVE WATT STOW

DIO IIRIAKDOW
DIGITAL VOLT Mir
MIXER nummumniti?
TRAIN 000111110111EI
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....
ETI Top Projects 3. This issue was so popular that it is now
sold out!
ETI Top Projects 4 includes:
Sweet sixteen stereo amp., waa-waa, audio level meter,
expandericompressor, 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!
ETI Top Projects 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 locator,
temperature
ETI Top Projects 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
tomorr_ir 75P

ETf mazz/bax `4,)

11.141.0ENII.
Propects,MPtIa.

Mho* O. 4.
of SI.. WA.

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

£3.00 + 25p P&P
[his book is rather an unusual reprint from the pages of
ETI. The senes 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.C.A., this
publication covers practically every type of transducer
and deals with equipment and techniques not covered in
any other book. Enquiries from educational authorities,
universities and colleges for bulk supply of this publica-
tion are welcomed. These should be addressed to H. W.
Moorihead Editor, Hobby Electronics.

,I4f KIMISNOSO
tIACTROHIL,061,

ER

CIRCUITS

Not

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

dat a.
Sales of this publication have been phenomenal - hardly
surprising 'when the circuits cost under Ip each! Each
volume costs

£1.50 + 25p P&P

eltririsscs !iglu irlerritiona

ETI's successful 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

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

Specials
Modmags Ltd
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 Specials:

Total cheque/PO enclosed = £
Address:

M

£1.20 + 25p P&P
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-reiedhono 061.834 1449

SHUDEHILL SUPPLY COMPANY LTD.
Component Stockist of Electronics - Hi -fl -Radm end T.V.

53 SHUDEHILL MANCHESTER M4 4AW

We are now stockists of:
Yaesu-musen-Frgy's (P.L.L.) General S.W.
coverage and Sony 8800 9 band receiver.

Also for the car we have:
The Alpha 23 channel -transceiver; 4 channel
scanner wide (pocket size) sei wa M.R.2 and MRS
12 channel, selection of Xtals and Standard hand
held 2 watt transceivers.

Microwave modules in stock at
all times
Anodised instrument cases - Denco coils and
radio spares components besides many other
makes.

Metal Detectors - TV Games - Hi-fi. You name it,
we stock it - SAE for information.

Discount available when pro-
ducing this advert

LINES FROM OUR VAST STOCKS -IMMEDIATE DELIVERY
All below manufacturers' prices - all new
flocks. Quantity discounts - export enquirtes
invited.
Postage & pecking 35p per order
CALCULATOR CHIPS. General instr umeni
GIMT4 on anti static foam 24 pin D I L socket for
us,withoB wmar display £1.60 ea Pack of 25
chips £25.
BOWMAN 9 DIGIT CALCULATOR DISPLAY
with PC connector 0 2 digits Common cathode
with red bezel E1.25 ea 10-E10.

gold plated snap key contacts on gold
plated P C board Size 70.130.2mm 75p ea 10
for
ORP12 light dependent resistance (Eg = RPY30)
2 for El, 10-E4i 100-E35.
FAIRCHILD FN010 0 15 7 segment display
C cathode 50p 10 for £4.50.
TBA 120A TV IC amplifier Siemens 75p
10-55, 100-050, 1000-E350.
BECKMAN 500 km Triggerable clocking
oscillator for use with calculator chips 5v supply
with circuit £1 10 for ES.
BURROUGHS 9 DIGIT Panaplea calculator
display 7 segment 0 25 digits Neon type with
red bezel socket and data E2.50 ea 10 for £20.

high reliability reed
switches Push to make 18x27x18mm 40p ea

SMITHS INTHISTRIES Audible warning devices
6-12 volts 2 transistors 30.10rnm encapsulated
50p ea 10 for £4 100 for 530.
HONEYWELL PROXIMITY DETECTOR inte-
gral amplifier Sc D C E2.50 ea 10 for £20 100
for £175.
OSMOR CHANGE OVER REED RELAY 12y
coil 2Orr. a operating current 59.17.13mm 76p
ea 1010,55 100 for 545.

MAINS RMERS (miniature) all with
240v primary per per

12 volt 100 m i amp
60.40.42 mom

ea 10 100
95p Ell MO

12-0 12y 100 m amp 28.25.27mm
El .20 EIO E80

Valve output 40 1 61.15.42 m m
75p E6 E50

EL84 output 80a53x34rnm 95p ES E65
SOLDER Irnultiaire type) by Seevicol
10 metres for El. 50 metres for £4.

Or 1

per
ea 0 00

SPEAKERS (miniature) pe

8 ohms 75p £6 E50

2

75p Ell £50
2"-;:

8ohms40ohms

75p E5 £40
CLOCKING OSCILLATOR
ftoh,thick film 1mHZ supply 5v 19.25.6nin) 85p '

T.V. TUNERS by G E C UHF 38
, ". E2.50 ea 10 for £20.

T.V. SOUND TUNER KIT. Through your F M
tuner Kit of parts with instructions £5.50.
Ready -built. tested. E7.00.
JOYSTICK CONTROLS. (Ideal for TV Games
model control). sturdily constructed compact
giving full 360 movement and control 'Each unt
fitted 4 -oft 100K linear. controls. Pair £4.00.
T4/RF LONG -MEDIUM & F/M TUNER WITH
MC1310 DECODER * 5 -BUTTON SELECTOR
SWITCHES * INPUT SELECTORS FOR GRAM
AND TAPE *Supplied complete with FRONT-END
TUNER AND FERRITE AERIAL SIMPLE INTER-
CONNECTIONS  Sae 19.13.6cm
THIS OUALITY AMPLIFIER E10.95 WITH
CIRCUIT
POWER UNIT KIT FOR ABOVE MODELS
25/211 VOLTS E2.96
TAPE HEADS 1/4 track. Record Marriott XRPS36
£5. XES11 erase £1.25. XRPS 18 [3.50.
MULLARD TUNER MODULES with data
LP1171 combined AM z FM IF strip - 53.50. *
LP1179 FM front end with AM tuning gang. used
with LP1171 - 53.50. *LP1171 and 79 pair -
E6.75. LP1157 complete AM strip - E2.05. *
Ferrite Aerial - 95p.
SEVEN DIGIT MINIATURE COUNTER by
Durant 12-24 volts D C 3 Watts Sue 40x25HX
55L mm El each. 10 for EL 100 for CM.

INDUSTRIAL. Price 10 100+
RELAYS ea
By I M U.OMRON
At less than Distributor prices
60 43 24V DC
2 -Pole Open E1.10 E9.00 E85.00
60 13 48V AC
Octal Plug in type enclosed

E1.20 E10.00 E90.00
60 02 12V AC
2 -Pole C Over Octal
Enclosed type Shp £7.50 £65.00

All relays ate 250V 6 Amp AC Current Rating

2N3055A
TO3 POWER

80 VOLT
VERSION

10 for 52.50
100 for E22.00

1 000 for E200.00

Carriage E2 00
on 1.000 Lots

FREE NL:

TRANSISTOR

CATALOGUE
SEND ,AMPt

1?
ADDRES,I

. . r

FOR YOUR COPY ti U.1

HEWS f 5
RADIO

All mail to:
Henry's Radio
404 Edgware Rd
London W2
Phone (01) 723 1008

FLADAR
TRANSFORMERS

DUAL VOLTAGE

PRIMARY 220-240 50HZ.
ALTERNATIVE SECONDARY VOLTAGE
AVAILABLE BY SERIES OR PARALLEL

AND CURRENT
CONNECTION

Type Voltage Current f pip Type Voltage Cut -reel E pip

061106

08E106
121E06

201E06
506E05

50FE05

06FE09

081E09
126E09

201E09

501E09

601E09
06FEI2
08FE12

12FEI2
201E12

50FEI2
60FE12

80E612
061E15
08FE15

12FEI5
20FE15

50FEI5
60FEI5
80FE15

061E20
08FE20

I2FE20

701E20

501E20

60FE20
B0FE20

481E12

661E12
701E12

6+6
6 +6
6+6
6+6
6+6

9+9
9+9
9+9
9+9
9+9
9+9
12+12
12+12
12+12
12+12
12+12
12+12
12+12
15+15
15+15
15+15
15+15
15+15
15+15

20+20
20+20
20+20
20 +20
20+20
20+20
20+20

Char

06-12
0-6-12
0-6-12

0.5A each
0.6A each

IA each
1.58 each

3A each
4A each

0.36 each
0.58 each

0.75A each
IA each

2.5A each

3A each
0.25A each

0.3A each
0.5A each
0.8A each

2A each
2.50 each

3A each
024 each

0.258 each
0.4A each
0.66 each
166 each

2A each
38 each

0.158 each
020 each

0.258 each
054 each
1,24 each
1.58 each

2A each

er Translorma
4A

5A

60

1.50

1.80

2.00

2.60
3.10
3.60

I.50
1.80

2.00
2.60
110
3.60
1.50

1.80

2.00
2.60
3.10
250
4.50
1.50

1.80

2.00
2.60

3.10
3.60
4 50
1.50
1.80

2,00

2.60
3.10

3.60
4.50

3.19
3.86
4.86

50p

50p

60p

70p
709

869

50p

50p

609

70p
70p

85p

50p

509

60P
lOp

701I

059
1.00

50P
50p

60p

lOp
700

85p

1.00

50p
50p

609

70p

709

85p

1.00

70P

05PIll

08FE24

I2FE24
20FE24
501E24

606E24
806E24

501E28

601E28
801E28
20FE30

50FE30

601E30

801E30

24+24
24+24
24+24
24+24
24+24
24+24
28+28
28+28
28+28
30+30
30+30
30+30
30+30

0158 each
0.26 each
0.4A each

086 each
128 each
I.5A each

0.756 each
1.16 each
1.46 each

0.35A each
0.75A each

18 each

1.28 tech

1,00

2.00

2.60
3,10
3.60

4.50
3.10

3.60
4.50
2.60
3.10
3.60
4.50

509

60p

70P
70p
85p

1.00
709

85p
1.00
lOp
70p

85p

100

Multi -Tap Range.
Available 3.

Voltage
4. 5. 6. 8. 9.

12-0-12

10. 12. 15. 18.
CA 15.0-15 0-12.15

30FE30

60FE30

801E30
I 00FE30 I

24+30
24+30
24+30
24+30

IA
2A

36

4A

3.40
170
4,50
5.60

lop
85p
1.00

1.15

Gantry Tao Secondary

1E05

5E09

FE12

FE15

FE20

60FE52

60FE28

60FE30

1001E26

100FE30

I 00FE36

6-0-6
9-0-9

12-0-12
15415
20-0-20
26-0-26
28-0-29
30-0-30
26426
360-30
36436

2A

2A

2A

A each

A each
A each
A each
A each

A each
A each
A each

each

each

each

2.00

2.60

2.60
3.10

3.10
3,60
3.60

3.60

5.15
5.15
5.15'

60p

70p

70p
70p

70p

.00

.00

.00

.15'

.15

.15

Air gored *Iberia Criss Over Coils

FE01

6E03

1E05

. 0.1mli
0.3mH
11.5001

0.25
0.26
0.30

20p

FLADAR ELECTRIC
P.O. BOX 19
WESTCLIFF-ON-SEA
ESSEX, 0702-613314

TRADE ENQUIRIES
WELCOME

PAYMENT TERMS
C.W.O., Cheques
Postal Orders
Please add 8`/ VAT
After post & packing

PLEASE ENQUIRE
FOR OTHER TYPES

NOT SHOWN

1,er.

IIIMMI8PNCLAVCARO

C -

TARGET ELECTRONICS
FORMERLY "THE RADIO SHOP'

16 Cherry Lane Telephone:
Bristol BS1 3NG 0272-421196

Official orders welcomed Gvt Educational Depts etc

Size 60 nun it 45mm x 40mm

T 2 1 0-500 a 130
122 0-10016A T33
123 0-50016A 134
124 0-1mA T35
T25 0-5mA 136
T26 0-10mA T40
T27 0-50mA T41
T28 0-100mA 142
T29 0-50mA 143

PANEL METER
with ILLUMINATION WIRING

Dials are clearly figured on bright white
for easy reading 2.5% F. S D. accuracy.
Zero adjustment at front. Cushioned pointer
stops. Complete with mounting nuts and
washers.
Prewired and have lamp terminals installed
on rear
Snap off front cover and insert Lamp Kit
(opp extra). 656
Two 6.3V bulbs for press -in fitting onto
pre -wired connector blocks which require
12 6V external power through the rear
terminals already fitted.

TRANSFORMERS
PRIMARIES 240V
TR 1 6-0-6 100MA 80p
TR2 9.0-9 75MA 83p
TR3 12-0-12 50MA 90p
TR4 12-0.12 100MA E 1 .10
TR 1A 6-0-6 100MA 92p

Int screen
TR2A 9-0-9 75MA £1.00

Int screen
TR3A 12-0-12 50MA E1.10

Int screen
MOT Output Transformer 1 2K -8ohm
200MW 27p

P&P for above 25p

Price £4.65

0-1Amp
0-50v AC
0-300c AC
"S" Meter
Vu Meter
50-0-50o A
100-0-100ii A
500-0-500o A
0-30v DC

Size 110mm entitle x 43mm

043 0-30µA 0420 0-2000 A
045 0-5016A 0450 0-50015 A
0410 0-10001A

Price E15.70
10 or more 10% Discount P&P 50p

TRANSISTOR SPEAKERS
645S 64uhrns 60p
3W80 21/2 8ohms 50p
1W2 21/4 8ohms 50p
5012 2 8ohms 60p
4512 11/4 8ohms 60p
3812 11/2 8ohms 60p

10 or more 10% Discount. P&P 25p

BUZZERS
Very loud note. Cream plastic case. 50mm
dia 30mm high 3 fixing feet with holes
spaced at 50mm
9201 /6V - 65p
9201 / 12V - 70p

P&P 25p

TR4A 13 Volt 500MA Twin Bobbin 70p
P&P 45p

All above 10 or more 10% Discount

NASCOM 1 Z80 MICROCOMPUTER KIT
Includes interface for: TV or Monitor - cassette, dump -
Teletype - spare. PIO. Expansion RAM -BOARD up to 32K.
Potential: High Level Language, Mini Floppy Disk. Excellent
Z80 evaluation kit, £197.50 + VAT P&P E2.50

 Please add 1 21/2% VAT Remainder 8% VAT
Large selection of aluminium boxes & Instrument Cases

Phone in your Access or Barclaycard order. Catalogue 25p post paid.

BARCLAYCARD
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NEWS

traa shb-et
LH0063/LH0063C DAMN FAST BUFFER NATIONAL

TYPICAL APPLICATIONS

The LH0063/LH0063C is a high
speed, FET input, voltage follower/
buffer designed to provide high cur-
rent drive at frequencies from DC to
over 100MHz. It will source or sink
250 mA into 50 ohm loads (500 mA
peak) at slew rates of up to 6000V/
us. In addition, it exhibits excellent
phase linearity up to 20 MHz.
It is intended to fulfil a wide range of
buffer applications such as high speed
line drivers, video impedance trans-
formation and high impedance input
buffers for high speed A to Ds and
comparators.
It can also be used as a diddle yoke
driver for high resolution CRT dis-
plays*.

FEATURES

- Damn fast 6000V/us
-Wide power bandwidth

DC to 100 MHz
-High output drive

+or - 10 V with 50 ohm load
-Low phase non -linearity

2 degrees
-Fast rise times 2 ns
-High current gain 120dB
-High input impedance

10 000 M

These devices are constructed
using specially selected junction
FETs and active laser trimming to
achieve guaranteed performance
specification. The LH0063 is
specified for operation from -55 to
+125 C, while the LH0063C is
specified from -25 to +85 C. Both
are available in a 5W 8 -pin TO -3
package.

*NOTE In VDUs where the basis
of operation is for the beam to be
pointed at the start of the character
and then 'diddled' by means of a
separate set of coils in order to form
the shape of the character on the
screen, the beam being switched on
and off as required.

SCIMI II I ATtON
CRYSTAL

PAY tiH

1.110101AUL TIRE IE

%RE

4.5 MHz Notch Filter

Gamma Ray Pulse Integrator

L110013

CASE

AESOTI

° ;FU T

'I 11 'L-

1W CW Final Amplifier

CI 7

Nuclear Particle Detector
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NEWS:Data Sheet

LH0063/LH0063C DAMN FAST BUFFER NATIONAL

DC ELECTRICAL CHARACTERISTICS
LH0063/LH0063C (Note 1)

PARAMETER CONDITIONS

LIMITS

UNITSLH0063 LH0063C

MIN TVP MAX MIN TYP MAX

Output Offset Voltage
Rs <100 002, Tc = 25°C
Rs < 100 60

10 25

100

10 50

100

mV
mV

Average Temperature Coefficient
of Output Offset Voltage

Rs < 100 Id2 300 300 pV/ °C

Input Bias Current Tc = 25°C
1 2

10

1 .2

5

nA
nA

Voltage Gain
V,,,, = ±10V. Rs < 100 633,
R,.. = 1 AD

as 98 1 96 .98 1 V/V

Voltage Gain
V,,,, = :10V. Rs < 100 AD,
Rt. = 5011, Tc ,-- 25°C

.94 96 98 92 .96 .98 V/V

Input Resistance 1010 io" 1010 io" n

Input Capacitance Case Shorted to Output 8 8 pF

Output Impedance Vc,,, = 110V Rs = 100612 1 4 1 4 S2

Output Current Swing V. - .10y 13, ..:: 100 ldi 2 .25 2 25 Amps

Output Voltage Swing R,_ = 5012 ±10 7.13 ±10 ±13 V

Output Voltage Swing

Supply Current

Tc = 25°C
R1 -5012,

Tc = 25°C. R, ...,
Vs = i 15V

5 7

60 75

5 7

60 80

V, p

mA

Supply Current Vs = ±5V 50 50 mA

Power Consumption
Tc = 25°C, FiL = ...,
Vs = ±15V

1 80 2.25 1 80 2.40 W

Power Consumption Vs = i5V 500 500 mW

NOTE 1: Unless otherwise specified, these noted, specifications apply over a tempera -
specifications apply for + 1 5V applied to pins ture range of -55 C to 125 C for the LH0063
1 and 2, -1 5V applied to pins 7 and 8, and and -25 C to 85 C for the LH0063C. Typical
pin 5 shorted to pin 6. Unless otherwise values shown are for 25 C.

AC ELECTRICAL CHARACTERISTICS
LH0063/LH0063C (Tc= 25 C, VS=÷ 15V, RS= 50Q,
R = 500)

PARAMETER CONDITIONS

LIMITS

UNITSLH0063 LH0063C

MIN TVP MAX MIN TYP MAX

Slew Rate AL = 1611, V, = !IOU 6000 6000 V/ps
Ft,. = 5011 V,, =  10V

Slew Rate
Tc , 25°C

2000 4000 2000 4000 V/ys

Bandwidth v,N = I Wens 200 200 MHz

Phase Non -Linearity BW = 1 to 20 MHz 2 2 degrees

Rise Time LIV,,, = 5V 1.6 1.9 ns

Propagation Delay 3v1, = 5V 1 9 2.1 ns

Harmonic Distortion <0 1 <0 I %

;.-
8

4

2

LH0063 Frequency Response

--t

226

200

ISO

1160

120

100

80

50

40

20

0

10 100 WOO

FREQUENCY IMHz1

LH0063 Power Dissipation

6

5

4

3

2

CASE blow IS C/VF)

AMBIENT iHw .417"CAVI
0-

0 25 50 75 100 135 150

TEMPERATURE I CI

300

200

100

100

200

300

LH0063 DC Safe Operating
Area

V, =15V
Tc  20'C

5 10 5 0 5 10 IS

OUTPUT VOLTAGE IVI

Output

INPUT

vc.

C. ir°
V

O1151 TT

terser
resist

T01'1,1111,

CASE IS

ISOIATE0

LH0063 Small Signal Rise
Time

540

700

600

i3
1 500

:4 400

i':. 300

200

100

0 1 2 3 4 5 6 7

65

60

55

50

12

10

6

4

is

6

10

12

0

TIME Intl

LH0063 Supply Current vs
Supply Voltage

T = 125 C

Tc 25 C

10 15

SUPPLY VOLTAGE IVI

LH0063 Large Signal Pulse
Response

20

17

1 1 I

V,  tali-
Tc 25°C -

Rt Sill

%I

18

16

14

12

10

86

2

1 2 3 4 5 5 7 1 1 111 It IT

TIME Iml

LH0063 Output Voltage vs
Supply Voltage

131  50sa

,VIN "Vs
Tc = 25'C

to 15

SUPPLY VOLTAGE (All

25
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Wilmslow
Audio

THE firm for speakers!
Send 15p stamp for the world's best catalogue of
Speakers, Drive Units, Kits, Crossovers, etc., and

discount price list

ATC  AUDAX  BAKER  BOWERS & WILKINS
 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  SEAS 

TANNOY  VIDEOTONE 0 WHARFEDALE

WILMSLOW AUDIO Dept. ETI
SWAN WORKS, BANK SQUARE, WILMSLOW,

CHESHIRE, SK9 1 HF
Discount HiFi, etc., at 5 Swan Street and 10 Swan

Street
TEL: WILMSLOW 29599 FOR SPEAKERS

WILMSLOW 26213 FOR HIFI

WI= IMO

NE
BUILD -IT -YOURSELF
WI TEST GEAR KIT

. BASIC SERVICING
INSTRUMENTS WITH

EASY STAGE BY STAGE BUILDING
INSTRUCTIONS - IDEAL FOR THE AMATEUR

MULTI RANGE TEST METER
A general purpose meter covering all usual
ranges of A.C. and D.C. volts current and
resistance measurements

AUDIO SIGNAL GENERATOR
New design covering 10Hz to 10KHz
and variable output. Distortion less than
0.010/0 Ideal for HIFI Testing.

OSCILLOSCOPE
A basic 3" general purpose cathode ray
oscilloscope for simple testing and
servicing work. Sensitivity 0.3 volts/cm

SEND NOW FOR FREE DETAILS --
To LERNAKITS, P.O. Box 156, Jersey.

Name

Address

ET! 1 2 /78

BARCLAVCARD
m co.7
=IC*

Liuy it with .84-aAs

INE1111115
ELECTRONICS LTD.

ELECTRONIC COMPONENT CENTRE
58-60 GROVE ROAD, WINDSOR, BERKS SL4 1HS
TELEPHONE CREDIT CARD ORDERS -
WINDSOR (07535) 54525
TRADE, EDUCATIONAL & EXPORT WELCOME

MEMORIES& MICRO'S POST

FLROEWEE0RR PD RE RI CsE LAENRI3j1S UCAALS EOWR CF UHLELQ USEP. EDREEVII C0E5S oN0OFWF

Credit card orders welcome by post or phone. Cesh or cheque over E3 post i pecking free. Other Orden add 25p PA P. Normally 24-hour turnaround en Genoa, product U.K.
odd 8% V.A.T. to prices marked'. All other prices add 121/2 % V.A.T. All prices each. New price list with economy micro gear free. SendS.A.E. (Doe sees& extra). Plano quote
magarine. Ce le. woken.. et our enlarged awn.. Tues-Set. (lunch 1-2).

e rre MI gmli I.
01.707CA/704 CC Elie.
1110500 CA pr CC E1.29.
01.74TCAK CC E1.09.
LEDs 1111 Briell
RED See/n' 61. 991
RED Nom/0 2" Ilia 90.
See Dip 81U Rod 3p
111209 RED 8 Dap 10p
Grsen pr yellow will Chp 3 ,r
5mm as 19p.
Colo., LED lip Gap 1691
MEMORIES, ID'. off 8 op
2102 1141445040 66p
21L02 RAM 350es £1.20
21L02 RAM 250es E1.35
2114 Stalle 4A RAM.
E..y asp N4 elev. 5r
14s In 111 pit ET" each
2708 Eprom E1.
2116 IWO 129"
2532 5. Eprom POA
MICRO BUSS STOP
8080 CPL1 INCA 16'
6800 CPU INK, E7.
6809 CPU EPOA
6802 CPU RAM :MHz EU.
6846 PIA t MIK BUG. ROM
+ Timer 126.
6820 A 6821 PIA ES
6850 ADA INK, ES.
415 1013 Ulirl 14'
AT5 1014 5r LIART

0096364 au Ic 011
8350 AO 1 Chip POA'
INTERFACE, 95232 3 -
M01488 8 1489 9091
O G6880 0 6819 (2'
811095 8 95 CIAO`
1161 111114 E3'

01800000. Dec9s1
Alplipeem ASCII E.55.
BOON Munro Cemaing.
1141 8035 Sapped. P.O.A.

DEVELOPMENT SETS
All lump padtp1 I 1 lug.
SET 1:250050 my Carped
Gowellers 5% 10 pacli
22p114 0.101E5.
SET 2: Teelelem. IN hi
20011 20, te 36v Teta'
50 CapacINes ES.
SET 3: Electrelytk 25 roll
Tel.! SO. 10 eech
1'2,5/10/47/100/220. 5.101
500:1000 E5.
SET 4, awn Resisler1 5'.
C.F.10 elch :0 ohms le 10
noel aim Totel 500 ES.
SET 5 Zaaiirs 400m*
Troll IN 3-33 roll ES
SET S. 100 Proses ES.
PASSIVE GEAR
Res$Miss `,11/ 5'. Cl 2p.
Parses PR Von 10p.
Tapp 45 Pets leg/lie 26p
CAPACITORS Tams 12p.
tarmac 500 5% NI Slat
22p1 I. 0.10..22 .47 Op.
ELECTIOLVTICS 25 ohs
1/10/47/100.1 dl 10p

. 20p). 220/470.8 30p.
0101 2Sv 35p.

KNOBS I" in A 01015p.
NEATSINKS 063 259..
103 !pry 511p T14 25p.
105., TO18 9p.
VERO ALL 0.1" A mat prpeectp pt
normal prima as p44011441
I.E. 3.." (LI" 56p
5" 4" Olibrar1E2.25.
0,1, PCS Par 2 gibs 70p
a KG FEC Etcher El

Copper 0.0 6" or 60p.
PP3 ar PP9 Claps. per 1591.
DIN Floes. all I991.

DIN Sock41. all 109.
Disco Strobe Tub. E5.

FULL SPEC PARS El
PAR T: In 0 Ilsierela plastic
wow OPII 2 pop 60 rell 910131
type] El.
PAR A: 12 I Red Loh CI.
PAR 1: 61741 0E8E1.
PAK C:4 2113065 El'
PAK 0: 12 x BC109 El.
PAK E: 13 0 BC182 El.
NEW PAK O. 1001C212 El.
PAK E. 13, 2113704 El.
PAK R: 7 x11151 El.

PAK 14: 1 x 21138190 El.
PAK 1: 10. KNOB 14'11. 114991
trim Inellits/perl El.
PAK J: 6 x 213053 E1.
PAR K: 50 x1114148E1.
PAK 1: 500334F 10 rell El.
PAK M: 4 x pars IIPII/PNP 2 amp
60 roll El.
PAK N. 50 10181/91 El.
PAK P: 20 0 60.11 ideal
SimilK 1p 109 El.
PAK Q: 50 x 22048 6.3 roll
plead* El.
PAK R: 14 x BC107 El.
PARS: 140 KIM El.
PAK 0:4 0 IA 50.4 SCA El'
PAK V: 50 0 50 101E1.
PAR IV: 40 x 41410418,1es RON.
all pperl El.
PAK t. 4 x 555110er El.
PAK 8: 5 x 4441 Irpopieprs.
11071121. 61.41705 El 
PAR 0: 20 0 POP all appal
3702 1pp. El.

TRANSISTORS

1141041209.
ACI27 170.
ACI78 10p
ACI87 20p'
AC111 20p.
10161 40p.
40182 40p.
10239 42p.
BC107 611.
00101 Op.
BC109 Sp.
ICIO9C15p.
6(147 129
BC148 12p
BC I 49 12p
BCI57 ISp
11C158 15p
16159 ISp
BC167 Illp
60166 Ilp
BCI69 12p
1C177 110
10176 lip
1C179 Illp.
10102 10p
001121 10p
112183 10p
1C1831. 10p
10164 10p
1C1841 10p
BC212 129
162121 12p
00213 12p
BC2131 12p
BC21 4 12p
BC21 41 12p
BCY71 20p.

IA.. Kil 10p
80131 37p
10132 37p
10695 69p.
12698 69p
1FY50 lop.
80151 16p
BF 029 211p
IMO Illp
M.12955 El 
N JE340 44p
111E295575r
N JE305575p
/11P0131 35p
ORP121P149p
11141A 6171p

1P424 65p
T1P2955 611p
TIP3055 50p
71543 35p
282648399
212985 22p 
252925110p
253053 I Sp
211305545p
283614 El
2113702 9p
283704 9p
253705 9p
213119E IIp
2031120 311p
283904 15p
203906 15p
28545732p
2115777 44p 
T1131 IR E2.
11163 E I 

0100ES IL BRIDGES

1 pep 50 wen kiss 20p. 04200 K 04202 10p.
11141414,111914 411. 114001 1 Kw 50e 590
0981er 0191 5p. 04004 7p* M4007 15p*

CMOS

hill how
DM

4000 14p.
4001 14p.
4002 14p.
4007 14p.
4008 65p.
4009 35p.
4010 15p.
1011 14)1'

4013 3511.
4015 60p.
4015 35p.
4017 55p.
4011 65p.
4020 60p.
4023 15p.
4024 45p.
4025 15p.
4027 35p.
4020 52p.
1029 60p.
4030 35p.
4042 54p.
4043 5510.
4046 [1.
4049 28p.
4050 211p.
4085 40p.
4057 Ell.
4070 16p.
4073 16p.
4001 16p.
4012 21p.
4510 70p.
4511 70p.
4516 65p.
4520 115p.
4543 21.75.
4553 (4.
4558 21.17.
4585 70p.

TTL
7400 7p
7401 Op*
7402 113p
7404 15p
7405 111.
7401
7409 10p
7410 12p
7413 25p
7420 10p
7425 20p
7430 Ilp
7440 14p
7442 541p
7445 119p*
7447 110p
7170 32p
7172 25p
7473 25p.
7474 25p
7475 35p
7475 29p.
7410 39p 
7412 75p
7403 75p 
7485 29p
7490 30p
7191 70p
7492 40p.
7493 29p.
7494 75p
7495 659 
7496 55p 
74100 El
74107 29p 
74121 25p
74123 40p
71111 70p
74154 115p
74155 15p
74157
71161 El
74190 115p
71193 75p 

LOW POWER
741000 15p
741002 1 Bp 
741004 19p
741000 Illp
74151020p
74101340p
741314 El 
741820 19p
741022299
741027 35p
741030209'
741147959
74185530p
141073 45p
141074 37p
14107545p
141083 El 
741315 E I 
141386 37p
74109095p
74109395p
7111107129'
741.0112 El 
7411112275r
7110123Hr
7410124150r
7410132 El
741013355r
141113155r
141.013955r
1410151 El.

SCHOTTKY
7410153 55p
741.3157 55p
7110151115p.
7410160120p
7410161859
7410162 1 30p
7410163 120p
1410164 120p 
1911116575p
7413173 1 
7410114 El.
7410175 El
7410181 ES.
741019095p
7410191 95p'
7413112130p.
7 411113 130p
741.0195130p.
7410196110p
741.0221 115p 
7413240 230p
7410241230p'
7410242230p.
741E2432300'
7410245 (3.
7413251 02.
7410257 CLIO.
7413250 CIAO.

41.02211 (2.73*
7410373 (2'
741.0374 EI.75.

DIL SOCKETS
Bpi, 14 pal or
lb pin 12p'
18 qo 2111p
14 8 28 p.
50p.
40 pea 75p 
All la p01:11
PCB DRILL

CAuci 010

TRIAGE:-
Ditte 104 400o
El.
811100 Du,
25p.
SCR IA 400r

nti 44 MN
509/
SWITCHES
MINI
0101 69p.
31ST 5591,
Pail, Oa 35p.
Slide 25p

COIPITIP

IC SUPERMARKET

301 Op Amp
555 Loot 01E5551
556 Buil TIei
709 010 14
710 Ce14181,10,

723 Rogolaior
741C &pie OIL 014
141 7099 or 311 14

747 Oval 741
740E Op Amp

3900 011310p Amp
7805 I 4mp 5 wit
7805 21031 1113096
7808. 7812. 7812
803859611.
1900 Sent.
761113 0 76023
CA3 I 30
C43140
CA3046

CA3054

120132 / Imp 3-3134

12005-2' /A 5 vet
103(011094140191

10380 I eel amp
11311 Oval Preamp
L0387 Deal Prelep
103903 Quad OPA
1111160 61 0 69. All
1110106 14433 A/0
6E535 FET OPA
7111810 le AF
71071 LI Noise 741
710111FET 741

71.013FET 747
T1.080 0E7 748/301
TL 17010111 cmci

30p
27p

50p 
25p
40p.
45p
Illp
33p'
60p
33p'
45p'
SEN

E I

60p.
1355'

EI
E1.35'
85 Fs 
70p.
49p

El

13'
El*

75p
E 1,05
50p
45p

13'
CIO"

Eat.
El

75p°
699

L1.49.
(1.15.

69p.
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SANTA'S GOODIES
7409N 10p, £8-100, 7460N 10p, £8-100
74109N 15p, £12-100, 74155 35p, Min
Order 10 of one type - 100+ POA p/p 20p

PIHER SLIDER POTS 47K Log Track 70 mm
Overall 85mm, Singles 20p, £15.100, Doubles
50p, £40-100; Min Order 10, 100+ POA, p/p
20p.

SUPERB STEREO CASSETTE DECKS -
Brand New Piano Keys, 6v motor, end of tape
stop, digital counter, heads, pulleys, etc., as
used in National Panasonic music centres, very
high quality £8.75+ £2 p/p.

VERO EDGE CONNECTOR 0.1 inch 42+42
w/w key at 7, type 1360-2 £1 + p/p 20p.

TRIMPOTS 500 T05 20p, 1000 Cermet 20p,
1000 Painton PCB 20p, 2000 ditto 20p, 2500
ditto 20p, 5000 ditto 20p, 1K ditto 20p, 2K
ditto 20p, 2K Helitrim 20p, 51( PCB 20p, 1M
skeleton min. vert. 12p p/p 20p.

CANNON D -TYPES 15 way plugs 50p, 15
way sockets 50p, 25 way plug 60p, 25 way
socket 60p, 37 way plug 80p, 50 way socket
£1.20, 50 way w /wrap sockets £1.30, 25 way
ribbon plugs 90p, covers with retainers 15 way
60p, 25 way 80p, 37 way £1, 25 way plastic
(3M) 50p, all above limited stocks. P/P 20p.

TTL 74 SERIES
7400 12p 7401 12p 7402 15p

7404 14p 7407 30p 7409 16p

1410 13p 7412 18p 7414 45p

7416 24p 7417 25p 7420 15p

7427 30p 7428 32p 7430 15p

7432 26p 7438 30p 1442 50p
7451 15p 7472 76p 7460 15p

7474 28p 7475 30p 7485 95p

7486 30p 7490 30p 7491 80p
7495 60p 7496 55p 7497 E1.50
74107 30p 74109 50p 74121 25p
74123 48p 74150 90p 74151 60p
74153 70p 74154 f1.10 74155 80p
74157 60p 74162 90p 74163 90p
74164 £1.00 74165 £1.10 74188 E2.50
74190 £1.00 74192 90p 74195 90p
74198 £1.30 74279 £1.20 74284 L3.60
74368 £1.35 75450 35p 76660 50p

P/P 20p

SUPERSAVER 1 cassette recorder motor 9v
Speed governed, brand new, fantastic value.
95p p/p 20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8
(8 -bit) DIL packaged + data, ideal MPU users,
brand new £2 (fraction of original cost) p/p
20p.

SUPERSAVER 3 ICL P.S.U. 12v 1.8A (7.5v-
1 5v) in maker's carton £10 p/p £2.

MEMORIES 2708 £6-85. 2102 (Signetics)
£1, 1702A £2.95, 2513 (upper case) £5, p/p
20p.

SUBMIN. TOGGLES (C & K, USA) spco
extended toggle (1.25 inch) superb quality 75p.
Standard submin. toggle dpco 80p, p/p 20p.

9 -WAY MALE/FEMALE connector (Elco
8129) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 35p/pair p/p 20p.

LEDS (red) TIL 209 8p, 0.2 10p, Vernitron
Ceramic filters FM -4 10.7MHz 45p, BD 236
40p, 2N3055 (TI) 40p, BC183L 10p, BC2 1 3L
10p, 8F195 10p, 2521V (Dual 128 bit static
shift register 65p), RS 12.0-12 50mA sub-
miniature transformer £1.35, 5LTO 1 (green
phosphor) £4, suitable clock IC £3.25,
N82S 1 26N (PROM 256x4 bit) £1.30,
TMS3 1 28NC (static shift reg) £1.25,
LM7 11CH TO -99 (Voltage comparator) 25p,
FPE 100 infra red emitter + 'data 1 5p,
MM53 14 £2.95, DIL SWTS 4 way 60p.
TBA8 10S + DATA 65p.

P/P 20p

All enquiries SAE please, Cat. SAE 8x6
or free with goods. P/P same for
quantities except where greater than

£1.
Merry Christmas to all customers and

ETI

L. B. ELECTRONICS
43 WESTACOTT, HAYES,

MIDDLESEX UB4 8AH, ENGLAND

r BUILD THE

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.

 Incorporates unique varicap tuning
for extra stability..

 Search head fitted with Faraday
screen to eliminate capacitive
effects.

 Loudspeaker or earphone opera-
tion (both supplied).

 Britain's best selling metal locator
kit. 4,000 already sold.

 Kit can be built in two hours using
only soldering iron, screwdriver,
pliers and side -cutters.

 Excellent sensitivity and stability.
 Kit absolutely complete including

drilled, tinned, fibreglass p.c. board
with components siting printed on.

 Complete atter sales service.
 Weighs only 22oz.; hanale knocks

down to 17" for transport.
Send stamped, self-addressed

envelo for literature.

TomPlete kit
with pre -built
search coil 15.95

Plus E1.20 P&P
Plus £1.37 VAT (8%)

Built, tested
and
Guaranteed

£20.95
Plus E1.20 P&P
Plus £1.77 VAT (8%)

MINIKITS ELECTRONICS,
6(1 Cleveland Road, South Woodford,

LONDON E18 2AN
(Mail order only)

CALCULATORS

SCIENTIFIC
SPECIAL OFFER

TEXAS T159 together with PC100E1
(Complete as manufacturer's specifications)

£216.00

TEXAS /HP Accessories avertable
'TEXAS 7159 (New Card prog 960 prog steps of 100 mem)

£156.50
'TEXAS T158 (New Key prog 480 steps or 60 mem) £60.00
'TEXAS PC1008 (New updated Printing Unit for T158/1-159)

£140.00
'TEXAS 7157 (Key Prog 8 Mem 150 Key Strokes/ 50 Prog Steps)

£26.20
TEXAS T133 (New - same spec as T130. but 3 Mem) £13.95
'TEXAS T145 (New undated version of the Texas T140) £19.95
'TEXAS 42MBA (10 Dig Fin Stet Prog 12 Mem 32 key strokes)

£42.95
'TEXAS TI PROGRAMMER (Hexadecimal Oct) E46.50
'TEXAS T151 of (New 8 Dig + Eap 10 Mem 32 Prog Steps

StatiSci) £26.30
TEXAS T I 75 (new LCD Sci /Stet) £15.90

"SLIM -LINE"
Chronograph

BARGAIN OFFER
You will not bottom Om luxury al this
"slimline" 12 function Chronograph unlit
you have worn II. until you lane mond
the compliments it generates.

The "Slim -line" Chronograph girls
continuous easy to read LCD display of hours.
minutes seconds. AMIN Al the touch of a

button you tine dale - mos& dale - day of
week - reverting to normal display lime al
the release of the button.

Press spin lor immediate stop watch 'lip time Will& Is 1,100 second. The
"Slim -line" nee has a powertut back light for easy light use, the castes is
chrome lioished with matching linked bracelet.
we ere so cerium you will be delighted and satiated with this "Slim -line"
Chronograph tell in addition lo the One rear Warranty we are ollering a
14.day money back guarantee II you are not entirely satisfied.

ONLY £27.50  E1.00 pip ins. Send cheque/P.0. or
order via Barclay/Access credd card today under our Special
14 -day Trial Offer.

'TEXAS 7158 with Applied Statistics E80.00
'TEXAS 7159 with PC 1008 and Applied Statistics £305.00

AUTUMN SALE
TEXAS T159 Calculator (complete as manufacturer's spec..

master module. charger. etc). PLUS statistics modual and
extra sat of 40 Blank Prog Cards with wallet, etc

ONLY EISO

'CBM S61 (Scat Sci 6 Mem M & 5 Dec Chi Sq Din Lin Re.,
Etc ) £45.00

'GSM M55 (Adv Math /Sci 6 mem) E46.00
*CBM 91906 (as 419011 but with 9 memories) E27.50
CBM Pro 100 (72 Step Prog) £29.50
'HP 19C (Cont Morn Key prog Printer) £153.00
'HP 29C (as 19C but no Printer) £110.00
'HP33E (8 mem Pro Scr/ Ste) £64.00
'HP25C (Key Prog Con Mem) £99.00
'HP27 (10 Mem Sci Fin Stan E73.50
'HP31 E (New Sc, replaces HP21) £35.00
'HP67 (Card Prog 224 Steps 26 Mem) £277.00
'HP97 (Fully prog with Printer) £466.50
All HP range avail. inc new E range
'CASIO FX201P (Sc,. 11 mem 127 step Key prog) Fortran System

£44.50
'CASIO PRO FXI (127 Step Card Frog 11 Mem - Fortran System,

E99.00
CASIO FX360 (New 10 Dig + Exp 7 Mem 8) (St. Div Lin Regr EN

£45.00
CASIO FX5000 EP (Alphanumeric Sc, /Slat Desk Printer 10 Dig

Ex() 7 Mem. etc ) £115.00
CASIO AO 1000 (LCD Cal 3 -way Stop Watch /Alarm) E20.00
CASIO COI (4 stag alarm /Cal) £24.50
CASIO FX3100 (New version of FX3000-LCD Sci/ Std dry Poles

Rec. etc I £22.50
CASIO FX8000 (as above + Stop Watch / Alarm) E27.73

LOW PRICED COMPUTING
THE COMMODORE PET COMPUTER

with 8K bytes RAM 2001-8
A complete personal computer that

operates anywhere by simply plugging
into Mains supply Allows communications

directly from BASIC to IEEE - 486 standard devices -

Cassette.Video Display Unit and
Keyboard built into PET

Fully guaranteed Warranty by CBM
complete only E643

'FREE - Mains, Charger included'

GOODS FULLY GUARANTEED
PRICES EXCLUDE VAT (ADD 8%)

BUT INC P&P CHEQUE WITH ORDER
Companylhospotal and Government orders accepted by 'phone

Barclaycard Access accepted by phone

Tel. 01-455 9855
'- EXPORT ORDERS WELCOMED

Air Freight /Air Post Delivery
,Liutatkuns un request Payments via Letter of Credit/ Int I

Money Order /American Express, etc
MIMI OEM WOO IMO SIM NM =InL

MOUNTAINDENE
LTD.

22 Cowper St., London, EC2
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PROIECT

CURVE
TRACER
Display the dynamic characteristics of a variety of semi conductor devices with
out curve tracer. Design by J. H. Adams.

THE CURVES INVOLVED in this
design are not unfortunately those of
the Bardots and Welchs of this world
but curves that, to some, are just as
interesting. The design will allow the
dynamic voltage -current
characteristics of diodes and
transistors to be displayed on the
screen of a DC 'scope capable of
taking an external X input.

The performance of the unit will
not be up to that of a commercial
machine but considering such
commercial designs are priced in the
thousand pound range while our
design could be built for around five
pounds, we're not doing too badly.

View of the internal layout of the prototype version

Construction of the curve tracer is
straightforward. Mount all the
components on the PCB according to
the overlay. The interal layout of
our prototype is shown in the
photographs. The unit is mains
powered and a battery supply is not
suitab'e for this circuit.

Initially try the curve tracer with a
high gain nrn transistor, a BC108
will be ideal. Connect it to one of the
tracer's sockets and connect the unit
to the 'scope. Set the Y gain on the
'scope at maximum and set up the
maximum required level of collector
voltage by adjusting RV1. RV2 will
control the number of steps
displayed on the screen. The X
sensitivity of the 'scope should be 1V
per division.

The performance of the unit is
degraded by the slight drop in the DC
potential on C1 during the 10mS
sweep and the slight effect of the
100R sampling resistor, in that its
volt drop is included in the observed
collector potential. However as
stated above the unit will give a good
indication of the dynamic
performance of a wide range of
semiconductor devices (as the
photograph shows) at a price that is a
fraction of similar commercial
equipment.
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T1
240V -15V

100mA

BR1

NOTE
01 IS BFY50
Q2 IS 2N3904
PUT1 IS 2N6027
D1 IS 1N4001
D2,3 ARE 1N4148

Fig.1 full circuit diagram of the curve
tracer.

RV1
215
lin

4111

D1

The principles of the full circuit can perhaps
be best explained by consideration of a
simpler form of the circuit. Figs. 2 and 3 show
circuits for investigating the dynamic cha-
racteristics of a diode and transistor (at fixed
base current) respectively.

The 'diode circuit' will, unless an inverter is
available, produce a trace that will appear
upside down.

Operation of this circuit is quite straight
forward. RV1 allows the peak value of the AC
supply to be adjusted. This is then applied to
the device under test via a current limiting
resistor as well as to the X input of the 'scope.
The current flow in the device at any time is
proportional to the voltage developed across
a low value sampling resistor in the current
path. This voltage is fed to the Y input of the
scope.

The simple transistor tester functions in
much the same way. RV1 allows the base
current to be adjusted within the range 10aA
to 100aA.

The characteristics of an N -Channel FET
(2N3819) may also be examined with this
basic building block. The output characteris-
tics are displayed for a gate voltage selected
by RV1. Transfer characteristics (gate vol-
tage vs. Drain Current) may be shown by
transferring lead X to the gate terminal and
mining the 1000AF capacitor to the 15V
supply (observing the change in polarity).

Moving now to the full circuit of Fig 1 that
allows a far more informative display pro-
viding, as it does, simultaneous displays of
the characteristic curves for several equally
spaced values of base current.

The circuit operates as follows. Every 10
ms the collector supply swings up and back
over a half cycle of the full -wave rectified
supply. At the end of each half cycle, there is
a short period during which the supply
potential is below about 0.6 V, and during this
time, Q3 turns off, sending a pulse from its
collector into the charge store Cl C2 D3 D2.
Each pulse increases the potential in Cl by
approximately 0.2 V. This would go on until
the potential on CI was 20 V were it not for
Q2, the little known and much mis-described
programmable unijunction transistor, PUT.
This device is the semiconductor version of a
neon lamp, insulating up to a certain p.d. and
conductiong heavily at potentials above this
breakdown value, but with the added advan-
tage in that, through a third terminal, this
breakdown potential is programmable over
quite a wide range. Varying this control
potential through the setting of VR2 sets the

01

R1
10k

HOW IT WORKS

R5
1k

Q2

R6
4k7

C3
1000u

number of steps that will occur before the
potential on Cl is great enough to make Q2
fire, reducing the capacitor's potential to
approximately 0.6 V and so re -starting the
sweep sequence.

The tracer can hardly be expected to
match all the performance of a commercial
curve tracer, the prices of which range into
thousands of pounds. There are errors, due to
the slight droop in d.c. potential on Cl, and
hence in base current, during the 10ms
sweep, and due to the slight effect of the 100R
sampling resistor, in that its volt drop is
included in the observed collector potential,
but as can be seen, these are quite in-
significant as regards the final display. The
only problem which may arise is the appea-
rance of Radio 4 on the current axis (seen as a
thickening of the trace). This is easily cured
by placing a 10n disc capacitor across the
actual Y -inputs of the oscilloscope.

A suitable transistor for the device under
test is any reasonably high gain npn transis-
tor, e.g. BC108. VR1 controls the maximum
collector voltage, whilst VR2 sets the number
of sweeps displayed. With the values given,
the difference in base current between one
step and the next is approximately given by:

1

5R
A, where R is in megohms.

6V AC
UNEARTHED
SUPPLY

Fig.2 simple diode tester

6V DC
RV

500k

1000k
10y

RV2
50R

15V DC
UNSMOOTHED
AND PREFERABLY

1011 FULL -WAVE
RECTIFIED

Fig.3 fixed current transistor tester

1000k
25V

RV1
500k

lOR

RV2
50R

15V DC
UNSMOOTHED

Fig.4 circuit for investigating FET transfer
characteristics.
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PROJECT: Curve Tracer

PARTS LIST

RESISTORS
R1
R2
R3
R4
R5
R6

CAPACITORS
Cl
C2
C3

10k
100R
220k
470k
1k0
4k 7

SEMICONDUCTORS
Q1
Q2
PUT1
D1
D2,3
BR1

5u0 25 V electrolytic
47n polyester
1 000 25 V elec-
trolytic

BFY50
2N3904
2N6027
1N4001
1N4148
0.9A 400V

POTENTIOMETERS
RV1 2k5 1in
RV2 50k lin

MISCELLANEOUS
PCB as pattern, case to suit, sockets,
knobs, cable, etc.

BUYLINES
The components used in this project to cause problems is the PUT, but this
should in the main, be generally should be available from the larger
available - the only component likely mail order outlets.

LINK rLi

r`2

7400 TTL 71151 .58' 74150 1.00
7401

71522 .38 171500 .18
74137 .38 2113E3 10

7102
',1 74156 .60 14551 .26 RIM .57',' 71157 .54 74561 210355 .57.20

7103 -'.. 74150 1.04 74571 00707.31
7180 -1" 74162 .80 715112 .66

.12

ai3704 .12
7406 -7,.1 74163 1.18 745124 3.25 33819 29
7406 ',', 74154 .87 mon NODES
7409 .... 74165 .93 MEMORIES 11013 .05
7410 1; 71175 .67 745186 2.411 14914 .05
7111 '`' 74176 .04 1700 3.69 114148

..047112 .21 1.1.0 .86 2706 7.96 64151
7413 .74
7171
7416

....88-
7417
7120

:1;

7126 .24
7127 .24
7430
7432 .231

14190 1.04
j 11192 .98

74193 .98
7494 .86

141188 116

74197
.86

74198 1.41
70 LS TT1

741300 .18

2102-I 1.22
2111 1023
gasp 7.82

8251 7.08

MIL"
1138°48 .80
113900 .48

:.,:14-0 '21

NMI 06
114186 .06
1141163 .011

MOM .10
64005 .11

/MEG5 .11

1141117 .12

1445"1": .16
7433 .50 141301 .18 6,55. 'IT ELEGERMSTICS
7437 .23 741302 .18
7438 .23 741304 .19

'
NE555 1.14.s
8E888 1-

WM
.41/101 1111

7440 .16 711505 .21
7141

7442 .38 741309 .21

NE587 1.62
REGULATORS

PEG .08
2203 AS

7443 .85 741310 .21 7805 .80 III .r.
7115 .87 711311 .21 . (7/53 .011
7446 .67
7417 .59

71011 1.10
744820 .38

7905 1.39
1912 1.39" 10/16 .OS

1005 oe
7448 .48

7450 .16
741521 .21
741532 .2427/83°8 ''"

19773 .35
10/63 as

2116 .88
7151 .16
7453 .16

741831 .26 TRANSISTORS
74838 ACI28 .23

22,35
.10

7451 .16
.29

74p20 4016 .23 17
7450 .16

.25
741,442 BC107 .10

33,1,
.08

7470 .36
.5.

7.4151 29 8C108 .10
.11

7472 .32 741274 0C109 .10
,4,3

.13

7473 .21
.327112*'18.33 8C177

.09

7474 .26 741590 .96 8078 18
17/35 12
47221

.

7475 .29

7476 .31
741593 .86
7415107

.
96179 --

.15

.15
1E0/16 .11

7483 .68
.346C184

7415112 1.00 6C187 .32
70.,..5

.13

7485 .84 7415123 6077 .24
1,,,..,

7486
.85

7415124 2.20 81178.12.24 »/1624.25
7489 1.95
7490 .38

7115151 .95
7412153 .64

8C419
ii1131 .54

Z1P28331/15 178

3370/ 3141
7491 .62 1415157 .64 80177 .54

,3I 01335 :

7482 .42 7415154 1.14 83750 .23
470/16 .18

7493 .29
/495 .51

.67

7415175 .1.05
71/51 .1.
7413194 2.06

07751 .73
8E352 .23
857954 .17

17235 21
11.011 15 20,

74104 .4t 745 771 0071 .20
1000/25 48

7E88 48
74107 .27

741D9 .45
70121

74500 .36
74104 .26
14205 .38

0572 .36
0E200 .45
716 2955 as

2/......._'76 ..0°,
""'"""`...5 ' 'AI
7 80 886088 86081..29

74122 ,47 74208 .38 TIP 3055 .68 025' Nook Tye 849

74123 .31 74510 .38 11543 .33 fled Wel eel Socket
74141 .71 74511 .38 718" .17 4225
Ill prices INCLUDE VAT add 25p P&P

IBEFI.SYSTEMS
32 Manville Drive, Coventry CV2 2H5

Only

£18.20
Inc P&P

CA-08AL Ala
Case E8.95 Adaptor E3 75

We ar reps govt company per, trr .t orders on all goods

KRAMER & CO

.1-

"T"

%lc *.0

rL_

I

THE SINCLAIR PDM35
digital Multimeter

Now a digital diuW V
meter at an analogue
price and look at the
spec,
D.C. VOLTS 1 mv-
1000v(1% - 1 count)
1 Ornf) input.
A.C. VOLTS 1v -500v
40H2-5kH7 (1% + 2
counts)
D.C. CURRENT
1 in4-200m4 (1%
count)
RESISTANCE 10.
2000() ( 1 5% + 1
count)

£29.80 cash with order or E30 95 company
purchase order.

Adaptor 53.20 Padded case 53.20 30kV probe
E18 64

THE SINCLAIR MICROVISION
The amazing pocket T V that will
pick up programs throughout the
world, complete with rechargeable
batteries

£189.96 itic VAT
Sae for detailed Brochure ea -stock)

SINCLAIR DM235
Portable 3V: digit 6 function
Multimeter.

DC volts 1mV to 1000V
AC oohs tmv to 750V
AC & DC current la A to 14
Resistance 10 to 70000
Diode test 0 1,4 to 1 inA

Cash with order 10m0 input. DC ace 1 0% AC
acc 1 5% 30Hr- 101411:

£52.80 VAT or E53 70 on company purchase order

PORTABLE ALARM CLOCK
 Battery operated
 Quart:crystal accuracy
 Back light
 Simple to set
 Electric Alarm
 Snooze button
 Colour Rrnwn

Fier,

W. will match any lower advertised pric on  csh with
order besis it competitor hes goods in mock

9 October Place Holders Hill Road. London NW 14 1 EJ
Tele. 888941 Attn. Kramer K7. Tel. 01-203 2473

Mail order only SAE I, data sheets Export enqtpries welcome

VR2
VR1
AC IN

AC IN

VR1 WIPER

X

Y

GROUND
Ve

VR1

VR2

ETCH RESIST TRANSFER
KIT SIZE 1:1
Complete kit 13 sheets 6in x 4Y2in
£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.

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 V4in kit. £1
complete. State size.

All 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. HE/1
46 LOWFIELD ROAD

STOCKPORT, CHES.061-480 2179

ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978 75



SECOND GENERATION

INDUCTION
BALANCE

METAL
DETECTOR

DESIGNED SPECIALLY
FOR THE HOME
CONSTRUCTOR

EASY
TO

BUILD

EASY
TO

USE

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

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

 The search coils are fully assembled and
adjusted for you.

 Coils pre -assembled and tested wedge
shaped search field

Uses include:

* Treasure hunting - it's amazing what you
can find in the garden or on the beach.

* Finding lost metallic items.

* Locating waterpipes and cables under
floorboards on in walls.

* Checking old timber for nails before cut-
ting. etc.. etc.. etc.. etc.

KIT - COMPLETE WITH PRE -
ASSEMBLED SEARCH COILS

£16.50
Plus £.1-00p8,,p Plus £1-32 VAT

ASSEMBLED & TESTED

f 22 .50
Plus £1-00p &p Plus £1-80 VAT

Send sae for free components stockist

Communication Measurement Ltd
15 MALLINSON OVAL HARROGATE YORKS

Greenbank
Greenbank Electronics (Dept. T12E),
92 New Chester Road, New Ferry,

Wirral, Merseyside L62 5AG.
Tel: 051-645 3391.

C M OS

4000

4001

4002

4006
4007
4 568

4009
4010
4011

4012
4013
4014
4015
4016

4017
1018

4019
4020
4021

4022
4063
4324
4025
4026
4027
41128

4029
4030
4031

4032
4033

4035

4036
4037
4038
4639
4040
4041
4642
4643
4044
4045
4044
4047

4048
4549
4050

159
17p
17p

£1.05
110
87p
505
505
185
Ilp
425
865
89p
4 55

89p
89p
41p
99p
9Ip
86p
2115

665
I 9p

E1.60
45p
alp
995
5$,

£205
EI-00
£1.45
EI.96
61.11
£2.45
E1.00
£1.138

£2.45
E1.05

80,
75p
94p
90p

ET! 5
£1.28

87p
58p

485

CATALOGUE. Free on request (when available)
CWO. Add VAT to all prices at 8% except where

stated otherwise.
Post etc: UK 25p (+ 2p=27p) per
order. Export add 75p (Europe).
£2.50 elsewhere, no VAT. Polys,

TERMS universities, govt. depts., etc., can VATtelephone their orders for
immediate despatch.

These cut prices for Amateur Users and Export. Notes industrial users -
quantity prices arsKable.

Mostly Motorola. RCA
72p 40019 £1.02 Sip
72p 40181 E3.39 £2.65
726 40182 £1.40 £2.99

£1.10 40192 £1.40 £1.043
£1.21 40193 I 1.4 0 63.52
£1.34 40194 £1.1B £1.02

£25.70 40257 C1.48 51p
£4.80 4160 ELMS £1.08
EI.1 5 4161 £1.00 £1.59

E15.6 7 4162 11.08 (1.0$
£10.00 4163 EI.D8 5/S

£1.09 4174 £1.00 ETD.
M/S [1.52
PI/ 5 995
57p tI.1 4

£3.90 65554a

22p 2p EI.It
2014 81.27
23p £5.13
21p 13.69
2Ip CI 3.23
2Ip 81.25
2554 91P
85p ELI 4
23p E1.59
2Ip £3.69
205 £10.55
2Ip El/7
745 11.19
73p lip

81.50

4051

4052
4053
4054
4055
4056
4057

4059
4060
4061

40621
4063
41134

4065

4066
4067
4068
4069
4070
4071

4072
4073
4075

4576

4071
4078

4081

4082

4005

4085
4089

4093
4094

4095

4096
4097

4098
4599
40061
40100
40107

40102

40103
45104
40105
40105
40107

40106

ttig
81.05
01.05
£3.72
E1.10
E I.45

M/S
£2.50
£1.61
£2.12
£2.12
6.1.09
£1.06

Alp
685

£5.36

4175
4194

4408
4409
4410

4411

4412111

441211
44156
44152

4419
4422
4431

4433
0435
4444
4450
4451

4452
4461

4462
4491111.

4490VP

4700
4 500

4501

4502
4503
4505
4506
4507
450 8
4510
4511

99p
E1.51
06.59
£6.59
£5.73
09.58

LI 7.1 4
81292
£7.50

N/S
£268
£5.00

784
£11.32
£7.93

£11.58
12.67
12.67

TBA
EMS
E2.42
E6.54
E4.42
11.75
15.56

17p
91p
69p

E5.71
SIp
555

1.2.441

99p
E1.311

4512

4514
4515
4516
4517

4518
4519
4520
4521

4522
4524
4526
4 527

4528
4529
4530
4531
1432
4534
4536
45371.

4538
4539

4541

4543
4 519

4552
4553
4551
4555
4556
4 557

4558
4551
4560
4 561

4562
4566
4568
4569
4572
4580
4501

4582
4583
4584
4585
4599

112
11.14
43.69
11.14

550
E5.33
11.59
12.33
E2.57

259
£5.74
E2.62

909
76p
43p

E1.01
1.2.06

Jac.1
74000
14002
74004
74006
7410
14014
7420
740.30

74032
14042
14530
74013
74074
74076
74083

14085
74096

24p

294
240
24p
24p

E1.41
24p
24p
24p
92p

ELIO
549
56p
54p

EI.29
1.1.29

64p

74009

74090

14093
74095
740101
740150

740151
140154
740157

740110
740161
740162
740153
740164

740115
740173
740174
740175

740192

£4.31
85p
85p

El 54
£1.02
14.12
£2.46
E3.67
£2.20
81.10
81.10
11.10
E1.10
11.04
E7.04

900
£1.51

090510

740143
140195
740200
74E221

740373
740901

74002
740903
740904

740905
740 956
740917
740908
740909
740910
740911
766912
740914
140915

Q
Nola:ATA1in this section aN dais books are s is blest to
11.. VAT. For postage see 'Terms' at top of page.
0650 pap COSMOS 04141444 1116.41 £4.95
c200 pap McMOS 04141446 IMeerstal £ 3.50

CMOS Dal 00000 rph6/4/1] £2.30
MC 14 WM ICU /10.4110011 Molsrolal £1.50
U4derslamlum 1111crsprusssors 61414r4141 [2.75
116800 acr4pr4ceuor Applicnrips 16444411614104141E9.95
A 5414 Is SC, MP Programming Knidr44) £3.50
SC/14P T441.4041 Description 51,1,0.011 £2.76
SC MP thcroprecesser Applicalmn II 000000 li 11141144411

SC/MP Progrommieg t -4.4444914o M44441(11454.40 0E3314 5£3.00
1151.114141440e11444415064441) 03.45
16-4444 doll IN IMO 8154 (SP.84 /6501 (National) 511;

2134454 Silo Sr SC/11 II 1114114441) 505
COP 1802 MN leer 00,0,1 5041 £4.50
COP 1802 S 00000 tmea (SO4) £4.50
COSMIC *F1144144 (RCA) 75p

SPECIAL: ZOO DATA PACK CI 3.9 5

A set of the 141144/145 5 780 Soto 00000 14 Sod ill the
related 1414 we can tied 41 inbred t to the 780 our
c90.page ISO CPU 14410041 htspol
c I0 -p494 286CTC Product Specilicotip
c25-4494 MO -PIO lechnicol Papal
c200 -page 280 Programming 1444441
425.page 780 Mcro Reluence /Appal

Wintery 045 look 541144411 - £2.30
Merino Data Book 01.1014411 £2.30
Sppial Function 0411 Book 1M01i.naq £2.00
PIO 5/L510414 8046 11141140411 £2.40
Sob Acquisition Handhosli penal( E2.1110

Memory Applications 80.16.06 11141010411 £2.00

EI.10
£1.04
1.6.7
£1.36
£1.73

54p
540
Sy'
549

£7.26
545
545
96p

£1.63
£6.78

T116

£7.13
CI .4 1

CLIO

140918
740921
740922
140923
740924
740925
140925

740921
740928
740929
140948
80095

80096
80091
80£98
82019
98029
88E30

£1.06
E11.13

E3.66
E3.73

TBA
£4.14
14.14
E4.114

14.14
E11.93

TOO
S49
61 p
540
6 p

14.13
11.93
11.93

VIDEO
14111 in.. VAT 14 these

Pop'
UHF CS 36 Visits Modula-
tor £2.50
Ditto Silo Banthruni

E4 70
Send 16414141ir E2.50

O.UARTZ1
32.768 KHz

(atch'
60 Kilz
100.0 KHz

200.0 1014

201.8 KHz
292.144 KHz
307.2 KHz
312.5 KHz
455.0 KHz

1 000 MHz
1008 MHz
1.8432 MHz

2.601:1 MHz

2.097152 MHz
2.4576 MHz
2.56250 11119

3.000 MHz
3.2168 11115

3.579545 Wiz
4.000 INF
4.032 MID
4.096 MHz
4.194304 11110

1.433619 MHz
4.808 MHz
4.000 MHz
4.915 111H7

5.000 NW
5.120 1111.1

5.115 lilt
5.090 MD
6 144 MHz
6.400 MHz
955360 MHz
7.000 100
7 168 11114

7 680 Mt
7 8643 2 Miltz
8.000 MHz
8.388608 MHz
9.375 111117

9.853 MHz
0.000 MHz
0.700 MU
1.000 MHz
2000 1111z

4.31818 Mt
8.000 11110

8.432 1110

0.000 11110

20.1134 MHz
27.648 1110

38.6666 Mhz
48.000 0)0
100.000 MHz
116000 Alliz

£3.23
£9.95
[3.62
£3.92
E.3.92
E3.92
41.92
£3.92
E4.95
£3.62
£3.02
£3.62
0.62
£3.23
E3.62
£3.62
03.62
£3.23
E1.95
£2.90
£3.23
£3.23
£3.23
£1.25
13.23
£3.23
£3.23
£3.23
£3.23
£3.23
E3.23
£3.23
£3.23
E3.23
£3.23
£3.23
E3.23
£3.23
13.23
E3.23
13.92
E3.23
E3.23
E3.23
E3.92
E3.92
£3.23
E3.23
13.23
13.23
13.23
E3.23

£3.2313.23

£3.23
E3.23

iiNFOOX 0151101 Clock
0.00. 560131011.5 lem
with red mcrylic 1441154.
Cop Moor 90410 12.50

VER282ARD
0.1" 170PPT1T

ships
250f 91191644315) 59p
215"x344 4 1p

25"x5" 49p
244'X17" £1.52
3%'x394' 49p
341.H5" 560
35ex17" E1.95
4.7"x 17.9" E2.52
0.1" Plalnlioard (no

strops)
314"x244 265
34"x9' 459
34"x17.9' El .28
Termini pias 01.50/500
V -Q DIP hoard 91115

SIP broirdboart £2.42
Spot lace unix 825
Pi. Murtien tool 9944

SOLDERCON PINS
100/1000 500/13.50

OK SOCKETS
8/14/16 pis

155/125/135
18/20/22 pit

110/200/25p
24/28/40 pa

30,/409/909
TIMER ICs

118555/556 290/49p
OP -AMPS

(AU 111nIclipsi
CA 31306 Up
CA 3140E 35p
UA 741 (rues( 12p
5 x 141 1140441 [TOO

SPECIAL
0S8 3881 Mollipined
400.3" cemme. collude
prim. pally £2.45

LED DISPLAYS
017134E/707E 1150

01.-727E/7261 £2.00
01741E/750E E1.00
200 500/560 EI.20
LIQUID CRYSTAL DIS-
PLAY
4x0.5" Ouits 40 pa OIL

£6.95

CLOCK CHIPS
11.51224A 12.60
MK 50253 £5.50
MK 55362/553E6 £6.513
MC 14440/11001 £11.51

SIX DECADE
COUNTERS

MK 50395/6/7 £8.75
NO 563911 E6.20

MICROPROCESSORS(
SC/MP KITS

DONT MORK!
4lo01y pi a cow

.1041 micrecpwler
ood Pm 0141 144

Mump1414 Mien Is
cedip oil oori000 Rarl
ware Imil4tiess. it is
hardly 440 WV. ose rhos
loot

YoUre 000 rody Is pot
SC MP ts WORK.
144 0444 a leporsle circuit
Mort IN IM SC. MP clip.
your asu 41 per 0x1011.1
Allkll0 pumnom. II ROM.

limp AAP ww-lop app.
441 14441/ Dow ports
You need: a "SC/MP

PROTO BOARD!"
Price E5.95

Ms burl a HON Wed
mai 1 gold OM Hp
conieclir 0.5 has

1111111190113 tethers Whirr

60614 sa upon'.

MPU CHIPS
COSMIC 1102
SUN/ 1114141121

14500 'ICU
6800

£13.95
E7.45
17.95
E5.56
15.95

6102 E9.95
89 £9.30
780 (2'7 £13.95
7806 14 16101 CI 7.9 5

COMPUTER KITS
[Chair clock balm ordori441
Sciesce 41 Clmbridg. MK 14

£39.95
NASCOM I E197.50

MPU I/O
AY 51013 MAT
AY -31015

INS 0154 NAM 1/0
6820 PIO
6821 PIO
6850 PciA
780 CTC

280 PIO
8116954/74

£4.41
15.60
£7.50
E4.25
£4.25
E7.I 7
E7.95
E7.95
£1.25

NOM SOFTWARE
(111111111116RE1

MC 68307 (Mit loll El 3.7 0
5204 (M. S. 101.8411 CI 4.95

ROM CHARACTER
GENERATORS

MCM 6571/6576 £3.71
MCP 66760 E9.75
INK 5302 £15.29
003.2513 E5.50
MP 8612 CAB/DM 85711 IIMF

81295

FANCY A NIBL?
684 1164 ..parer 041544 of
'TINY BASIC b SC/NP II
441 mkt yo.r comp4t4r
INTELLIGENT 104114614 is

944 Wu. luti 4K 0014141
ISP-8F/351 1805204/
5214 1101141 £50.25
ISP-87 /352 12 x 23146
ROMs( E46.90

(Price. nuke. MUNI)

451298 (BASIC 1111 00000 14,

for 80101- cep um
E67.27

NEC! VDU-from-TY
CHIP

Themps0.-05F TY-CAT cp.
osller 116 lip by 64 de
roclusl
51-1963646 011.75
IP idol swum. Is MI
Iirmwar. io lore you TV
Me a Perusal Campterl.

UV Erasable (PROMO
5204 1512 081 17.50
2768 116081 17.95
271612E 081 £29.00
68708115081 £9.25

EPROM (not erasable(
1402708P £5.74

e:L.1.S
1415013 18p
740601 Iop

741502 20p
7415 03 205
741004 295
741505 23p
747508 22p
741509 22p
741510 205
741511 22p
741512 23p
741113 385
744114 75p
74[515 30p
741520 20p

22p
741025 48p

741527
741528
741830

741.532
741533

741337
741.SX
741540
741542

741547
741348
/41549
141051
741554
141355
741363

744573
741.514

741575

285
4 Op

22p
2 7p
395
39p
39p
2 814

Alp
905

6120
£1.20

24p
295
30p

£1.50

41p
460

411p

141315 400
741578
741583 E1.9
741585 81.11
741.586 439
741390 605
741091 £1.04
741302 89p
741553 895
741595 £1.16
141396 CI 16
7415107 445
7415109 5 541

7415112 555
1 415113 505
744,5114 505
741.5122 70p
7415123 7 Op

544.5124 21.10

7413125 60p
7415126 60p
7415132 95p
7413136 55p
7413138 B5p
7413139 656
743145 £1.08
74/3147 £1.70
741E149 21.73
14/3151 96p
7413153 7 644

7413155 965
74/3156 96p
1415157 765
7411158 96p
7413160 E1.20
7410161 985
7411162 E1.38
7413163 El.ift

7413164 £1.14
7415165 75p
7415166 ELM
7415170 £2.50
7413173 E1.05
7415114 £1.06
7415175 CLIO
7411181 03.96
7413193 £2.913

741319 £1.40
7415191 £1.40
7415192 £1.30
7415 193 £1.30
7415194 £1.66
7415195 £1.36
7415196 E1.00
7413197 £1.40
7415221 900r
7413240 0.2.34

7413241 02.32 7415293 £1.21 7413321 £2.15
7413242 £2.32 7413295 11.65 7415384 up
1413243 12.32 7415298 £1.68 1415355 86p
7413245 £2.70 7415324 £2.40 7415390 £2.30
7413241 11.90 7413325 ELIO 7415393 £2.30
1411249 11.90 7415329 £2.94 7415395 £2.10
7415249 £1.90 7413321 £2.86 7415396 02.15
7413251 £1.34 7411347 £ I .48 1415398 £2.75
7413/53 £1.42 7415348 £1.56 7415399 £2.30
741325/ 01.10 7415 352 £2.21 1415445 EI.SO
1413 258 E1.46 7415353 £2.29 7413447 £1.44
7415 259 61.60 7415365 655 7413453 £1.80
7410261 64.50 7413366
7413266 525 7415367

,6 ££ :2

7415273

741.5275

£2.44
£2.50

7415368
74/3373 E I .80

£2.41

7413279 665 7415375 EI.60
7415253 £1.92 7415377 E2.I 2
7413290 £1.28 7413 378 EI.84

76 ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978



NEWS

microfile.......
Gary Evans has been out and about this month, taking in a Personal Computer show
and visiting a TV studio amongst other things.

THE NUMBER OF shows /seminars concerning them-
selves with many aspects of Microprocessors and per-
sonal computers has, like the hardware itself, shown a
dramatic increase over the past few years. Unfortunately
not all these events live up to their initial promise and
some are not worth the cost of travelling to the venue, let
alone the extortinate prices charged for admission to
some of these gatherings. The PCW show towards the
end of September was a refreshing change.

When it comes to exhibitions, about the only thing to
do is to get as many people with products likely to be of
interest to visitors to set up a stall. If you can arrange to
have some new products launched, a competition and
some interesting activity going on in the sidelines - all
well and good. PCW did just this and it worked.

I'd have liked to have gone to all three days of the
show in order to attend the various seminars held - as it
was, last month's ETI was printed at the same time as
the show and I was only able to get to the exhibition on
the Saturday morning. I suspect the seminars were up to
the general high standard of the rest of the event
however.

The fact that the exhibition was crowded when I was
there, it took me all my time trying to get from one stall to
another amongst the multitude of people who see their
role in life as standing in the middle of gangways, is not a
criticism, more a testament to the show's success.

I look forward to more shows along these lines in the
future.

Anita Harris - Pet?

A couple of months ago I went to the recording of a
TV show pilot where one of the stars of the show, along
with Anita Harris and Roger Elliott, was a Pet Computer.

I'll say more about the show but may I just digress for
a couple of lines to tell one of the few after dinner stories'
I know - this desire having been brought on by the
mention of the word pilot above.

If you do certain jobs, being a pilot or trendy journalist
are amongst them, when at parties that information is
dragged out of you the same string of inevitable ques-
tions pour out - different questions for different jobs -
but the same questions for the same jobs - if you know
what I mean. Very boring. Well, my story concerns a
pilot who, being fed up with the situation, in response to
the next such interrogation replied "I travel in
aluminium tubing" - that a least provened no ques-
tions. That's the story then - not very exciting but it's
the way I tell 'em

Back to the PET and the TV show however and to why
the PET was there. One of the computer's co-stars may
have given some of you a clue. Roger Elliott is the TV
Times astrologer and - slight groan - the PET was put
to the task of flashing Anita's details (astrological) over
it's screen.

They say that an actor should never go on stage with
animals or small children, for fear of being upstaged. To
this list, although for a different reason, should be added
small computers. The reason is they very rarely behave
for any length of time as Roger Elliott found out when the
PET started promising that it was "Time for a song"
when Anita obviously was ready for no such thing.

The program was made by HTV who's main claim to
fame, or is it eternal damnation, in my book to date is
that they produce Mr and Mrs. While not in that league
- the pilot was much better - I did not enjoy the show
that much but the production team seemed to think it
was OK so maybe you'll see it on your screens at some
time in the future.

I can't resist just one more tilt at Mr and Mrs - it
appears that four of these dreadful things are reeled off
in the same day - not all in front of the same audience,
who could stand the strain?, especially when you
consider that the people who have parted with their hard
earned time to watch this entertainment are in the main,
old age pensioners, who should really be taking things
easier at their age.

I mustn't be too unkind to Mr and Mrs though, after
all there is Nicholas Parsons.

Pet Problems

When Julian Allason of PETSOFT phoned this month
to ask if I had any problems I was just about to mention
the fact that my car had just fallen to bits, and that my
dog had a limp amongst other things when he explained
that he was merely reading from the screen of PET which
was running a new program called Eliza. Eliza simulates
a consulation with a psychiatrist and my encounter with
the machine went something like this.

PET What is your problem?
ME Emotional insecurity
PET Do you have any psychiatric problems?
ME Yes
PET Are you sure?
ME Yes
PET Do not repeat yourself.
ME Oh God!
PET What does that suggest to you?
ME I'm not sure
PET Did you come to be because you're not sure?
ME Yes
PET I see
ME Where do we go from here?
PET Why do you ask?
ME Because I'm not sure
PET How long have you been not sure?
ME Five years
PET I see
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Well, follow that - Petsoft have probably the widest
range of PET software in this country with 70 titles in
their current catalogue and aims for 100 in the next. A
recipricol arrangement with Personal Software Inc,
whereby Petsoft material will be distributed in the
United States and Canada and the best of Personal
Software's material sold over here means even more to
choose from.-If you have a PET, Petsoft are worth
knowing.

PETSOFT,
P.O. BOX 9,
NEWBURY,
BERKSHIRE, RG13 1PB.

Put A Chrysler Sidelight In Your Life

I've been exposing myself this month, but before you get
the wrong idea - although I suspect most of you already
have, I mean to say that I've been out and about talking
to computer clubs.

The meetings ranged in size from the 400 or so at the
first meeting of the North London Computer Club,

through a 100 or so at Sussex University to the twenty or
so at the Thames Valley group of the ACC's meeting. I

enjoyed myself at each event, and picked up some very
good ideas from the very high calibre of people that
numbered among the audience at each event. Among
the handy things I learn't at Sussex was that the exact
sequence of operations required to turn the sidelights
of a Chrysler Sunbeam on this could not be discovered
by your humble reporter, a number of undergraduates
and a lecturer in mathematics, but had to be resolved by
a call to the car hire firm.

All the clubs would welcome new members - The
North London Computing Club is held at the North
London Polytechnic, Holloway, LONDON N7 8DB. Tel
Stephanie Bromley - 01-607 8663 (Office), 01-359
2282 (Home), or Mike O'Reilly, - 01-607 2789 ext
2100.

The Thames Valley ACC group meets on the first
Thursday of every month at the Griffin (A pub-good
move ACC) 10 Church Road, Caversham, Reading,
Berkshire.

For the Sussex University Group - who will wel-
come outsiders to their meeting with open arms and
hands, for the money you know - Contact Pete Guile,
University of Sussex, Falmer, BRIGHTON, Sussex.

WIRE WRAPPING CENTRE
HOBBY WRAP
Model BW 6

Battery
Wire-
WraPPin9

inplete
n Bit

and Sleeve.

WIRE -WRAPPING TOOL
1' or 02S" (0.63mm) SQ
Post "MODIF 1E13" wrap.
positive,v:w 1 nbnegicing.

device.an
i

AEor AWG 30 tIBW630
B oft AWG 26 28 BW 2628

C Bit for AWG 30I BT 30
Bit toe AWG
.'6 28 B1-2628

AE26.75 B£31.95 C£2.82 DE744

DIP/IC EXTRACTOR
TOOL £1.19
The En -1 Extractor ,s
ideally Suited for hobby
enthusiast or lab engineer.
Featuring one Pt.,. sPrin9
%test construction. It will
extract all LSI, MSI and
SSl devices of from 8 to
24 pins.
Extractor Tool En -1.

DIP/IC INSERTION
TOOL WITH PIN
STRAIGHTENER

£2.79

INS -1416

LEMERMIER,12: =1.1AL2'1EL2"1--...

MEW NOM- -
Ca

:100,"  

FROM 80p
TERMINAL AND
DISTRIBUTION STRIPS
Bread boarding building
blocks with universal
matrices of solderiess
plug-in tiepoints.
 Facilitate quick,

solderiess circuit build -UP
and CheckOUt on
universal .1" 1" matrix.

 Are offered in ten
configuratIons.

 Accept all components
with leads up to .032"
diameter.

 Require no special patch
cords.

 includes integral non -
shorting Instant mounting
backing.

See us at

BREAD BOARD '78

SeymourTlst-25t

FihNaolNovember.

Stand Nos. A5-A6

3 IN 1 WIRE DISPENSER
New wire dispenser cuts
and Strips three different
COlours of wire. Quick and
easy to use pocket size.
Wire Site' 30 AWG
50 It. Red. Blue. white
Kynar insulated

£4.07

WIRE -WRAPPING KIT
Contains' Hobby Wrap
Tool WSU-30 M. Wire
Dispenser WD -30-8,12)
14 DIP'S, (2) 16 DIP's,
Hobby Board HPCB-1,
DIP/IC Insertion Tool
IN5.1416 and DIP/IC
Extractor Tool EX -1.
WireWrapping
Kit

£19.22

WK.48
(Blue)

HOBBY WRAP TOOL
Wire -wrapping, Stripping,
unwrapping tool for
AWG 30 on .025 (0,63mm1
Square Post.

A £4.74 B £5,07

Regular
Wrap WSU-30

Modified
Wrap

.
W51,30 M.,

 Solve probe attachment
problems.

 Simplify protoLype anu
production testing, field
service work, and quality
control.

OK PLIERS AND
CUTTERS
UNIVERSAL CUTTER
Cuts everything. Leather.
wire, plastic, tin-plate.
cardboard. Stainless steel
blades.
Just one of the range of
high quality pliers, cutters,
twee.rs and screwdrivers.

IC TEST CLIPS
£2.97

FOR DUAL -IN -LINE
PACKAGES
 provide full access to

Integrated circuit DIP
leads.

 Remove DIP'S damage
free.

 Available In sizes to
accommodate all DIP'S.
TC14 fits 14.pin DIP's

FROM 29p

DIP SOCKET
Dual -in -line package. 3
level wire -wrapping.
Phosphor bronze contact.
tin inlay finiSh pinS .025
(0,63mm) sq., .100
(2,54mm) centre spacing.

14 Pin Dip
Socket 14 Dip
16 Pin Dip
Socket 16 Dip

RIBBON CABLE ASSEMBLY
With 14 P,n Dip Plug 1' tong DE 14.2
With 14 Pin Dip Plug 4 long DE 14 4
With 14 Pin Dip Bug 8 Long
With 16Pin Dip Pluiz Lon
With 16 Long
nth 16 Pin Dip Plug -8 Long

DE 14$
DE

OE .4
DE16 8

£2.92

OK Machine&Tool U.K., DISTRIBUTORS
Limited

48d T he Avenue Southampton SO1 2SY WANTED* **
Telephone Sou thampton(0703) 38966 7 Telex 477222 Cablegram OK MAC
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`TOLINKA' CHESS REPORTER
-FULL KIT OF PARTS

The ori9inal unit used in conjunction with the World
Chess Championship at Manilla, August to October,
1978, by both Chess Champion Viktor Korchnoi and
BBC TV news.

Records every game step, auto en passant, queening
and castling. Entire games may be recorded on most
domestic cassette recorders. Based on 8060 Mk II
Scamp. Full kit including all components - No extras
required - £109.50*

FREE
FITTED
SOUND

ODULATOR

`MERCURY COMMANDER'
READY BUILT

ECONOMY CARTRIDGE SYSTEM
(G.I. DEDICATED CHIPS)

Designed and built in Britain by Teleng, one of Europe's largest
TV Games manufacturers.

Mercury Commander - Complete with 10 Game Cartridge, 2
joysticks. Mains adaptor - in colour with Videotime TV Sound
- No Additional Costs £39.95*

omftwm.v.

211,

Plus additional cartridges

Stunt Rider with hand control, 4 games
£16.90*

Road Race 2 games £10.90*
Tank Battles with 2 joystick controls

£21.90*
More to follow . . . Submarine & Spacewar, Wipeout &
Breakthrough, Shooting Gallery.

Game/Aerial Switch Box

A COMPLETE RANGE '4\
OF ROM
PROGRAMMABLE
GAMES

ATARI VIDEO COMPUTER
with big range of Cartridges
7 currently
plus

NEW cartridges.
Available November

INTERTON VC4000
(based on Signetics micro) complete with
joystick /keypad controls and mains adaptor.
Cartridge extra. Multicolour (on colour TVs)
with TV sound.
Cartridges - (1) Car Races (2) Blackjack (3)
Paddle Games (4) Tank/Air Battle

EACA VIDEO
PROGRAMMABLE SYSTEM

Comes complete with 27
Game combat cartridge, joys-
tick controls and mains adap-
tor.

New cartridges
to follow

Full details on request

BARGAIN TV
GAMES KITS

AND
COMPONENTS

Stand Alone Kits
Kits -full instructions, all PCB components. Mini -kits- instructions, chip,
skt, coil, PCB.

kits
B&W Tank Battle (AY -3-8710) £15.90
B&W Stunt Rider (AY -3-8765) £15.90
B&W Road Race (AY -3-8603) £14.90
B&W 10 Game 8/B (AY -3-8610) £13.90

B&W Submarine/ Spacewar (AY -3-8605) TBA
NEW B&W Wipeout/ Breakout (AY -3-8606) £14.90

Astec Modulators & Encoders
UM1263 Sound Osc
UM1111 E36 UHF Mod
UM1233 UHF (high quality)
UM1168 Pal Encoder
UM1163 Pal Enc + UHF Mod
European Equivalents available

NEW Astec Switched Mode Power Supplies

minikits
£9.75
£9.95
£8.50
£8.50

TBA
£8.50

£1.95
£1.95
£4.95
£2.50
£4.95

details
AC9221S 5 volt 5 amp on
AC5201 S 5 volt 10 amp application

}

£3.95;Ar

Accessories
AB Joystick controls 200k lin

£1.95
Crystal 4.4 Mhz  . £1.00
Crystal 3.57 Mhz £1.25
Oscillator coil 1001z H £0.45
Mains adaptor + 1 50mA 8v reg
i /c £3.50

* Prices include VAT, packing & delivery charges and money back guarantee. Send cheque or P.O. to

VIDEOTIME PRODUCTS 56 Queens Road, Basingstoke, Hants RG21 1R EA
Tel: (0256) 56417. Telex: 858747.

(Trade & Export Enquiries welcome)

AFL
Ibvinont %X.
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AUTOCHORD
PART TWO

RHYTHM VOL UME

THIS MONTH WE complete the
description of the auto chord
instrument. Last month's article
covered the circuit descriptions of the
various blocks that make up the unit
and of the operation of the complete
design.

This month we complete the
project by describing the
construction of the instrument.

Construction

The components should be mounted
on the PCBs according to the
overlays shown. Pay particular
attention to the diodes, capacitors
and other polarity sensitive devices.

The project involves a great deal
of interwiring between the various
boards and switches of the design.

The interconnections are shown in
the accompanying diagrams and
great care should be taken to ensure
that no errors are made at this stage
- they will prove difficult to trace at
this stage.

We give no details of the housing
of the project as this will depend
entirely upon the instrument in which
the auto chord is to be installed.

The finished unit can be added to
most organs, being easiest to fit to a
unit that uses DC keying. In use the
project should add an extra
dimension to even the most limited
of musicians efforts.

.13V

-5V

ACCOMPANIMENT
VOLUME

MODE
SELECT

1

55

02 8

A\i' 06
P45
CH/CDR

SW20

PUSH TO
BREAK

P11422

GEN B CLK
PCB

LPm,

MP1
03

MP2

PIN

758

1 -MODE
54,4, 44.MEM

GEN & CLK
Ka PIN PIN

4 3 2 1

0 0 "" II t. 1'1

BASS

9 /12 3 15 " OCTAVE 1
ODD PINS

P 1,119 9 19414315 4tc

I---- AUTO STOP
PCB

58

OV 56 55 4 53 52 1

Tit ill
P N 4 18

AUTO
STOP
PCB PIN2

CHORD CODER
PCB

I III
SW14 SW1. SW

50 48 1 (5
14.3 46

SW13

7

SW12b

PIN 'A'
MODE SELECT
SWITCH

OCTAVE 2
EVEN PINS
2042.24  c

44 43

I I
PIN 24 28
GEN & CLK

PCB

r ARPEGGIO,
Ow

MULTIPLEX IN
FROM KEYBOARD

CHORD SELECT

KEYS 1 TO 24

Above and below interconnection details for the generator and
coder boards

PIN 15
AUTO STOP
PCB

CHORD
CODER
PCB

PIN 16 151312

4 7Ii111 6 /1

34

PRE-AMP
PCB

PIN 2 3 7 6

33 32 3
4D s 0

TEMPO
470k 0

-5V

29268 524

I( 12

21

PINS 1N2
OVCHORD

CODER
PCB

20

19 18

SW2

9 0-4-0/ 0-4. SW10
10 0-.--Ce0-4. SW5
11 SW4

12 0.-.-0**O--0 sw3
/0134:f0.-- SW9

14 e ---o/°"_'0 SW8
15 SW7

16 0-.--0.*****C-0 SW6

170

DELAY TIMER
2M2

0 +12V

00V

+12V

80 ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978



P
R

O
JE

C
T

P
art tw

o of the autochord project details
the construction of the instrum

ent

M
alin

r-R
H

Y
T

H
M

 S
E

LE
C

T
4[1

4.8.

,A
U

T
O

 S
T

O
P

 T
IM

E
R

7.1D
eL

lY
au.

so

--
A

uto
O

rgan

0

4
8 '-'9 '-'10

'-'14
5

0
1

2
3

11,0-110110T
/P

ag@
A

f41" U
 A

U
7ttW

ti5P
P

ow
er supply and voice generator connection details

B
U

Y
LIN

E
S

M
aplin E

lectronics w
ill supply a com

-
plete kit of parts, including screened
boards, for this project. S

ee their
advert for address and telephone
num

ber.

E
LE

C
T

R
O

N
IC

S
 T

O
D

A
Y

 IN
T

E
R

N
A

T
IO

N
A

L - D
E

C
E

M
B

E
R

 1978
81



OFF 0

C2

4 5

+12V

13 SW11

181 11R186

R182

C78

R184

C77

IC12b
C80 R189

R187

-8185 C79

R188

..C81 L.
R190 R1,91

OV

16 R180

193

C 8200

R192

12v

R198

R200 R201 C88 R204 R20511-1=--=
C85

II
83

084

R194

R195

C66

R196

011

8199

- R203
. 087
WE

9202.-

C89

SW12o

-0
10 0

118155

D94 R1495 0-01-r I-
6

095 R150

70 0_96, _.=R151

80 ND97
1 1-R152

90 D98 =R153

30

To
OFF
° W21

1 D99 9154

 120
0

R156

[9197

207

790

R 206

1091

T
C92

R211

R208 .1.093

IiiIRI3 212

R209 5

T

I

R215

R213

TC95

0 R

...C96 216
OV

IC12c

T

4 0 11

R 214
1

R159 09249

(1207

9160
Y1

[8157 DR161 C69

C70 D100 0101

1101

R171

R170

C71

08

177R173 09175

.C74

R172

R174

1-4

172

c

R162 0102 D103 9167 R169

R158 066Q R163
R165

C67= R166

R168

'"IC68

1.073

12

0
+ 12V

OV

PRE -AMP PCB

PIN
10 SEC

SW16 *12V

ARPEGGIO

59921

04

9 10

0
13

20

14 15 16

0

OV

"C 4 17 11 5Z la 10

CHORD CODE R
PCB

 12V

511

PIN 5V
GEN & CLK

PCB

it
PIN 53

CHORD CODER
PCB

KEYING ARRANGEMENTS

In OCTAVE

CHORD
CODER
PCB
IMP, -MULTIPLE XI

EERIE -121

19

21 CHORD
Go*CarD PINS

25

2?

29

33

..****13-35

12.- 3?

39

BUS BAR
COMMON

2rEd OCTAVE
14E05 13 TO 24
WIRED TO PINS
20 TO 42
CHORD CODER
PCB
EVEN PINS
ONLY
KEY COMMON
IBUS BARI WIRE
TO MPE*2
PIN 3 CHORD
CODER

03

82 ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978



PROJECT

19

O

18

O

IC 13

2 129

R218

C913;'..

014

R217

R219

97

R220

R221

0 13

0103

1
R228

R223 R224 R225 R225 C104

R222

Ic9 9 4100

T

C101

C102

R229

R230
1/-1

015

R227 18231
C105

OV

-R232

-5V
+ 12 V

R234 [8238

016

R233 R235 R237

IV 0104

0105 R240

C106T _R236 T107 -R239 C10T

Above, and to the left, circuit diagram of the auto stop module

a.

0
0

105

C3

1 1

C4

IC 7

057

R241

17

1412c 2

R243

1 11

-R242

8244

SW16

4109 R24611-0
R248

R247_1-1=-7-,R2451C110
-o

0 V

The overlay for the chord coder is shown below take care that all
the diodes are inserted in the right position.

9 10 11 12 13 14 15 16. 00 0000 0 017

Q1 1

"T" TO
058

-71"tril

19t1
R61

R29

[cocc

CV

a

R34 r, R30

4 4
oc

R56

R55

0 00 00 0
56 55 54 53 52 51

4C6

11 L rt
.0 0. 0 ....
.o .0 0 0 rx

11111° 11.0 TITTTT

93 9? °3 :6 ). 45

18

H
R35

H
R36

R37

H

R38
H

R39
- H

-4 H
R40

--I I -
R41

- 842
R43

R44
R45

846
H H

PINS 19- 42

-tD43
-40441--0 -1D31 I-
-1,1345E 0 -1019 1--
-1D4611--
-P471- -{020
-{D48 5-11D33
-1049 0 -ID21 }-
--M33U- -1111E0-
--1D51 -1D221-
--1D521-* -1D35 1-
-11353 30-11D231-
--{1354f-
-D i 5 I- --113241-
HD56 -ID37
---{D571F- 0 -1025 }-
-10581F 05-10381--
--iDt91-0
-{,[360111--

-091 11- --102*-
--113621- 0 --104/31-

D63 I-- CP
-0641- -1041 I-
-{ 065'-- -11329}--

42
440 043

-ID30 )-

ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978 83



PROJECT

C33
-I,1R1U

`:! I

04 ±-1- Q1 .- )(
JiTe ,

1 5 I 8109

11

I 1

(28

C30

C31

C32

C47

Cli

C35

C36

cv
02

-Ot112 -
cc

--E=11-. T T +
--IR64

HR63

480
C6

R69

_f -R 70

CS

1 I, _1_ _Li_ 1 1.
a 0. 0 01 - c0N N CO 0. a c0 CO 0.

TTTT1"TTT

R68 C9

C10

4416 I-
C II -IR 74 }-

-4875 t- ...IR 77 j-

Above the power supply and
pre -amp board of the auto or-
gan. The interconnections bet-
ween this and the rest of the
boards are shown in the accom-
paning drawings.

1.2

R97

4.3

R126
MARLIN AUTO ORGAN

MAPL IN
RIO

-f

D9

1:!:11310

R1-"24-

8100 00
33 32 31 30

017

/Th

"1734'5 67800000000

ICI
IC2 R15 IC3

+12V 20

E 021 C62
atilt23 0 2524

N L

f1

JC41 of
..----....

-1,76;
111

}+ -FT,4 .- \
( I 1., Q0\ +

,...

R R

1C4 C? 25 27

11 I I
D16

b (5 6 24
22 21 20

t1:4:) ORGAN

-022 I-
, C78-jh--I R7 j- 09-{-1:5U1--1R8 H 010

-1129 1- -CCT2-A--
011131-311---IR3 I.- 012

4177-311----1124 _I- - 013
-{R5 j- l.,)14-1I-35-31- ,-,l)-I R6 H

75-C1-34-1F-
-1R18 1- __D -iii -F, 016

ciTiTs-- 017
--fRI9 f---tcr-411.20

1-- --r I -
R1490

018

CS2

--r 11-4O93

--rD9111--

- 8142

CS9

Left is the overlay for the
generator and clock section of
the auto organ.



SEIKO 20% OFF!
Analogue and digital horn stock or to order

NEW FB011
R.R.P. E135

F X003
MEMORY BANK

"STAR- of the 1979 Seiko range, available
NOW from Tempus. Continuous display of
hours. minutes. seconds. day, date, month.
Displays past and future calendars from 1930
to 2009.
Flashing reminder for important dates in the
coming 12 months.

R.R.P.£130 £104

FK009 NEW FH003
R.R.P.E55 R.R.P.E165

£104 £44 £125
BORIS Communicating Chess Computer. One of the
world's most advanced portable chess games. NO TV
required. £195
CASIO FREE! Spare batteries worth up to E1.95 with
calculators below (On request with order)

1041 QL-I0 CIGARETTE
LIGHTER/CALCULATING

ALARM CLOCK
Soft piezoelectric system gas lighter. 6 -digit
LCD clock. ± 15 seconds/month. Per-
manently prog. calendar (1901-2099). Two
alarms plus countdown alarm /timer. Dual time
zone. Calculator, with time/date calculations.
K, %, 1/2 X VA X 4 inches. 3.6oz. 18 months
battery. Pouch.

Prov. price£39.95

(RONSON electronic lighters, 10% off)

AQ-1000 CALCULATING
ALARM CLOCK PLUS
3 -WAY STOPWATCH
Hours, minutes seconds, am / pm. 24
hour Alarm with sign. Stopwatch: Net
times, lap times. 1st & 2nd place times
from 1 /10 sec to 10 hrs with ST & LAP
signs. Calculator: 4 key memory. 96. V 1
Year batteries, ± 20 secs/ month.

x 21/2 x 4%in
RRP E26.95

Our Price £21.95
CO -81 CALCULATING ALARM CLOCK. Plus 2 Alarm/
Timers. 24 hour alarm and alarm /timers. 6 digit LCD clock.
One year battery life. 1% X 2% X 5 inches.
(RRP E22.95) £17.95
CO -2. Special Offer. Clock, calendar. 4 alarms, stopwatch.
Time /Date calculator. (R.R P. E39.95). P.O.A.
The INCREDIBLE FX-8000. 41 sc. funct.. 1/100 sec.
stopwatch 2 x 5 alarm /timers. (E35.95) £29.95
MINI CARD CALCULATORS Ye X 31/2 x 2% ins.
LC -78. Full memory, %,  K £16.95
FX-48 Math. Card. Full Scientific with S.D. £19.95
ST -24 Card Time. 24 -hour stopwatch (or clock), 2 Alarm /
Timers, Calculator as LC -78 £19.95
ALL Casio scientific'. Lowest prices
ST -1. Four way stopwatch £24.95

CARTRIDGE T/V GAMES
OPTIM Coronet 600
Cartridges from E9.95
FAIRCHILD TIMEBAND Grandstand
Cartridges from E12.50
ATARI Video Computer System
The vary best available to date!
Cartridges from £14.95

* SPECIAL INTRODUCTORY OFFER
TWO FREE extra cartridges worth E29 90 with Atari

WATCH BATTERIES 66p oath D.I.Y. KIT 35p

E48.50

£119.95

E189.95

THIS MONTH'S *
STAR BUY

CASIO 540S -16B

Day.
Date,
Month, Year.
1 2 -hr (with am / pm)
indicator) or 24 -hr clock.
Stainless steel, Mineral glass
Water resistant to 100 feet.

Hrs, mins. secs. day.
OR Hrs. mins.

date. day,
10 secs. secs

by flash

£39.95

C-------4 4W.1
CASIO PQ -7

TRAVEL ALARM CLOCK
Battery -powered quartz alarm clock with repeat feature.
Countdown alarm /timer. 1 / 10 second stopwatch. Constant
LC Display. Nightlight. 1 year batteries. 4% X 1'/. x It inch
1.6oz. For caravan or boat. (E24.95). 819.95.

SOLAR powered watches - so called. We won't sell
them. Send us a S.A.E. and we will tell you why not.

CBM Giant 4 digit. 5 functions, Light.

9503 (Et 5.95)
Chrome
Bracelet

9502 (El 4.95)
Gilt

Strap

£9.95
1603 (right)

ALARM

6 digits. 6 functions, plus backlight and alarm setting.
5 -minute snooze facility (E28.95).

PH -ALARM /CHRONO
Hours. minutes seconds or date, day.
am /pm indicator. Day, date, month, year.
Chrono measuring net, lap and 1st and
2nd place times from 1/100 second to 1
hour. All Stainless tteel, Mineral
Glass. Not to be confused with cheaper
models with chromed case and plastic

£39.95

£22.95

LADIES' LCD WATCHES
5 functions. backlight. Gold or Silver finish (please
sPecitY).
Dress Watch. Round. Milanese bracelet. L1 E14.95
Cocktail Watches. Integral bracelet 3 styles £18.95

al

L1 L3

CASIO LADIES' LCD WATCHES

x to

L4

7 + 2 functions
27CL-11511
Round (Left)
(E35.95)

£29.95
27CL-1711
Stopwatch
(E49.95)

£39.95
Send 25p for our illustrated catalogue. Price include VAT and
P&P Send your cheque. PO or phone your credit card no.
to -

CASIO QUALITY
All CASIO watches have a calendar display, night illumina-
tion, mineral glass and stainless steel cases, water resistant to
100 ft (except sports watches - 66 1.

SPORTS WATCHES
F-100

Left, 9.45 mm
(E29 95)

£24.95
520S-146
Right 8 met
(E44 95)

£34.95
Up to 25 functions. Net, lap and first and second place
times to 1 / 100th sec. F-100. Resin case, strap 520S-1 4B.
S /S encased version and bracelet.

4 DIGIT WATCHES (except World Time). Hours, minutes
ten seconds. seconds by flash, am/pm. Day. date, month.
Stopwatch. Dual time (except 310R-208)

31QR-20B Left, 4 digit
(E35 95)

£29.95
5111R-1913. 6 digit
(E44 951

£34.95

6 DIGIT WATCHES (except Sports and Alarm) Hours
minutes, seconds, day OR Hours, minutes. date, day, ten
seconds, seconds by flash. Day. date, month. year. Select-
able 12 hour (with am /pm) or 24 hour clock

5403-1611
Left, 6 digit
(E49 95)

£39.95
54E15-158

6 digit

(t:54 95)

£44.95
CHRONOGRAPH. 6 digits as above. with stopwatch
measuring net. lap and 1st & 2nd place times from 1 /100
sec to 6 hrs Dual time facility.

45CS-228
Chronograph

Left, 6 digit (E69.95)

£54.95
211CS-118

vif World Time (E84.95)

£69.95
WORLD TIME WATCH. The time in ten capitals plus one
optional time. Instant summertime correction. Hrs, mins. 10
secs. secs by flash. Perpetual calendar, day, date, month
Running digital seconds display,

ALARM WATCHES

25CR-16B
Round (E.74 95)

£54.95
25CS-16B

Square (1284 95i

£69.95
Hours, mins. seconds (or hrs. mins, date) day, am, pm Day,
date. month. year 24 hr alarm, on /off indicator.

ULTRA SLIM DRESS WATCHES (Not 24 hour)

53CS-1811
Left 4 digit (E74 95)

£59.95
49CS-25B

6 digit 15134 95)

£69.95
Not illustrated 53C5-1913, 4 digit barrel shaped £64.95.
49CS-24B, 6 digit (E79.95) £64.95. 53CGS-17L Gold
plated, on strap (E84,95)£89.95.

TEMPUS Dept. HE, Talk of the Town
19/21 Fitzroy Street

Cambridge C131 1EH. Tel 0223 312866
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AC/ MAILTRONIX LTD

Deo 10314151rett

WattleId WYorksiwy Wfl Sa

hr 2nd edition illustrated catalogue is now available. The much increased
ange shows many welcome price reductions.

COMPONENTS - Now over 1,000 types in stock.
KITS - See the new range of low-cost 'E LEK ITS'.
MODULES - New ready -built functions.
SERVICE - 1st Class same day despatch.
QUALITY - All guaranteed products.
PRICES - Many reductions!
MAGAZINE PROJECTS - Trouble -free!

INTRODING

FABULOUS

EMITS

The new range of easy build kits com-
plete with simple to follow instructions.
Battery powered (not supplied). With case.
* BURGLAR ALARM *ROULETTE
* BICYCLE SOUND FLASHER
*WATER LEVEL ALARM *SIREN

Easy build introduc-
tion to electronics. *BLINKER *TIME SWITCH
Many hoursof enjoy- Many others in preparation - included
ment. in full ACE catalogue - send S.A.E. for
NOW AVAILABLE! free brochure of kit range.

Name
Address

I enclose 30p", please send catalogue.

* Refundable with future orders over £5.00.

I. u` "`3111 electronics
56 FORTIS GREEN ROAD, MUSWELL HILL, N10 3HN

TELEPHONE 01 8833705

OUR LATEST
CATALOGUE
CONTAINS FREE

45 pence WORTH

OF VOUCHERS
CONTAINS MICROPROCESSORS +BOARDS

MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., ETC.

SUPERSAVERS
ALL FULL SPEC DEVICES

TEXAS TIMER RED LED

741 555 TI L209
5 for 4 for

(INC CLIP)

10 for

£1.00 £1.00 £1.00
VAT INCLUSIVE PRICE + 25p P. & P.

A4 IC BOOKLET
SUPPLIED FREE WITH ORDERS OF ANY ICs WORTH £5.00
OR MORE, CONTAINS CIRCUITS, PIN CONNECTIONS AND
DATA (35p + SAE IF SOLD ALONE).
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Hobby
Electronics
The December issue will be on sale on November 10th

Light Beam Phone

True wire -less communication for which you
don't need a licence! Our project next month-
which we are calling the HE Photon Phone'
uses two standard torches which we've con-
verted - all the electronics fit into it beautifully.
In our tests we've been able to make our units
work over a distance of 50 feet; even if you
don't want to build it, you'll be fascinated by
the techniques there's even a remote control
facility included.

Audio Mixer Project

A really neat project designed by a professional
audio engineer - that's a quick summary of our
mixer, choose your own number of inputs
(we've opted for three high level and two low
level ones). There's a bass and treble control
and of course a master level control. Building it
should be simplicity itself as everything, in-
cluding the level controls is on a single printed
circuit board. Power is supplied by two PP3
batteries; inputs and outputs are via standard
jack sockets.

Bias
No - not political, tape. Why do you need a
high frequency signal added to a tape recording
- you never hear it so why is -it necessary? Next
month we tell you.

DIY PCB's

The neatest way to build a project is on a PCB -
few would deny that, yet PCB's are frightening
to those who haven't tackled them before. Next
month we will be launching Hobbiprints - a
really easy way to make the PCB's which we
show in HE and we'll show you how to use
them.

Calculators

le Mg
antion
gamins

The world of calculators has gone the way of
HiFi - the facilities offered often cause confu-
sion. We take a look at the current terminology
of the calculator market enabling you to find out
if the facilities offered are really the ones you
want.

Electronic Dice

ot)

Press the button and one of six LED's comes on
at random. From the photograph you can see
this is really a straightforward project. The light
stays on automatically - there isn't even an
on -off switch!

The Tesla Controversy

Nikola Tesla was without doubt a genius - he
even has a unit of measurement named after.
him - but even 35 years after his death there
are those who believe that much of his work has
been suppressed.

Metronome

Using just a single 555 IC, this project can be
built on either a PCB or Veroboard - we give
you details for both. The beat rate can be varied
from 30 to 120 beats a minute.

SPECIAL OFFER
Next month you'll be able to get a top
quality soldering iron, either 240V or 12V,
through our offer in HE. Today's regular
price is £4.00 but next month you can get
this for:

£2.35 inc.
ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978
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audiophile.
Ron Harris takes to the high seas this
month - well the Thames anyway - to
discover a remarkable new drive unit
from Strathearn. Back on dry land news
of a linear motor tone arm ....
IT WAS ENOUGH to make Nelson spin in his grave. One
of Her Majesty's ships, battle -worn from the fire of
enemy guns, put to use as an area to hold a press
reception! And for something as totally unmaritime as
loudspeakers!

Mind you, HMS Belfast can only be considered
appropriate, for it was Strathearn Audio (based in Belfast
and government owned) who sent me the music echoing
Through the wardrooms.

The occasion was the launching - for once no pun
intended - of their new speaker system, the 21000.
This is a 'four box' affair with the base units cast loose
from the rest. Frequencies up to 500Hz are handled by
the 8 bass drivers reflex mounted in the enclosures.
Above 500Hz everything is produced by the real star of
the system, Strathearn's new driver, the SLC2.

Film Star?
The principle on which these speakers operate is very
similar to that of the Wharfedale Isodynamic
headphones. In the SLC2 an aluminium conductor,
about a metre long, is bonded onto a polyester film
which is stretched inside a moulded frame about
130mm x 600mm. Rows of magnets flank the dia-
phragm creating a high uniform field in the vicinity.
When the signal current passes through the conductor it
is driven by the force generated due to its being in a
magnetic field.

Thus the polyester film is the speakers 'cone' if you
like. Since this will radiate from both front and back
,dipole radiation) the unit has damping pads fitted to
absorb the anti -phase rear radiation. Mass of the driver is
very low, so very little overhang to worry about. As the
area is effectively all driven, it should not 'break up' at all
on any input signal.

The only drawback is the very low impedance of the
aluminium strip itself about OR5 in fact. In order to
make this usable Strathearn have transformer coupled
- which at least makes the unit adaptable to any
required input impedance.

To claim, however, that this produces a purely
resistive load is at best extremely optimistic, at worst
. . . .

Sound Track
I'm going to reserve judgement on the 21000 system as
a whole until I've had an opportunity to listen under
more favourable conditions than HMS Belfast at 100 F
with 49 other people crowding me lugholes! It was clear
though that the SLC2 is a remarkable unit, and is
perhaps worthy of better. We shall see.

The system sells for £375 RR P, and is expected to
have appeared in the shops by the time you can get
down there.

BAR MAGNETS

Fl

n

0000

wALUMINIUM_- ____ '' STRIP

POLYESTER

DIAPHRAGM

The 21000 from all angles. At the top we have the full system.
Below that the diagram shows the operating principle of the
SLC1. The polyester diaphram acts as the speaker cone. Below
this caption two internal views of the unit. The radiating areas
can be seen in the top diagram, and the lower rear view
illustrates the damping material to control rear radiation.
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NEWS:Audiophile

Decked Out
At the same demo Strathearn were using their SM 2000
turntable as the sound source. It was a good advert.
They had a line of Sonus, Supex, ADC, Shure and
Ortofon cartridges all neatly installed in spare carry
arms, and all of which tracked very well when asked to.
Several people - me included - were surprised at the
ease with which the SM 2000 handled these devices and

how well the sound each is capable of was preserved.
Indeed on this evidence the SM 2000 is a very capable
unit indeed - a comparison with some better esta-
blished machines (including schhh - you know what)
might be very interesting indeed. How about it,
Strathern?

Details of both from Strathearn Audio Ltd, Kennedy
Way Industrial Estate, Kennedy Way, Belfast.

Arms Against The British?

There can be only two basic ways of doing a job -
simple and complicated. Both can take vast amounts of
thoughts to realise (who said simple meant obvious?)
and are capable of excellent results. Witness belt and
direct drive turntables as represented by the Linn and the
Technics SP1 O.

Sony have applied the latter approach to pickup arm
design with the result that they end up with two linear
motors, two velocity sensors, two position sensors, a
deal of electronics and potentiometers to set tracking
weight!

vertical linear
motor

zero balance
detector
Precision
bearing

horizontal linear
motor

Exploded view of the Sony motorised pickup arm. Tracking
weight is applied by a potentiometer mounted remotely on the
plinth.
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In fact the velocity sensors are simply two more linear
motors used as generators. Servos drive the motors
which take the arm across the record in he proper
manner. In the vertical direction too all control of the arm
movement is down to a linear motor. Arm resonance is
suppressed, by varying the current to the coils - from
somewhere around 25dB in an undamped system to
about 3dB in the Sony system using their XL55 car-
tridge.

Right: A close up of the linear
motors used in the arm design.
These double as position sen-
sors by using the same device as
a generator, i.e. allowing them
to be moved by the arm and
measuring the current
generated in the coils.

Advantage Complications

Gains from this method are claimed to be insensitivity to
external vibration, improved tracking and better defini-
tion and imaginery. Bias of course can be forgotten, as
the motor controls movement across the vinyl canyons,
and tracking weight can be changed while the stylus is
in action.

All this sounds well-nigh perfect does it not? On paper
the design looks marvellous (so did the Titanic - cynic)
but we shall have to wait until they market it in this
country to find out how good it is. Meanwhile eat your
heart out SME!

From Service to Taste

A little congratulation and a whoopee cushion to finish
on. Firstly many thanks to Celestion for some fast
excellent service this month. Some nameless person
from the pit (no not me - another one!) blew a bass unit
in one of our Ditton 66's. One phone -call later I was on
me way to pick up a replacement from Ipswich. And that
four years after buying the speakers - and it was our
fault. Nice to be able to commend a big hi-fi firm for
service for a change.

Now Audiophile enquiry service is normally dealing
with people with impeccable taste. However it appears
there is one exception. So that this person does not have
derision heaped upon his unworthy shoulders and be
cast from the company of his peers let us refer to him as
Mr Smith.

This person wrote in - nothing wrong there you may
say - he even dated his letter. Again nothing amiss
about that. Trouble was he 'dayed' and timed it too. I

quote with shaking head and furrowed brow . . .

"So at 8.05 pm on Thursday evening I am turning off
some corny comedy on the television set to write
enquiring about . . ."

There we have it. The heronious crime is in the open.
Thursday eh? 8.05 eh? Corny comedy eh? The only
comedy on TV at that time is the 'Good Life' - which
any human male with a micro -gram of taste and
appreciation of the opposite gender should be watching
avidly for the glorious presence of Felicity Kendal!

Oh Mr Smith may your hi-fi forgive you - I cannot!
ET1
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IT'S FREE!
Our monthly Advance Advertising Bargains List gives dermis ur oar gam..
arriving or lust arrived - often bargains which sell out before ou,
advertisement can appear - Its an interesting list and is free - lust
send S A E Below area few of the bargains still available from previous
lists
Pot Cores. We have now received our delivery of Ferrox pot cores These
are ex unused equipment They contain the bobbins but of course these
have to be wound and you would have to unwind Three pairs available

diameter Thicknew Price
FX 2243 4 5 cm 3 0 cm 81

70 PeFX 2242 3 5 cm 2 3 cm r

FX 2240 2 5 cm 1 6 cm 60 P.'"
Quantity discounts apply
Component Panel Ref. 3055. Taken from unused P S U s. these
contain 4 X 214 3055 power transistors with mica insulators all on heal
sink and 4 variable pots. preset type with spindle locks Real bargain at
E1 08 each
COMpOnnt Board 421. Again from unused equipment. maim Hems on
these are two power silicon transistors, Motor Rola ref SJ 5433
mounted on a heat sink with mica insulators. also behind the panel are
two power rectifiers ST NS 1008 Price 96p
E.H.T. Mains Transformer. With inductance control. normal primary
and output voltage approx 4kv 3mA Voltage can be varied by applying
DC to lower bobbin Unused. ex P.S U's. Price E4 32.
Magic Centre Dust Cover. Sue 12 X 10 X 1'1 with attachments for
hinging Price £.395 Callers only
Hi-Fi Console. Pleasingly designed shelving arrangement which could
tidy up your equipment. sorry its callers only but a real bargain at E7.35
Telephone Answering Machin.. Used. bat apparently complete and
probably in working order However we are allowed to supply these only
for breaking up. they should be very suitable for conversion to open reel
tape recorder background music machine. echo chamber. etc All
unrested but we guarantee to replace any major item in the machine
should a be faulty Machines less outer case E7 50 case slightly broken
but substantially whole E10 26 Unbroken cases E12 45 and finally with
new looking cases E14 50 Post E2 50 per machine Many accessories
available for these machines Please enquire
Wall Mounting Therrinietat. The Satchwell room suit Mares 20 amp
settable over normal air temperatures between 30-80 f Suitable also for
greenhouse control Nicely finished in white enamel Price E3 25.
10 r.p.m. Motor with 230v mains coil. not like the usual of these geared
motors this has a good length of 1/2 shaft Price £2 50+ 20p
Rigonds Internam:a 10.10 hi-fi amplifier with belt driven record deck
with speed control and strobe check The best hi-fi offered by Rigonda
Original selling price was in excess of E125 We have appro., 50 of these

used but with various faults Untested believed complete except for
cartridge and speakers Offered at E33.50. less than the price of the very
high quality deck incorporated If cannot collect add £3 to cover the
special packing and carriage charge
Loudspeaker Grill. Good quality rigid plastic, ideal for use in car or
home extension speakers Two sizes available 12 X 12 - 85p.
18 x 18 - El 69
6 Digit Counter - Rwrottable. coil voltage 46 DC or 115V AC. current
I 00 eat aporox once 2 1

10 Digit Switch Pad. Made, we believe. for GPO pushbutton
telephones. each button operates 2 pole switch which returns when
depressed, panel size 21/2 X31/2 X 1'h pushbuttons with clear plastic
protected digits 0-9. price E2.16
Mains Blower. Real bargain blower made by Smiths. the motor is lei
into the tabulator so these can be stacked sideways to give variable air
outlet using the minimum of space Overall sue of the blower is 7
d. x 21/2 and the air outlet IN x21/2 Price only E2 50
Dial Indicator used in tool making and precision measuring, the famous
John Bull shows differences of 01 mm A beautifully made precision
instrument price on most tool shops would be E12 -E I5 We have a fair
quantity. price Ell) 75

NIULLARD UN1LEX
A mains operated 4+4 stereo
system. Rated one of the finest
perlowners in Pe Perm NMI My

one in easy H saleable rmesior lar rail
consoler with a pad of Plessey sir
ell sell al 11.1130 - WI ter le I WWII boa bey and as ae amide ter yea te
buy His meet we alter OP zylls template al only [IS lachnhey VII sad now

" ""T. N...a "5".. N." ...." tr"..rf EFF.FFFEf ifi oar "FrIF"Fll
"""1" eWee apnea.W 'We easeWiee" "eas W e barge"Flit" e1 I4541

I
MAINS TRANSFORMERS ITM)

All these have 230/240v 50hz
MI Mom ham 230/240v SOhz Primary
venal,. Our Ref Price Post
tv 2 amp TM I , I 94 50p

4v 5 amp TM 2 Cl .62p 45p
v lamp TM 32 £2.70 60p
v '4 amp TM 3 85p 40p
5v 3 amp TM 37 85p 40p
5v 200 mA TM 21 E1.62 40p
5,0-6 by 100 mA TM 21 Cl 62 40p
5v-0-6 5v 750 mA TM 7 E2.16 45p
3v-0-6 3v 100 mA TM 33 El 62 40p
3v 2 amp TM 4 £1 89 50p
5v 1 amp TM 12 Cl 62 40p
5v +8 5v sep winding '12 amp TM 12 Cl 62 40p

v 1 amp TM 5 El 62 45p
v 3'h amp TM 11 E2 70 50p
y 5 amp TM 38 E3.24 60p

10v 25 amp TM 15 E4 86 El 25
10v -0-10v 4 amp TM 50 E3.78 Cl .25
10,0-10, 121/2 amp TM 15 E4.86 E1.25
12v 95 amp TM 9 Cl .05 50p
13v 100 mA TM 21 £1.62 40p
139 34 amp TM 7 £2.16 50p
12v 1 amp TM 10 El 89 50p
12,0-12v 50 mA TM 19 El 62 40p
12v -0-12v 1 amp TM 41 £3 24 50p
15v tapped 9v 2 amp TM 11 £2 70 50p
1 7v 1/2 amp TM 12 El 62 50p
18v 14 amp TM 13 El 90 50p
20v 1/2 amp TM 14 CI 62 50p
20v (with 6v th amp) 2 amp TM 50 E3 78 E1.25
20v 6 amp TM 46 E4 32 El 25
20v 121/2 amp TM 15 E4.86 El 15
20v -0.20v 6 amp TM 15 E4 86 El 25
24v 11/2 amp TM 16 E2 12 60p
24v 2 amp TM 17 E2 70 60p
24v +2v 7 amp 2 amp TM 39 £2.97 70p
24v 4 amp TM 40 E3 78 80p
25v 11/2 amp TM 18 £2 43 60p
26v 2 amp TM 39 E2 98 60p
30v 8 amp TM 15 E4.86 El 25
37v 37 amp TM 34 E31 86 enquire
40v 3 amp TM 46 £4 32 E1.25
40v 5 amp TM 48 E5.02 El .25
40v 6 amp TM 15 £4.86 E1.25
40v -0-40v 2% amp TM 48 E5 02 El 25
50v 816 3v 2 amp TM 22 E4 86 El 25
50,,, 8 amp TM 29 El 1 65 Cl 75
60v tapped 40v A 20v 2 amp TM 46 £4.32 El 25
70v 41/2 amp TM 24 E7 02 E2.50
75v & 63v 3 amp TM 23 £8.10 E2.00

75' 4'h TM 24 £7.02 E2 50
80v tapped 70v & 75v 4 amp

arnp
TM 24 7.02 £2.50

80v centre tapped 21/2 amp TM 48 £5.02 El 25
tOdx 1 amp TM 25 £7.02 El 75
loox-o-toox 95 amp TM 25 Cl 02 Cl 75
200v V, amp TM 25 E7.02 E1.75

-0-250v 8. 6 3v 50 mA TM 36 £3 78 Cl 00
250v 100 mA TM 36 E3.78 E1.00
500v
26Uv

ro.rnAA TTr., 23: E,33.2748 ,...., .2

1000v 60 mA TM 43 16 50 E2.00
4 Iry 5 mA TM 49 E4.05 70p
, k v 5 mA TM 30 E7.02 E1.00

k. 5 mA TM 45 E405 El 00

A Special bulk Purchase enables us to offer this keyboard at a lowest ever
price 49 Coded keys encoded into a direct TTL compatible 7 bit output
Features such as delayed strobe. 5 volt D.C. single rail operation and
rollover protection make this an absolute must for the MPU constructor,
Supplied complete with connection diagram and edge connector, at a
secondhand ''no time to test" price of only E18 63. post E1.50.

WHAT COULD YOU BE DOING?
in one years lime, if you understood computer and microprocessor
technology?
Think it ever. then ion the "Doing rt digitally" course which is starting
now.
You rill learn mainly by doing. not lust reading. ti's easy to understand
that way.
Pay as you learn - Just 15 deposit and eleven monthly payments of 13. or
135 cash nowt. E23 worth of components sent now. more will follow as
course requites them

REMEMBER THIS IS YOUR CHANCE?

Interested in Tape Control, American made type punches really beautiful
units full of sophisticated parts. designed. we believe. to automatically
operate typewriters and they can of course be used to operate other
punch tape controlled machines Reference No is NCR Class 4612
reference 205 H8 R56. these are 8 bit tape punches. powered from
115V 50HZ in very good condition with tape El 6. carriage £3 20

High voltage Mains transformer Normal mains primary. secondary by
our measuring equipment is BKv approx at 5mA We are offering these
at a bargain price of E4 50

, PTerms, (Except Transformers) include Post & VAT. But-
orders under E6.00 please add 50p to offset packing. Bulk
enquiries - Please phone for Generous Discounts 01-688
-1833,

250v

J. BULL (ELECTRICAL) LTD
103 TAMWORTH RD.
CROYDON CR81SG

DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1QE

el. ELY (0353) 860185 (Tues. to Sat.)

ALL BELOW - ADD 8% VAT
IC TEST CLIPS, clip over IC while still soldered to orb
or in sacker Gold-plated pins, ideal for experimenters or
service engineers 28 pin DIE El 75 40 pin DIL £2 00
Or save by buying one of each for E3 50
MAINS TRANI5FORMER-S; SIPS '15730Q/40V
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
SLOW-MOTION MOTORS, 120V 50Hr 1RPM Site
approx 2 dia 11/2 deep with Vs spindle 60p each
or 2 for F.1 00
1 Vra DC MOTORS (Ideal for model makers quite
powerful) 50p each
SUB -MINIATURE ROTARY SWITCHES_, 4 x 5 -way
make contacts Site approx the 1 deep 3, 16
spindle 50p each
30pf BEEHIVE TRIMMERS. Brand new 4 for 50p
Min. 5p1 AIR SPACE TRIMMERS, approx Yr

square 3 lot 501,

Min. 5p1 COMPRESSION TRIMMERS. 1/2
5 16 4 tor 50P
LARGE ELECTROLYTIC PACKS. Contain range of
large electrolytic capacitors low and high voltage types
over 40 pieces. £3.00 per pack I+ 121/2% VAT)

FULL RANGE OF BERNARDS BABINI ELECTRONICS
,BOOK IN STOCK S A E FOR LIST

A NEW RANGE OF QUALITY BOXES
& INSTRUMENT CASES

Aluminium Boxes with Lids

AB 1 0
AB13 6x4x2
0814 71.501/2
ABI 5 8.61.3
AE116 10,7,3
0617 10x41/2 x3
AE125 6.453

Vinyl Coated Instrument Cases
Blue Tops ...eh Plain Lower Sections

Very smart finish

75p
Cl 00
E.1 25
El 50
El 75
El 50
£1 25

75p
£.1 35
E 1 80
F2 00
E2 25
E2 50
E785
E1 25

ONICS

ALL BELOW - ADD 8% VAT
MIXED COMPONENT PACKS. Containing resistors.

capacitors. switches. pots etc All new and hundreds
of nems. E2 00 per pack. while stocks last

IC AUDIO AMP PCS. Output 2 watts into 3 ohm
speaker 12V DC supply sae approx 51/2" X 1.4" X
I high with integral heatsInk complete with
circuits, E2 00 each

NICAD CHARGER CONVERTER PCB. (Low power
inverter) Size approx 4"x 1,4" X 1.. high 12V DC
supply 60V DC output. through pot on pcb for
charging Nicads etc (ideal for charging portable
batteries from mobile supply) Only needs one
EIFY50 -51. 52 or similar transistor which can be
mounted direct on the pcb pins on board fitted with a
star type heatsrnk mot supplied) ,2 00 each

THE NEW EAGLE INTERNATIONAL CATALOGUE
IS AVAILABLE ON REQUEST containing Audio.
In -car and test equipment etc

DECIMAL KEYBOARDS, pressure sensitive type
when pressed contacts go from 0'C to approx 25
ohms Switches only no encoders Size approx 3
3 with large square touch plates 0-9 + Clear. A. B.
Dual Watch and spare Few only. E2 00 while stocks.
last

TRANSISTORS
BFY51 Transistors 4 for 60p
BCY 72 Transistors 4 for 50p
BSX20 (VHF osc molt I. 3 for 50p
BC107 (metal can) 4 for 50p
BC 108 (metal can) 4 for 50p
PBC 108 (plastic BC108). 5 for 50P
8E152 (UHF amp, mixed). 3 for 50p
2N3819 Fet 3 for 60p
BC148 NPN SILICON. 4 for 50p
8C158 PNP SILICON. 4 for 50p
BAY31 Signal Diodes. 10 for 35p
741 CG RCA OP Amps 4 for El 00
SCR5400V at 3A stud type 2 for El 00
TIP2955 Silicon PNP power transistor. 60V at 150 90

Watts Flat pack type, 2 for El 50
GERMANIUM DIODES. approx 30 for 30p
1N4148 11 N9141 diodes 10 for 25p

VALVES
00V03, 20A lea equipment) E3 00
00V03 r I 0 lex equipment). 75p or 2 for El 20
601-16 (ex equipment), 2 for 50p
All the above valves are untested except for heaters

and no guarantee of percentage of emission us given
Sary no returns

,MULLARD 85A2 85V STABILISER VALVES (brand
new) 70e each or 2 for F.1 20

CASH WITH ORDER. (MINIMUM ORDER £2.00)

PLEASE ADD VAT AS SHOWN
POST PAID (UK ONLY), SAE WITH ENQUIRIES
CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW - ADD 8% VAT
RED LEDs IMm type) 5 for 70p
VIDICON SCAN COILS (Transistor type but no data),

complete with vichcon base. E6 50 each Brand new
AEI CS I OB R MICROWAVE DIODES up to XBand

max noise figure 8 5dB at 9 375G1-1, 80p each

43 x 2 3
48 x 2 3
48 x 3 8
48 x 3 8
68 x 4 8
48 x 3 8
68 x 4 8
86 x 5 8

106 x 6 8

DIE-CAST BOXES
SIZE approx.

12 (111 x60x30mml
15 (121 x 60 re 38mrnl
1 (121 x 95 25mm)
2 (121495,451mm)

2 (171  121451mm)
3 1121 a 954 76rnm)
4 1171 x 121 a 101ranl
1 (222 x 146 x 51rem)
2 (273x 171 x 51mm)

£1.25
£1.75
E2.10
£2.45
£3.10
£3.50
£4.47
£4.25
E5 30

SPIRALUX Tools for Electronics enthusiast SAE for
list

4MHz XI AL PACKS 110 assorted stars between 4MHr
and SMHcI Our selection only Et 00 pack

SOLDER SUCKERS (Plunger Type)
Standard Model E5 50
Skirted Model. E6 00
Spare Narles 65p each

WELLER WP60D Mains operated temperature control
solderon _El 5 00

SPAPr
gzpn

i7WP600) Tyvn types available TYPE
CC7 (W600) Standard TYPE AA7 096001 Finer rip
,1 60 each

WELLER TCP7 temperature controlled soldering iron
and PU2D power tout (replaces Weller TCP II Iron -1.

PSU F.30 00 Spare tips CC7 (standard). or K7 (finer
OPI r 1 50 each

Slider Switches 2 pole make and break (or can be used
as 1 pole change over by linking the two centre Pins)
4 for 50p

PLASTIC PROJECT BOXES. wall screws on lids (fr
black ABS) with brass inserts

Type NB1 appro. 3 X 21/2 X 11/2 45p each
Type NB2 approx 31/2 x 21/2 x 11/2 55p
Type NB3 approx 41/2 X 31/2 x 1./2 65p each
Type NB4 approx 81/2 X 51/2 x 31/2 El 50 each
Slider Switches 2 pole make and break lor can be used

as 1 pole change -over by linking the two centre pins),
4 for 50p

OSMOR 10V REED RELAY COILS Ilk ohm coil) to In
Ve reeds (not supplredl 2 for 50p

HE CHOKES wound on 1/2 x 1 long ferrates. 4 for
501.

VHF CHOKES wound on 6 -hole rubdlar ferrites 5 for
40p ..1£ 4'

ALL BELOW - ADD 8% VAT
DUAL T018 HEATSINKS 1 X i X V. with

screwan clamps. 3 for 50p
GLASS BEAD FEEDTHROUGH INSULATORS, solder -in

type. overall dia 5min. pack of approx 50 for 50p
LARGE GLASS BEAD FEEDTHROUGH INSULATORS,

as above but 8mm dia pack of approx 50 for 70p
20V RELAYS PCB mounting type, single pole change-

over. 35p each
10 7MI1J SOB STAL FILTERS (2.4kHa Bandwolthi I. x

imp type. Carrier and unwanted sideband rem,
min -40dB (need 10 69835 & 10 70165 stall .

USB LSB NOT SUPPLIED) Site approx 2 x '

1 F1000 each
LOW PASS FILTERS pow imp type). 2.9MHz snmo

metal encapsulation, size approx 11/2 X 34 x
750 each

- -ALL BELOW - ADD 121/2%
VAT

CELESTION 8 X 5 ELIPTICAL SPEAKERS 20 ohm
3 watts rated. El 50 each + 121/2% VAT

VARICAP TUNERS. Mallard type, ELC1043
£500

BSR AUTOCHANGE RECORD PLAYER DECKS will,
device 33-45-78 rpm for 7 10 12 records
Fitted with SC12M Stereo Ceramic cartridge and styli
Brand new. F.14 00 + 121/2% VAT

GARRARD AUTOCHANGE RECORD PLAYER DECKS
Model 6 300. with cue device. 33-45-743 rpm. for
7 10 12 records Fitted with K54113 Stereo
Ceramic cartridge and styli Brand new £16.00 +
121/2% VAT

TV LINE LINEARITY COILS Special offer 10 for E1 00
TV SCAN COILS 8,W to fit 110 degree tubes. El 00
TV Plugs Imetal type). 4 for 50p
3.pm Din Plugs 4 for 50p
Din 3.pin Line sockets 150 each
D Speaker Skts 2 -pin 4 for 30p
Dubrher Electrolyhcs 50.1F 4509 2 for 50p
Dubiller Electrolytms 1000E 275V. 2 for 50p
Plessey Electrolytics 470k F 63V 3 for 50p
TCC Electrolytics 1000k F 30V 3 for 60p
Outhher Electrolytics 5000. F 350 50p each
°Whim, Electrolocs 5000k F 50V 60p each
ITT Electrolytic, 68000F 25V high grade screw

terminals, with mounting clips 50p each
Resistor PKS approx 300 pieces 1/2 to 2 watt types

mined values our selection I 00 each

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LIST
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'Cold -start' For CD Units

T. Lyons

Many cars are fitted with cold -start
coils, which operate at full current
only on starting, then are fed via a
ballast resistor. This resistor is nor-
mally discarded when CD ignition is
fitted, and the coil is run at 'full
power' all the time. It's a simple mat-
ter to arrange for the cold -start circuit
to operate a relay inside the CD unit
which switches in a second capacitor
C2 across the main one, thus in-
creasing the energy of the spark when
the engine is starting. After starting,
C2 is no longer in circuit and the main
capacitor C1 alone supplied current to
the coil, thus alleviating any charging
problems with attendant loss of power
at high revs.

RLA is any 12 volt relay, and C2
can have the same value as the
existing capacitor Cl, usually 470n or
1 u0.

F ROM
RECTIFIER
CCT

12V
RELAY

TO COLD START
CONTACT ON
IGNITION SWITCH
OR STARTER
SOLENOID

EXISTING
CAPACITOR

Readers' Circuits

TO
TRIGGER
CCT

THYRISTOR

NC

BALLAST
RESISTOR
(NOT USED)

COIL
PRIMARY

'ARM'

Now that the novelty of TV games has
worn thin and most of the units are
gathering dust in the corner reserved
for other five-minute wonders, here's
a chance to add new spice to leisure
time. The circuit is an oscillator clock-
ing at about one cycle per 4 seconds.
This switches the ball angle "ran-
domly" making the game unpredict-
able and difficult. Also this prevents

ELECTRONICS TODAY I

NOTE:
IC = CD4001A

TV Game Resurrection

S. Rice

2M2

2u2

LED Spotting

A. Kenny

Since the leadout on LED's varies
according to the manufacturers pre-
ference, leadout diagrams are not
always worthy of the trust placed in
them. In some cases a reverse con-
nection will destroy the device being
used.

A simple way to avoid this is to use
the following technique.

If the LED is held up to the light,
the structure can be clearly seen.
There is a "cup" and an "arm" car-
rying a fine wire to the LED itself,
which is in the "basin" of the cup
(see drawing).

The lead with the cup is the
cathode, and the other is the anode (of
course).

CHANGE
BALL ANGLE

'RANDOM' 0

1

/7777

AXED

the ball troin ;tuck ;111(I boun-
cing back ;Ind lore) irom the bot;; and
boundaries. Do not use L suffix
CMOS except ;or Schmidt trigge7-
and gates.

Tech -Tips is an ideas tottiaaanti is not aimed at tha beginner'. We we
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 bees clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright, Items for consideration should be sent
to ET) TECH -TIPS, Electronics Today International, 25-27 Oxford St London W1 R 1 RF. '11



SINTEL
THE SINTEL SIX DIGIT MAINS CLOCK KIT

with BLEEP ALARM and TOUCH SWITCH SNOOZE

 HIGH BRIGHTNESS DISPLAY

 AUTOMATIC INTENSITY CONTROL

 DEEP RED DISPLAY FILTER

 SLIM WHITE CASE 205mm a 4Ornm x 140mrn

 BATTERY BACKUP

 CRYSTAL CONTROL FOR IMPROVED ACCURACY

Order as ACK + XTK E34.50
The ACK is also available without battery backup and crystal control Order as ACK E28.50
The kit is supplied complete with the exception of a mains plug. cable and battery.

DATABOOKS
BEST OF BYTE Volume 1 380 pages E11.511
Illustrating Basic E2.45
Intel Memory Design Handbook E5.20
Intel 8080 Microcomputer Systems User's Manual £6.50
Intel 8085 Microcomputer Systems User's Manual E6.50
Motorola Booklet From the Computer to the Microprocessor E1.80
Motorola McMOS Databook (Vol 5 Series B1 E3.50
Motorola M6800 Microprocessor Applications Manual E12.95
Motorola M6800 Programming Manual E5.35
National SC/MP Introkit User's Manual E0.75
National SC/MP Technical Description E1.80
National Semiconductor TTL Databook E2.10
RCA CMOS and Linear IC Databook E6.45 -
Texas Instruments Pin Configuration Guide A very useful set of gloss cards showing top and bottom pin -out
views of 7400 ICs plus many others (T I Memories. Op -Amps etc I E2.115
Z80 Assembly Language Programming Manual E7.50
?dog 380 -CPU Technical Manual E5.50
Zilog Z80 CTC Product Specifications E0.80
Zilog 380-P10 Technical Manual E3.30
DATASHEETS at 75p each on IM6100, 6800. SC/MP. CDP 1802. 2650. TMS5501. TMS8080 9131
ZEICIs P Intel 8085 Also free data on some components

Some Popular Memories available from SINTEL
(See ETI DATA SHEET SPECIAL July 1978)

2102 450 mac 1K STATIC RAM £1.85
2102 650 nsec STATIC RAM E1.55
2708 1K  8 bit UV ERASABLE ROM E11.50

55011600 nsec 1K STATIC RAM E1.01

ASSEMBLED LATCHED COUNTER MODULES

SIX DIGIT TTL COUNTER MODULE

Our range of Industrial Latched Counter Module Kits is now available ready -built These counters use both
CMOS and TTL ICs and will save you considerable design purchasing building and de -bugging time Each
module uses a set of red LED displays and features a single in -line plug and socket Instructions are provided
For full details please send for Catalogue

TTL CMOS

Part No Built Part No Kit Part No Built Pert No Kit

2 din
4 Owl
5 ilia

401414
715-454
293-414

£13.22
723.311
£31.71

525-412 610.52
657-412 E17.98
721412 (25.66

9115-560 613.02
512-561 E22.5.1
393-560 E32.31

540-470
a69-470
191-470

El 0.42
E18.11
(25.135

NEW PRICES AND SOME NEW CMOS ADDITIONS
If you need your CMOS by sextant - buy it from 'INTEL

CD4000 0.15 0134027 0.44 CD4051 0.82 CD4086 0.64 C040182 1.40
CD4001 0.17 004028 0.77 CD4052 0.82 C04089 1.39 CD40192 1.40
004002 0.17 CD4029 1.03 CD4053 0.52 C04093 0.50 CD40193 1.40
CD4006 1.04 CD4030 0.50 CD4054 1.04 CD4094 1.69 CD40194 1.19
CD4007 0.18 CD4031 2.00 CD4055 1.15 CD4095 0.94 CD40257 1.48
CD4008 0.37 CD4032 0.59 CD4056 1.11 CD4096 0.14 CD4502 0.51
C04009 0.50 CD4033 1.25 CD4059 4.29 CD4097 3.35 CD4510 1.01

CD4010 0.50 CD4034 1.71 C04060 1.00 CD4098 0.98 C04511 1.25
CD4011 0.15 CD4035 1.06 CD4063 0.95 CD4099 1.65 CD4514 2.47
C04012 0.20 CD4036 2.56 CD4066 0.55 C040100 2.50 CD4515 2.82
CD4013 0.43 CD4037 0.55 CD4067 3.35 C040101 1.61 CD4516 1.01
C04014 0.83 CD4038 0.96 CD4068 0.20 C040102 2.13 CD4518 0.97
CD4015 0.53 CD4039 2.75 CD4069 0.20 CD40103 2.13 CD4520 1.04
CD4016 0.45 C04040 0.97 CD4070 0.46 CD40104 1.10 CD4527 1.43
CD4017 0.79 C04041 0.75 CD4071 0.20 CD40105 1.06 CD4532 1.21
CD4018 0.83 CD4042 0.89 CD4072 0.20 CD40106 0.82 CD4555 0.75
CD4019 0.50 CD4043 0.58 CD4073 0.20 CD40107 0.89 C04556 0.78
CD4020 1.11 CD4044 0.84 CD4075 0.20 C040108 5.36 MC14528 0.93
CD4021 0.90 CD4045 1.28 C04076 1.17 C040109 1.03 MC14553 4.43
CD4022 0.82 C04046 1.20 CD4077 0.39 CD40160 1.19 IM6508 8.05
CD4023 0.18 CD4047 0.89 C04078 0.20 C040161 1.19
CD4024 0.70 CD4048 0.50 C04081 0.20 CD40162 1.19
CD4025 0.20 CD4049 0.50 CD4082 0.20 CD40163 1.19

CD4026 1.55 CD4050 0.43 CD4085 0.64 C040181 3.40

For our full range of components send for Free Catalogue- - - - - -
Our offices are at Chapel Street, Oxford, but please do not use this as a postal address.

PRICES VALID UNTIL 31st DECEMBER. 1978
OFFICIAL ORDERS ARE WELCOME from Companies. Gov, Depts Nam Inds Univs Polys
ORDERS: C W 0 add VAT Ig 8%+35p p&p TELEPHONE and CREDIT (Invoice) ORDERS add VAT ip 8% + 60p
p&p minimum charge the balance will be charged at cost) Please see FAST SERVICE EXPORT ORDERS welcome.
no VAT but add 10% (Europe) 15% (Overseas) for Air Mail p&p For Export postage rates on heavy items - contact
us first

ORDER TO: SINTEL, PO BOX 75A, OXFORD- - - -
S

Tel: 0865 49791
FAST SERVICE: We gement. Met Telephone Orders for
goods in mock, received by 4.15 p.m. (Mon. -Fri.) will be
despatched on the same day by 1st Class Post (some heav-y
items by somd post) and our stocking is good. Private
customers should telephone and pay by giving their Access or
Barclaycard number, with a minimum order value of ES.
Official orders. no minimum.

* 0
'SINTEL

THIS MONTH'S SPECIAL OFFER_.-
"Motorola Audio Amplifier lwatt I.C."

1 watt plus into 8-164. 9-16V. 10-400 MV sensitivity. Short circuit proof no hcatsink
required. Only 90p with Data and circuits.

Sentinel Smoke and Gas Detector. This Don't let your environment dehydrate
beautifully made unit uses quality corn- you, BUY OUR "HONEYWELL
ponents on fibreglass board, encased in 'HUMIDITY CONTROLLER". Membrane
heavy duty, domed diecast box. 31/2 diam. actuated, adjustable by 'A shah. Ideal for
x 11/2 high. LED. indicator. TGS105 plug greenhouses. offices, centrally heated
in sensor, 24v, or 12v by altering 3 resistors. homes. etc. 3.75A contacts at 250V. Build
will drive relay or lamp. Ideal for caravans, Humidifiers or dehydration alarms with this
boats, kitchens, etc., etc. E6.45 with circuit novel gadget at a fraction of original cost.'El
and data. Suitable relay for above £1, state each. 3 for £2 50
voltage.
Miniature Vernitron- FM4 10.7MHz cer-
amic filters Data and circuits 20p Semiconductor Bargains

50p each, 3 for £1
Crystal with lead

1000 Mixed Diodes, mostly unmarked.
earpieces

40p each. 3 for £1 similar toIN4148 etc, 70% okay £1.50

Magnetic with lead and New Improved Transistor Packs: 100earpieces plug
25p each 5 for £1 New and marked transistors including BC

Ultrasonic transducers transmitter and 148. BC 154, BF 274. BC 212L, BF 200
receiver. 14mm diam 40 kcs. and lots of others. only £4.95.

£4.25 per pair 200 transistors as above and including
4 aluminium boxes 128 x 44 x 38mm, ideal 2N3055, AC128, 60131. BFY50, only.
for signal injectors, etc. £1.00 £9.95.
100 miniature reed switches, ideal for ITT 25kV ctv eht triplers for Decca "Brad -
burglar alarms. model railways. etc £3.30 ford: chassis brand new £2.50. 5 for £10
6.6 -pole 12 voWiried relays on board BD131 4 for £1.00
£2.45 SN76115N (equivalent MC 1310) 50p
High quality computer panels smothered in TBA 12OA . 50p
top -grade components.

5Ibs E475 BF 200 6 - El BF 274 12- El
101bs. £895 (lc 2121. 10 -El BC 148 12 - El

New U.H.F. transistor TV tuners. Rotary BC 154 12 - El
type with slow motion drive. aerial socket
and leads E2.50
Aluminium TV coax Plus 8 for £1 Deluxe Fibre Glass Printed

Miniature edgewise panel mounting Circuit Etching Kits
Includes 150 sq. ins. copper clad f /g board.

kw& meters 200p a F.S.D. . . 90p llb ferric chloride. 1 dalo etch resist pen.
300 mixed resistors 1/2 & Y watt £1.50-
300 modern mixed caps most types £3.30

abrasive cleaner. 2 mini drill bits, etch tray
and instructions Only £5.30

100 mixed electrolytic. ETIO 150-sq. ins. fibre glass board . . . £11: 0) -
300 mixed printed circuit components Dab pen 90p

Cl .50
resistors E1

ferric chloride to mil spec .. . £1.25
300 mixed printed circuit resistors El .00 5lbs ferric chloride to mil spec. . £5.00
100 high -wattage resistors. W.W., etc. Instruction sheet 20p

£2.20
20 assorted VDR. and thermistors £1.20
2-5-Wssorted presets, skeleton, etc. Cl .20 30p P&P ON ALL ABOVE ITEMS. SEND
25 assorted potz and pm!, . £1.50 CHEQUE OR POSTAL ORDER WITH

1 5Umixed 1- and 2 -watt resistors £1.50
ORDER TO SENTINEL SUPPLY DEPT.,

100k varicap pots, can be banked side by
ETI. 149A BROOKMILL ROAD

side. very compact 10 for £1 DEPTFORD, LONDON. SE8

100 mixed modern miniature ceramic and Calera by appointment only
plate caps £1.20

WE
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DALSTON

Dalston
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Send large

40A
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01-249
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ELECTRONICS
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E8

5624

PRICES

magazines
lists

2AZ

HOME COMPUTING
NASCOM 1 Build and tested £267.30

Tina. I.C. Sockets
Low Profile

of 10

8 pin 1.10 22 pin 1.90
14 pin 1.20 24 pin 2.20

1.40

1 /12 Seale R /C Electric Car
Kit

Just add Porsche or
44.Packstwo channel Escort

R /C £44.87 Body

TV GAMES
Programmable TV Game in col-
our Main console + mains

E311.00
Cartridge Price

16 pin 28 pin 2.60
18 pin 1.70 40 pin 3.30
20 pin 1.$0
BC172 41,E16.254 Dien Alarm Clock chip d

display G 1 CK 3000 I Can -4
Plasma Display £4.50

No 1-10 games FREE
(with above)

No 2 Stuntroadraceider E20.25
No3 R

0C28/35/36 80p
BD 133 80p
B0 135/6/7/8 35p

Microminiature Mercury Tilt
Switch £1,00

No 4 Tank battle 623.50

Hand controls supplied with
cartridges

BD139/40 36p
BT106 1.00
BU126 1.10
DU 204/5 1.10

Universal Maine Adaptor 6-
/ v/ 9V 250ma E2.90

Minimum order El

LOOK111

TBA 800 Amp I C to,
P C B Pushbutton

35PMicro

27 Sidney

Sound Modulator . . . E2.90
Vision Modulator . . . E2.90
Colour Encoder .... E2.50
Encoder/Vision Mixer E4.90

prices include P&P & VAT

NIC MODELS
Road, London N22

8500 based T V Games 63.50.
All work but have chip faults

Chase sets frorn.C7.30

4LP
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VAR ICAP
VOLTAG

Automatic Stereo Tuner

J. P. Macaulay

1k

100k DECODER

Rain Alarm/Door Bell

S. Lamb

TO SENSOR

2k2

Cl
10n

01

0
R4

330R

01

R3
1k

A Di1A

f
SCRA
50V
1A

NOTE
01 ,02 are 2N3706
D1 is 1N4001

With Si open the circuit function as a
doorbell. With S1 closed, rain falling
on the sensor will turn on Ql, Q2 and
the thyristor will trigger activating the

0

BELL

3V

BELL
PUSH

Readers' Circuits

The circuit shown will automatically
tune an FM tuner to stereo broad-
casts only. On switch on the indi-
cater pin of the stereo decoder is at
OV. In consequence Q1 is biased off
and pins 6 and 3 of IC1 are at the
positive varicap supply voltage. As
this IC, a 4007, is wired as a trans-
mission gate this voltage holds the
gate on. The impedance across the
gate is in the region of 300 ohms.
IC2, a 741, is used as an integrater,
the input voltage from across ZD 1 is
connected through the gate. The
output of this IC therefore is a

positive going ramp which is fed to
the varicap tuning diodes.

On reception of a stereo broad-
cast the voltage at the decoder indi-
cater pin goes positive driving Q1
into saturation and closing the
transmission gate.

Since the closed position of the
gate places an impedance of the
order of 109 ohmsin series with the
inggrater the output is "frozen"
keeping the station in tune. This
state of affairs continues until PB1 is
pressed, whereupon the integrater
will once again start
positively in search of another sta-
tion.

A second 741, IC3, is used as a
comparator. The varicap voltage is
sampled by the inverting input
whilst the tuning voltage feeds the
non -inverting input. As soon as the
tuning voltage reaches the same
leve as the varicap voltage the com-
parator's output swings positive for-
ward biasing Q2 and discharging
Cl. The circuit will now go through
the entire sequence again.

The varicap voltage must not ex-
ceed 1 5V unless the transmission
gate is operated from a stabilised
supply of less than 1 5V output. The
supply line to the op amps should be
several volts greater than this.

bell. R4 provides the holding for the
thyristor while D1 prevents any
damage to the thyristor from back
EMF in the bell coil. The sensor is

made from 3 square inches of copper
clad board with a razor cut down the
centre. C1 prevents any mains pickup
in the sensor leads.
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BUY DIRECT FROM THE
IMPORTERS AND GET
MORE SCOPE FOR

YOUR MONEY

SPECIFICATIONS
ELECTRICAL DATA
VERTICAL AXIS It) Deflection Sensitivity - 100m V idivosion.
Bandwidth (between 3 dB points) - DC - 5MHz. Input Attenuator
- (calibrated) - 9 step 0.1, 0,2. 0.5. 1, 2. 5. 10. 20 50 /div.
Input Impedance - 1 Meg /40 pf in shunt. Input Voltage - Max -
600V P P
HORIZONTAL AXIS(X) Deflection Sensitivity - 0-400mV /
division Bandwidth (between 3 dB points - I Hz-350KHz. Gain
Control - Continuous when time bases in EXT position. Input
Impedance - 1 Meg. Input Voltage - Max - 600V P P
TIME BASE. Sweep Range (calibrated) - 100msec /div to 10
sec/div in 5 steps FINE Control - Variable between steps -
includes time -base calibration position. Blanking - Internal - on
all ranges
SYNCHRONISATION Selection - Internal. external. Synchron-
sation Level - Continues from positive to negative.
POWER SUPPLY Input voltage - 115/ 220V ACT 10% at
50/60Hz Power Dissipation - 18W.
CRT DATA - 4in - flat face, single beam - Maximum high
voltage - 1 5kV - Fitted with 8x10 division blue filter graticule.
PHYSICAL DATA Dimensions - 15cm(h)x20 5con(w)x28cm(d)
Weight - 4 3Kg(approx 1. Stand - 2 position flat and inclined.
Case - Steel. epoxy enamelled Front panel - Aluminium.
enamelled epoxy printing

Test leads available E2.00Cash with order
£99 Ir '792VA T1

6 MHz OSCILLOSCOPE
large 5 flat CRT.
DC to 6MHz bandwidth.
10mV to 50V/cm in 12 calibrated steps.
0 5 it S to 0.1 Sec/cm sweep range in 6 calibrated steps
plus 12 1 Vernier.
Magnifier x5.
Fully automatic trigger.
DC to 1 5MHz horizontal bandwidth

£1201+ V A T IS a o, for further details

F-

/

41k411)

3 inch medium -persistence tube response up to 5 MHz
(-3d8) - good enough for colour TV work adjustable
+ve. -ve or external sync.
External 0 -input.
y -sensitivity down to 100mV/div.
Timebase 100ms/div to 1 us/div in 5 steps.
Dimensions 15cmx20cmx28cm.
Weight 3.8Kg (81/2 Ibs).

£89 (inc. V.A.T. & P.&P.)

Model 2201. Function Generator. Sine, square,
triangle + mixed wave forms, 0.02Hz-2MHz. range.
1 MV to 10V pp into 5052, variable symmetry to 20 1.
VCO range of 1000 1, constant duty cycle pulse
operation. DC offset tort 10V. E1 o (+ V.A.T.)
Model 2206. AM/FM Sweep Function Generator.
Has all the basic specification of the 2201 (above) plus
internal or external AM / FM. 400-1000Hz. Internal
modulation 0-100%. adjustable AM depth. 1000 1,
sweep range.

£246 1+ V.A.T )

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1EJ. Telex: 888941
attn. Kramer Ea. Tel: 01-203 2473

Mail order only Callers by appointment

SEMICONDUCTOR
OFFERS

ALL FULL SPEC.
Common anode 0.3 7 seg displays Toshiba type TLIR 303 65p
F E.Ts. similar to 2N3819 18p. Mofset Sim to 4067335p 3N140
Mosfets 50p. M203 Dual Matched Pairs Most etc Single Gate per
F.E.T. 40p. Intel 1024 bit MOS Rams 95p. Mullard BB113 Triple
Varicap Diode 35p MC1310 Stereo Decoder I C.s E1.20. CD4051
CMOS 50p. 741 B -pin D I L 23p 500v 600mA Bridge Revs (ex
equip.) 25p 1N4002 100v 1A Diodes 4p 14005800v IA Diodes
7p. E.H.T. SIL Rec 15Ky 2.5mA. 15mm x 5mm 30p. 7812 12v
IA Plastic V. Regs 95p. Min. Noxies ITT 5870Si 13 s 6mm Fig Size
85. Nixies ITT GN /9A 13 x 8mrn 65p. 0.2 or 0.125 Red LEDs
12p each. MAN3A 3mm LED Displays 50p. 741S (wide
bandwidth) 35p. LM380 80p. LM381 90p ZN414 75p. TIL305
Alpha -numerical Displays. with data. £2.75. ORP61.
new. boxed 30p Special Offer SGS TBA800 ICs. 10 for £5.00.

MICROPHONES. EM506 Condenser Mikes. Uni-directional.
F E.T Amp. Dual imped.. 50K /600ohms. 30.18KHz. on /off
switch. El 1 .00 Miniature Tie Pin Condenser mike 1K imp..
omnidirectional. uses hearing aid battery (supplied) E4.95.
Grundig Electret Inserts with built-in F.E.T Preamp EL 50. Crystal
Mike Inserts 37mrri 45p Electret Condenser Mikes 1Ka Imp. with
std Jack Plug E2 85 Cassette Condenser Mikes with 2.5 and 3.5
Jack Plugs £2 85 Standard Cassette Mikes 200 ohm !tripod with
2 5 and 3.5 Jack Plugs E1.20.

MORSE KEYS - Hi -speed Type. all metal, E2.25 Plastic Morse
Keys. 95p. Belling Lee L4305 Masthead Amplifiers and 240v AC
power unit Group ''A" UHF Only E7 50

CRYSTALS. 300KHz HC6U 40p. 0.1 Edge Connectors. 64 way
65p 32 way 40p

RELAYS. Mm 220v AC Sealed Relay 2 pole C/O 45p 240v AC
Sealed Relay 3 pole C/O 5 amp Contacts 11 -pin base 80p. 12 volt
4 pole N O. Reed Relay 20p. Mm 24v DC Sealed 2 -pole C/O
relives 3 -amp contacts. New 55p 1 2v DC 4pc.o. open type, new
50p each

MOTORS. 1.5 to 6v DC Model 20p. 115v AC min. 3 R.P.M. with
Gearbox 30p. 240v AC Synch Motor I/ 5th R.P.M. 65p. 240v AC
Synch. Motor 1/24th R.P.M. 65p. Crouzet 115v AC 4 R.I. M
Motors. new 95p 12v DC 5 -pole 35p.

B OXES. Black A B S Plastic with brass inserts and lid. 75 x 56 x
35mm 40p. 95 x 71 x 35mm 49p. 115 x 95 x 16mm 57p 225 x
130 x 84min E1.95

TOOLS. Radio pliers. 5in. insulated handles El 40 Diagonal side
cutters, 5in. insulated handles £1 40

MAINS TRANSFORMERS, all 240v AC primary. Postage shown
in brackets per transformer.
6.0-6 100rnA. 9-0.9 75mA. 12-0-12 50mA. 75p each (15p)
0-4-6.9 150mA, no mounting bracket. 65p (20p). 12.0-12
100mA. 95p (15p). 12v 500mA, 95p (22p). 12v 2 Amp. £2.25
(45p). 12v 4 Amp. £2.75 (54p). 15-0-15v 1 Amp, E2.10 (45p)
30-0-30v I Amp. E2.75 (54p) 0-12-15-20-24-30v lapped at 2
Amp. E4.50 (64p) 20-0-20v 2 amp, £3.50 (54p) 25v 1 5 Amp.
E1.45 (45p) 18v 1.5 Amp rectified. E2.00 (45p). 35v, 2 Amp,
2.5v 2 Amp toroid. £2 95 (54p) 20v 2,5 Amp, E2.20 (54p). 1 1

Xenon /thee pulse transformer, 30p

SWITCHES - Mm Toggle. SPST 8 x 5 x 7mm 45p. DPDT 8 x 7x
7mm 60p DPDT Centre Off 12 x 11 x 9mrn 75p DPDT C/0
Sliders 20p. R S Single Pole C/O Push Buttons 45p. Roller Micro
Switches 15p Min. Micro Switches 13 x 10 x 4mm 20p Mm.
Push to make or push to break Switches 16 x 6ohm 1 5p

SOLDER SUCKER. Plunger type, eye protection. replaceable
nozzle. high suction. £4 95. Reed switches 28mm norm open. 6p
each

TAPE HEADS - Cassette Stereo E3 00 BSR MN 1330 '12 Track
Dual Impedance Rec / Playback 50p BSR SRP90 % Track Stereo
ROC /Playback El 95 TD10 Assemblies, two heads. 'A Track
Rec /Playback Staggered Stereo with built-in per head
El 20 Tape Head Demag 240v AC E1.95.

S U72ERS -GPO Type 6.-12v 20p Min. Solid State BUMP'S
6-9-12 or 24v 15mA 75p All Metal Buzzer. 30mm diem. 6.12
volts. high tone. 25p

U.H.F TV Transistorised Push Button Tuners (not Vancap). new
and boxed. E2.50

MURATA MA401L. 40kHz Transducers. rec /send, E3.25 pair

METERS -Grundig Batt. Level Meter 1 inA 40 x 40mm £1.10
Mm Level Meter 2000 a 25 x 15mm 75p Ferranti 600v AC Meter
E3 95

EDGE METER - Large scale 0-100. new £2.75

POT CORE UNIT. Has 6 -pot Cores. including 1 FX2243 (45rnrn)
and 2 FX2242 (35mm). 3 20rnrn Panel Fuseholders, 3 TO3 SIL
Power Transistors on heat sink. panel with various transistors and
diodes with a 5 -amp plastic S.C.R. New £1 75+ 75p P&P.

LA1230 adi core 15mm dia 14mH-18mH. HI Q. 10p each

S TRACK 12 volt motors new. CI 25
CASSETTE MOTORS 6 volt new, C1 25

SOLENOIDS -240v AC 45p 12v DC H Duty 75p 240v 25Ib
pull, 2 travel E3.95.

12 -WAY MOTORISED CAM UNITS. 50v AC low rev. motor
driving 12 C/ 0 micro switches, supplied with a capacitor for 240v
AC use. Ex equip El 95 + 35p P&P

13 Amp rubber trailer extension sockets. 38p

S WAY RISSON-CASLE, min solid core, 15p metre.

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

HIPERFORMANCE

ELECTRONIC

IGNITION UNIT
... Good for your car
and your pocket

Fit one

today

and

SAVE,SAVE,SAVE!
Why pay more when you can enjoy the advantages
of true capacitor discharge ignition (CDI) at virtually
pre -inflation prices? The benefits to your car and
your pocket are enormous - easy starting in the

of cold weather, an end to burnt contacts
and arcing problems, better engine wear and petrol
consumption and, of course, easy and secure fitting
to your vehicle. ORDER NOW WHILE WE CAN
HOLD TO THESE PRICES - State if pos. or neg.
earth.

READY BUILT
ONLY

£14.95

Why be
Without?

INC. V.A.T. AND
POST FREE IN U.K.

DIY KIT
COMPLETE

£12.75

 MADE IN OUR OWN U.K.  HEAVY GAUGE ENCLOSED
FACTORY METAL CASE

 SWITCH FOR INSTANT BUILT FOR YEARS OF CIE -
RETURN TO ORDINARY PENDABLE SERVICE

IGNITION FULL 12 MONTHS'
 NEG. OR POS. EARTH GUARANTEE

MODELS
Pay by Access or Barclaycard if you wish
STIRLING SOUND
37 VANGUARD WAY. SHOEBURYNESS, ESSEX
Tel (03708) 5543
Shop - 222/224 West Road, Westcliff-oh-Sea.

mot MEM NM MO
To Stirling Sound, 37 Vanguard Way
Shoeburyness, Essen

Please send Mark 5 Ready Built @ E14.95

Klt @ E12.75

NAME

ADDRESS

ET '
AT BREADBOARD'78SW
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Unijunction Pulse Stretcher -
Door Bell Extender

D. Wedlake

The circuit presented is a practical
monostable timer which was de-
signed to extend the ringing time of a
door bell. It can be useful in cases
when the bell push button might not
be engaged long enough to attract
attention, though it could be used in
many other applications.

When the push button is closed the
thyristor will switch on delivering
power to the unijunction transistor
timing circuit and energising the
relay, the contacts of which are used
lo control the bell circuit. At the same
time, capacitor C2 quickly charges to
the load voltage potential via R3.
After a time interval given
approximately by 0.8 C1 R1 (about 6
seconds in this case) the unijunction
transistor will fire and the correspon-
ding output pulse which is coupled to

CK

IC2 B

A

NOTE:
IC1 IS 7404
IC2,3&4 ARE 7493
IC5 IS 7486

CK

IC3

A

B

AO

Readers' Circuits

PUSH

BUT TON

1k

560 R

RI 220R

680k + C2
I u

CI

10u

R2

47R

B2

2N2646
BI IN4001

01

R3 1 k

C103YY

IN4001

RLA

R.S.COMPONENTS

348 - 908

0 12V

the cathode of the thyristor via C2 will
put the thyristor in reverse bias
switching it off. With these values the
relay will become energised for at
least 6 seconds.

+5V

1)Voc

CK

IC4

A

c

B

CYCLE TEST

1k8

+5V

A9

8

4

5

6

7

2

13

2102
SOCKET

9

16

15

14
3 11

R/W

READ TEST

SW2 I WRITE
O

Din

12

CE

GND

Dout

/7777

+5V

TO BELL

CIRCUIT

0 0V

2102 Memory Tester

S. Sunderland

This circuit provides for the testing of
1024 Bit X1 memories, such as the
2102 series, in two modes. Mode -1
cycles the memory continuously
through write and read, alternately
writing zeros and ones then reading to
ensure the write was successful.
Mode -2 allows the write of a signal
onto the memory, then continuously
reads it to ensure the data is stable.

In both modes, the output from the
memory is compared with what
should be there, and if there is a
difference, an LED flashes, accom-
panied by a click from the speaker. In
mode -2, on power on, a continuous
noise will be hegrd from the speaker,
on pressing the 'WRITE' button this
should vanish, similarly, a brief pulse
'of noise will be heard in mode -1 be-
fore the write is completed. The

LS1
8ohm

oscillator frequency is about 20 kHz
with components shown.

In mode -2, when the supply vol-
tage drops below 4.5V memory is not
stable for more than a fraction of a
second, although this does not show
up using mode -1.

ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978 95



TOTAL AMPLIFIr ATION FROM CRIMSON ELEKTRIK
WE NOW OFF03 THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE -AMPLIFIERS

MC 1 ?t44 
e 4/011666

/ 4P 4

POWER SUPPLIES
We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high with a
120-240 primary and single bolt fixing (includes capacitors/bridge rectifier)

CPR I
POWER AMPLIFIER KIT

CPR 1 -THE ADVANCED PRE -AMPLIFIER
The best pre -amplifier in the U K The suplinutity of the CPR 1 is piubablv in the disc stage T he overload margin
is a superb 40d8, this together with the high stewing rate ensures clean too even with high output cartridges
tracking heavily modulated records Common -mode distortion is eliminated by an unusual design R I A.A.is
accurate to 1d6. signal to noise ratio is 7048 relative to 3 5mV. distortion < 005% et 30d8 overload 2OkHz.
Followmg Mis stage is the flat gain /balance stage to bring tape. tuner, etc., up to power amp signal tenets.
Signal to noise ratio 86d6. slew -rate 3V /uS. T H.D 20Hz 20kHz < 008% at any level. F E T muting. No
controls are fitted There is no provision for tone controls. CPR 1 size is 138 x BO x 20mrn Supply to be S 15
volts

MC 1 PRE -PRE -AMPLIFIER
Sunable for nearly all mov.nwcoil cartPdges Sensitivity 70, 1 70uV syydchable on the p.c Is This module brings
signals from the now popular low output moving -coil cartridges up to 3 5mV (typical signal required by most
Pre -amp disc inputs) Can be powered from a 9V battery or from our REG 1 regulator board

REG 1 - POWER SUPPLY
The regulator module. REG 1 provides 15-0-1 5v to power the CPR 1 and MC 1 It can be used with any of our
power amp supplies or our small transformer TR 6 The power amp kit will accommodate it

POWER AMPLIFIERS
II would be pointless to list in so small a space the number of recording studios, educational and government
establishments. etc., who have been using CRIMSON amps satisfactorily for quite some time. We have a
reputation for the highest quality at the lowest prices. The power amp I W./41)1; 'int-417.1 have the
same specification T H.D typically 01% any power )kHz 6onms. n by / uS.
signal to noise ratio 11000. frequency response 10Hz-35kHz. -3d8: stability unconditional. protection drives
any load safely. sensitivity 775mV (250mV or 100mV on request). size 120 x 80 x 25mm.

The kit includes all metalwork, heatsinks and hardware to house any two of our power amp modules plus a power
supply. It is contemporarily styled and its quality is consistent with that of our other products. Comprehensive
instructions and full back-up service enables a novice to build it with confidence in a few hours.

POWER AMPLIFIER MODULES
CE 608 60W /8 ohms 35-0.35v
CE 1004 100VV,1 ohms 35-0-35v
CE 1008 100W / El ohms 45.0-45v
CE 1704 170W /4 ohms 45.0-45v
CE 1706 170W /8 ohms 60-0.60v

TOROIDAL POWER SUPPLIES
CPS1 for 2 x CE 608 or 1 x CE 1004
CPS2 for 2 x CE 1004 or 2 /4 CE 608
CPS3 for 2 x CE 1008 or 1 x CE 1704
CPS4 for 1 x CE 1008
CPS5 for 1 x CE 1708
CPS6 for 2 x CE 1704 or 2 x CE 1708

I4EATSINKS
Light duty. 50mm. 2 C /W
Medium power. 100rnm. 1.4 C/W
Disco /group. 150mm. 1 I C /W
Fan. 80rnm. state 120 or 240v
Fan mounted on two drilled 100mm heatsinks.
2 x 4 C/W, 65 C max. with two 170W modules

THERMAL CUT-OUT, 70 C

E15.30
El 9 22
E23.22
E29.12
E31.90

E14.47
E16.112
E17.66
E15.31
E22.68
E23.98

E1.30
E2.20
E2.1115

E18.50 REGI £8.76 TR6

POWER AMP KIT E32 40

PRE -AMPS:
These are available in two versions - one
uses standard components, and the other
(the St uses MO resistors where necessary
and tantalum capacitors.

CPRI E26.49 CPRIS E39.98
MCI E18.50 MCIS E29.49

POWER SUPPLY:
E1 75

E29.16 BRIDGE DRIVER. SDI
Obtain up to 340W using 2 x 170W amps

E1.90 and this module BDI E5.40

Distributor CRIMSON ELEKTRIK
1A STAMFORD LEI LEI SPILL. Tel. (05331537722

All prices shown are UK only and include VAT and post. COD 90p extra. E100 limit Export is no problem. please
write for specific quote Send large SAE or 3 International Reply Coupons for detailed information.

TRANSISTORS
AC126 lap
6C127 17p
ACIZB 16p
AE141 24p
AC142 24p
AC151 42p
AC152 53p
ACI53 58p
fC1 76 lap
00187 23p
AC1B8 23p

BC328-
80338
BC547
BC548
BC549

BC557

BCY30

50934
BCY59

BCY70

BCY7I
50115

I
15p
lip
1 Op

1 I p

14p
67p
74p
24p
14p
14p
52p

682080025
0028
0C35
0071
0C12

0064
TIP29

TIP30
TIP3I
TIP32

TIP33

160p
76p

108p
108p

199
34p
46p
40p
40p
509
55p
75p

294061
254062
294123

TTL
7400
7401

7402
7403
7404

I 2p
20p
23p

12p
12p
12p
12p
13p

7490
7491
7492
7493
1494
7495
7496
7497
74100
74104
74105
74107

329
6 59
45p
34p

80P
55P
62p

240p
95p
50p
40p
28p

74194
74195
74196

74197
74198
74199

CMOS
4000
4001

4002
4006

92p
859
92p
92p

150p
I 50p

15p
15p
16p

I 10p

4501 109
4507 509
4510 110P
4516 110P
4518 759
4519 609
4520 1109
4528 107P
4578 27p
4583 83p
4585 1059

MODES
BY127
0947
0981

0A200
09202

11914

9916
94001

N4002
N4003
#4004

169
10p
15p
6p
9p
4p
5p
4p
4P
6p
7p

ZENER DIODES 400mW
2.10 to 33V

VERO BOARDS 0.V copper
2.5" x 5
3.75" x 5"

CERAMIC CAP 509
22pF to 47000pF

10p

57p
67p

2p

40149 65p 00121 79p TIP34 98p 7405 13p 14109 45p 4007 16p VOLTAGE 94005 10p POLYESTER CAP 2509

90161 38p B0123 79p TIP359 253p 7406 29p 74110 46p 4008 94p REGULATORS 64006 1013
.0 I. .015..022..033..047, .068 I of 5p

A0162 38p 110124 9 7p TIP369
35913

1407 29p 74116 16013 4009 46p 7805 82P 94007 Ilp .15..22..33 7p0111447..6830p B0131 3 5p TIP419 p 74118 14p 74118 82P oolo 50p 7812 N5400 16p uF 13p

AF I 1 B 30p BDI32 35p TIP429 5 9p 7409 149 74120 125P 4011 15p 82p827815 p N540I 1813
17pp

A1125 27p BDI35 38p TIP2955 1 26p 7410 12p 74121 26p 4012 16p 7818 82p N5402 18p 2.2 of 28p

AF 126 27p 60136 36p TIP3055 64p 7411 19p 74122 55p 4013 35p 7824 82p N5403 20p 6.8 111
Up

AF127 27p 80137 38p ZTX108 14p 7412 21p 74123 40p 4014 108p 7905 98p

AF 139 36p 60138 38p 770109 14p 7413 25p 74125 45p 4015 80p 7912 98p ELECTROLYTIC CAP 25V

AF 186 54p 80139 35p 270300 16p 1414 54p 74126 46p 4016 45p 7915 98p lit 1047 uF 7p

AF239 40p 130140 35p ZTX500 16p 7416 27p 74132 70P 4017 65p 7918 98p 680. 100uF Bp

ASY53

ASY54

81p
81p

61115
11F167

25p
29p

29706
291131

13p
23p

7417

7420

27p
12p

14136
74141

79P
56p

4018
4019

90p
65p

7924 98p
BRIDGE
RECTIFIERS

150uF

220u1

9p
10

AS Y55

BC107

BCI Oft

69p
Op

8p

8E173
8E178
111179

27p
34p
37p

291132
291302
261304

23p
38p
54p

7421

7422
7427

28p
lap
25p

74142
74145
74107

202p
65p

135P

4020

4021

4022

95p
98p
85p

THYRISTORS

I6/1006 30p 16/ IOW
22p
24p 470uF

1213

15p

BC109 Sp 8F180 37p 291305 25p 7428 34p 74148 120 9 4023 1513 19/2001/ 38p 11412°W4 2711

BC113 17p BFIBI 37p 291306 3 9p 7430 12p 70150 70p I 9/4000 40p I 9/400V 309 RESISTORS 0.25W

BC117 20p 8F1132 37p 291308 40p 7432 24p 74151 50p CMOS 39/1006 36p 29/5011 34P 4.7 ohms to I Mohm 1p

BCI 19 29p Bf183 37p 291613 2 2p 7433 32p 74153 60p 4024 659 39/2009 38p 2A/1009 36p

00140 34p B1184 28p 291711 21 p 7437 24p 74154 108P 4025 159 36/4006 5113
29/20011 38p

BCI42 27p 8E185 30p 291893 44p 7438 24p 74155 63p 4027 35p 29/4008 40p POTENTIOMETERS Icarbon I

BCI 43 27p 8E194 13p 292217 27p 7440 13p 74156 639 4028 701:1 LINEARS
I (ohm lo 2 Mohms log/linear 26p

BC(47 7p 81196 13p 252219 21p 7441 52p 14157 63p 4029 90p 710CN 4Ip 5 )(ohm to I Mohm log switched 60p

0C149 8p 81197 16p 252369 16p 7442 45p 74160 8013 4030 50P 741 0118 22p

BC157
EIC158

BCI59

9p
9p
9p

BF 198

8E200
8E224

16p
36p
16p

292483
292484
292905

26p
22p
22p

7443
7444
7445

90p
9 Op

70p

74161
74162
74163

80p
8013

801,

4035
4041

4042

130p
87p
75P

747C 01114 7 Op

7480 OILB 35p
CA3011 80p

ODISPLAYS295771
50p

PRESETS 0.IW horizontal
100 ohm Io I Mohm 6p

BCI68 Bp 8E257 37p 292906 22p 7446 70p 74164 70p 4043 85P CA3018 80p OCP71 70p

00170 9p 8f258 40p 262907 22p 7447 55p 74155 9013 4044 96P CA3028A 85p ORP12 709 TRANSFORMERS 240V primary

BC 171 9p 81259 44p 2 N 2 9 2 6 9 I Op 7448 589 74156 loop 4047 95P CA3035 140p 1313" 0011 6.0-60 100mA 95p

00172 9p 51039 30p 2 N 2 9 2 6R Op 7450 1413 4107 270p 4048 63P CA3036 120p 01707 0013 06902 1902 360p

BCI 73 9p 8F640 30p 2 N 3 0 5 3 18p 7451 14p 74173 120 4049 40p C03046 75p LED 3/5mm 9-0.96 100mA 250p

00182 10p 8F1179 30p 2 9 3 0 54 50p 7452 lap 74174 90P 4050 45p CA3054 110p Red lop 9-0.99 IA 290p

RCM 10p 8E380 30p 293055 50p 1453 19p 74175 70P 4066 40p CA3080 70p 17P 9.0-911 2A 400p

BC184 10p BFX29 25p 293702 8p 7454 14p 74176 90p 4068 20p CA3140E 74p
,Y1111814

°mil 1711 61211 2A 370p

BEM 23p BE X30 38p 293103 Sp 7450 14p 74177 90p 4069 16P 11630189 30p Clip 3p 0.15602 200mAX2 240p

BC187 26p 1110135 29p 293704 8p 7470 211p 74178 120p 4010 16p 1163089 54p

BC207 I 3p 811036 31p 293706 9p 7412 24p 74180 85P 4071 16p 1163809 76p

BC212 10p 51007 20p 293707 9p 7473 25p 74181 195P 4072 20p 11638111 105p Add 25p for p&p. All items new and full spec

00213 lOp 51850 15p 263710 Op 7474 25p 74182 75P 1 4073 20p NE555 25p

8C214

BC237

130238

10p
1413

14p

BF051

BEY53

85019

1 Zap5

p
25p

293711
293772
263773

Op

17713

230p

7475
7476
1480

48p
2813

46p

74184
14190
74191

243p 4077
7213 4018

100p 4081

65P
I 6p

19P

NES56 65p
TBA641 24013 DELTA TECH & CO.
T8A800 70p

BC301

BC303

30p
34

BSX20

BU205

21p
14 Op

253866
293904

61p
8p

7485
7486

90p
26p

74192

'74193

100p 4082
110p 4086

23p
24p

TBABIO 11313 62 NAYLOR ROAD, LONDON, N20 OHN
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ottoard
rots pending

Build

Your Circuits

Just Once

In Minutes...

SOLDERLSSE CIRCUIT BOARDS
"One for eacn Drew,

ORCUS

It's crazy to build, unbuild, construct and destruct your circuits on expensive
"Breadboards". Now very economically on WONDERBOARD, you plug your
components into one side of the board, the wires into the other, and you
install the finished circuit in your equipment. They're like pc boards, but
no soldering (which is enemy No. 1 of prototypes). Change any wire or
component any time without disturbing others. Up to six interconnecting
wires and one component lead into one multicontact. WONDERBOARDS
accept all IC's from 4 to 60 pins and discrete components too.

Reliable? They conform to applicable sections of USA Military Standard
MI L -A-46 146 and are used by the US Navy. You can't ask for better.
WONDERBOARDS the universal board for equivalents of single -sided,
double -sided, plated-thro' hole, and multilayer printed circuits.

"Small Wonder"
12 IC DIL-14 capacity

(Equiv. No. tie points 1302)

"Big Wonder"
48 IC DI L-14 capacity

(Equiv. No. tie -points 5208)

£2.80 £11.20

All prices include VAT and P&P. Send cheque or postal order to: -

CHARCROET ELECTRONICS LIMITED
Chercroft House, Sturmer. Haverhill. Suffolk CS9 7X0
Telephone Haverhill 104401 5700 Tele, 81 7574

See us at BREADBOARD '78 21st -25th November '78
Seymour Hall, London WI. Stand F10

IIIRIFf AS RECOMMENDED BY
ELECTRONICS TODAY

F-il INTERNATIONAL
JULY

-. .if_ _ II I
1. 4 Oscilloscope

ALTERNATIVE MODEL

3" OSCILLOSCOPE
otherwise specification as 4'' model

£83.25 FROM STOCK

Add VAT E6.66 SOLE UK

Carriage Et 50 IMPORTERS

FROM STOCK

Add VAT £7.92
Carriage £2.08

£99

Appointed
London Stockist

SPECIFICATIONS
ELECTRICAL DATA
VERTICAL AXIS Ili
Deflection Sensitivity
Bandwidth (between 3 dB points)
Input Atienuatot - (calibrated)
Input Impedance
Input Voltage - Max

HORIZONTAL AXIS (X)
Deflection Sensttivrty
Bandwidth (between 3d13 points)
Gain Control
Input Impedance
Input Voltage - Max

TIME BASE
Sweep Range 'calibrated)
FINE Control
Blanking

SYNCHRONIZATION
Selection
Synchronization Level

POWER SUPPLY
- 115/2208 AC I0'. at 50/60Hz
Power Dissipation

CRT DATA

PHYSICAL DATA
Dimensions
Wmght
Stand
Case
Front Panel

- 100m1/division
- DC- 51114z
- 9 step 0.1.0.2. 0.5.1. 2. 5.10.20 509/div
- I Meg/40 pt in shunt
- 6001 P.P.

- 0-1110m1 /division
Illy-3500Hz
- Continuous. when time base in EX T position
-1809
6001 P.P

- I0Ornsec/div to I v sec/div in 5 steps
- Variable between steps - includes limeb use calibration ',annum
- Internal - on all ranges

- Internal. external
- continues from positive to negative Input Voltage
- ISW

- 4sn. - Rat face, single beam
- Maximum high voltage -1.5k1
- Fitted with Bola division bade filter grattcule

- 14cm (h) x 20,5un (w) x 26cm (di
- 4.306 (maims)
- 2 position. flat and inchned
- Steel. epoxy enamelled
- Aluminium. enamelled epoxy printing

Also from 248 Tottenham Court Road, London WI
301 Edgware Road, London W2

IletyRys'BRA/0
All mail to: Henry's Radio 404 Edgware Rd, London W2

LONDON W2 404 6 Edgwate Road Tel: 01-723 10013

DOMM
SEE THE

RANGE OF BOOKS IN THE NEW
DORAM HOBBIES
CATALOGUE.

Doram Electronics Ltd
PO Box TR8, Leeds LS12 2UF

Please send my FREE Hobbies Catalogue.

I enclose 25p contribution top. & p. (AVAILABLE LATE SEPT)

Name

Address

51'19

Doram Doram Electronics Ltd

PO Box TR8, Leeds LS12 2UF

Overseas customers (except for N. Ireland) -60p
including despatch by Air (or all -up post).

SINCLAIR PRODUCTS'
Microvesoon TV E172. PDM35 E27.25, mains
adaptor £3.24, case £3.25. 30kv probe E111.95.
DM235 £47.60 Rechargeable battery units E7.95.
Adapter/charger E3.70. Case E6.50. 30ky probe
E18.95. Cambridge prog calculator £13.15, prog.
library E2.95, mains adaptor E3.20. Enterprise
programmable calculator E20.95.

S-DECS AND T-DECS'
S -Dec £3.39, T.DeC £4.44, p -DeCA E4.52, e-DeCB
£6.73, 16 oil or 10705 adaptors with sockets
E2.14.

CONTINENTAL SPECIALITIES
PRODUCTS'
EXP300 £6.21. EXP350 E3.40. EXP600 E11.110.
EXP650 £3.89. EXP48 £2.48. PB6 E11.94. PB100
E12.74. LM 1 E30.99. LP1 E33.48. LP2 £19.44.

TV GAMES
Send ae.e. for free data. AY -3.8500 - chip E4.95,
ecry.only lot £4. Tank battles - AT3 8710 11,1
E6.90, economy kit £7.05. Stunt cycle - AY3.
8760 rho, £6.90, economy 5,1 £5.60. 10 game
paddle 2 chip - AY -3-8600 plus economy kit
E12.50. Racing car chip - AY -3-8603 plus
economy kit E19.95. Modified shoot kit E4.95. Rifle
kit £4.95. Colour generator kit E7.50.

MAINS TRANSFORMERS
6.0.6V 10Oma 79p, 11/2a £2.35, 6 3V 1 1/2a ELS',
9-0-9V 75ma 711p, to £1.99, 2a £2.80 12-0-12V
50me 79p, 100ma 90p, la £2.49, 13V 'ha 95p,
15-0-151/ 18E2.79, 30-0-30V 10E3.59.

JC12, JC20 AND JC40
AMPLIFIERS
A range of integrated circuit audio amplifiers supplied
with free data and printed Circuits JC12 6 watts
E1.60. JC20 10 watts £2.95. JC40 20 watts
£3.95. Send s a e for free data on our range of
matching power and preamp kits

FERRANTI 2N414
IC radio chip E1.05. Extra parts and nob for radio
E3.86, case El Sends a e for tree data

PRINTED CIRCUIT
MATERIALS
PC etching kits economy E1.70, standard £3.62,
50 sq ins pcb 40p, 1 lb FeClE1.05, etch resist pens
economy 45p, dalo 73p, small drill bits 1/32 ins or
I rnm 20p each. etching dish 68p, laminate cutter
75p.

BATTERY ELIMINATORS
3 -wry models with switched output and 4 -way
multi lack 3 / 41/2 /6V 100ma E2.71, 6/ 71/2 /9V
300ma E2.915, 100nse radio models same size as a
PP9 battery with press stud connectors, 9V E3.35,
6V E3.35, 41/2V E3.35, 9V+ 9V £4.50, 6V + 6V
£4.50, 41/2V+ 41/2V £4.50, cassette recorder
mains unit 71/2V 100ma with 5 pin din plug E3.35,
mar converters 12V tic opus, output 9V 300rne
£1.50, output 71/2V 300ma 11.50, output 3/41/2 /
6/ 71/2 / 9/12V 800ma E2.50.

BATTERY ELIMINATOR KITS
Send sae for free leaflet on range 100ma radio
typo. with press stud connectors 41/2V E1.60, 6V
E1.80, 9V £1.60, 41/2 +4'hV £2.50, 6+6V E2.90,
9 + 9V 1E2.50, cassette type 71/2V 100ma with din
plug £1.80, Isteevrelvty 13 way itypm 41/2 /6 / 7/
81/2/ 11/13/14/17/21/25/28/34,42V 1 Amp
£4.65, 2 Amp E7.25, trendslor stabilised 8 -way
type. for low hum 3/41/2 /6/71/2 / 9,12 15/18V
100ma E3.20, 1 Amp £6.40. Variable voltage
Wabilimsd models 2.18V 100ma E3.60. 2,300 to
E6.95. 2-30V 2A £10.95. Car convener. 12V do
input, output 9/71/2/6V 1 A stabilized £1.95.

BI-PAK AUDIO MODULES
Send sae for data S450 tuner £23.51. ALSO
E4.86. PA100 E16.71. SPM80 £4.47. BMT80
E5.96 MK 60 E38.74. Stereo 30 E20.12.

BULK BUY OFFERS
Minimum purchase E3 any run, from this section.
154148 1.4p. 154002 3.6p. BC2I 2 Sp. 741 Lida
15p. NE555 (Ida 23p. 723 14di1 43p. AC76023N
exact own/ of SN 76023N with improved heat sink
65p. Plastic equivs of popular transistors BC107
4.7p, BCY71 4.9p, BCY72 4.7p. Strom 20mm
5inrn cartridge 25, 5. 1. 2. 3, 5Amp quickblow
type 1p, antosurge type 3.4p. Reeirtors 5% El 2 10
ohm to 10M. Y.W 0.9p, 1W 1.9p. Polyester
capacitors 250V 01. .022. .033, 047m1 2.7p,
015mf 1.5p, 068rnf 1.5p, 0.1mf 1.5p, 0 22mf

3p, 0 33mf 2.5p, 0 47mf 4.8p. Polystyrene
capacitors E12 63V 15 to 10,000pf 2%p. Car
antic capacitors 50V E12 22pf to 1000pf 1.7p. E6
1500p1 to 33000pf 1.7p, 47000pf 2p. Elec-
trolytic 50V, 47. 1. 2mf Sp. 25V 5m1 Sp. 1 Ornf
5p. 16V 22mf 5p, 33. 47. 100m1 Bp. 220, 330mf
9p. 470mf 11p. 1000mf 10p. Zenon 400mW E24
2V7 to 33V 5.1p. Preset pots sub -miniature 0 1W
hortz or nen 100 to 4M 7 6.8p. Potentiometers VtIN
4K7 to 2M2 log or Lin single 26p, dual 76p.

SWAN LEY ELECTRONICS
DEPT. ETI, 32 Goldsel Road, Swenley, Kent BR8 8EZ

Mail order only Please add 30p to the total cost of order for postage. Prices include VAT Overseas customers
deduct 7% on items marked' and 1 1% on others. Official credit orders welcome.
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Securicor delivery available
- Add £4.00.

Discount
cormr unioniC

Buy it with Access

THE WORLD'S MOST ADVANCED
MICROPROCESSOR VIDEO GAME

DIRECT FROM THE USA

THE ATARI' VIDEO
COMPUTER SYSTEM

- READY BUILT CARTRIDGE SYSTEM
EX -STOCK

Just look at a few of the numerous games
available to you in multi -colour (on colour
TV's) with realistic sound effects.

41( This Video Computer System (based on Signetics 2550) is
available complete with the 27 game Combat Cartridge,
multi -function joysticks, mains adaptor and aerial switching
unit. Fully guaranteed for £135.9012 months. + VAT

At present there are 9 cartridges available - a total of 192
games - plus many more on the way. £12.95Price per cartridge)

+ VAT
Full colour brochure available on request

Please make cheques and postal orders payable to
DISCOUNT COMPUTING, or phone your order
quoting BARCLAYCARD or ACCESS number.

14 STATION ROAD  NEW BARNET  HERTS. TEL: 01-441 2922/01-449 6596
CLOSE TO NEW BARNET BR STATION - MOORGATE LINE
OPEN - 10 a.m. to 7 p.m. - Monday to Saturday

H B COMPUTERS LTD.
and Electronic Components Division
22 Newland Street, Kettering

Telephone: Kettering 0536 83922/520910

BULK OFFERS

TRANSISTORS PER 10 PER 100

6510718,9 £0.85 E7.50
PBC107/13,9 £0.85 E5.50
6C54718,9 £0.75 E8.50
BC557, 8 9 E17.75 £8.50
85212/3,4 £0.75 E6.50
5C194,5 £0.80 E7.00
8E199 £ T.50 E11.00
8E200 £2.50 £22.00
EIFY50 1 /2 E1.65 E15.00
TIP31A/2A E3.20 E30.00
TIP41A/2A £4.80 E43.00
2N3055 (103) £4.20 E38.50
253702/3,4 £0.80 E7.00
253819 E1.70 E14.50

13100ES

154001:2/3 E0.48 E3.90
154004/5 E0.55 E5.00
154007 E0.70 £6.00
154148 £2.20
Zener Diodes 400mW £0.75 E5.80

LEDs

0 2 Red E0.90 E8.00
0 125 Red 0.95 E8.00
0 2 Red Flat Sides COX 10

E1.60 E15.00
0 2 Yellow/Green E1.30 E11.00
0 125 Yellow /Green £1.30 £11.00
0 2 Yellow/Green Flat
Sides COX11, 12 £2.20 E20.00

BARGAIN PACKS

ICe

LM324 (14 KILT E7.00 E51.00
LM555 (8 DIL) E2.60 E23.00
LM741 (8 DIL) £1.80 E16.50

TANT BEADS
0 1iff. 0.220. 0 470.
la I 35v £0.75 £8.30
2 2,135v E0.95 E8.00
4 7a I 35v E1.20 E11.00
100135v E1.50 [12.00
22,116, E1.50 E12.00

HARDWARE

8 pin DIL Socket E1.00 E9.00
14 pin DIL Socket E1.10 E9.50
16prn DIL Socket E1.20 E10.00
24 pin 1311 Socket E2.00 E18.00
Mm slide switches £1.50 E12.00
Min push to make switches

E1.50 E12.00

RESISTORS 'h Watt Carbon Film (Min
Type)
Single. Values E1.26 per 100
Mrxed lots of 100 E10.00 per 1000

MICRO PROCESSORS

Wide range of micro parts stocked. Send for
free list or V.311 our showrooms in Kettering
and get hands on experience of the
PET2001 and Apple II in stock now
(PET 2001 is distributed by our sister
company MB Computers)

ORDERING DETAILS
VAT: Add high rate to' items Standard rate
to others
POST & PACKING: 30p o all orders
under ES 00 Otherwise free Overseas
please add freight costs and state surface or
air No VAT on overseas or BFPO orders. All
orders sent first class post in heat sealed
padded bags
DELIVERY: All orders processed on day of
receipt Goods offered subject to availability

and our conditions of sale. Cash returned for
out of stock items
PAYMENT: Cash. cheque. postal order
Credit card orders accepted by letter or
telephone
GUARANTEE: All devices are brand new
and full spec No manufacturers fall outs or
rejects Any faulty items returned in good
conditron will be replaced or refunded
ENQUIRIES: Please enclose a suitable
SAE

DISCOUNT
BOXES INSTRUMENT CASES AND COMPONENTS

Aluminium box with lid Professional black P.V.C. Black P.V.C. top with U -
and screws. coated case with satin shaped aluminium
L W H anodised front panel and chassis.

3 5 2 x 1 44p trim. L W H
4x 3x 11/2 52p
4 x 3 x 2 60p
6 x 4 x 2 57p
6 x 4 X 3 78p
8 x 6 x 2 105p
8 x 6 x 3 118p

AD161/2 MP 83p
0C36 60p
BC108A 9p
BC148 Bp
BC149C 9p
BC154 9p
BC171B Elp
BC17213 9p
BC183A 10p
BC308 15p

Ceramic Filters SEF 6. OMA 40p. TV Colour Crystals 4.433619 MHz £1.50.

w D H 6 x 41/2 x2 134p
9 x 6 x 3 443p 6 x 4 x 31/2 145p
9 x 6 x4'1 479p 8 x 51/2 x 21/2 165p
9 x 6 x 6 512p 10 x 61/2 x 3 215p

12 x 8 x 3 544p
12 x 8 541/2 618p
12 x 8 x 6 660p

BC347A 14p BF274 24p
BD183 80p BF394 30p
BD263A 42p BF422 20p
BF137 24p LM741C 17p
BF194 10p TBA120A 75p
8F195 10p SN76013N 120p
BF198 21p SN76033N 120p
BF200 21p SN76110N 75p
8F255 23p SN76131N 150p
8F256 FET 33p SN76660N 75p

AXIAL 220/16v 11p 22.50v 8p
ELECTROLYTIC 330/10v 12p 33/63v 9p

10/25v 5p 330/25v 10p 47/16v 7p
15/16v 6p 330/63v 16p 100/18v 8p
22/10v 5p 470/16v 15p 220/16v 11p
22/16v 6p 470/40v 15p 220/40v 12p
22/25v 7p 1000/258 18p 220/63v 16p
33/35v Bp 2000/30v 20p 330/10v 12p
33/50v 9p 330/25v 12p
47/40v 10p PC MOUNTING 330//50v 15p

100/10v 8p 10/25v 6p 470/25v 15p
100/63v 10p 10/50v 7p 1000/35v 19p

MIXED PACK OF 100 AXIAL AND P.C. ELECTROLYTICS 300p
DISCOUNT ON ALL ORDERS OVER 15 5% OVER £10 1 O'/

OVER £20 15%, OVER £30 20%
All prices include post and packing

All orders under £1. please add 20p for handling charge
HARRISON BROS., P.O. BOX 55, Westcliff-on-Sea, Essex

SSO 7LQ Phone: Southend 32338
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GEARED MOTORSSERVICE TRADING CO
WHY PAY MORE?!
MULTI RANGE METERS Ty- $ M415/1.
A.C. /D.C. volts 10. 50 250 E. 1000. Ma.
0-5. 0-10. 0-100 Sensitivity 2000V 24 ranges.
dimensions 133 x 93 X 46mm Price E7.00 PI.
50p P&P (E6.10 inc. VAT & P).

TRIAC.
Raytheon tag symmetrical Tsar Type Tag 250,500v 10 amp 500 pry
Glass passivated plastic tsar. Swiss precision product for long term
reliability E1.25 P&P 10p (E1.48 Inc.VAT & P) (inclusive of date and
application sheet). Suitable Diac 22p.

0 to 60 MINUTES CLOCKWORK TIMER.
Double pole 15 amp 230AC Contacts Mo dial) £1.50. P&P 30p 1(1.94
inn VAT 5 P) N M S

Carriage extra

VARIABLE VOLTAGE TRANSFORMERS
INPUT 230 v. A.C. 50/60

OUTPUT VARIABLE 0/260v. A.G.
BRAND NEW. All types.
200W (1 Amp) fitted A/C

volt meter £14.50
0.5 KVA (Max. 2V: Amp) £17.00
1 KVA (Max. 5 Amp) £22.50
2 KVA (Max. 10 Amp) £37.00
3 KVA (Max. 15 Amp) £45.50
5 KVA (Max. 25 Amp) £74.00
10 KVA (Max. 50 Amp ... £168.00
17 KVA (Max. 75 Amp ... £260.00

MERCURY SWITCH
Size 27m a 5mm, 10 for MOO. PEP 30p. total
including VAT £5.72. Mon quantity 10 N.M.S.

230 VOLT AC FAN -( :.) -
ASSEMBLY
Powerful continuously rated AC motor complete
with 5 blade 61/2 aluminium fan New reduced
price £3.00 P&P 65p (E3.94 Inc VAT & P)

S

21 -WAY SELECTOR
SWITCH with reset coil
The ingenious electro mechanical device can be
switched up to 21 positions and can be reset from
any position by energising rho reset coil
230/240n. A.0 operation Unit is mounted on,
strong chassis. Complete with cover. Price E5.50
P&P 75p (E6.75 inc. VAT & P1 N M S

VORTEX BLOWER AND
VACUUM UNIT
Dynamically balanced totally enclosed 9
rotor with max air delivery of 1.5 cubic
metres per min Max static pressure
600mm W G Suction or blow from 2
side -by -side 37mm 1.0 circular apertures
fitted to base of unit. Powerful continuously
rated 115v a c motor mounted on alloy base
with luting facilities. Dimensions Length
22cm a width 25cm x height 25cm
These units are ex -equipment but have had minimum use Fully tested.
prior to despatch. Price £12 t. Cl 50 P&P 1E14.58 Inc VAT & P)
Suitable transformer for 230 /240v a.c. £6 + El P&P (E7.56 inc VAT &
P).

LT TRANSFORMERS
0-10-151r at 3 amp lea new equip) £2.50 P&P 50p (E3.24 in VAT)
13.0 13v at I amp £2.50 P&P 50p 43.24 Inc VAT)
25-0-25v at 21/2 amp. £4.50 'BP 75p 1E5.67 inc. VAT & P)
0.4v/ 6v, 244,32v at 12 amp £15.00 P&P El 50 (El 7.82 Inc VAT & PI
0 6v, 1 2v at 20 amp E13.50 P&P El 50 (Inc VAT E16.201
0 12v at 20 amp or 0-24v at 10 amp E12.00 P&P El 501E14.58 inc
VAT &
0.6v 1 2v at 10 amp £8.25 P&P El 25 (inc VAT £10.26)
0-6v 12v 17v 18v 20v at 20 amp E18.50 P&P El 501E19.44 ins
VAT & P1
0 10v 11v 18v at 10 amp E10.00 PEP (.1.40 (Inc VAT E12.311
Other types in stock, phone for enquiries orsend sae for leaflet.

100 R.P.M. 115 lbs. ins.!!
115 lb ins 110 volt. 501-tz. 2 8 amp single phase
split capacitor motor Immense power Continuously
rated Totally enclosed Fan cooled In -line gearbox
Length 250mm Dia 135mm Spindle Dia 15 5mm
Length 115mm, ea -equipment tested £12.00 Post
El 50 (E14.58 inc. VAT & PI. Suitable transformer
230,240 volt E8.00 Post 75p (E9.45 Inc VAT & P)
RAT

GEARED MOTORS
28 r.p.m., 20Ib. inch 11 5v c Reversible motor
71 r.p.m. 10 lb. inch 11 5v ac.Reversible motor.
Both types similar to above drawing Price either type £4.75 + 75p
P&P 1E5.94 Inc VAT + P&P)
Supplied with transformer for 240v a c operation E7.25 + P&P El
1E8.91 inc VAT + P&P)
N M

FRACMO MOTOR
56rpm 501bs inch 240vAC reversible 0 7 amp F-
sharplength 35mm, die, 16rmn. weight 6 kilos

SN M
600 grams Price E15.00 P&P El 50 (C17.82).

'

CENTRIFUGAL PLOWER
Smith type FFE 1606 I:722 220/240v A.C.
Aperture 10x41/2crn overall size 16a14cm Price
E3.75 P&P 75p (inc. VAT £4.86). Other types
available S.A.E. for details.
N M S

CROUZET 230V A.G.
2 R P M synchronous brand new £2.90. P&P 30p (E3.46 inc VAT)
N M.S

MINIATURE  p
UNISELECTOR
12v II way 4 bank 13 non -bridging. 1 homing/
£2.50 P&P 35p (E3.08 inc. VAT &

MICRO SWITCHES
Sub min lever m /switch type MML46 10 for E2.50.
Type 3 115M 906T 10 for E2.50 post paid 42.70 inc VAT
&Pt
BF lever operated 20a c/o mf Unimax USA 10 for £4.00
plus 50p PEP (rnin order 101 44.85 Inc VAT & P)
D.P. C/O lever rn /switch, mfg by Cherry Co USA. Precious metal low
resistance contacts 10 for E2.50. P&P 30p Total inc VAT £3.02 (min
10) N M S

ROTARY VACUUM AIR COMPRESSOR
& PUMP
Carbon vane oil free vacuum pumpand compres.
sor Approx 20 inch vacuum 10 PSI at 79 CFM.
Powered by 110V a c 1 8 amp Parvalux motor
fitted with additional shaft at rear suitable light
loads Inc caoacitor E14.00 P&P El 501E16.74
inc. VAT + P&P)
Suitable transformer for 230/ 240V a c operation
E5.00 P&P E1.00 (E8.46 inc VAT + P&111.
N M S

STROBE! STROBE! STROBE!
HY-LIGHT

4,-
STROBE KIT Mk. IV

Latest type Xenon white light tub"Metm'ngand triggering
circuit 230, 240 volt A C operation.Vpeedadrstable 1-20 f ps *
Designed for large rooms halls.etc.

4 A P1 Specially designed and reflector Hy -tight £8.60 Post **
..h. 1:1 00 (£10.58 inc VAT & P1

A/IOLET RACK LIGHT

*.;;It**************..******
4KA.,

w(E00,

£2.80.
pl'og-vs 3P201(FEo; in bran hi -pin fittings5.(2MinPi 12tin7.5P 4.*

Bin.
+ P ) gin. 6 (mot £2.25.8 :

TUBES
411 lf,ritts.1, ,A1E8.70 (callers only).2ft. 20 watt E O. o

*
(E2

15p (E2.81 Inc VAT + 'Pon). V 4 wed E2.25. Post 35p *
45 CompleitnenbrlaTsl+unPrt) Either6 )or 11,20

available
230n A.C.op

.A, .E3.50. Post 45p1E4 27 inc.VAT.+9P A

.i.
400w UV

1pal,,uspPl&P45p fE4.27 inc. VAT & Pladabi° for 120D.C. It

4, inc. VAT + P ).
and

b'U"11"l'amc7oPniley11£1315.0F;oPstor1CL j(E137 41 ;
inc VAT + P.)ii1********************

SQUAD LIGHT
A new conception in light
control. Four channels each
capable of handling 750 watts
of spotlights or dozens of small mains lamps Seven programs all speei
controlled plus flash modulation. effectively giving 14 different displays.
Makes sound -to -light obsolete. Completely electrically and mechanically
noise free
S A E (Foolscap) for further details

WIDE RANGE OF DISCO
LIGHTING EQUIPMENT
S A E (Foolscap) for details

Price only E110 00

RESET COUNTER
230 volts AC 3 digits mfg Veeder Root type
LL, 144L £1.75 P&P 25p (52.18 inc VAT & PI
7 fig 24v d c non set 51.50 P&P 25p (E1.89 inc
VAT & P)

CITENCO
FHP motor type C 7333, 15 220:240V AC 19
rpm reversible motor. torque 14 5 kg. Gear ratio
144 1 Brand new reel capacitor, our price
£14.25 t- El 25 P&P 415.74 inc. VAT & P)
N M S

REVERSIBLE MOTOR 230V
General Electric 230v A C 1.600 r p 0.25

Complete
amp with

anti -vibration mounting bracket and capacitor 0 / A size 110mrn
90mm Spindle 5/16 dal 20mm long Ex -equipment tested £3.00.
Post 50p 1E3.71 inc VA1 & P1.

RODENE UNISET
TYPE 71 TIMER
0-60 sec 230V ac.operation Incorporating a lapsed time indicator and
repeat facilities A precision motorised timer ideal for process timing.
photography. welding. mixing. etc Price £6 P &P 60p

METERS (New) - 90mm
DIAMETER
A.C. Amp.. Type 62T2 0-1A., 0-5A., 0-20A A.C. Volt.
0.1 5V . 0-300V D.C. Amp., Type 65C5 0-2A 0-10A
0-204 0-100A D.C. Volt 0-15V 0-30V All types
E3.50 ea + P&P 50p (E4.32 incl VAT) except 0-100A
D.C..price £5.004. 50p P&P (E5.94 incl VAT)

'VENNER TYPE' ERD TIME
SWITCH
200 250V AC 30 amp 2 on. 2 oft every 24 firs at any
man.11y pre-set time 36 -hour spring reserve and day
omitting device Built to highest Electricity Board
specification Price E7.75 P&P 75p (E9.18). R & T

NEW HEAVY DUTY
SOLENOID
Mfg by Magnetic Devices 240v A C
Operation approx 10Ib pull at 1 25 Price
£4.00 PAP 60p (£4.96 Inc VAT)
N MS.

XENON FLASH
GUN TUBES
Range of Xenon tubes available from
stock S A E for full details

240 A.C. SOLENOID OPERATED,
FLUID VALVE
Rated I psi will handle up Ili p s Forged brass
body. stainless steel core and spring 1/2 in b s p inlet.
outlet. Precision made. British mfg.
PRICE E3.50 Post 50p 1E4.32 inc VAT & Ft)

PAR VALUX 230/ 250V s.c.
MOTOR
Type SD18 240v AC reversible 30 rpm 50Ibs inch
Pnce 515.00 P&P El 50 (517.82 nit. VAT) N M S

INSULATION TESTERS
(NEW)
Tesi to I t E spec Rugged metal construction
suitable for bench or field work. constant speed
clutch Size L 8 in . W 4 in H 6 in weight 6 lb
500 VOLTS 500 rnegohms

£48.00 Post 80p (E57.78 inc. VAT & P)
1000 VOLTS 1000 megohms

£55.00 Post 80p 1E60.26 inc VAT & Pi SAE for

ALL MAIL ORDERS, ALSO -CALLERS AT:

57 BRIDGMAN ROAD. CHISWICK,
LONDON, W4 5BB. Phone: 01-995 1560

Closed Saturdays.

RELAYS Wide range of AC and DC relays availa Lib
from stock Phone or write in your en
woes

230/240V A.C. Remove. Aryow. 2 c o 15 amp 51.50 (E1.84 inc VAT
& P)
T EC open type 3c o 10amp£1.10 lE1.40 inc VAT & P) Ornoron or
Keyswotch 1 cr o. 7 anipt1..00 41.30 inc' VAT & PI

D.C. Relays: Open txpe.9r I2V 3 cr o 7 amp £1.001E1.30 Inc VAT &
P1 Sealed 12V 1 c(6.7tairlip octal base. E1.00 1E1.30 inc VAT & P)
Sealed 12V 2 c/ o base. E1.251(1.56 inc VAT & P) Sealed
12V 3 c/o 7 amp 4 111.151.35 1E1.67 inc VAT & P1 24V Sealed 3

c o 7 amp 11.pin 54, 814.67 Inc VAT & PI (amps = contact rating)
P&P on any Relay 20114.f' .`
Other types available - phone for details
NMS.

- -
Diamond H heavy duty AC relay 230: 240v a c two r o 25
amps resat 250V ac.E2.50 P&P 50p (53,24 inc. VAT + P&P)contactsSpecial
base 50p.

VAT AT CURRENT RATE

MUST BE ADDED
TO ALL ORDERS

FOR THE TOTAL VALUE OF GOODS INCLUDING

-POSTAGE UNLESS OTHERWISE STATED
MN S -New Manufacturers Surplus

ACCOUNT C STOMERS IN. ORDER £10.00 R & T - Reconditioned and Tested

- - - - -SANGAMO WESTON TIME SWITCH
Type 5251 200:250 V ac 2 on 2 off every 24 hours 20 amps
override switch diameter 4 x 3 price £6.00 P&P 50p 47.02
Also available with Solar dial R & T

with

A.C. MAINS TIMER UNIT
Based on an electric clock. with 25 amp. single.
pole switch, which can be preset for any period up
to 12 hrs ahead to switch on for any length of
lime, from 10 mons to 6 hrs then switch off. An
additional 60 mm audible timer is also incorpo-
rated Ideal for Tape Recorders Lights. Electric
Blankets etc Attractive satin copper finish. Size
135 mm a 130 mm x 60 mm. Price E2.25. Post
40p (Total inc VAT & Post E2.87). N M S

POWER
RHEOSTATS

- . -
New ceramic construction vitreous enarnei
mbedded winding heavy duty brush assembly,

continuoisly221ed
25 WATT 10. 25. 100. 150. 250. 500, lk. 1 5k ohm £2.40 Post
20p )E2.81 inc. VAT & P). 50 WATT 100, 250 ohm E2.90 Post 25p
1E3.40 Inc VAT & P). 100 WATT 1 / 5 / 10 / 25 r 50 / 100 / 250
/ 500 / 14 / 1.5k / 2.5k / 54 ohm £5.80 Post 35p (£8.75 inc VAT
& P)
Black Silver Skirted Knob calibrated in Nos 1-9, 11/2 in dia brass

. bush. Ideal for above Rhs.ts. 24p ed

600 WATT DIMMER SWITCH
Tasily ated Fully guaranteed by makers Will control up to .

Complete with simple instructions £3.95 Post 25p 1E4.53 r. '

600w of lighting except fluorescent at mains voitage

, VAT & P) 1000 watt model E5.80 Post 25p 1£6.32 inc

gpaum.=8,

VAT & P) 2000 watt model £9.75 Post 40p (E10.96 ,pc ;
VAT & PI

YET ANOTHER OUTSTANDING OFFER
New IMFD 600V Dubilier wire ended capacitors 10 for E1.50 P&P 50p
(E2.11) Inc VAT .F P&P) (Min 10)

SERVICE TRADING CO.
SHOWROOMS NOW OPEN

AMPLE PARKING

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ.

Tel.: 01-437 0576



The latest kit
innovation
from

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM
 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 diticharge, 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 moldnting 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 RVII
will require a tachometer pulse slave unit. Price E3.35 inc. VAT. post F/ packing.

Electronics
82 Bath Street, Walsall, WS13DE. Phone: (9) 614791
Electronics Design Associates, Dept. ET 12

1
Name

Address

Phone your order with Access or Barclaycard

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

54 KIT £14.95

Send SAE it brochure only required

I enclose cheque PO's for

£
Cheque No.

Jil
ii

100 Nom No EN
Access or Barclaycard No.

TACHS PULSE SLAVE UNIT £3.35

443 Allillbrook Road
301 OHX Tel:(0701)

Southamptork
772501 .

All prices quoted include VAT. Add 25p UK /BFPO Postage. Most orders
despatched on day of receipt. SAE with enquiries please. MINIMUM ORDER
VALUE £1. Official orders accepted from schools, etc. (Minimum invoice charge
£5). Export/Wholesale enquiries welcome. Wholesale list now available for
bona -fide traders. Surplus components always wanted.

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 compare
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.

THE NEW 1978-9
GREENWELD
CATALOGUE

FEATURES INCLUDE:
50p Discount Vouchers* Quantity prices for bulk buyers

* Bargain List Supplement
* Reply Paid Envelope
* Priority Order Form
* VAT inclusive prices
Price 30p+ 15p Post.

HEAT SINK OFFER
Copper 105 sink 17min dia x 20rnm. 10 for '
40p. 100 for £3 1 000 for E25.

74 SERIES PACK
Selection of boards containing many dif -
ferent 74 series ICs. 20 for El; 50 for
£2.20; 100 for £4.

TMS4030 RAM
4096 bit dynamic RAM with 300ns access

K001 50V ceramic plate capacitors. 5%. 10 time; 470ns cycle time; single low capacit-
of each value 22pF to 1000pF. Total 210,
£3.35

ance high level clock i / p; Fully TTL compat-
ible: Low power dissipation. Supplied with

K002 Extended range, 22pF to 0.1p F. 330
values £4.90

data £2.75.

K003 Polyester capacitors, 10 each of these MISCELLANEOUS ICs
values- 0.01, 0.015. 0.022, 0.033. 0.047, Supplied with data 'I requested. MC3302
0 068. 0.1. 0.15. 0.22. 0.33, 0.47p F. quad comp. 120p; 710 dill comp. (T099)
110 altogether for £4.75 40p; ZN 1034E precision timer £2.25;
K004 Mylar capacitors. min 100V type. 10 LM 711 Dual diff comp 65p; LM 1303 dual
each all values from 1000pF to 10,000pF. stereo pre -amp 75p; MC1469R voltage reg
Total 130 for £3.75 £1.50; UPC1025H audio 1E3.50; 575C2
K009. Extended mylar pack. Contains all audio E2.88; TDA2640 audio E2.92;
values from 1000pF to 0.470F. Total 290
capacitors to £11.25

TBA810S audio 70p; SN75110 dual line
driver 70p; MC8500 CRCC gen POA.

K005 Polystyrene capacitors, 10 each value
from 10pF to 10,000pF, E12 Series 5% EXPERIMENTERS
1 60V. Total 370 for £12.30 CALCULATOR
K006 Tantalum bead capacitors. 10 each of . Based on the C500 chip, this pack of parts
the following 0.1, 0.15. 0.22, 0.33, 0.47. enables the more experienced constructor to
0 68. 1, 2.2, 3.3. 4.7, 6.8, all 35V; make an 8 digit 4 function calculator. The
10/25, 15/16 22/16 33/10 47/6 comprehensive data supplied includes full -
100 /3. Total 170 tants for E14.20 size layout of PCB required, types of suitable
K007 Electrolytic capacitors 25V working,
small physical size. 10 each of these popular

display and keyboard that can be used etc
Components included in the pack are C500

values. 1. 2.2. 4.7. 10, 22. 47. 100o F.
Total 70 for £3.50

calculator chip, driver IC, all components for
inverter /clock circuits, Rs Cs etc. All for only

K008 Extended range, as above, also E3.50.
including 220, 470 and 1000p F. Total 100
for £5.90 RELAYS
K021 Miniature carbon film 5% resistors. W847 Low profile PC mntg 10 x 33 x 20mrn
CR25 or similar. 10 of each value from lOR 6V coil, SPCO 3A contacts 93p.
to 1 M. E I 2 series. Total 610 resistors
£5.00

W832 Sub. min type. 10 x 19 x lOmm 12V
coil DPCO 2A contacts £1.15.

K022 Extended range. total 850 resistors W701 6V SPCO 1A contacts 20 x 30 y.
from 1R to 1 OM £8.30 25mm. Only 56p.
K041 Zener diodes. 400mW 5% BZY88. W817 11 pin plug in relay: rated 24V AC
etc. 10 of each value from 27V to 36V, E24 but works well on 6V DC. Contacts 3 pole
series. Total 280 for £15.30 c/o rated 10A. 95p.
K042 As above but 5 of each value £8.70 W819 12V 1250R DPCO 1A contacts. Size

STEREO AMPLIFIER
29 x 22 a 18mm min. plug-in type 72p.
W839 50V ac (24V DC) coil. 11 pin plug-in

CHASSIS £5.50 type. 3 pole c/o 10A contacts. Only S5p.
i.omplete and ready built Controls Bass. W846 Open construction mains relay. 3 sets
treble, volume/on-off, balance. 8 transistor 10A c/o contacts. £1.20.
circuit gives 2 watts per channel output. Just Send SAE for our relay list - 84 types listed
needs transformer and speakers for low cost and illustrated.
stereo amp. Suitable metal cabinet (W374)
£2.00 - or buy the amp. case and trans- LOW COST PLASTIC BOXES
former for E1000 and get DIN speaker Made in high impact ABS. The lids are
sockets and knobs free!! retained by 4 screws into brass inserts. In-

terior of box has PCB guide slots (except
AMPLIFIER KIT £1.75 V219).

Mono gen. purpose amp with tone and V210 80x62x4Omm black Sep
vol /on -off controls. Utilizes sim. circuitry to V213 100x75x4Omm black 72p
above amp Output 2W into 8 ohms. Input V216 120x100x45mm black 86p
marched for crystal cartridge. 4 transistor V219 120x100x45mm white 86p
circuit. Sample to build on PCB provided. a ..

Can be either battery or mains operated. (For SPECIAL SUMMER OFFERS
mains powered version add £2.20 for Audio ICs
suitable transformer). Blue vinyl covered 76003N £1.40 76013N £1.00

aluminium case to suit (W372) E1.30. 76023N E1.00 76033N £1.40

801828 OFFER
-- LM380 80p TBA81OS 90p

Special Offer for quantity users. 1k .035 + Linear ICIte.
VAT; 5k .032 + VAT. Price negotiable on 741(8DIL) 18p BD131 24p

10k + approx. 80k available 555 25p BD132 28p
1N4148 2p 2N3819 18p

PC ETCHING KIT MK III
Now contains 200 sq. ins. copper clad DIODE SCOOP!!!
board, 1lb. Ferric Chloride, DALO etch -resist We have been fortunate to obtain a large
pen, abrasive cleaner, two miniature drill quantity of untested, mostly unmarked glass
bits. etching dish and instructions £4.25.

EDGE CONNECTORS

silicon diodes. Testing a sample batch
revealed about 70% useable devices -
signal diodes, high voltage rets and zeners

Special purchase of these 0.1 pitch may all be included. These are being offered
double -sided gold-plated connectors en- at the incredibly low price of £1.25/1,000
ables us to offer them at less than one-third - or a bag of 2,500 for E2.25. Bag 'of
of their original list price! 10.000 £8. Box of 25,000 E17.50. Box of
18 way 41p; 21 way 47p; 32 way 72p; 40
way 90p.

100,000 E60.
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STEVENSON
Electronic Components

SWITCHES '-'' (-vs.
Subminiature toggle. Rated at 3A 250V.
SPDT 65p SPDT centre off 70p
DPDT 75p DPDT centre off 90p

Standard Toggle.

SPST 34p DPDT 48p

Wavechange switches.
1P12W, 2P6W, 3P4W or 4P3W
all 37p each.

Miniature switches (non -locking)
Push to make 15p Push to break 20p

POTENTIOMETERS
5K 2M2 single 26p ea. 10011-2M2 horizontal
5K -2M2 stereo (dual) 75p ea. or vertical preset 6p ea.
5K -2M2 DP switched 60p ea.

KNOBS
Ideal for use on mixers, etc. Push on type
with coloured cap in red, black, green, blue,
yellow and grey.
Position line marked 14p each.

MICROPROCESSORS
6800 670p 6820 350p
8080A 525p 6850 360p
6810 300p AY5-1013 380p

REGULATORS
78L05

1178L12
78L15
7805
7812
7815

30p
30p
30p
60p
60P
60p

79L05
79L12
79L15
7905
7912
7915

70p
70p
70p
80p
80p
80p

21 L02
2112
2114

110p
175p
700P

LM309K 110p
LM317 220p
LM323K 530p
LM723 35p

THYRISTORS AND TRIACS
Plastic cased Thyristors. Texas.

4A 8A 12A

100V 36p
200V 42p

45p 62p
53p 68p

400V 51p 66p 86p

Plastic cased Triacs. Texas.

All rated at 400V
4A 70p
8A 80p

12A 90p 20A 185p
16A 95p 25A 215p

We now have an express telephone order service. We
guarantee that all orders received before 5pm. are ship-
ped first class on that day. Contact our Sales Office

now! Telephone: 01-464 2951/5770.0 Quantity discounts on any mix TTL,
CMOS, 74LS and Linear circuits:

Official orders welcome.

25+ 10%. 100+ 15%. Prices VAT inc.
Please add 30p for carriage. All
prices valid to 30th April 1979.

BARCLAYCARD AND
ACCESS WELCOME.

11\4-
L1. Lk.014

BARCLAYCARD +

TRANSISTORS

AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC109
BC147
BC148
BC 149
BC158
BC177
BC178
BC179
BC182
BC182L
BC184
BC184L
BC212
BC212L
BC214
BC214
BC477
BC478
BC479
BC548
BCY70

17p
16p
18p
38p
38p

8p
8p
8p
7p
7p
8p
9p

14p
14p
14p
10p
10p
10p
10p
10p
10p
10p
10p
19p
19p
19p
10p
14p

BCY71
BCY72
BD131
BD132
BD135
BD139
BD140
BF 244B
BF Y50
BFY51
BF Y52
MJ2955
MPSA06
MESA 56
TIP 29C
TIP30C
TIP31C
TIP32C
ZTX107
ZTX 108

1N914
1N4001

11N4002
1 N4004
1N4006

14p
14p
35p
35p
38p
35p
35p
36p
15p
15p
15p
98p
20p
20p
60p
70p
65p
80p
14p
14p

ZTX109
ZTX300
2N697
3N1302
2N2905
2N2907
2N3053
2N3055
2N3442
2N3702
2N3704
2N3705
2N3706
2N3707
2N3708
2N3819
2N3904
2N3905
2N3906
2N4058
2N5457
2N5458
2N5459
2N5777

DIODES
4p 1N414$
4p 1N5401
4p 1N5402
5p 1N5404
6p 1N5406

14p
16p
12p
38p
22p
22p
18p
50p

135p
8p
8p
9p
9p
9p
8p

22p
8p
8p
8p

12p
32p
30p
32p
50p

3p
13p
15p
16p
18p

BZY88 series 2V7 to 33V 8p each.

A SELECTION ONLY!
DETAILS IN CATALOGUE.

709 25p LM324 50p NE556 60p
741 22p LM339 50p NE565 120p
747 50p LM380 75p NE567 170p
748 30p LM382 120p SN76003 200p
CA3046 55p LM1830 150p SN76013 140P
CA3080 70p L M3900 50p SN 76023 140p
CA3130 90p LM3909 60p SN76033 200p
CA3140 70p MC1496 60p TBA800 70p
LM301AN 28p MC1458 35p TDA1022 650p
LM318N 125p NE555 25p ZN414 75p

74LS

LSOO
LSO1
LSO2
LSO3
LSO4
LSO8
LS10
LS13
LS14
LS20
LS30
LS32
LS37
LS40
LS42
LS47
LS48
LS54
LS73
LS74
LS75
LS76
LS78
LS83
LS85
LS86
LS90
LS93

16p
16p
16p
16p
16p
16p
16p
30p
70p
16p
16p
24p
26p
22p
53p
70p
48p
16p
29p
29p
44p
35p
35p
60p
70p
33p
45p
4 5p

LS95
LS123
LS125
LS126
LS132
LS136
LS138
LS139
LS151
LS153
LS155
LS156
LS157
LS164
LS174
LS175
LS190
LS192
LS193
LS196
LS251
LS257
LS258
LS266
LS283
LS290
LS365
LS366
LS367
LS368
LS386
LS670

65p
56p
40p
40p
60p
36p
54p
50p
50p
50p
80p
80p
45p
90p
60p
60p
80p
70p
70p
80p
60p
55p
55p
40p
60p
55p
45p
4 5p
45p
45p
35p

180p

oPlo
LEDs 0.125in. 0.2in.

- Red Ti L209 isTI L220
Green TI L211 TI L221
Yellow TIL213 TI L223
Clips 3p 3p

DISPLAYS

DL704 0.3 in CC 130p
DL707 0.3 in CA 130p
FND500 0.5 in CC 100p

9p
13p
13p

RESISTORS

0.25W 2Z 1p
0.5W 1.5p

Carbon film resistors.
High stability, low noise 5%.

E12 series. 4.7ohms to 10M. Any mix

3%each 100+

0.9p
1.2p

1000+

0.8p
1p

Special development packs consisting of 10 of each
value from 4.7 ohms to 1 Megohm 1650 res.l
0.5W £7.50. 0.25W £5.70

RS HERE ARE JUST
A FEW OF THE

CAPACITORS STOCKED

TANTALUM BEAD each

0 1, 0.15, 0.22, 0.33, 0.47, 0.68,1 & 2.2u F @35V 9p
4.7, 6.8, 10uF @ 25V 13p
22 @ 16V, 47 @ 6V, 100 @ 3V 16p

MYLAR FILM
0.001, 0.01, 0.022, 0.033, 0.047 3p
0 068, 0 1 4p

RADIAL LEAD ELECTROLYTIC
63V 0.47 1.0 2.2 4.7 10 5p

22 33 47 7p
100 13p

220 20p
25V 10 22 33 47

100

470

470

220

0 1000
10V 220

1000
2200

5p
8p

10p
15p
23p

5p
9p

13p
23p

TTL

7400 12p
7401 12p
7402 12p
7404 12p
7408 14p
7410 12p
7413 25p
7414 48p
7420 12p
7427 24p
7430 12p
7442 43p
7447 55p
7448 58p
7454 14p
7473 25p
7474 25p
7475 32p
7476 28p
7485 70p
7489 145p
7490 32p
7492 35p

7493 34p
7494 52p
7495 52p
7496 50p
74121 25p
74122 33p
74123 40p
74125 35p
74126 35p
74132 50p
74141 56p
74148 90p
74150 70p.
74151 50p
74156 52p
74157 52p
74164 70p
74165 70p
74170 125p
74174 68p
74177 58p
74190 72p
74191 72p
74192 64p
74193 64p
74196 55p
74197 55p

4001 15p
4002 15p
4007 15p
4011 15p
4013 35p
4015 60p
4016 35p
4017 55p
4018 65p
4023 15p
4024 45p
4026 95p
4027 35p
4028 52p

FULL DETAILS
IN CATALOGUE

4029 60p
4040 68p
4042 54p
4046 100p
4049 28p
4050 28p
4066 40p
4068 20p
4069 16p
4071 16p
4075 16P
4093 48p
4510 70p
4511 70p
4518 70p
4520 65p

SITS

Low profile by Texas
8 pin 10p 24 pin 24p
14 pin 12p 28 pin 28p
16 pin 13p 40 pin 40p

ilSoldercon pins: 100: 50P
1000: 370p

AT LAST! OUR
NEW 40 PAGE
CATALOGUE
OF COMPON-
ENTS IS
AVAILABLE.
SEND S.A.E.

Comp° nic
fiectro

neOts
Mail orders to: STEVENSON (Dept ET)
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BAD NEWS FOR KNOB TVVIDDLERS
A 300W Lightdirnrner with NO knob. Dimming
and on/off functions are controlled by touch.
Features include
* No mains rewiring
* Switches on to preset

brightness
* Can he switched and

dimmed from many
locations using TDE / K
kit making 2 -way
switching easy

**PRICE £8.99 TDE/ K
£1.00

TRIAC BARGAINS

400V Plastic Case
3A 58p
6.5A with trigger 80p
8A . 74p
12A 84p
16A 105p
20A . 16Sp
25A . 190p
SCR (C106D) 5A/ 400V 50p
Diac 21p

11111191077711111.._.--
0.2" L.E.o.S.

Red 12p £1/10
Green 21p. Yellow 25p
DL727 .5 display £1.50
LCD .5 4 digit £8.00
LOP .5 dia
NE555 . (4 for E1.00)
741 . (5 for £1.00)
LM3911 temperature IC £1.00
AY -5-1224 £3.25
AY -5-1230 £4.85
ZN1034E £1.80
ICL7106 DVM IC £9.25
1 N4001 . Bp'
IN4148 4p'
BC182L 10p'
2N3819 20p

LIGHTING CONTROL KITS (300W)
TSD300K TOUCHSWITCH & DIMMER corn-

bined One touch -plate for on/off. Small
knob controls brightness. E5.50

/ TS300K TOUCHSWITCH. Two touchplates.
ON/OFF £4.00

TSA300K AUTOMATIC One touchplate.
Preset time delay off. £4.00

10300K LIGHTDIMMER. E2.80

DIGITAL VOLTMETER
THERMOMETER KIT

Based on the 7106 single IC 31/2 digit DVM the
kit contains a PCB, res-
istors. capacitors, pre-
sets, IC and 0 5- liquid
crystal display Com-
ponents are also in-
cluded to enable the
basic DVM kit to be

--,- modified to a Digital

1
li fel Thermometer using a

).....::: single transistor as the
sensor.

ONLY E21.99

MINI MAINS
TRANSFORMERS

Standard 240V mains primary
100mA secondary

6-0-6V 85p
9-0-9V 90p
12 -0-12V 95p

24 HR. CLOCK/APPLIANCE TIMER KIT
Switches any appliance of up

'

to 1KW on and off at preset times once a day KIT
contains AY -5-1230 Clock /Appliance Timer IC.
0 5 LED display, mains supply. display drivers
switches. LEDs. mac, complete with PCBs and full
instructions . ... . . £13.75
White box (56x131x71mm)-drilled E2.50

undrilles . . E2.50

PLEASE ADD 8% V A.T 1*12 1/2
QUANTITY DISCOUNTS ON REQUEST. ADD 25p

Q_RDER ONLY

%) TO ABOVE PRICES - - -
POSTAGE & PACKING. MAIL

TO:
Road, London W7 2LXT. K. ELECTRONICS, 105 Studley Stange

rw. For a merry musical
Christmas an electronic

musical door chime which
can play 24 different tunes!

11

Plays
Greensleeyes
God Save the Queen
Rule Britannia'
Land of Hope and Glory
Oh Come All Ye Faithful
Oranges and Lemons
Westminster Chimes'
Sailor's HOrnprpe
Beethoven's "Fate Knor.kinq
The Marseillaise
Mozart
Wedding March
Cook House Door
The Stars b Strmes'
Beethoven s Ode to Joy
VVilliarn Tell Overture
Soldiers Chinos
Twinkle Twinkle Loire St.,
Great Gateni Kiev
Maryland
Deutschland ober Arles
Bach
Colonel Bogie
T he LOrallte

'These tones play longer it the
push button ,s kept pressed

.e CHROMA CHIME is exclusrvely designed by

CH11011111TROMIC:

p ^A NIONrCS Rarer Way Harrow Esse. U it

£15-95
please serw 0 Chromi Choi% Kits at t 16.44Fteacn
rincluding VAT end now and pack rig

PLEASE USE BLOCK CAPITALS

Name

Address

enclose cheoue PO yak. C
or debit rnr, ACCESS BARCLAYCARD account No

11111111111111111
Signature

ETI
Pleaseallow 7 21daysfor delivery

xxx

TAMTRONIK LTD. (DEPT ETI)
217 Toll End Road, Tipton
West Midlands DV4 OHW. Tel.

Mag. PROJECT
issue

021-557 9144

PCB
Compomm

Peek
sirdwar
Peek

Graphic Equaliser 601 1 60 14 23 4 30
Graphic Equaliser PSU 602 55 1 29

TOP R F Attenuator 603 26 194
Watchdog 604 85 4 69 7 68

Watchdog PSU 605 65 1 49 3 95

PROJECTS Sweep Oscillator 606 2 60 21 07 8 16

Stereo Simulator 607 60 2 30 53

Freezer Alarm 608 56 92 3 85

NO General Purpose Pre -Amp 609 65 313
G S R Monitor 612 70 4 70 7 10

Burglar Alarm 613 60 2 15 615
Headlight Reminder 614 55 1 65

Bench Amphber 615 70 3 40 2 95

Audio Visual Metronome 616 1 31 1 62

Compander 617 190 10 10 8 30
50 watt High Power Amp 618 1 30 6 46
100 wan High Power Amp 619 1 30 9 16
High Power Amp PSU 620 1 10 5 66 799
'LEO Dice 624 50 2 92 66

Marker Generator 626 BO 3 68 1 49

Skeet 627 1 60 11 12 97

Flash Trigger 628 65 3 48 84

Disco Lighishow 629 3 05 12 79 5 85

Pink Norse Generator 630 60 1 00

Nov 76 541 Train Controller 1001 75 5 27 5 84
Jan 77 444 5 -watt Stereo 7002 2 00 14 03 6 84
Feb 77 448 Stereo Disco Miner T003

1 60 13 74 87
Dec 77 Clock B T004 2 10 11 31
-1.1r 78 House Alarm A 7005 2 00 10 93} 3 05
Jan 78 House Alarm B
Feb 78 Metal Locator Mk II

1006
TO07

85
92

3 04
591 8 76

Mar 78 Frequency Shifter PSU 7008 65 4 14
Mar 78 Frequency Shifter 7009 1 50 16 99
Mar 78 LCD Meter TO10 t00 24 62
Mar 78 Light Dimmer T011 55 3 40 392
Apr 78 Gas Monitor TO12 80 10 11 1 10
May 78 Star Trek Radio TOI 3 84 619 83
Jun 78 Stars & Dots 1014 1 83 5 33 11 49
Jun 78 Spectrum Analyser To15 8 32 35 76 16 02
June 78 Wean Oscrtlator 1016 89 6 36 4 80
Jul 78' UFO Detector T017 1 45 10.18 80
Jul 78 Torch Finder 1018 45 1 27
Jul 78 TeMperature Meter 1019 1 00 24 41
Aug 78 Enwel TWO 90 2 87 1113
Sep 78 Cross Hatch Generator T021 1 40 5 93 3 66
Sep 78 Stac Timer 1027 2 30 14 27 11 04
Sep 78 Wheel of Fortune 1023 1 35 434 43
Oct 78 Complex Sound Generator 1024 2 95 10 15 8 78
Oct 78 R F Power Meter T025 1 10 2 24 7 12
Oct 78 Power Bulge T026 60 71 78
Oct 78 Telephone Bell Extension T027 95 3 48 3 02
Oct 78 Proximity Switch 1028 1 95 7 91 3 25
Feb 78 Ultra Sons Receiver 7029 60 3 38 4 95
Feb 78 Ultra Sonic Transmitter 1030 45 82 3 20

Cow Total

ONE STOP SHOPPING - P.C.B.s
Components, Hardware. Cases, Part Kits, Full Kits. A complete service to the
ETI Constructor
All Prices incl. VAT. P&P 30p per order.

(*Screened) Except where copyright restoctionseust PCBs are evadable for all projects from Sept 1976
and include

1 35
5 53

498
2 24
1 65

395

395

20.13
1.84
3.15

16.75
6.09

36.11
5.67
6.97
3.78

16.45
8.90
2.20

10.00
2.93

560 A B C (sel 31 4.60 Bongos .85
710 2m Power Amp .90 Loudhailer .80
Double Dice 1.35 Continuity Tester 50

152 A. B TV Patter Gen (set 21 2.85 Spirit Level 85
Hean Rate Monitor 1.00 3 -channel Tone Control .70
Reaction Tester 1.45 Clock A 1.05
Metal Locator 549 .85 Experimenters Power Supply .90
Door Bell .65 555 Timer Board .60
Drill Controller .60 Hammer Throw (set 3) 4.80
630 .60 Porch Light .70
Digital Frequency Meter (set 41 2.90 RMS Meter .P5
Digital Thermometer 1.20 Rain Alarm 1.00

315 23.15
7.76

10.46 SYSTEM 88

14.65 M F PSU VOU A 2.70 VDU B 2.65
195 5.73

.90
CPU 2.35 631 2.60 TTY 2.00

90 6.87 Cuts & Ram 2.25 (PCBs are modified)
4 53
1 65

18.22
6.62

21.69 Discounts on any 3 PCBs 5% any 4 PCBs 10% Full

195 3.25 568 any 5 PCBs 121/2% any 6 PCBs 15% Set

1E12.00

3 95 15.81
3 45 26.32

18.21 "SON OF ETI"
13.41 THIS MONTH'S

9 50' 29.37 HOBBY BARGAINS
3 38' 18.97

4.79 ELECTRONICS 100 92W 1K carbon resistors 309
240 20.89

25.62
7.07 PCBs and Kits available from

195 13.36 TAMTRONIK. 1 plug-in mains PSU 3V -6V 9V/12V De
7.86 300MA suitable for calculators and TV

3 46 22.11 PCBs and Kits also available for Games Only E2.99
500'
2 40

95.10.
14.45

everyday electronics, send SAE for
12.43 details,

1.72
25.41

4.93 Fur a few kits it is not possible to supply ALL components To avoid disappointment w.
1 65
1 65

12.64
29.26

recommend you send SAE requesting kit details Please quote project and kit reference
number when details of a specific kit is required SAE automatically brings free catalogue

2 24 8.36
21.88 OVER 100 KITS NOW AVAILABLE

298 12.84
79 2.88 TRADE AND EDUCATIONAL ENOUIRIES WELCOME

2 15 9.60
13.11
8.93
4.47 Visit our shop at Mail Order or Telephone

32 MARKET PLACE. GREAT
BRIDGE, TIPTON, WEST MIDLANDS

Access
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EMI SPEAKER BARGAIN
Stereo pair 350 kit. System consists of 13"x
8" approx. woofer with rolled surround; 2'/x"
approx. Audax tweeter, crossover components
and circuit diagram. Frequency response 20 Hz
to 20 KHz. Power handling 15 warts Rys. 20
watts max 8 ohm impedance' ./

f 14.95 Per stereo pair
.13.40 p&p.

As above but complete with all woodwork in kit form, finished in
SE simulated teak veneer, with instructions. Per stereo pair

Size anima 20" x 11" x 9f/i" f28.00 15.00 p&p

EASY BUILD RECORD PLAYER KIT

smairiaiimmaiwriweiveireseartativon....
for the 0 -ICY man who requires a stereo unit at a budget price.
comprising ready assembled stereo amp module. Garrard auto/
manual deck with cueing device, pre-cut and finished cabinet work.
Output 4 watts per channel, phones socket and record/replay socket
including 2 SPHERICAL HIFI speakers £1 9.95 p&p 14 05

BARGAINS FOR PERSONAL SHOPPERS

PORTABLE
STEREO
RADIO
CASSETTE
RECORDER

UNREPEATABLE

MW. LW, SW and Stereo VHF
6 watts outpur Battery/Mains operation

160 16 VOLT MAINS TRANSFORMER. 21/2

BSR Record auto deck on plinth with
stereo cartridge ready wired.
LED 5 function men's digital watch
stainless steel finish
LCD 5 function men's digital watch
stainless steel finish

LCD 8 Function CHRONOGRAPH men's digital
watch, stainless steel finish.

POCKET CALCULATOR. With LED display, memory
and percentage key.

AM/FM DIGITAL CLOCK
RADIO Accurate 4 Digit
Electronic Clock with V1" LED

display. Buzzer and
snooze timer.

f11.95

saw
125 Wan Power Amp Module

Mains power supply for above unit.
MUSIC CENTRE CABINET with hinged smoke
acrylic top, finished in natural teak veneers.
size 301/4" x 14'/i" a 71/4" approx.

MULLARD Built power supply

DECCA DC 1000 Stereo Cassette P CB
complete with switch oscillator coils and
tape -heads.

OECCA 20w Stereo speaker kit comprising
2 8" °parr)* bass units iii 2 31/4" approx
tweeter inc crossovers
VIDEOMASTER' Super Score TV Game
with pistol mains operation
PORTABLE RADIO/CASSETTE RECORDER, AM/FM with clock.
LW, MW, SW, VHF mains/battery operation f41.95
7" TAPE TRANSPORT Mechanism -a selection

'of models from f8.95
SANYO Nic/cad. battery, with
mains charger equivalent in
size and replaces 4 SP11
type batts. Size 33/4"x 11/4"
x 2" ppm

f69.95
f2.50

111.95
f5.95
f6.95

f13.95

f2.95

f 7.50 tiP sop

wok
AM/FM STEREO
TUNER AMPLIFIER CHASSIS COMPL E TE
Ready built. Designed in a slim form for compact, modern installation
Rotary Controls Vol On/Off, Bass, Treble. Balance.
Push Buttons for Gram. Tape, VHF, MW, LW and 5 button rotary
selection switch.
Power Output 5 watts per channel Sine at 2% THO into 15 Ohm
7 watts speech and music.
Tape Sensitivity Playback 400mV/30K OHM for max output Record
200mV/50K output available from 25KHz. (150mV/1006) deviation
FM signal frequency Range (Audio) 50Hz to 1 7KHz within ± ld8
Radio FM sensitivity for 3dB below limiting better than 10 uV
AM sensitivity for 20dB S/N MW 350 uV/Metre LW ImV/Metre
Size approx length 16" x height 23A" x depth 41/4" r. cig P&P

6.240 Volts AC Complete with Circuit diagram. I f2 25

'WIWI
f13.95

f3.50

f5.95

f1.50
f2.95

f20.00
114.95

Mullard
AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE

PRICE 2
AT OVER

PER PACK

SEE OUR PRICES

1
PACK 1 2 x LP1173 10w RMS output power audio
amp modules. + 1 LP1182/2 Stereo pre amp for
cejamic and auxiliary input

IIIUS. pt+jpR f7% f 4.95

2 PACK 2. 2 x LP1173 10w. RMS output power audio
amp modules + 1 LP1184/2 Stereo pre amp for
magnetic, ceramic and auxiliary inputs.

OUR PRICE £7 45p+p f 1.00

3

ACCESSORIES
Suitable power supply pans including
mains transformer, rectifier, smoothing
and output capacitors. r

f 1 .00 p+p L

PACK 3 1 x191179/2 FM Tuning headwith AM gang, 1 x111165/1
AM/FM IF module, 2 x LP1173/10w. RMS output power audio
amp modules + 1 LP1182/2 Stereo pre amp for ceramic
and auxiliary input

OUR PRICE r9.95
p+p f 1.00 A.

TRADE ENQUIRIES INVITED

Recommended set of
rotary stereo controls

comprising BASS, TREBLE.
VOLUME and BALANCE.

P+P SOP 95p

THIS MONTHS
OFFER

added to our
bargain Pat:s

When
400

buy
a'nfii9eSs5;:i9Clor:rof

lor 95p

" youan c°

receiveme afRE.E9abMat ill sr
P

17

p140(11)ecoder
to match

fii2
ei ft 90

rer,

4411111111111.1111110MINCIF-50- W
DISCO

ATT
AMPn

v -
fr C1 (,) 44"/ 0 C1 0

20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak finished cabinet. Silver fascia with aluminium
rotary controls/pushbuttons, red mains indicator and stereo lack
socket. Functions switch for mic magnetic and crystal pickups.
tape tuner and auxiliary. Rear panel features two mains outlets
DIN speaker and input sockets plus fuse 20220 watts RMS
40x40 watts peak. For use with 8 to 15 ohm f29.90speakers

spE,OktOfEl% f2.50 p&p

FOR PERSONAL SHOPPERS ONLY
FREE. 4 dimensional stereo sound adaptor, when purchasing the
20a20 Viscount amplifier.

30x30 WATT AMPLIFIER IN KIT FORM
For the experienced constructor complete in every detail, same
facilities as Viscount IV, but with 3E430 output. 60a60 watts
peak. For use with 4.15 ohms speakers. f23.00 without cabinet.
£29.00 complete with cabinet. p&p 12.50 in each case.

f23.00+ 12.50 (NOTE Cabinet not f 29.00 ;21o°
without cabinet P&P available separately( complete with cabinet.

SPEC M-
(3f

FER

omplete 'Nfth 30x30- WATT AMPLIFIER IN KIT

2

Cabinet WITH SPEAKERS
Goodman compact 12" bass woofers with cropped size 14,000

Gauss magnet. 30 watt RMS handling n 31/4" approx.
tweeters and crossovers. f 49.00

+ p&p (4.00

BUILTAND READY TO PLAY 39.00
30x30 Viscount. Available fully built and tested + p&p 12.50

BARGAIN
PORTABLE
DISCO CONSOLE

with buih-in pro -amp

Here s the big -value portable disco console from RT-VC! It features a pair of

MEI MP 60 type autoneturn, single play professional series record decks. Plus

all the controls and features you need to give fabulous disco performances
Simple connects into your existing slave or internal amplifier.

164.00 P & P (6.50_ak

f29.95
P&P 12 50

Size approx

1315" x 51/4" x 63/4"

50 watts rms. 100 watts peak output. Big features include two disc
inputs. both for ceramic cartridges, tape input and microphone input.
Level mixing controls fitted with integral push-pull switches. Independent
bass and treble controls and master volume.
SPECIAL OFFER. The above 50 watt amp plus 4 Goodmans Type 8P. 8"
speakers. Package price (45.00 f4.00 P&P.

---- --70 & 100 WATT

lascia and rotary controls
Brushed aluminium ines.(........L___.

' - ' Al Ilk,

Size approx
MONO DISCO AM L.
14- x 4"x 101 'it ep,,

- I I I pi . ::
J.._

__

4.
Five vertical slide cootrols master volume. -- I---,- -1

tape level, mic level, deck level. PLUS INTER DECK FADER
for perfect graduated change from record deck No. 1 to
No 2, or vice versa. Pre fade level control 70 wall E57
(PR) lets YOU hear next disc before fading 140 watt peak
it in. VU meter monitors output level. p A p 14.00

Output 100 watts RMS 200 watts peak. 100 watt (65

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9.30am-5.30pm. Half day Thursday.

BSR MPH TYPE Single play .,..., ......
record player less cartridge L I O.V3

(2.55 p & p

Tenorel magnetic stereo. 14.95
CARTRIDGES to suit above

GARRARD DECK CC1041 Record changer tenth cue and stereo
ceramic cartridge. Sue 12" a 8Sh" approx. f 7.95

(2 00 P P

BARGAINS FOR PERSONAL SHOPPERS
GARRARD 86SB Deck (26.951 GARRARD SP25 MKIV Deck

GrUIRAR035SB Deck. 124.95
head

Shure

Plinth and cover for BSR decks f6.00

1:1
323 EDGWARE ROAD. LONDON W2
21 HIGH STREET, ACTON W3 6NG

ALL PRICES INCLUDE VAT AT 12'15%
All items subject to availability. Price cornet at
1.4.78 and subject to change Milian notice.

ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK

ELECTRONICS TODAY INTERNATIONAL - DECEMBER 1978 103



MINI -ADS & CLASSIFIED

MICROPROCESSORS

AND MEMORIES

STATIC RAMS
1K x 1 21L02 (250 nS)
256 x 4 2112 (450 nS)
1k -4 2114 (450 nS)

MPUs
Z80
6800
8080A

WIRE WRAP SOCKETS
16 pin
18 pin
24 pin
40 pin

£1.23
£2.07
£7.00

£15.00
£15.00
£10.00

45p
50p
60p

£1.12
(15p postage & packing)

IMPS
Box 131, Reading RG6 2DR

STRATHAND
SECURITY

ALARMED?
not you should be. We specialise in Alarm eauiriment suitable for

ome. attice or factory. All Dams brand new top quality lolly
uaranteed.

01 Magnet and reed switch. Flush titling. 4 wire. Requires hole
12mm diameter by 34mm deep 90p

02 Magnet and reed switch. Flush titling screw terminals. Requires
hole 15mm diameter by 144am deep E1.05

03 Magnet and reed switch. Surface fitting. 4 wire. Size 65mm by
13mm by 11mm 90p

04 Magnet and reed switch. Heavy duty. Size 103mm by 20mm by
111mm. Two hole fixing E3.00

05 Pressure pad - stair tread we by we £1.35
06 Pressure pad - large 291/2" x 15" £2.05
07 Window loll - self-adhesive - top quality. 70" roll by 1/4- wide

£3.17
DR Foil blocks - self-adhesive pains toil to cable)
10 keyswitches with mounting plate and cover E3.70
II Bell boxes heavy duty plastic coaled meal £8.05
12 Bell 6" heavy duty - very laud 12y D.C. E10.25
16 4 core cable 100mm - while £10.75
23 Control panel Is British Standard. Mains/battery. silent

entryrexit. Anti -false alarm circuitry £46.40
All prices include VAT and postage

PLUS
Radar (microwave) units. automatic 999 dialling units with tape
message. and many other items.

STRATHAND SECURITY
44 St. Andrew's Square

Glasgow, G1 r__
Tel, 041-552 6731 /2

Callers VVelcorne Cessi---

AIL=MI

PRINTED
CIRCUITS

HARDWARE
Comprehensive range Constructors' Hardware
and accessories.

gefeefed range 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).

Alfac range of etch resist transfers, and other
drawing materials for p.c. boards.

Send 15pfor catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

SPECIAL OFFERS
VDU 80 characters 13 lines. ASCII/ Baudot
TTL or loop inputs/outputs. video and UHF
outputs. Keyboard serializer. complete cased
unit new £250.

COMPONENTS
Digital
2513 UC (5v) 535p
2525 195p
2532 165p
AY3 1015 (5v)

495p

Others
741 (8 -pin) 1Sp
7805(T0220) 80p
78M 12 (T0220)

£58p
1N4002 04p
1N5404 11p

TTL (mainly Texas
more in list)

Dil reed relay
5v SPNO 40p

7400 I I p 10.0007MHz Hc6U
7404 13p 200p
7410 12p 10.000uf 16v 38p
7420 12p Mains TX 250v Pri.
7475 37p 9v 2a plus 17v .25a
7490 26p 500p
SAE for full list of VDU details. All otters subject
to availability. All new surplus. Min orders

£2.00. Post 20p

DIGITEX ELECTRONICS
238 Stamford Rd., Brierly Hill

West Midlands DY5 2QE

.24 c_
rea

For UK orders
add 60p for post

and packing
All prices

mclude VAT

BUTTON CELLS
Dia. Hgt. Price/Cell

225mAh 25.0 / 5 0.65
600mAh 34.5 10 0 1.15

0.45 Ah
05 Ah
1 2 Ah
1.8 Ah
25 Ah

17.5
HP7 or
22.5
HP11 or
32.5

VENTED CELLS
(for fast charge)

28.0
Size "AA

Size "C"
43.0

0.95
1.10
1.45
1.95
2.35

Tags available at extra 10p per cell for 0.5Ah, 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 a series at a 50mA or
200mA rate £9.95

Sizes approx. mm
Mail order
Only

84.*
PANCR

riS1
t? OP 10)

35StoorAeigh

Road,
Ciayhad,

1110 rd

01
Esse*

-00664'2.

Available for all ETI projects
from day one of ETI, 'phone

your order

SPECIAL OFFER -Single
sided Pax PCB mat, four off,
a x 61/2", 99p all up

35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD Tel:01-891 1923

DIGITAC
DIGITAL

REV. COUNTER
The Digitac is a voltage impulse
digital tachometer, which is suit-
able for all negative earth ignition
systems. It has a 2 digit 7 seg-
ment display housed in a black
case. Please specify no. of
cylinders and if 6 or 12 volt sys-
tem.

Ready built £19.78
Kit form £14.96

Prices are fully inclusive
(Quantity discounts)

ELECTRONEQUIP
36 Merton Avenue, Portchester

Hants P016 9NE 07018 73455

II1II
LIVING LOGIC!

STICKIES are printed self.adhestve labels that stick to
the top of ICs. They make dull, anonymous plastic
blocks into diagrams that come ALIVE! See at -a -glance
wheresehastsol

hassle out
oercusr.test probe or soldering iron -take

STICKIES are great for building and debugging proto-
types, faultfinding, experimenting. teaching - even
designing PCB layouts.
STICKIES come in packs for 7400- or 4000 -series ICs.
Each pack contains a sensible mix of more than 60
different IC types.
1 20 -label pack -80p. 480 -label pack -82.80, or 2-10
packs at £2.50 each. 1 1 -plus £2.20 each.
Prices include VAT and first-class postage. Official
orders welcome. Please state whether TTL or CMOS
required.

For your STICKIES by return of post
CONCEPT ELECTRONICS, S Byhem Road

Seyenoaks, Kent TN1 3 3 XA
Phone: 0293 514110

VI DEOOPIAPPI

`,0M1LWIt

Videograph II links to the aerial socket of
your tv and provides a full colour
oscilloscope display! A must for hi-fi, home
entertainment, discos, organs etc.
New - signal invert control, integral square wave
generator. Plus - full details for testing your audd,
system for transient distortion, crosstalk etc.
Complete 219.9g Luxury cabinet and
Kit only If controls. £995

INC POST, PACKING, VAT READY BUILT VIDEOGRAPH E59 95
WILLIAM Dower House, Eldlencay Road.

STUART E::,79c1;;;3133;Dw
SYSTEMS Ltd Telephone Brentwood 10277, 510,
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THIS SECTION IS A PRE -PAYMENT SERVICE ONLY
MINI -ADS: 31/4" x 21/8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.O. Box Numbers can
be accepted without full address.

Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF

NEW QUALITY STEREO AMP CHASSIS.
60W (RMS). Protected 30min, 0.03% TAD
12/30V Wkg 20 Trans, din socks controls;
select, V /C etc. Boxed data £9.95 (inc.) K.
Lawrence, 1 Regent Road, Ilkley, W. Yorks.

L.C.D. WATCHES. 22 function £13.00.
Solar 22 function £18.50. LCD portable
alarm clock £15.00. All post free 1 yr.
guarantee. Powditch, 5, De Vere Gardens,
Ilford, Essex. Mail order only. SAE for info.

LINSLEY-HOOD 75 Watt Power Amp
modules, built and tested, from £12.50.
Complete module kit £10.50 inclusive.
Lindsey -Hood 75 watt amplifiers constructed
and repaired, comprehensive range of spares
in stock. Details and list free. I. G. Bowman
(Dept. ETI), 59 Fowey Avenue, Torquay, S.
Devon.

MC6800P £8.90. MC6802P improved
6800 MPU with clock and RAM £13.60.
6810 £4.10. 6820 £4.95. Static RAM
boards 1 Kx8 £21.20 4Kx8 £62.60. VAT.
P&P included. Data sheets, 9p + SAE. JK
ELECTRONICS, 11-15 Salters Lane North,
Darlington, County Durham.

PRECISION
POLYCARBONATE

CAPACITORS
All high stability - extremely low leakage

440V AC RANGE (-± 10%) 63V DC RANGE (E) each
)1F L (mm) D 17Tia y F (Tol ± 1% 2% rl 5%
0.1 27 12.7 1.34 0 01-0.2 1 80 1 22 0.88
0.22 33 16 1.66 0.22-0.47 1 82 1 24 0 90
0.25 33 16 1.78 1.0 2.26 1.52 1.08
0.47 33 19 2.08 2.2 2.80 1 94 1.42
0.5 33 19 2.24 4.7 4.00 2.72 2.24
0.68 50.8 19 2.48 6.8 4 88 3 36 2.66
1.0 50.8 19 2.64 10.0 6.94 4.68 3 56
2.0 50.8 25.4 3.74 22.0 13 32 9 98 6.80

(Additional values and closer tolerances avail. upon
request.)

TRANSISTORS, DIODES, I.C.s, Bridge Rectifiers.
Capacitors. Plugs + Sockets. Vero. Fuses, etc. - a

'complete range is carried, please send for our free
detailed price list which will be sent by return of mail

RESISTORS High stability. low noise. carbon film
+ -5% tol 1/2W @ 40 C 1/3W @ 70 C E12
series only - from 2.2 ohm to 4.7M. All 2p' each.
15p'/ 10 of any one value: 951i/ 100 of any one
value: E4.35'/ 500 (may be mixed in 100s). £8'/
1000 (may be mixed in 100s).
SPECIAL DEVELOPMENT PACK: 10 of each
value 2 2 ohm to 2 2M (730 resistors) E6.50'
each
1W c/f 5% 2.2 ohm to 10M - 5p' each; 2W c/f
5% 10 ohm to 10M - Bp' each.

PRESETS: 01 W submin. skeleton presets - vertical o
horizontal 100 ohm to 1M. 7p' each, E3'/50. E5*/
100. E22.50' / 500. £40'/1.000. Values may be
mixed

ZENER DIODES: 10+ 50+ 100; (Values
400mW + -5% 3V -33V lOp 91/2p 9p 8p may be
1W 3V3 -200V 18p 171/2p 161/2 15p mixed)

TANTALUM BEAD CAPACITORS: p F /
0 1 0.22 0 33 0.47 0 68 le F all at 35V La 10p'.
1.5/35. 2.2/25, + 11p' 2 2/35@ 12p'.4.7/35@
15p'.6.8/35@l7p'.10/25@17p'.10/35@21p*
15/20. 22/15. 33/10. 47/6.3 @ 21p'. 68/3 @
17p'. 100/ 3 @2Ip' (deduct 1p each for qty of 10+ -

values may be mixed)

25p P&P - UK/Export add cost air/sea mail. Add 8%
VAT except those marked' add 121/2% Wholesale price
lists available to bona fide companies Shop open 9 00
am -5.00 pm Mon Fri

MARCO TRADING
(Dept. T10)

The Old School, Edstaston, WEM,
Shropshire

Tel. WHIXALL 464 (STD: 094872)
(Props.: Minicost Trading Ltd.)

£6.95

FIFTEEN CMOS PROJECTS - e.g.
70m.p.h. Alarm; Mini -"trombone"; Mystery
Maze; Micro -power Indicator. Only £1 inc.
brings FIFTEEN detailed circuits PLUS 14 -pin
socket and kits voucher, from DAVID IAN
DESIGNS, 47 Hampton Court Parade, East
Molesey, Surrey.

GOOD PRICES PAID for electronics/
computing books and magazines of recent
publication, eg projects, theory, reference
etc. Send details to Hart, 41 Lutton Pl.,
Edinburgh.

MEMORY IC's: 2K dynamic RAMs, type
MM 5262 - 90p each. Data sheets 20p; free
with order. Jarvis, 150 Weston Road, Aston
Clinton, Aylesbury, Bucks. HP22 SEP.

6800 D2 MICROPROCESSOR. Develop-
ment system. Fully assembled and tested.
Consists of processor board with user I/O
interface and keyboard/display board with
cassette interface. Full documentation. Offers
around £1 50. Ring 01-398 7146.

SWTPC 6800 MICROCOMPUTER. At a
bargain price. Guaranteed in full working
order and hardly used. 28K CPU with 3 serial
interfaces. Twin mini -floppy disc drives and
controller. Cassette interface. Soroc 10120
VDU. Teletype 43 printer. Full documenta-
tion. Offers around £2,800. Individual units
available at pro rata prices. Ring 01-398
7146.

LOCMOC LOGIC SWITCHES 2A AT 60V
IN 20nS! Using VMOS VN67AF Power FET
99p. FAST LOCMOS (Brief Data 5p)
4001B/7/11B/69 17p, 40138 35p,
4016B 40p, 40176 65p, 40208 80p.
CHEAP LINEAR. 741 19p, CA3140E 40p,
LF1 3741 N (JFET 741) 35p, MC3401 P (1 8V
LM3900) 45p, 555 24p, 2N3819 14p,
1S923 (200V 200mA) 10/15p. 10% Dis-
count over £5. P&P 20p. Mail Order Only.
More bargains in new spec/price list. SAE to
J. W. RIMMER, 367 GREEN LANES, LON-
DON N4 1 DY.

CEH manufacture top Home Office approved'
security gear. Boost your projects with our grade 1
semiconductors, components. modules. -
Boards/kits soon. E.g. Waterproof vehicle alarm
keyswitch/immobiliser. 2 n/o, 2 n/c contacts -
03 68.
Commercial pre -drilled, oil -resistant project cases.
106 x 60 x 50 mm. internal - 75p.
Upgrade with list. 18p (9p stamp + S A.E.) to.
CEH Audio -Visual, 48 Whistler Road, Ton -
bridge, Kent.

COLOUR MODULATOR
K., FOR ALL TV GAMES!

 Red Green & Blue inputs  Switchable
background colours FREE Interlace

Complete deta.ls for tank battles - lifelike effects

WILLIAM STUART SYSTEMS
' 37 Billericay hoed. Herongate. Brentwood. Essex CM 13 3SD

Telephone (02771810244

SPECIAL CLEARANCE - BRIDGE REC-
TIFIERS. WSO4 - 1 amp 400V - Pack of 6
- £0.90, includes VAT & PAP - Videotime,
56 Queens Road, Basingstoke, Hants.
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RESISTORS (5% 1/4W Carbon Film). 25 of
each value. 220Q, 2700, 3900, 1kti,

2.7k0, 3.9k0, 4.7k(), 10k(), 15k(),
27k(), 331(Q, 47k(), 100I<Q, 220k0,
47014), WO. (400 resistors). Only £2

Post Paid.
D. Johnston, 12 Balgillo Road, Dundee

DD5 3LU

INTERNATIONAL 4600 SYNTHESISER,
with switched patching (eliminates fiddly
plugboard), all IC's in sockets. Requires
additional construction work. Parts originally
cost £530, will accept £390 or offers.
Telephone Aylesbury (0296) 630364.

DEAD or ALIVE
OR JUST , '
MIXED UP?4,
5g uki -vnicir -.7:..,x,,,,,

SOCKET ,N,:..,
TESTER \*°KN's;,%
SAFELY SHOWS YOU!

Safety fast! Shows. 1, If all
wires correct, 2, Live wire
faulty, 3, Live and Neutral
wires reversed, 4, Earth faulty,
5, Neutral faulty. Shows exact
fault instantly. British made.
£3.95 post free. Save time. Be
sure. Be safe.

PERSONAL SAFETY CO.
Dept. ETI, P.O. Box 2

L LA N RWST
Gwynedd, North Wales

LOW FREQUENCY GENERATOR
TYPE 203

4 Ranges
10Hz-100KHz
Square and Sine Wave
2.5 Volts Max.
80db variable Attenuator
Amplitude Stability - 0.1
Harmonics - Less than 0.03%

-"rnsiotwiimtomo-
£78

Manufacturers of Frequency Counters -
Receivers.

Frequency Standards Off Air

j Hblco R Co sSe
RoadE1

EELECTRONICS
x.

Tel: Ashford 53661 (Postal Code nvisms)

MICROCOMPUTER I.C.s. 21L02 low
power RAM. 1 Kx1 450ns, £1.00 each, 8 for
£7.25, 16 for £13.50. 32 for £27.00. Also
2708 EPROM, 1 Kx8 450ns. £7.25 each.
Inclusive prices. A. C. Gidlow, 7 Cypress
Road, Newport, Isle of Wight, P030 1 EY.

PLEASE MENTION ETI

WHEN REPLYING

TO ADVERTS

HIGH QUALITY
3 POLE DRIVE

MOTOR
with variable pulse width
controller and information.

Only £1.75
including VAT
and postage

ELECTRONIC CENTRE
Stockport Ltd

45 Lower Hillgate
Stockport

Tel: 480 9791
L

z

Seventy stands packed with the gear that the home electronics
constructor needs. From kits for keen youngsters just starting
- to components for the dedicated enthusiast intent on building
his own computer, it can all be seen and bought on the spot in
the Seymour Hall this November. Browse through the range of
instrumentation, test gear, components and circuit boards. Kits
for making everything from an electric grandfather clock to an
electronic organ. Build your own microprocessor, construct your
own television games and choose hi-fi audio modules for the
ultimate in sound!

10,
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The kits & bits show for the
home electronics enthusiast
Seymour Hall Seymour Place LondonW1

21-25 November 1978
Watch the Demonstrations in adjoining halls - electronic projects
brought to life by the experts - and a chance for you to try for
yourself the latest ideas from manufacturers and journals.

Competitions - Win a microprocessor kit - a frequency counter -
a 'starter' kit for the kids - and many other daily prizes throughout
the show.

Open 10 a.m. - 7 p.m. daily.
Entrance E1.00 adults, 70p students.

Organised by Trident Conferences and Exhibitions Limited, Abbey
Mead House, 23a Plymouth Road, Tavistock, Devon. PL19 8AU.
Tel: 0822 4671 Telex. 45412 TR ITAV.
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THE SORCERER HAS ARRIVED

Introducing the personal
computer you've waited for.

The Exidy Sorcerer.
I didn't buy my personal computer
until I found the one that had all the
features I was looking for.
The Exidy Sorcerer does everything I
wanted to do and a few things I never
dreamed of.
It isn't magic. Exidy started with the
best features of other computers, added
some tricks of their own, and put it all
together with more flexibility than ever
before available. Presto! My reasons for
waiting just disappeared.

I wanted pre -packed programs.
Software on inexpensive cassette tapes
for the Sorcerer is available from Exidy
and many other software makers.

I wanted user programmability
The Sorcerer's unique plug-in ROM
PAC' Cartridges contain programming
languages such as Standard (Altair 8k*)
BASIC, Assembler and Editor (so I can
develop system software), operating
systems such as DOS (so I can also use
FORTRAN and COBOL) and applic-
ations packages such as Word Processor.
*Altair is a trademark of
Pertec Computer Corp.

I wanted Graphics, and the Sorcerer
is super. Its 256 character set - more
than any other personal computer -
includes 128 graphic symbols that I can
define.

I wanted high resolution video.
With 122,880 points in a 512 x 240
format, I get the most detailed illustra-
tions.

I wanted to display more information.
The Sorcerer displays 1920 characters
in 30 lines of 64 characters - equal to
a double-spaced typed page.

I wanted a full, professional keyboard.
The Sorcerer's 79 -key data processing
keyboard provides designated graphics,
the complete ASCII character set in
upper and lower case, and a 16 -key
numeric pad.

I wanted memory. The 12k of ROM
holds a Power -On Monitor and Stand-
ard BASIC; 32k of RAM is supplied
on board.

I wanted expandability. Serial and
parallel I/Os are built in, and the op-

tional 6 -slot S-100 expansion unit lets
my system grow.

I wanted a computer that's easy enough
for children to use. I just connect my
Sorcerer to a video display and a
cassette tape recorder, and if I have any
questions the easy -to -understand Op-
eration and BASIC Programming
manuals have the answers.

I wanted to buy from an experienced
Manufacturer. In five years Exidy has
become the third largest producer of
microprocessor -based video arcade
games.

I wanted to spend less than £1 ,000.
(This is where COMP. does a little
magic). My Sorcerer cost me £950!.
Now, what are you waiting for?
Call COMP. on 01-441 2922 or write to

COMP
COMPUTER
COMPONENTS

14 Station Road,
New Barnet, Herts. EN5 IOW.

(Price shown ex. VAT)

DEALER ENQUIRIES INVITED, A LIMITED NUMBER OF DEALERSHIPS STILL AVAILABLE.
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everything for the modern D.I.Y. electronics enthusiast and more.

100W RMS STEREO DISCO
A genuine 100W RMS per channel )both channels driven) stereo disco
with auto lade on microphone. VU meters. toll monitoring and cueing
facilities and a very high
quality light show Corn
plele construction booklet
MES4I price 25p Cabinet
comes complete with lid

and carrying handles

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-li class. All this for around f10 including
tully punched and printed metalwork and woodwork. Sand for our
component schedule now. Full construction details price 25p. All
prices include V A 1 and p.8p.I.

VERY LOW -DISTORTION
AUDIO OSCILLATOR

The very law distortion sine wave I 0 01%1 OUtp,.1 sditainn
tor testing very high quality

PEDAL UNIT
A completely self-contained pedal unit. Ilnote. 2 -Octave
range. 4 organ slops. II can be added to any organ. A really
unusual extra is the bass guitar stop which uses lour
envelope shapers to give a real bass guitar sound. A must for
Mt solo guitarist. Full construction details in our catalogue -
post the coupon below. nowt

'PE' STRING ENSEMBLE
Unbeatable prices and finest quality components only when
you buy from Maplin. All parts available to build this

lascinating project. Component schedule available shortly
(sae appreciated'. Demonstration model in our shop soon.
Phone now and compare our prices.

hill audio equipment Also
includes square wave output
Range 20Hz to 26kHz Output
OV to 1V in three continuously
variable steps Total cost
around E21 Full constructi,i,
details in our catalogue Send
the coupon below now, (All
prices include V A T and
P&PI

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,

0 0 00

TOUCH -SENSITIVE PIANO
The revolutionary new IC AY -I-1320 first seen on 'Tomorrow's
World now availaole Complete kit of ICs to build a 60 -vole

piano 118 x ICs( order as H053H price E36.86.Preliminary
circuit details in our October newsletter. Complete design. pch s
attractive veneered wooden cabinet available soon. Ws the most
realistic -sounding electronic piano we've ever heard and
includes simulated damping. loud and sell pedals. Full details in

our newsletters Al1 prices include V A T and p 8p1

The International 4600 Synthesiser. A very comprehensive unit
Over 400 sold. We stock all the parts costing less than E500
including lolly punched and printed metalwork and a smart leak
cabinet. Far less than hall what you'd pay for a ready made
synthesiser of equal quality. Specification on request Full

construction details in our construction book E1.50.1611 prices
include V A T and p.8p.I.

IT'S A FANTASTIC BESTSELLER!
216 big (11" x 8") 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) Tele0one Southend 107021 /1`,Th

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 - Mere are dozens to choose !ram. but ifs
only a tiny part of our fantastic range.

Our br-monthly newsletter keeps you up to date with latest
guaranteed prices - our latest special offers -

details of new projects and new lines. Send 30p
for the next Mx i (5p discount voucher with each copyl.

POST THIS COUPON NOW FOR YOUR COPY OF
OUR 1979-80 CATALOGUE PRICE 75p

Please rush me a copy of your 280 -page catalogue
as soon as it is published (8th January 1 979)

I enclose 75p, but understand that if I am not completely
satisfied I may return the catalogue to you within

14 days and have my 75p refunded.

NAME

ADDRESS

ETI 1




