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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, solid teak cabinet, filter sweep pedal, professional quality components (all resistors either 2% metal oxide or 1/2% 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 in the 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 of neat soldering! When finished you will possess a
synthesizer comparable iri performance and quality with ready built units selling for between £500 and £700!

WOiLL. VC. I NOME I %ME' l's/CE Or EL:NEJE,

200+ 200 watt AMPLIFIER
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 total y 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 slewing rate (20V / )1s), 200W rms
continuous to 4 ohm from EACH channel, input sensitivity 0.775V (0dB).

* Professional quality components, sturdy 19 rack mounting chassis complete with sleeve and feet
for free standing work too.

* Easy to build - plenty of working space with ready access to all components, minimal wiring,
extensive instruction suitable for both experience constructors and newcomers to electronics.

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

SUPER NEW
LOW PRICES!

PSI 4001
COMPLETE KIT ONLY £187.50
+ VAT
PSI 4002
COMPLETE KIT ONLY £196.90
+ VAT

STILL ONLY
£172.00

+ VAT
FOR COMPLETE KITS!
Comprehensive handbook supplied
with all complete kits! This fully de-
scribes instruction and tells you how to
set up your synthesizer with nothing
more elaborate than a multi -meter and a
pair of ears. 0

Due to the fantastic success in the launching of this superb
new kit, instead of £186.50 we are able to continue the
special introductory offer of £1 72.00 + VAT!

PSI 4001 SLAVE MODEL

PSI 4002 STUDIO MODEL

The kits shown on this page are available as separate packs. 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 November 30th, 1978 if ETI
Octoher 1978 issue is mentioned with your order. Errors and VAT rate changes OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!
excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling

POWERTRAN ELECTRONICSand documentation.
U.K. ORDERS. Subject to 12% surcharge for VAT (i.e. add Vii to the price). No
charge is made for carriage.  or at current rate if changed.
SECUR ICOR DELIVERY: For this optional service (U.K. mainland only) add PO RTWAY INDUSTRIAL ESTATE ANDOVERE2.50 (VAT inclusive) per kit.
SALES COUNTER: If you prefer to collect your kit from the factory, call at ANDOVER, HANTS SP10 3NM (STD 0264) 64455
Sales Counter (at rear of factory). Open 9 a.m.-4.30 p.m. Monday -Thursday.
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BOOKS AND COMPONENTS
BOOKS BY BABANI

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

8P2 Handbook of Radio, TV & Industrial &trans-
muting Tube & Valve Equivalents °OPT

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

for beginners
BPI 5 Constructors Manual of Electronic Circuits

for the Home
8P22 79 Electronic Novelty Circuits
8P23 First book of Practical Electronic Projects
BP24 52 Projects Using IC741 (or equivalents)
BP26 Radio Antenna Handbook for Long Distance

Reception and Transmission 85pf
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 85pf
BP34 Practical Repair & Renovation of Colour TVs 95pf
BP35 Handbook of IC Audio Preamplifier & Power

Amplifier Construction 85PT
BP36 50 Circuits Using Germanium, Silicon &

Zener Diodes 7511T
BP37 50 Projects Using Relays. SCRs and TRIACS

£1.101
BP39 50 (FET) Field Effect Transistor Projects £1.25.1.
BP43 How to Make Walkie Talkies £1.25f
BP44 I C. 555 Timer Projects £1.45t
BP47 Mobile Discotheque Handbook £1.35t
129 Universal Gram -motor Speed Indicator lOpf
160 Coil Design and Construction Manual 75pf
196 AF-RF Reactance - Frequency Chart for

Constructors 15pt
202 Handbook of Integrated Circuits (ICs)

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

Audio Accessories 85PT
222 Solid State Shortwave Receivers for

Beginners 95Pt
223 50 Projects Using IC CA3 130 85PT
224 50 CMOS IC Projects 95pf
225 A Practical Introduction to Digital ICs 95Pt
226 How to Build Advanced Short Wave

Receivers £1.201.

ACC Resistor Colour Code Disc Calculator I opt

35pt

5Opt
75pt
75pt
75PT

SWITCHES
D escription
DPDT miniature slide
DPDT standard slide
Toggle switch SPST

1'h amp 250V a c
Toggle switch DPDT

1 amp 250V  c
Rotary on -off mains switch
Push switch - Push to make
Push switch - Push to break

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

O escripdon
Miniature SPST toggle. 2 amp

250V a c.
Minierrue SPOT toggle 2 amp

250V ac
Miniature DPDT toggle. 2 amp

250V ac
Miniature DPDT toggle, centre

off. 2 amp 250V ac
Push-button SPST. 2 amp

250V a c
Push-button SPDT 2 amp

250V ac
Push-button DPDT. 2 amp

250V ac

No.
1973
1974

1975

1976
1977
1978
1979

Colour
RED
BLACK
WHITE
BLUE
YELLOW
LUMINOUS

No.

1958

1959

1960

.1961

1962

1963

1964

No.
1980
1981
1982
1983
1984
1985

Price
E0.11'
E0.14'

£0.33'

£0.42'
£0.50'
£0.13'
E0.18'

Prks
£0.30'
£0.30'
E0.30'
£0.30'
£0.30'
£0.30'

Price

£0.50'

£0.55'

£0.70'

£0.1115'

£0.711'

E0.83'

£0.115'

MIDGET WAFER SWITCHES
Single -bank wafer type - suitable for switching at 250V a c 100mA or
150V d c in non -reactive loads make -before -break contacts These
switches have a spindle 0 25in dia and 30 indexing
Description Order No. Price

1 pole
2 pole
3 pole
4 pole

12 way
6 way
4 way
3 way

MICRO SWITCHES
Button gives 1 pole change

over action
Rating 10 amp 250V a c

1965
1966
1967
1968

£0.4S'
£0.45'
(0.4$'
£0.48'

Order No. Price

1970 £0.25

TRANSFORMERS
MINIATURE MAINS Primary 240V

No
2021
2022
2023

Secondary
6V -0-6V 100mA
9V -0-9V 100 mA

12V -0-12V 100mA

au,
sop.
110p'
95o.

MINIATURE MAINS Primary 2409
wdh two independent secondary windings

No. Type Price

2024 MT280-0-6V. 0-6V RMS £1.50'
2025 MT150-0-12V. 0-I2V RMS £1.50'

1 AMP MAINS Primary 240V
No Secondary Poce
2026 6V -0-6V I amp £2.50'
2027 91/.0-9V 1 amp £2.00'
2028 12V -0-12V 1 amp £2.110'
2029 15V -0-15V 1 amp £2.75'
2030 30V -0-30V I amp £3.45'

STANDARD MAINS Primary 240V
Multi -tapped secondary mains transformers available in '4 amp. 1 amp
and 2 amp current rating Secondary taps are 0, 1 9.25-33-40-50V

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
Vr amp
lamp
2 amp

Price
£5.50'
£11.80'
£7.40

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

P &P. 86p
P &P 86p
P &P. EI 0

BOOKS BY NEWNES
No 229 Beginners Guide to Electronics Price £2.25t
No 230 Beginners Guide to Television Price £2.25f
No 231 Beginners Guide to Transistors Price £2.25f
No 233 Beginners Guide to Radio Price £2.75t
No 234 Beginners Guide to Colour Television Price £2.25T
No 235 Electronic Diagrams Price £1.80t
No. 236 Electronic Components Price £1.80t
No 237 Printed Circuit Assembly Price El .80T
No. 238 Transistor Pocket Book Price £3.90f
No. 225 110 Thyristor Projects

Using SCRs & Triacs Price £2.50t
No. 227 110 COS /MOS Digital IC

Projects for the Home
Constructor Price e2.751

No 226 110 Operational Amplifier
Projects for the Home
Constructor Price £2.S0t

No. 242 Electronics Pocket Book Price £3.80T
No. 239 30 Photoelectric Circuits &

Systems Price £1.80t

FUSE HOLDERS
AND FUSES

Description
20mm s 5mm chassis mounting
1'/.in a 1/4in chassis mounting
11/4in car inline type
Panel mounting 20mm
Panel mounting 1'/ in

QUICK BLOW 20mm

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

Type
IA
1 5A
2A
2 5A

ANTI -SURGE 20rnm

Type
100mA
250mA
500mA

No
622
623
624

Type
IA
2A
1 6A

No
615
616
617
618

Order No.
506
507
508
509
510

Sp

5p
8p

No
625
626
627

All 7p each

QUICK BLOW 11/4in

Type No. Type No
250mA 631 500mA 632

All 7p each

Type No. Type No
1A 635 2 5A 638
2A 637 3A 639

All Sp sack

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

Type No
3A 619 Sp
4A 620 Bp
5A 621 5p

Type No,
2 5A 628
3.15A 629
5A 630

Type No
800mA 634

Type
5A

No
642

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

Length 1 5m
114 5 pin DIN plus to 3 5mm Jack connected

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

to pins 1 & 4. Length 1 5m
116 Car aerial extension Screened insulated

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

recorden & radios. 2 metres
118 5 pin DIN phono plug to stereo

headphone Jack socket
119 2+2 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 inline 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

I 25 5 pin DIN plug to 5 pin DIN plug.
Length 1 5m

126 5 pin DIN plug to Toned open end
Length 1.5m

127 5 pin DIN plug to 4 Phono Plugs.
At colour coded Length 1 5m

I 28 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 1.5w

130 2 pin DIN plug to 2 pin DIN inline socket
Length 5m

131 5 pin DIN plug to 3 pin DIN plug 1 64
and 3 & 5 Length 1 5m

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 1 5m

134 5 pm DIN plug to 2 phono sockets
Connected pans 3 & 5 Length 23cm

135 5 pin DIN socket to 2 phono plugs
Connected pins 3 6 5 Length 23cm

136 Coiled stereo headphone extension lead
Black Length Bin

I 78 AC mains lead for calculators etc

E0.110'

£0.75'

E0.55'

COBS'

E1.10'

£1.05'

£0.50'

£0.80'

E1.50'

£0.75'

E0.75'

£0.75'

C1.30'

£0.80'

£1.05'

£0.011

E£1.113'

L0.911.

£0.75'

E0.118'

£0.118'

£1.75'
E0.45'

ELECTROLYTIC PAKS
A range of pelts each containing 18 first quality. mixed value
ironware siescrolae.
1E201 - values frlyom 47mFD 10mFD 110p.
16202 - values from lOrnED.100mFD gOp
16103 - values from 100mFD.680mFD 110p'

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

Type No Price Type No Price
lin OBA 839 £1.20 1/2in 48A 846 L0.32
1/2 in OBA 840 E0.711 'Ain ABA 847 £0.25
I in 2BA 842 £0.115 1in 6BA 848 £0.40
'hen 2BA 843 £0.45 Von 6BA 849 E0.21

in 2BA 844 [0.52 'Ain 6BA 850 £0.25
I in 4BA 845 £0.44

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

'VP. No Price Type No
OBA 855 £0.72 4BA 857
2BA 856 EOAS 6BA 858

Price
C0.30
£0.24

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

Type
OBA
28A

No Price
859 £0.14
860 E0.12

Type
48A
6BA

SOLDER TAGS - hot tinned supplied in multiples of 50

,Y1,8

OBA
2BA

No Price
851 £0.40
852 £0.28

Type
48A
6BA

No
861
862

No
853
854

Price
£0.12
CO 12

Price
£0.22
£0.22

CASES AND BOXES
INSTRUMENT CASES, In two sections vinyl covered top and
eds.. dioninium bottom, front and heck.

No.
155
156
157
158

Length
Bin
Ilin
bin
9in

Width
51/2 in

6m
43/4in
5'A in

Haight Price
2in C1.25"
3in £2.12'
131on C1.30'
2'hin [1.76'

ALUMINIUM SOXES. Made from bright all., folded conatrucnon
sect boa complete with half inch deep lid and strews.

No.
159
160
161
162
163
164
165
166
167

Laity*

fain
in

4in
5Win
4in
3m
7in
Elin
6m

Width
21/4 in
lam
21/4in
4in
21/2in
Sin

Sin
bin
4in

Height
1Viin
1Vrin
shin
1 kin
tin
lin
21/4in
3in
2in

Price
82p'
52p.
82p'
70p'
64p'
44p'
Ft 04'
Cl 32'
66p'

BI-PAK CATALOGUE
NEW EDITION NOW AVAILABLE

Send for your copy of our revised catalogue and price lost NOW, S
contains 127 pages packed with literally hundreds of semiconductors
components and our famous range of BI -KITS audio modules

ONLY SINs POST FREE

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

V.A.T. Add 121/2% to prices marked. 8% to those unmarked. Items
marked are zero rated

PAP. 35p unless otherwise shown

METAL FOIL CAPACITOR PAK
Containing 50 metal foil Capacitorlike Mullard C280 series. Mixed
values ranging from 01uf-2 2tif Complete with identification sheer
0, N 16204 £1.20'

IM-PAK
DEPT. ETI 1 0, P.O. Box 6, Ware, Herts

COMPONENTS SHOP: 18 BALDOCK
STREET, WARE, HERTS.
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SEMICONDUCTORS
TRANSISTORS

Type Price Type Price Type Price Type Pnce Type Pric
AC107 £0.22 BC137 E0.18' BD198 (0.95 850954 £0.13 26302 £0.22 293702 £0.08
AC113 £0.20 BC1 39 (0.32 6D199 £0.99 88539 £0.45 20303 £0.22 253703 £0.08'AC118 £0.20 BC 140 £0.30 80200 £0.99 BUI05 (1.40 26304 £0.30 253704 £0.07'
AC117 10.30 BC 1 4 1 (0.28 BD201 (0.80 8UI05202 £1 .95 2G306 £0.40 253705 £0.07'
AC117K £0.34 1301 42 £0.22 60202 £0.80 8U204 £1.70 2G308 40.36 253706 £0.08'
AC121 £0.20 BC 143 £0.22 80201 ;202 BU205 £1.70 2G309 £0.313 253707 £0.08'
AC122 £0.14 BC145 £0.46 £1.70 BU 208 £2.26 2G339 (0.20 253708 £0.07'
AC125 £0.111 8C147 £0.08' 813203 £0.80 BU 208 /02 £2.55 2G339A £0.18 2537084 £0.07'
AC126 £0.18 13C148 £0.08' 813204 £0.80 20344 £0.20 253709 £0.07'
AC127 £0.18 BC140 £0.08' 802032204 11222 £0.38 2G345 £0.18 253710 £0.07'
AC128 £0.18 BC 1 50 E13.20' £1.70 26371 £0.18 253711 £0.07'
AC128K (0.60 BC1 51 £0.22' 80205 £0.80 MAT100 £0.16 2G37I B £0.12 253772 E1.60
AC132 £0.20 BC I 52 £0.20' 80206 £0.50 MATIO1 £0.20 26373 £0.18 2N3773 12.50
AC134 £0.20 BC I 53 £0.25' 80207 £1.00 MAT I 20 £0.19 2G374 £0.18 2143819 £0.20
AC137 [0.20 BC154 £0.19' 80208 £1.00 MATI21 £0.20 26377 £0.32 253820 £0.35
AC141 £0.22
AC141K £0.20

BC157 £0.10
BC158 £0.10'

80222 £0.47
80225 £0.47

MJ480 £0.96
MJ481 E1.05

£0.18
38;1 [0.18

253821 £0.80
253823 £0.60

AC 142K £0.30 BC 1 59 £0.10' 80232 £0.515 MJ490 £0.915 2G382 10.18 254903 £0.15'
AC151 £0.20 BC1 60 £0.32 80233 £0.48 MJ491 £1.19 2G401 £0.32 293904 £0.15'
AC153 (0.22 BC 1 61 £0.35 80234 £0.55 MJE340 10.45 26414 £0.32 293905 £0.15'
AC153K £0.30 BC 1 67 £0.12' 80235 £0.55 PAJE370 £0.68 26417 £13.26 253906 £0.15'
AC154 £0.20 BC I 68 £0.12' 80236 £0.55 MJE37I £0.80 254058 £0.12'
AC156 £0.20 8C169 £0.12' 80237 (0.66 MJE520 £0.65 25388 £0.36 294059 £0.14'
AC157 £0.25 BC 109C £0.14' 80238 £0.60 AUE521 £0.72 2193884 £0.1511 294060 £0.14'
AC165 £0.20 8C170 £13.10' 60X32 £2.29 MJE2955 £0.98 25404 20.20 254061 £0.12'
AC166 £0.20 8C1 71 £0.10' 8DY1 1 E1.311 44.113055 £0.50 25524 £0.40 294062 £0.12'
AC167 £0.20 BC1 72 £0.10' 80517 £1.80 64313440 £0.52 2N527 £0.50 254284 £0.18'
AC168 £0.25 BC173 £0.12' 80520 £0.80 MP8113 COM 29598 £0.40 2N4285 £0.18'
ACI 69 £0.20 BC1 74 £0.15' 80X77 £0.90 MPf 102 £0.35 29599 £0.441 254286 £0.18'
AC171 £0.26 BC, 75 £0.35' BF I 15 £0.22 MPF104 £0.36 2N696 10.13 254287 £0.18'
AC176 E0.121 8C177 £0.15 BF117 £0.50 M PF 105 £0.38 79697 £0.12 294288 £0.15'
AC176K £0.26 BC I 78 E0.15 BF1 18 £0.75 M PS405 £0.30' 25698 £0.12 254289 £17.111'
AC178 £0.25 801 79 10.16 81119 10.75 MPS406 £0.30' 29699 £0.32 254290 £0.15'
AC179 £0.25 BC 180 £0.25 8F121 £0.110' MPSA55 £0.28' 29706 £0.10 254291 £0.18'
AC180 £0.28 BCI81 £0.25' BF123 £0.60' MPSA56 £0.28' 29706A £0.12 294292 £0.18'
AC 180K £0.24 BC182 BF 125 £0.50' 50120 £0.18 25707 £0.48 294292 E0.18'
AC181 £0.20 8C182L 813.101 BF 127 LOW' 2N708 £0.14 254921 £0.55'
AC181K £0.28 130183 £0.10' 8F152 £0.25' 0C19 £0.85 29711 £0.30 294923 0.65'
AC187 £0.18 BC183L E0.10' BFI 53 £0.25' 0C20 [1 .65 25717 £0.30 255135 £0.10'
AC187K £0.28 BC184 £0.10' BF I 54 £0.22' 0C22 £1.50 25718 £0.25 255136 £0.10'
AC188 £0.18 BC 1 841 £0.10' BF155 (0.35 0C23 £1.50 257184 £0.50 255138 £0.10'
AC1 88K £0.24 FIC 1 86 £0.22 BF1 56 £0.28 0C24 £1 .35 29726 £0.29 295172 £0.14'
ACY17 £0.32 1301 87 £0.22 BF157 £0.26 CO25 £1.00 25727 10.29 255194 £0.56
AC518 £0.28 6C207 £0.11' BF 158 £0.35' 0C26 £1.00 29743 E0.20 295245 £0.40
ACY19 £0.25 8C208 £0.11' BF159 £41.35' 0C28 £0.80 214744 £0.20 255294 £0.34
ACY20 £0.24 60209 £0.12' OF 160 £0.30' 0C29 £0.99 25914 £0.15 255296 £0.36
ACV21 £0.28 BC21 2 EOM" 8F162 E0.30' 0C35 £0.80 29918 £0.30 295257 £0.32
AC522 £0.26 6C21 2L £0.11 8F163 £0.30' 0C36 £0.90 29929 £0.20 255458 £0.32
ACY27 £0.24 BC213 EOM' BF I 64 E0.50' 0C41 £0.20 25930 £0.18 255459 10.35
ACY28 £0.21 BC213L £0.11' BF 165 £0.50' 0C42 £0.22 29946 £0.40 255551 60.86'
ACY29 £0.35 BC214 £0.12' 8F167 £0.24 0C44 (0.24 251131 £0.15 2N6027 £0.34
ACY30 £0.25 802146 £0.12' 8F173 £0.20 0C45 50.26 2N1132 £0.16 2146121 £0.70
ACY31 £0.25 8C225 £0.28' BF I 76 £0.38' 0070 £0.24 251302 £0.15 256122 10.70
AC534 £0.25 8C226 £0.38' 8F177 £0.26 0071 E0.15 251303 £0.18
ACV35 £0.25 80227 £0.16' 8F178 £0.28 OC 72 £0.24 251304 £0.16 25301 £0.50
ACY36 £0.35 BC238 £0.16' BFI79 £0.30 OC 74 £0.26 251305 £0.111 2S302 £0.43
ACY40 £0.22 8C251 £0.15' BF180 £0.30 0075 £0.30 251305 £0.25 253024 £0.43
ACY41 £0.25 BC2514 £0.16' 13F181 £0.30 OC 76 £0.35 251307 £0.25 20303 £0.58
ACY44 £0.28 BC301 £0.28 BF 182 £0.30 0077 £0.50 291306 £0.30 20304 £0.71
AD130 £0.70 BC302 £0.28 8F183 10.30 0081 £0.22 2N1309 £0.30 20305 £0.80
40140 £0.80 80303 0.28 BF184 £0.20 0081 D £0.24 251599 E0.35 2S306 80.80
AD142 £0.65 8C304 £0.38 0F185 20.20 0082 £0.24 251613 £0.20 2S307 £0.80
ADI43 E0.75 BC327 £0.16' '8F186 £0.26' 00820 £0.30 251711 £0.20 25321 80.57
AD149 £0.80 8C328 £0.15' 8F187 £0.26 0083 £0.26 251889 £0.415 25322 £0.43
A0161 £0.42 BC337 £0.15' 8F188 £0.40 0084 £0.38 251890 £0.45 253224 £0.43
A0162 £0.42 BC338 £0.15' 8F194 £0.10' 00139 £1.20 251893 £0.30 25323 £0.57
40161,162 8C440 £0.30 8F195 £0.10' 0C140 £1 .15 252147 £0.715 25324 £0.71

£0.85 BC441 10.30 BF196 £0.10' OC 169 £0.35 252148 £0.70 20325 10.71
AD 140 £0.55 BC460 £0.38 8F197 10.12' OC 170 E0.35 252160 £1.00 25326 £0.71
AF114 £0.21 BC461 £0.38 8F198 10.14' OC 1 71 £0.35 252192 E0.3111 2C377 fa 71
AF115 £0.21 80477 £0.20 8F199 £0.14' 0C200 £0.38 252193 £0.38
AF11 6 £0.21 8C478 £0.20 8F200 £0.30 0C201 £0.96 252194 £0.38 40311 £0.38
AF117 £0.21 BC479 £0.20 BF202 £0.90' OC202 £1.20 252217 £0.22 40313 £0.95
AF118 £0.40 BC547 £0.12' BF222 £0.90 OC203 £0.115 252218 £0.22 40316 £0.95
AF 124 £0.30 BC548 £0.12' 8F224 £0.17 OC204 £0.90 2N22184 £0.20 40317 £0.40
AF 125 £0.30 80 549 £0.12' 8F240 E0.17' OC205 £1.15 292219 £0.20 40326 E0.40
AF I 26 £0.30 80550 £0.14' 8F241 £0.17' 2522194 £0.24 40327 10.45
AF127 £0.32 80556 £0.14' BF 244 £0.30' P3464 £0.35 292220 £0.20 40346 E0.45
Af 139 £0.35 8C557 00.13' 10257 £0.30 P397 E0.45 2142221 £0.20 40347 £0.65
AFI 78 £0.80 BC558 £0.12' 8F258 £0.30 2922214 £0.22 40348 £0.80
AF179 £0.80 BC559 £0.14' BF259 £0.42 0200088 £2.50 2N2222 20.20 40360 £0.36
AF180 £0.80 BC430 (0.55 BF262 £0.60' R201013 £2.60 2922224 £0.20 40361 (0.36
AF 181 £0.58 BC431 £0.55 6F263 E0.60' 2142368 £0.16 40362 (0.38
AF 186 £0.80 8C432 E0.110 81 270 £0.341 ST140 £0.15 252369 £0.14 40406 £0.45
AF239 £0.38 8C433 £0.55 BF 271 £0.31 ST141 £0.20 2523694 £0.14 40407 £0.35
AI.102 £1.20 8C534 £0.80 BF272 (0.80 292411 £0.25 40408 £0.52
AL103 £1.18 BCY70 £0.15 8F273 £0.36' TIC44 £0.29' 2N2412 £0.25 40409 £0.75
AS426. E0.38 BCY 71 £0.15 6F274 £0.38' TIC45 £0.315' 2142646 10.47 40410 £0.75
AS427 £0.40 6C472 £0.14 BF324 £0.35' TIP29A £0.40 292711 £0.22 40411 £2.70
ASY28 £0.38 BCD() £0.60 8F336 £0.35 T1P2913 £0.52 252712 £0.22 40430 E0.95
ASY29 £0.38 BCZ11 £0.80 BF337 £0.30' TIP29C £0.50 252714 £0.22 40476 £1.60
40450 £0.30 BCZ1 2 £0.60 8F338 (0.38 TI P304 £0.50 252904 £0.18 40494 £0.70
ASY51 £0.30 601 1 5 E0.50 BF457 £0.37 TIP308 10.60 2529044 £0.21 40495 £0.80
ASY52 £0.30 80116 £0.80 6F458 £0.37 TIP30C £0.60 2N2905 £0.111 40512 11.35
AS454 10.30 BD1 21 £0.88 BF459 £0.38 TI pa 14 £0.45 2529054 £0.20 40594 E0.90
AS455 £0.30 50123 £0.85 BF594 £0.30' TIP3113 £0.47 2N2906 £0.18 40636 £1 10
ASY56 £0.30 BD124 £0.70 8F596 £0.29' TIP31C £0.49 2529064 £0.19
AS457 £0.30 80131 £0.38 BFR39 £0.24 TIP324 £0.49 252907 £0.20
AS458 £0.30 80132 £0.40 BFR40 E0.25' TIP3213 £0.51 2N29074 £0.22
AS473 £0.30 B041312132 BFR79 E0.211' TIP32C £0.53 2N2923 £0.15'
AU104 £1.40 £0.85 8FR80 E0.28' 71P414 £0.411 292924 £0.15'
AU1 10 11.40 80133 £0.40 BF029 £0.22 TIP41B £0.51 292925 £0.15'
AU113 £1.40 80135 £0.38 BFX30 c0.30 TIP41C £0.53 2142926G £0.09'

80136 £0.35 13FX84 £0.22 TIP42A £0.53 2529264 £0.08'
BC 107 £0.08 BD137 £0.35 BFX85 £0.24 TIP428 £0.55 2529260 10.08'
801074 £0.08 80138 £0.40 BFX86 £0.25 TIP42C £0.57 2529269 £0.08'
801078 £0.08 8D139 £0.36 EIFX87 £0.22 TIP2955 £0.65 2529268 £0.08'
BC 107C £0.08 BDI 40 £0.36 8FX88 £0.22 TIP3055 £0.50 253010 £0.85
BC108 £0.08 801392140 BFX90 £0.55' 11043 £0.24 253011 £0.15
BC 108A £0.08 £0.80 81550 £0.16 TIS90 £0.22' 253053 £0.16
8C1088 £0.08 8D155 £0.80 8F451 (0.16 253054 £0.40
BC 108C (0.08 80175 £0.60 8F452 £0.18 U746 E0.22 253055 £0.40
8C109 £0.08 60176 (0.60 8F553 (0.16 253391 £0.20'
BC 1098 £0.08 80177 E0.68 81P19 £0.38 ZTX 107 £0.10' 2143391A £0.22'
BC 109C £0.09 BD I 78 £0.68 81P20 £0.38 172108 £0.10' 253392 £0.20'
130113 £0.16' 80179 £0.75 81P19,20 £0.80 ITC109 £0.10' 293393 £0.20'
1301 14 £0.16. BD180 £0.75 BSX25 £1.45 ZTX360 E0.12' 2N3394 £0.20'
80115 £0.19' 80181 £0.85 BSX19 £0.18 ITX301 £0.12' 253395 £0.22'
80116 £0.18. 80182 £0.90 BSX20 I (0.18 ZTX302 £0.16' 253402 £0.21'
BC1164 E0.19' 80183 40.95 8S425 E03.16 ZTX303 £0.18' 253403 £0.21'
BC1 17 £0.20' BD184 £1.10 99 e0.16 ITX304 £0.20' 253404 £0.29'
BC1 18 £0.14. 80185 £0.68 ZTX330 £0.15' 253405 10.42'
801 19 £0.25 80186 £0.63 .2'1%500 £0.14' 253414 £0.16'
6C1 20 £0.40
BC I 25 £0.17.

130187 £0.75
801 88 £0.75 BS

TrX501 £0.12'
X502 £0.16'

253415 £0.16'
253416 £0.26'

8C 126 £0.22' BDI89 £0.78 BSY , -A j1FX503 £0.12' 253417 £0.29'
80132 £0.18' 60190 £0.78 65440 10.29 2114504 £0.45' 253614 £1.00
BC134 £13.18. 80195 £0.90 13S44 I £0.29 ZTX531 £0.26' 253615 £1.05
BC135 10.15' 80196 £0.95 8S551 E0.25 ZTX550 £0.10' 253616 £1.05
BC I 36 c0.18' 8D1412 £0.95 85495 E0.13 20301 £0.22 253646 £0.09'

74 SERIES TTL IC s
Type Pnce Type 4. 1 Jim

7: Top. z47(0.241771

7401 EOM 7428 (0.33 7173 10.25 71107 60.27 71164 10.85
7102 CD II 7433 0.12 7474 E0.25 14110 E11.45 74165 (0.65
74133 03.11 1432 E0.22 7175 10.29 74111 1037 74106 (1.95
7404 E0.11 1433 £0.30 7176 0225 74119 0.11111 74174 (0.86
7405 E0.11 7437 (0.23 7410 (0.44 71119 81.15 74175 1016
7406 (0.25 7438 (0.23 7411 40.85 74121 10.21 71176 20.74
7407 (0.26 7440 (0.t2 7492 (0.68 14122 otoe 71177 £8.75
7483 EMI 3 7441 (0.50 7483 (0.70 74123 13149 71110 110.84
7409 2.0.13 7442 40.54 7484 2011 74115 sem 71181 11.60
7410 10.12 7443 £0.11 7405 E17.88 74141 20.74 71112 10.74
7411 0.17 7 444 EOM 7486 E0.25 74115 (0.12 74114 £1.11
7412 (020 7145 (0.65 7489 01.05 74150 0.99 14110 CLOD

7113 60.24 7146 (0.65 7490 10.32 71151 ULM 71191 CLOD
7414 (0.50 1447 1.0.613 7491 10.95 74153 mu 74112 C0.95
7416 E0.26 7441 E0.56 7192 (0.37 71154 ESEIS 74113 91.00
7417 03.26 7450 E0.12 7193 E0.30 74965 wig 74114 10.19
7120 10.12 7451 £0 12 7494 (0.50 71151 £0.56 74195 0.12
7121 E0.20 1453 £11.12 7495 E0.75 7/157 £8.18 741% 0.11
7422 (0.16 7454 E11.12 7196 (0.30 Ton 0.79 74197 0.95
7423 E0.23 7460 E0.12 71100 E0.92 71161 £0.78 74191 f1 .45
7425 10.19 7470 E0.25 74101 E0.30 71162 £0.78 74191 [1.45
7125 E0.23

CMOS ICs
TAO

Pnce
Tal5

Type Price Tyee P11.4 TV!.
EFT.75 E0.41 C04026 11.70 o04043 E0,98 C04070 E13.40

1.01001 E0 11 (04016 (0.50 113011 00.60 041344 E0.94 C04071 10.23
004102 10.18 0740 I 7 E0.98 0041329 01.911 014045 E1.40 04072 (0.23
C04006 0011 014118 E1.00 04029 11.15 C042148 EI.30 C04081 E0.29
004107 E0.11 04019 03.55 0413313 90.55 0341347 21.10 04081 E0.23
904001 E0.31 C04020 ELIO 04031 (2.20 004049 (0.55 04510 E1.30
10409 10.58 C04021 F0.% 034035 (1.30 004050 (0.55 04511 11.60
01010 10.51 034022 10.90 04037 (0.95 C04054 E1.10 04516 E1.40
034011 10.20 042123 E0.20 014040 10.95 C04855 E I 40 04518 11.25 :

E14012 10.21 04024 E 0 40 014041 (0 .12 004056 E 1 .35 034520 41.25
04013 (0.52 004015 (0.20 C041342 TO 82 04069 00.40

LINEAR ICs
Type Price Type Pnce type Free Type Pnce Type Price
047011 11.05' 19301 E0.39. 6101456 E 1 .401 72709 (045' 066110 E1.501.

C43014 11.70' 19304 E1.60 1C1466 E4.50 709P (025' 12110115 £1.90.(*9911 10.75. 16308 n.40' 4401469 C2.95 04710C £0.40' 01176660 0.754CA3020 E1,70. 11309 11.50 1401496 0M' 74710 E0.30. 004144 E1.15.
CA3021 E1.02' 1.11370.5v 11.50 10536 (3.50. 047711 93.32. 1445506 01.35
C43035 El .70. L/137017, 1450 11E515 £3.50 72711 03.32. 1646216 C2.00'
CA3036 11.35. 5/1320-15, E1.50 1125441 C1.50. 047231 (0.45 16462111 62.501
03042 E I SO` 1632024, 11.50 1E550 UM 727213 60.45 144661 11.55*
CA3043 E115 19380 E0.85. 11E555 40.32 047410 30.24. 160100 01 .30'
010045 C560" 1111381 (1.55' 110555 413.12 72741 0.241 186040 E2.20
011052 0140' 113400 £0.65. 11E561 L3.95. 74IP (920. 11931 (0.110.
073054 E135* 11(13035 E1.48. NEW 13.95. 047470 (0.70. 194810 E1.05"
Cia3075 (ISO` 60I301 16565 £1.75' 72747 E0,79. 114820 E0.1401
C83061 1130. 601310 10.95* 11E565 61.50* 1.14741 (0.35. 111692013 £3.40'

C03089 12.10 801312 C1.90* 111567 11.60* 72748 (0.35. TC12701 £2.20-
CO2090 £4.25 111C1330 E1.21 114702C E0.41 748P E0.351
CA3123 C1.913. MC 1350 (1.20. 72702 0.46. 567601311 (125'
083130 £0.53 601351 E1.20. 04703 (0.25* 51176023 E I /V
03110 (0.00 1101352 (1.441* 10709 £11.25.

DIODES
Type Pnce Type Pnce Type P... Type price Type Price
44119 E0.011 94013 E0.07 81164 £0.51 0410 (0.35 0010 E0.01644120 70.08 86016 (0.06 117176 E0.75. 0447 E0.01 0019 E0.0644129 (0.08 81103 C0.22 111206 [0.30 0870 10.08 1104 60.07
41130 E0119 81101 (0.22 81210 0245 0679 10.13 0344 Ea 07A4113 03.15 81105 C0.22 91211 £0.45 0481 10.13 9914 010614100 (0.10 81114 (0.22 81112 £0.45 0665 (0.13 11916 C0.06
BA 102 E0.32 89124 111.22. 80213 10.411 0490 0.07 54143 00.0694148 T0.15 81126 10.15* 81715 £041 0491 (0.07 044 10.05
114154 E0.12 81127 (0.96. 9017 (0.36 0095 40.07 5920 10.06

11415.5 (0.14 81128 00.16 81718 1016 04182 10.13
84173 E0.15 111130 £0.17. 11214 00.36 042170 (0.09

.

11104 E13.15 81133 00.21' 045 £060 04207 E006

TRIACS
2 amp MC Cass Ill Any TOSS Cass
Voila M. Price Volt, Ns. liner
100 11112.2100 E O. 21 100 711101/100 E 0 .7 7
200 T9124/200 (0.51 200 11100./200 E0 . 92
400 70121/400 10.71 400 7111008/100 E 1 .1 2

6 Amp 1:066 Case 10 Amp 40220 Plastic Case
Volts No. Pelee Volts 9,. Pnce
100 7816,100 10.51 400 71100a/100p E1. I 2
200 1916.'200 £0.61 0196E
400 1016a 400 09.77 119100 £0.20 032 (0.20

ORDERING
Do not foget to state 81-PAK CATALOGUE
order number and NEW EDITION NOW AVAILABLE

your name and ad- Send for your copy of our revised catalogue

dress, and price list NOW! It contains 127 pages
packed with literally hundreds of semcondur

V.A.T. tors. components and our famous range ot
844 IT,'. a paces narked ' P. to Ilion 131 -KITS audio modules

unmarked nuns marked / are :era rated

P & P ONLY 65p POST FREE
359 wens otharirn. allied

_Big/FMK
DEPT. ETI.10, P.O. BOX 6, WARE, HERTS.

1 8 BALDOCK ST., WARE, HERTS.
AT OPEN 9 to 5.30 MON.-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 biald version of our world-wide 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%.

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.

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.

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 E3S.40 + VAT.

WWII TUNER £47.70 + VAT
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 characteristic 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).

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 120 + 20
and 130 + 30 amplifiers.

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this page are supplied with fully finished metalwork. ready assembled highquality teak veneer
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 Powenran 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 November 30th, 1978. If
ETI October. 1978 issue is mentioned with your order. Errors and VAT rate
changes excluded.
EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p handling
and documentation
U.K. ORDERS: Subject to 12% surcharge for VAT' (i.e. add Ye to the price). No
charge is made for carnage. 'or at current rate if changed.
SECURICOR DELIVERY. For this optional service (U.K. mainland only) add
E2 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 rat Monday -Thursday.

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE
ANDOVER HANTS SP10 3NM

ANDOVER
(0264) 64455

6
ELECTRONICS TODAY INTERNATIONAL - OCTOBER 1978



news digest.
for light
music
These charming little
blobs are Motorola's new
BF900 MOSFETs, de-
signed for use in FM tuner
designs. They possess a
power gain of 20 dB at 200
MHz and low capacitance.
The dual gate configura-
tion is intended for AGC
operation where the first
gate receives the RF while
the second controls the
transconductance (DC).
Both gates are diode pro-
tected. Dead clever these

Hong Kong King
Some numbers to tick off
on your fingers. In the first
six months of the year
Hong Kong exported 16
million watches (worth
£77m). These break down
as 61% mechanical, 29%
LCD and only 10% LED
and quartz analogue com-

-

blobs ...
Motorola Ltd, Semicon-
ductor Division, York
House, Empire Way,
Wembley, Middx.

bined. Surprising LED fig-
ures eh?

Germany developed a
sudden lust for these non-
tockers and their imports
leapt up by 287%, putting
them as the second largest
consumers - behind the
US and ahead of us!

forget who
not?
You know we've quite
forgotten why we used
this photo at all. Now let's
see something to do with
TV games? Anyway the
editorial desks have been
bereft of nice lady photos
lately - so this one app-
eared as an oasis amid the
dusty filing trays.

P.S. Binatone the people
who make the box in front
- don't ask what box or in
front of what or we won't

speak to you again -
claim to now taken over
half the TV game market
- the magic 51% in fact.

 **********************************

son of eti
The word is out. For months at ETI we've been planning a
second magazine for the electronics enthusiast. Because of
the intense competition in this field we've kept quiet about it
but now all can be revealed.

ETI has been remarkably successful but we've never
pretended that we are ideal reading for the newcomer to
electronics-we have assumed that the reader is already
hooked into the hobby.

Hobby Electronics will hit the newstands in just over a
month and is designed as a companion to ETI-indeed it is
being prepared by the same editorial team.

HE is written for the person wanting to find out about
electronics-there'll be projects of course but we reckon
we've got some pretty good features as well including 'Into
Electronics' a major introductory series linked to the 0/A
level Electronics course.

In next month's ETI we'll give you a complete breakdown
of the contents of No. 1. The cover shown here is of a
'dry -run' issue that has already been produced in small
quantities.

*******************31-***************
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Airamco
MICRO

Distributors
All products

COMPUTER
for

brand

PRODUCTS
JADE COMPUTER PRODUCTS
new with full industrial

Ltd.
specification

S100 COMPUTER CARDS KIT ASSEMBLED
BARE

BOARD
Jade 8080A CPU BOARD £75.00 £122.50 £22.50
Jade Z80 CPU BOARD 2MHz

£99.95 £138.75 £26.25
Jade Z80 CPU BOARD 4MHz .

£112.50 £149.95 £26.25
Jade Serial/Parallel I/O BOARD

£93.70 £134.29 £22.50
Jade 2708/2716 EPROM
BOARD £44.95 £82.46 £22.50
(16x2708 or 2716) WITH 8
2708s £97.46 £134.96 £22.50
Jade REAL TIME CLOCK BOARD

£93.71 £134.96 £22.50
Problem Solvers 16K STATIC
RAM 450nS -- £270.00

16K STATIC RAM 250nS £296.00
Jade 8K static RAM BOARD

,

I --
450nS £94.50 £112.50
Jade 8K static RAM BOARD £19.95
350nS £104.95 £119.96
Jade 8K static RAM BOARD £19.95
250nS £127.50 £142.50
S.D. Sales "EXPANDORAM" £19.95
Dynamic Memory 375nS access
time 8K £113.25 --
Memory 375nS access time 16K --

£194.25 ---
Memory 375nS access time 32K

£318.75 --
Memory 375nS access time 64K

. . . . . . . £746.25
VERSAFLOPPY DISK CONTROL-
LER (up to 4 drives 51/4 '. or 8 )

... . . . . . . . . £11.75 £165.00
SHUGART 8- Drive £385.00
PERTEC 51/4" Drive £225.00

All prices in bold are constantly falling at AIRAMCO.
Phone for last minute up to date prices

Components
2708 1024x8 EPROM £6.99 4116 16Kx1 DRAM £14.99
2716 2048x8 EPROM £29.90 8 for £108.00

(intel) 6821P PIA £5.90
2516 2048 x 8 EPROM . AY 51013 UART . . . £4.50

£29.90 UART(5V) . £6.50
(equivalent of above) T.I. AY53600 ENCODER . £9.99
1702 256x8 EPROM £4.85 8080A CPU £8.99
2104 4096x1 DRAM £3.50 21L02-1 450nS £1.20

8 for £26.00 8 for £7.92
2107B-4 4096x1 DRAM . 21L02 250nS £1.40

£3.50 8 for £9.60
8 for £26.00 2112-1 256x4 (450) . £2.25

Note New Low Prices 16K 4044 4Kx1 (450) . . . £7.45
Memory 4045 1 Kx4 (450) . . . £8.25

All Prices EXCLUDE VAT @ For components please add
8%. 40p P&P, then add VAT @ 8%.
Trade discounts on Quantity AIRAMCO LTD'Please add £1.00 P&P for 30 WITCHES LINN
S100 items then add VAT @ ARDROSSAN
8%. AYRSHIRE

24 -hr. Ansaphone order service KA22 8BR
with ACCESS or BARCLAY- TEL. 0294 65530
CARD.
MAIL ORDER ONLY

e prices areSemiconductor
ClAVURD811 always changing and the trend_

0121=113/4 is generally downwards. So
ring for latest up-to-date details.

drool here

Now before we go any
further this lot costs about
£2,000, and is definitely pie
in the sky for most of us -
but its lovely all the same.
For once we're gonna let
someone describe their
own product - take it
away HP.

Called the Hewlett-
Packard Model 1742A Del-
ta Time Oscilloscope, the
instrument is also avail-
able with an optional 3-1/2
digit autoranging digital
multimeter which displays
time in seconds,
milliseconds, or
microseconds. This DMM
option (034 or 035) can be
ordered installed initially,
or added later in the field
because the delta time
capability is built-in the
basic oscilloscope. The
DMM can also be used to

. news

measure ac and dc voltage
and current as well as res-
istance.

In the delta time mode,
the oscilloscope measures
time between two events
on either channel A or B,
or between an event on
one channel and an event
on the other. Measure-
ments of high-speed
digital timing, transition
times, propagation delay,
and clock phasing are
rapid and with greater
accuracy than with
traditional differential de-
lay time base
oscilloscopes.

Stable internal trig-
gering to 100 MHz requires
1 cm vertical deflection
(only 0.3 cm to 25 MHz).

Excuse us while our
workbench gently weeps.

close encounters calls
There are probably only a
handfu1 of ETI readers
who aren't 'Star Wars'
fans and most of the staff
here have seen it more
than once. At the begin-
ning of August one of our
people was in North
America and saw the first
follow-up, 'Battlestar
Galactica', made by John
Dykstra, the principle
effects man on 'Star Wars'.

Battlestar Galactica
itself is the equivalent of a
battleship and the only
survivor of twelve such
giant ghting ships from a
sneak attack launched by
the C ,Ions. The mission of
Galactica is to gather
together the human survi-
vors of the Galaxy and to
find the lost planet Earth
which was colonised in the
long distant past by other
humans.

Like 'Star Wars', the

film is full of parables, in
this case the Old Testa-
ment escape of Moses
from Egypt is only thinly
disguised. Throughout the
film you can't help
noticing the Star Wars
parallels, even down to the
noise made by the laser
guns.

Galactica is a film you'll
have to see if you get the
chance - it lacks the
novelty of 'Star Wars',
there's no R2D2, Darth
Vader or light sabres but
the effects are excellent
none the less.

Universal, who handle
the film, have not yet de-
cided if the film will be
distributed here. It is a
major, and very expensive
(at $14,000,000), pilot for a
TV series. If it is shown it
will not be before next
spring.
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digest..
watch reaction
Once more into the breach . . . and all that stuff. Why
is it that buying anything these days turns into a
battle between salesman and (intended) victim? Are
there nought but sharks lurking on the far side of the
counters? Are all the good men honest and true
working for ETI? (ouch).

Forgive the outpourings of despair gentle reader
but there really are times when we do wonder. With
apologies to all the excellent retail outlets in the trade
that we and you know and love, for we feel it may
serve to recount this little tale of what happened
when one of our staff was perusing digital watches in
a nameless emporium in Tottenham Court Road.
Sales Person:

ETI Dupe:

Sales Person:

ETI Dupe:
Sales Person:

ETI Dupe:

Sales Person:

Ell Dupe:

Sales Person:

ETI Dupe:

Sales Person:

ETI Dupe:

Sales Person:

(Closing in with a glint; Can I help
you sir?
It is O.K. thanks I'm just looking at
your men's watches - do you have
any in stainless steel?
(Rubs hands speculatively) You can
see all we have down there - those
Seiko are very nice machines(?)
How much?
£90.50 - plus VAT of course. Worth
every penny though. Rolls-Royce of
watches these - fantakic.
Yes very nice - but why are they so
much more expensive than those
others?
Oh there's no comparison. These
work on a totally different principle
to ANY other digital watch, and this
method is much more expensive to
make. Quartz you know.
(Displaying his full range of knowl-
edge on the subject) But they all use
quartz crystals in the oscillators, and
most use the same frequency even
don't they?
(Gives smug look and shakes head
sagely) No, no, no, no - you've been
reading some of these Sunday supp-
lements. Absolute rubbish those.
Seiko don't even use an oscillator at
all - none of these frequencies at all.
Not a moving part in the entire
watch.
(Beginning to lose contact with
reality) But if it doesn't use an
oscillator what does it count to keep
time?

(Totally confident): Days sir. Very
reliable these. Accurate to five secs a
month. LCD display, backlight, the
whole bit.
(Mystified) LCD? What's that stand
for?
(Efficiently and knowledgable) Lit
Continuously sir. No need to push a
button to find the time out here. .

At that point we'll drawn an editorial veil over the
proceedings. Believe us or not as you wish - but
perhaps shops should show the discourse to their
staff, and fire anyone who can find nought wrong.
P.S. We're working on a project for a watch that
counts days, rather than messy 32k oscillator signals.
Ours times the intervals between ice ages by periods
of the moon, and divides by 11,500,000,000,000.

Texas at home
A users club now exists for
those fortunate to own TI
machines. Called the '59
Club' it resides at 27
Montem Lane, Slough,
Berks under the watchful
eye of one Tim London. A

program library is in there
somewhere too, and a
newsletter is envisaged. So
if you're into Texas keyst-
rokes you know where to
go now.

WHAT'S
MISSING ?

An ETI T -Shirt of course,

Our little lady is perfectly
tsatrut,t haawnakyylo,,isi her

t to show you
how lost you cl be without
one

(At least that s what we
told her anyway

After all they are printed back
& front on high quality cotton --
black logo on red background
and cost a mere E2 00 all inc

orders to 
ETISHIRTS
25 27 OXFORD S?
LONDON VV1 1RF

Please sperfy
,urd allow 14 csliaces 7"r (1°"'S":r

THIS MONTH'S SPECIAL OFFER
"Motorola Audio Amplifier twatt I.C."

1 watt plus into 8-16 0, 9-16V, 10-400 MV sensitivity. Short circuit proof
required Only 90p with Data and circuits.
Sentinel Smoke and Gas Detector. This
beautifully made unit uses quality com-
ponents on fibreglass board, encased in
heavy duty. domed diecast box. 31/2 diam.
x 11/2 high. LED. indicator, TGS105 plug
in sensor, 24v, or 12v by altering 3 resistors,
will drive relay or lamp. Ideal for caravans.
boats. kitchens. etc.. etc. £6.45 with circuit
and data.
Miniature Vemitron* FM4 10.7MHz cer-
amic filters 50p each. 3 for £1
Crystal earpieces with lead

40p each. 3 for El
Magnetic earpieces with lead and plug

25p each 5 for El
Ultrasonic transducers transmitter and
receiver. 14mm diam 40 kcs.

£4.25 per pair
4 aluminium boxes 128 x 44 x 38mm, ideal
for signal injectors, etc. £1.00
100 miniature reed switches, ideal for
burg ar alarms, model railways. etc E3.30
6. le 12 volt reed refs:ye on board
E2 5.
Hig quality computer panels smothered in
to rade components

5 s E4 75
1 lbs . ... £8.95

New U.H.F. transistor TV tuners. Rotary
type with slow motion drive. aerial socket
and leads £2.50
Aluminium TV coax plus .... -10 for El

Miniature edgewise panel mounting
level motifs 2001,a F.S.D. 90p
300 mixed resistors 1/2 & 1/2 watt E1.50
300 modern mixed caps most types E3.30
1 0 mixed electrolytIcs E2.20

00 mixed printed circuit components
El .50

300 mixed printed circuit resistors £1 00
100 high -wattage resistors, W W etc.

£2.20
20 assorted VE/11-s and thermistors £1.20
25 assorted presets, skeleton. etc. £1.20
25 assorted pots and imams

. E1.50
470 o F 25v radial, modern type 10 for El
150 mixed 1- and 2 -watt resistors E1.50
100k vericap pots, can be banked side by
side, very compact 10 for £1
Mains Moons, long leads . 15 for £1
100 mixed modern miniature ceramic and
plate caps El 20

no heatsink

Don't let your environment dehydrate
you,. BUY OUR "HONEYWELL
'HUMIDITY CONTROLLER". Membrane
actuated. adjustable by 'A shaft. Ideal for
greenhouses. offices, centrally heated
homes. etc. 3.75A contacts at 250V. Build
Humidifiers or dehydration alarms with this
novel gadget at a fraction of original cost. El
each 3 for F2 50

Semiconductor Bargains
New Super Bargain Diode Pack. Includes
zener. power, bridge, vancap, silicon, ger-
anium, marked, unmarked, etc., etc. Excel-
lent value. 300 for £2.95.
New Improved -Transistor Packs: 100
New and marked transiators including BC
148. BC 154. BF 274. BC 212L. BF 200
and lots of others, only £4.95.
200 transistors as above and including
2N3055. AC128, BD131, BEY50. only
E9.95.
ITT 25kV ctv alit triplers for Dacca "Brad-
ford: chassis brand new E2.50. 5 for El 0
BD131 3 for £1.00
SN76115N (equivalent MC 13101 50p
TBA 120A . . 50p
10 assorted convergence pots E1.00
12 Quil. low profile 14 pin I.c. sockets.

£1.00
BF 200 6 -El BF 274- 12 -fl
BC 201. Is El BC 148 12 - E 1
BC 154 12 -El Varicap diodes 20 for El

01 B. types)

Deluxe Fibre Glass Printed
Circuit Etching Kits

Includes 150 sq ins copper clad f / g board
1Ib ferric chloride, 1 dalo etch resist pen.
abrasive cleaner. 2 mini drill bits. etch tray
and instructions Only E5.30
160 sq. ins-laile-Olais board .. £2.00
Dalo pen 90p
11b. ferric chloride to mil spec . E1 .25
5Ibs ferric chloride to mil spec. . E5.00
Instruction sheet 20p

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

ORDER TO SENTINEL SUPPLY DEPT.,
ETI. 149A BROOKMILL ROAD

DEPTFORD. LONDON. SE8

Callers by appointment only
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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 30p' TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS
POSTAGE AT COST. AIR /SURFACE.

VATExport orders no VAT. Applicable to U.K. Customer. only. Unless
marked *. T

stated otherwise, all
prime are ere of VAT. P1.0.. odd 8% to devices o the nest odd
121/2%.

We stock thousands more items. It pays to visit us. We are situated behind Watford Football Ground.
Nearest Underground/BR Station: Watford High Street. Open Monday to Seturdsy. Ample Free Coo
Perking apar.

POLYESTER CAPACITORS: Axial lead type (Values are in p F)
400V: 0-001. 0.0015. 0-0022. 0-0033 7p; 0-0047. 0-0068, 0-01. 0-015. 0-018 Sp; 0-022. 0-033.
109, 0-047. 0-068 149; 0.1. 115p; 0-15.0-22. 22p; 0-33. 0.47 Up; 0-6845p.
160V: 0-039 0)15 0-22 11p; 0-33, 0.4719p; 0.68. 1-0 22p; 1-529p- 2-232p; 4-736p.
OUBILIER: 1000V: 0.01, 0-015 20p; 0-02222p; 0-047289; 0-138p; 0-47489.

POLYESTER RADIAL LEAD (Values in p F) 25OV: FEED THROUGH
0-01, 0-015 0.022. 0-0274 0-033. 0.047. 0-068. 0.1 7p; 0.1511p; 0-22. 0-33 CAPACITORS
139; 047159; 0.68186; 1-024p; 1-527p; 2-231p. 1000pF /350V Sp

TAG -END TYPE: 70V: 2000 98p;4700.
65p; 25V: 4700. 48p; 2000. 37p; 40V: 15,000 450p. 325V: 200+100+50+100 190p.

ELECTROLYTIC CAPACITORS; Axial lead type (Values are in a F)
63V: 047 1.0. 1-5 2-2 2-5, 3.3, 4-7, 6-8, 8, 10. 15, 22. Bp; 47. 32. 50. 11p; 63 100, 27p; 50V; 100,
7p; 50. 100. 220. 25p; 470, 50p; 1000, 2200. 65p; 40V: 22. 33, 7p; 100. 11p; 3300, 62p: 4700. 64p;
35V: 10.33, 76; 330. 470. 32p; 1000, 49p; 25V: 10, 22. 47, 6p; 80, 100, 160, Sp; 220. 250. 13p; 470.
640. Up; 1000. 27p; 1500, 309; 2000. 34p; 3300. 586; 4700 1146; 16V: 10, 40. 47. 68. 7p; 100. 125,
8p; 470, 16p; 1000, 1500, 20p; 2200. 34p; 10V: 4. 100. 8p; 640, 10p; 1000. 14p.

1210: 50V: 10,000. 255p; 3000. 75p; 40V: 4000 70p; 2500.

M BEAD CAPACITORS
35V: 0 16 F. 0-22 0-33. 0.47, 0-68,
1G, 2 2µF, 3.3, 4-7. 6-8. 2SV: 1-5, 10.
20V: 1-5. 16V: 101F 139 each. 22 256.
47p F. 10040p.
10V: 220E. 33.47 61/: 47. 68. 100
3V: 68. 1000F 20p each

POTENTIOMETERS (AB or EGENI
Carton Track. 54W Log & 55W liner values
5000 1 K)) & 2K0 (lin only) Single gang

27p
5K0-2MQ single gang 27p
5K)7 -2M0 single gang D/P switch 60p
5K0-211.40 dual gang stereo 70p

MYLAR FILM CAPACITORS
1001/2 0.001, 0.002, 0-005. 04310F 5p
0-015, 0-02. 0-04, 0-05. 0-056pF 7p
0 lo F. 0-15, 0.29p. SOV: 0.47aF 11p

CERAMIC CAPACITORS 50V
Range: 0.50 to 10.000pF
0-0150F, 0-0220F. 0-033s F
0.0470F 46, 0 F

3p
4p

'p.

SLIDER POTENTIOMETERS
0.25W log and linear values 60mm
560-5001(0 single gang 70p
101(0500K0 dual gang SOp
Self Stick Graduated Betels 22p

SILVER MICA (Values in pF) 3-3, 4-7,
6-8. 10, 12, 18 22. 33. 47. 50. 68. 75.
82. 85. 100, 120, 150, 220 116 each
250, 300. 330. 360. 390.
600. 820 169 each
1000, 1800 2000. 2200 20p each

PRESET POTENTIOMETERS
0.1W 5063-5M0 Miniature Vertical &
Horizontal 116
0.25W 1000-3-3M0 hon.. larger 1011
0.25W 2000-4.7510 Vert. 109

POLYSTYRENE CAPACITORS:
10pF to inf Bp; 1 5nF to 47nf 10p

CERAMIC TRIMMER CAPACITORS
2-7pF, 4-15pF 6'25pF 8-30pF 20p

MINIATURE TYPE TRIMMERS
2. 5-6pF, 3-10pF. 10-40pF 22p
5-25pF, 5-45pF; 60pF. 88pF. 30p

COMPRESSION TRIMMERS
3-40pF; 10.80pF, 25-190pF 25p
100-500pF. 1250pF 45p

RESISTORS - Erie make 5% Carbon
Miniature High Stability, Low noise

RANGE VAL 1-99 100+
54W 2.20-4.7M E24 1.59 1p
VrW 2 20-4 7M E12 2p 1.5p-
1W 2.20.10M E12 5p 4p
2% Metal Film 100-1M0 8p 4p
1%0.5W 510.1M E24 109 7p
100+ price applies to Resistors of each
type not mixed values.

THERMISTORS: VA I 034. 1039,
1040. 1055. 1056, 1058. 1066. 1067,
1098. 1100 209 each.

OPTO
ELECTRONICS *
LEDs plus Clip
TIL209 Red 139
TIL211 Grn 14
T1L212 Yellow 22p
.2 Red 15p
2 Amber Green

Yellow 19p
LS400 255p
OCP71 110p
ORM 84p
ORP12 539
TIL307 6759
2N5777 45p
7 Segment Displays
5-LT.01 4609
TIL312 3 CA 105p
TIL313 3 CC 1059
TIL321 .5 CA 1159
TIL322 .5 CC 115p
DL704 3 CC 99p
01707 .3 CA 999
01747 .6 CA 1809
F50357 12139
MAN3640 175p
X45351 3 Grn

1809
HP5082.77301609
Liquid Crystal Display
31/2 or 4 Digit 976p
OPTO
ISOLATORS
TIL 111 /2 1059
TIL114 110p
TIL117 164p

JACKSONS VARIABLE CAPACITORS -
Dielectric 0 2 365pF with low
100 / 300pF 140p motion Drive 325p
500pF 1650 00 208/176 2859
6 1 Ball Drive with slow
4511i DAF 116p* 'notion drive 325p
Dial Drive 4183 C804-5pF 10 15
6 I )36 1 11509* 25 50pF 175p*
Drum 54rnm 34* 100. 150pF 215p*
0-1-365pF 2456 3x310pF 4956
00 2 365pF 275p 00.3x25pF 430p

DENCO COILS RDTf - 92p
DP VALVE TYPE RFC 5 chokes 916
Range 1.5 61,Y.R,W RFC 7 (19mH) Sap

55p 1E113/14/15/16/
6-7 B,Y,R 7 17 856
1-5 Green 2p IFT 18/16 or 455
1- 1-5 By.R.W 939 99p
894. Valve Holder TOCW1 869

259 M5FR 82p
MW /LW 5FR 103p

RF CHOKES
10H 4.7 10. 22. 33. 47. 100. 200 470
750, 1 intl. 2.5. 5 10 35p..eh
43mH 100 609 each

VEROBOARD* 01 015 015
(copper clad) (plain)

21/2 x 3% - 41 p 339 22p
21/2 x 5 499 45p 289
314 x 3% 414 456

x 5 569 60p 39p
21/2x 17 152p 121p 79p
37A x 17 195p 1639 107p
414 x 17 252p - 1659
Pkt of 35 pins 30p
Spot face cutter 85p
Pin insertion tool 99p

DIODES

A.4119 lc
4415 1

CR033 15
81100 2
BY126 1

BY127 1

0A9
0A47
0470
0479
0A81
0485
0A90
0491
0495
04200
0A202
N914
N916
544001/2*
N4003*
54004/5*
N4006/7*
N4148
S44 20
3A/100V* 18
3A/400V* 20
34/6004* 27
34/1000V*

30
6A/600V 50

7
1

1

1

1

1

*BRIDGE
RECTIFIERS
(pla*ic ca.)
lAisov 20
1A/100V 22
IA /200V 25
14/400V 29
1A/600V 34
2A/50V 35
2A/100V 44
2A/200V 46
24/400V 53
24/600V 65
44/100V 72
4A/200V 75
4A/400V 79,

44/600V 105
4A/800V 120
68/100V 73
6A/200V 78
68/4004 85
81164 56
VM18 DIL 40

ZENERS
Range 2V7 to
3W 400mW

Speech
Range 3V3 to
33V. 1.3W

179 ewer

NOISE
Z5J 150

VERO WIRING PEN*
Plus Spool 325p

Spare spool (wire) 80p* Combs 7p each

FERRIC CHLORIDE*
llb bag Anhydrous 65p + 30p p. & p.

DALO ETCH RESIST PEN* + spare rip
75p

VARICAPS
MVAM2 135
MVAAA115

105
64102 25
BB104 40
881058 40
86106 40

COPPER CLAD BOARDS*
Fibre Single- Double- SRBP
Glass sided sided 7 5 x7.5
6 x 6 759 goo 606
6 x12 130p 175p

DIL SOCKETS* Low Profile (TEXAS)
El pin 10p; 14 pin 129, 16 pin 13p; 18 P.
20p; 20 pin 27p; 22 pin 3109; 24 pin 30p;
28 pin 42p; 40 pin 55p. 60 pm 244.
SOLDERCON PINS* -
1,10, 50p, 1000 pins 3509

TRIACS*
3A200V 40
3A400V 55
64400V 70
64500V 115
84200V 60
84400V 75
84500V 52

104500V 97
154400V1115
164400V155
164500V 210
406 6 9 55

SCRs*

larist°rsze
14100V 42
14200V
14400V
14600V

47
52
70

3450V 38
3A100V E, 43
3A200V 60
3A400V 110
3A600V 120
5A400V 120
78400V 125
84400V 150
87106 150
C1060 55
T1C44 25
TIC45 45
2N4444 140

DIAC*
ST2 25

Minimum
order
£2

please
LINEAR ICs
02 75
09C 8 pin 35
09C 14 pin 49
09C TO5 35
23* 14 pin 451
41* 8 pen 22
41*14 pin 32
47C* 14 prn 70
48C*8 pin 35

753 8 pin 150
810 169
41.1-0212 15110

AY -1.1313A 660
AY -1-1320 535
AY -1-5050 241
AY -1-5051 145
AY -1-6721/6 195
AY 3 1015* 560
AY -3-8500* 390
AY -3.8550* 450
81-3-8710* 850
41-5-1013* 450
AY -5-12244.260
41-5-1230* 490
AY -5.1315 560
AY -5-1317A 630
AY -5-3500* 510
AY -5-3507* 415
AY -5-4007 650
CA3011* 82
CA3014* 137
CA3018* 68
CA3020 170
CA3023 170
CA30284* 80
CA3035 240
CA3036 110
CA3043 190
CA3046 71
CA3048 200
CA3075 175
CA3080E* 80
CA3081 190
CA3089E 210
CA3090AQ 390
CA3123E 200
CA3130* 85
CA3140* 92
1017106* 975
1017107* 975
ICM7205* 1150
iCL8038CC370
LM300H 170
rxr10146* 30

TRANSISTORS
AC107* 23 BC168C
AC117* 35 8C169C
AC125* 19 BC170
AC126* 19 BC171
AC127* 19 BC172
AC128* 18 BC177*
AC141* 24 80178*
AC1416* 38 8C179*
AC142* 24 BC182
AC1426* 38 BC183
AC176* 18 80184
ACIB7* 20 801821
AC188* 20 801831
ACY17 35 801841
ACY18 40 80186
ACYI9 40 BC187*
AC120 40 BC212
ACY21 35 802121
ACY22 40 BC213
ACY28 40 802131
ACY39 78 BC214
ACY41 39 BC214K
ACY44 39 BC214L
40149* 60 803078
AD161* 42 BC308
AD162* 42 80327
AF106* 70 BC328
AF114* 25 80338
AF115* 25 BC441*
AF116* 25 80461*
AF117* 25 80477*
AF116* 55 8C547
AF121* 48 6C548
AF124.* 56 BC549C
AF125* 35 BC557
AF126 65 BC558
AF127* 35 80559
AF139* 35 BCY30*
AF178* 70 80134*
AF180* 70 BCY39*
AF186* 50 FICY40*
AF239* 42 BCY42
AFZ11 128 BCY43
ASY26* 40 BCY58
ASY27* 45 BC159*
ASY50* 95 EICY70*
ASY76* 95 8011*
ASZ21 60 80172*
BC107* 9 EI01713*
BC10713* 10 BC211
BC108* 9 130112
BC10813* 12 130115*
BC108C* 12 80121
BC109* 9 80123
801098* 12 60124*
80109C* 12 80131*
BC113 17 80132*
80114 19 B0133*
BC115 19 80135*
80116 19 60136*
BC117 15 80137*
80118 19 8D138*
80119* 26 130139*
BC134 19 80140*
BC135 20 1313142*
BC136 18 60144*
BC137 20 130145*
BC140* 28 130181*
8C142* 25 813205*
8C143* 25 50378*
BC147 7 80434
801478 10 BD517*
60148 7 BD6954*
BC1488 10 80696.4*
801480 10 8DY11
BC149 a 8DY17*
BC149C 10 60160*
BC153 14 60161*
8C154 14 BF115*
BC157 10 I3F154*
80158 11 13E158*
BC159 11 8F160
8C160* 7 BF161
BC1674 11 BK167

LM304
LM 08T
LM 18H*
LM 19S*
LM 24A
LM 39*
LM 48*
LM 79*
LM 80
LM3815
1.64 SIAN
LM 82
LM 458*
LM 900*
LM 9095*
LM 911*
M 2524A*
M2 3A4*
MC 63
MC724*
MC1303
MC1304P
MC1310P
MC1312P0
MC1488
MC1489*

240
110
205
195

79
80

120
375

95
145
248
125

50
60
70

125
750
795
275
175

88
260
175
195

85
90

10130* 452
MC14433L 1250
MC1458* 50
MC1495* 395
MC1496L 92
MC1710CG 79
MC3340P 150
MC3360P 120
MC3401 70
MEM780 205
MFC4000B 85
MFC6040* 97
MK50253* 650
MK50362* 650
MK50398* 635
MM2112* 110
MM57160* 620
NE350 160
NE515 80
NE543K 210
NE544 185
NE555* 29
NE55608* 60
NE560* 325
NE561* 3951
NE56213* 410
NE565A* 120
NE566* 160
NF567V 170

12
10
17
11
10
15
14
14

9
9

10
10
10
21
28

9
10

9
10

9
14
10
14
13
15
13
12
30
30
15
11
11
13
13
12
20
57
75

180
78
48
75
22
22
15
15
16
20

145
95
62
95
es

115
38
38
43
26
37
36
36
45
50
59

198
198
85

110
65
42
66
75
75

220
195
110
165

22
25
29
30
60
25

NE571 460
RAM2102.2* 170
RC4136D 120
80642513* 700
SAS560 240
SAS570 240
SG3402* 295
SL437A 560
5572710* 43
5572733* 125
5575450* 54
SN754546* 45
SN76003N 211
SN76013 140
SN76018* 148
SN76023 140
SN760335 211
S5761155 215
SN76131* 110
S5762275 115
5576477* 225
SN76810* 150
TAA550 50
TAA621451 228
TAA6614 155
TAA700 353
TAA960 300
TAD100 150
TBA1205 70
TBA540 215
TBA5400 220
TBA5503 330
TBA641-A 12
BX or BX11 250
TBA651 180
TBA800 90
7848105 105
TBA820 70
7849200 260
TC42700 220
TCA27OS0 220
TDA1022 575*
1042020 320
TL0131CP* 52
TL082CP* 96
TL084CP* 130
L1/2.4170 198
25414 105
25424E 130
25425E* 375

111. 74*
(TEXAS)
7400 13
/401 13

-

6E173* 25 MPSA56 24 T1S43 36 292217* 48
6F177* 24 MPSA70 34 TIS44 45 2 N2218A* 31

8F178* 25 MPSUO2 se 11S45 as 2N2219A* 22
8F179* 30 MPSUO5 48 TIS46 as 252220A* 26
8F180* 20 MPSUO6 54 TIS47 50 2522214* 23
8F181* 30 MPSU52 65 T(S48 so 2522224* 20
BF182* 30 MPSU55 53 T1S49 50 2N2303* 46
8F183* 30 MPSU56 56 TIS50 47 2N2368* 21

13E184* 30 MPU131* 39 TIS74 47 252369A* 15
8F194 10 0023* 150 TIS90 18 252483* 28
8E195 10 0025* 120 71591 22 2N2484* 30
8E196 10 0026* 150 213(107 11 252648* 48
SF197 10 0028* 99 27%108 11 2N2784 95
8E198 IS 0029* 160 ITX109 11 252904* 22
8E199 19 0C35* so ZTX212 28 252905A* 20
8F200* 32 0036* N ZTX303 13 2142906* 16
8F2244 15 0041* 4S ITX301 16 252907* 20
0E244 24 0042* 32 Z1X302 18 21429074* 22
13E2448 30 0043* 55 2TX303 21 252926G 10
13E256* 50 0044* 31 ZIX304 24 2143011* 24
13F257* ze 0045* ao Z13(311 17 2N3053* 20
8E258* 30 0C46* as ZTX314 24 26/3054* 49
8E259* 37 0070* 19 ZTX320 30 2N3055* 56
0E336 30 0071* 25 ZTX326 40 2N3108 39
BF394 22 0072* 30 ITX341 20 2N3442* 131
BF594 40 0074* 45 ITX500 13 253563 20
0F595 35 0075* 45 ZTX501 14 253614* 165
BER39 25 0076* 36 ITX502 19 2143615* 135.
BER40 2S 0077* 76 ITX503 15 253663* 24
BER4I 28 0079* 76 ZTX504 25 253702 10
BFR79 26 00810* as ZTX531 25 2N3703 11

BEM 28 00820* as ZTX550 25 253704 10

BFR81 25 0083* 48 40250* 85 2N3705 11

BER98 106 0084* 44 40251* 97 2N3706 10

8F529* 26 0C122* es 40311* 50 2N3707 10
13f)(81* 130 CC123* 48 40313* 125 253708 10
8FX84* 24 0C139* 55 40315 55 2N3709 10
BEX85* 24 00140* 85 40316* 85 2N3710 16

8FX86* 25 0C141* 85 40317* 52 253711 10
8FX87* 23 00170* 40 40319* 71 253772* 170
BFX88* 24 0C171* 40 40320* 56 253773* 288
BFY18* 50 00200* 4S 40323* 80 2N3819 22
EIFY50* 20 0C201* 75 40324* 85 2613820 32
BFY5108511110 20 00203* 65 40328* 52 253823* 65
BEY52* 20 00204* 55 40327* 62 253824* 70
BEY53* 211 SJE5039* 96 40347* 80 253866* 90
FIFY55* 45 TIP29 43 40348* 101 2N3903 18
13FY64* 40 TIP29A 44 40360* 43 253904 18
BEY71* 20 TIP2913 66 40361* 45 2N3905 18
BSX20* IS T1P29C 60 40362* 48 2143906 17
85026* 75 TIP30 47 40406* 85 2N4037* 52
BSX29* 45 119304 47 40407* 50 2N4041* 80
BSX78* 56 11P309 ea 40408* 75 254058* 17
BSY95A* 25 TIP30C se 40411* 255 2N4061 17
BU105* 140 T1P31* 40 40412* 63 254062 13
00205 150 TIP31A* 40 40467* 95 254064* 120
BU208 728 TIP3113* 40 40594* 80 2N4069 45
E421 90 TIP31C* 66 40495* 90 2N4236 145
E5567 55 TIP32* 46 40603* 65 254286 20
M08001* 158 TIP32A* 49 40636* 125 2N4289 20
ME1120 25 TIP328* 70 40673* 68 2N4859 65
ME4102 10 TIP32C* 70 2N697* 21 2N4922* 56
ME6002 14 TIP33* SO 261698* 39 255135 42
MJ400* 90 TIP33A* SO 25699* 39 255136 42
MJ491* leo TIP33B* 100 2N706,4* 19 2N5138 20
MJ2955* 99 TIP33C* 106 2N707* 50 255172 24
MJE34O* 46 TIP34* es 2N708* 19 255179* 60
MJE370* 55 TIP34A* es 214914* 32 255180* 60
MJE371* 90 TlP348* 110 25916* 27 255191* 65
MJE52011. 45 11P34C* 110 214918* 30 2N5305* 24
MJE521* 66 TIP35* 215 2N920* 51 2N5457 32
MJE2955* 115 TIP354 225 2N930* 18 2N5458 32
MJE3055* 50 TlP358* 240 2N1131* 22 255459 32
MPF102 30 TIP35C* 270 2N1132* 22 255485 32
MPF103 38 TIP36* 260 251303* 50 2N5777* 45
MPF104 36 TIP36A* 266 2111304* 50 2N6027 40
MPF105 36 TIP3613* 300 251305* 28 256109 45
MPF106 50 11P36C* 325 251306* 35 2613234* 50
MPF107 50 TIP4149 63 2N1307* 50 35128* 85
MPS3904 40 TIP4113* 73 2N1308* 46 3N140* 55
MPS405 24 T1P42A* 64 2N1613* 23

MascluodMPSA06 24 T1P4213* 82 2N1670* 150
PlirM11.-§Al2 42 TIP2955* 63 2N1671111* 195

MPSA55 24 71P3055* 51 2N2160* 105 10p SIRIM

7402 14 74 9 210 74182 160 4043 94 4422 545
7403 14 7490 33 74184 135 4044 95 4433 1225
7404 14 74 1 75 74185 135 4045 145 4435 825
7405 18 74 2 38 74188 275 4046 128 4440 1275
7406 38 74 3 32 74190 115 4047 67 4450 296
7407 38 74 4 78 74192 105 4048 58 4451 295
7408 17 74 5 65 74193 105 4049 45 4452
7409 17 74 6 57 74194 105 4050 46 4490F 695
7410 15 7497 189 74195 es 4051 72 4490V 525
7411 20 74 00 119 74196 se 4052 72 4501 17

7412 17 74 04 82 74197 es 4053 72 4502 120
7413 30 74 05 62 74198 150 4054 110 4503 69
7414 51 74 07 29 4055 12S 4506 51

CMOS*7416 30
7417 30

74 09 . 54
74110 54

4057 2570
4059 450

4507
4508

55
298

7420 16 74 11 68 4000 15 4060 115 4510 99
7421 29 74116 198 4001 17 4063 110 4511 150
7422 24 74118 53 4002 17 4066 58 4512 98
7423 27 74120 115 4006 105 4067 380 4513 208
7425 27 74121 25 4007 19 4068 22 4514 265
7426 36 74122 48 4008 87 4069 20 '4515 299
7427 27 74123 45 4009 50 4070 32 4516 120
7428 35 74125 38 4010 50 4071 21 4517 382
7430 17 74126 57 4011 15 4072 21 4518 102
7432 25 74128 74 4012 15 4073 21 4519 55
7433 40 74132 73 4013 42 4075 23 4520 108
7437 30 74141 56 4014 OS 4076 85 4521 268
7438 33 74142 269 4015 8$ 4077 40 4522 199
7440 17
7441 74

74143 314
74144 314

4016 45
4017 55

4078 21
4081 20

4527
4528

152
se

7442 88 74145 65 4018 89 4082 21 4529 165
7443 115 74147 175 4019 45 4085 74 4530 55
7444 112
7445 94
7446 94
7447 82
7448 56
7450 17
7451 17
7453 17
7454 17
7460 17
7470 28
7472 25
7473 32
7474 27
7475 38
7476 36
7480 ' 45
7481 86

74148 109
74150 99
74151 64
74153 64
74154 96
74155 53
74156 80
74159 210
74160 82
74161 92
74163 82
74164 105
74165 105
74166 161
74167 20
74172 625
74173 170
74174 87

4020 OS
4021 91
4022 se
4023 20
4024 es
4025 19
4026 1110
4027 46
4028 51
4029 99
4030 55
4031 205
4032 100
4033 145
4034 155
4035 111
4036 325
4037 100

4086
4089 150
4093
4094 190
4096 105
4097 372
4098 110
4099' 145
4160 106
4161 105
4162 109
4163 109
4174 110
4175
4194 108
4408 720
4409 720
4410 720

73

88 7411.1;316
00 18
01 18
02 20
03 20
04 20
05 23
05 22
09 22
10 20
11 22

59
12 23
13 38

75145

30
20

3? 22
7482 89
7483 72

74175 87
74176 75

4038 106
4039 320

4412F 1850
4412V1360 74LS Sedion

an7484 95 74177 78 4040 105 4415F 795
41661/b144

7485 106
7486 31

74180 85
_74181 165

4041 80
_4042 75

4415V 795
4419 280

next pop
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Introducing DM900 - The
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 3,/z 0.5. LIQUID CRYSTAL

41ltrt
DISPLAY - on our amazingly accurate DM M
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

Special introductory offer £54.50*(p&p insured add 80p)
Calibration service charge for working Units £5.75. Readybuilt Units available by special

order at £75.50* (p&p add 80p)
(Optional extras. Probes 1.50*; Carrying Case £1.50*)

(Demonstration on at our Shop)

JACK PLUGS

Screened PI stic
c rome body

2.5mm 12p Sp
3 5mm 15p Op
MONO 23p 5p
STEREO 31p 18p

open
metal

6p
8p

13p
15p

DIN

2 PIN Loudspeaker
3, 4. 5 Audio

CO -AXIAL (TV)

PLUGS

1p
3p

14p

PHONO
assorted colours
Metal screened

9p
12p

BANANA 4mm
2rnm

mm

11p
10p

7p

WANDER 3 rnrn
DC Type
AC 2 -pin American

8p
15p
15p

VOLTAGE*
REGULATORS
T03 Can Type p -
14+ve 5V, I 2V,
15V. 18V 145
MVR5 or 12 180
lA -ve 5V, 12V

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

+ve IA (T0220)
5V. 12V, 15V,
18V, 24V 85

-ve 0.54 5V. 6V,
8V, 12V, 15V 95

- ve 14 5V. 12V
125

-ve 0. IA (T092)
5V 12V. 15V 60
LNI309K
LM320-12
LM320-15
LM323K
LM304H
LM3171-1
LM3I 7K
LM325N
LM326N
LM 723

135
165
165
625
240
100
350
240
240

45

SOCKETS SWITCHES. SLIDE 250V
TOGGLE 2A 250V IA DPDT 14p

moulded on line SPST 28p IA DPDT c/over 15p
with couplers DPST 34p I/Jok DPDT 13p
break 11p DPDT 38p 4 pole 2 -way 24p

contacts 12p 4 pole on/off 54p PUSH SUTTON
20p
24p

18p
22p SUB -MIN TOGGLE

SP changeover 59p

Spring loaded
SPST on/off SCip
SPOT c/over 65p

SOCKETS In Line SPST on /oH 54p
SPST biased 85p

DPDT 6 Tag 85p
MINIATURE

7p 18p DPDT 6 tags 70p Non Locking
8p 20p DPDT centre off 79p Push to Make 15p

DPDT Biased 115p Push Break 25p
14p 14p

ROTARY. Make youlown multiway Switch -
Adjustable Stop Shaf ng Assembly. Accorn
modate up to 6 Wale s 89p
Mains Switch DPST to fit 34p
Break Before Make Wafers. 1 pole/ 12 way

5p single
8p double
10p 3 -way

15p

12p 2p/6 way 3p/4 way. 4p/3 way. 6p/2 way
10p 47p
7p Spacer and Screen Sp

ROTARY: (Ad)ortable Stop)
1 pole/2 to 12 way. 2p/2 to 6 way 3

8p
20p pole/ 2 to 4 way, 4 pole/2 to way 41p
15p ROTARY. Mains 250V AC 4 Amp 45o

TRANSFORMERS*)Ma, s Prim 2 0-240V1
6-0-6V 100mA 90p 5-0 15V 1A 275p+
9.0-9V 75mA 95p 8-0 18V IA 295p4-
12 -0-12V 100inA 911p 3o -0.30v to 315p+
0-120-12V 15OrnA 20-0-202A 340p+

1400 6-0-6V 1.54 345p+
0-60-6V 2801nA 180p 0 -1B0 -18V 1.5A
0-150-15V 0.3A

280p+
0-4.5 0-4.5V 0 6A

280p+
12-0 12V 0.5A 280p+
012 0-12 0.5A 280p+
15-0 15V 0.54 280p+
24-0 24V 0.54 260p+
9-09V 14 275p+
12-0-12V to 275p+
0-120.12V IA 295p+
30-24-20-1 5-1 2-0 IA
Multi tappings 360p+
30-24-20-15-12-0
2A multi tap 445p+
(Please add 3-p p&p charge to all prices marked

+, above our normal postal charge)

379p+
9-09V 2A 315p+
12-0 12V 2A 320p+
30-25-20-0-20
25-302A 497p+
0-6 0-6V 6VA 240p
0-12 0-12A 6VA 240p
0-15 0-15V 6VA 240p
0-20 0-20V 6VA 240p
LT44 42p
LT700 Mia. 0/P Pri.
1.2K. Sac. 3 20 42p
MOT Min. 0/P Pri.
1.2K. Sec. 80 380

ALUM.
BOXES*
WITH LID'

3x 2X1 45
21/.51,4x11/2"

65
4x4x11/2" GB
4x214x1 80
4x5Not196" 78
4x21/2x2" 64
5x4x2" 52
13x4x2" 115

7x5x215" 114
MO" 145
1000" 172
10k41/4,3" 142
12x5x3" 185
12x8x3" 210

EARPHONES
Magnetic
2.5mm 18p
3.5mm 18p
Crystal 330.

ULTRASONIC
TRANS-
DUCERS
£3.95* per pair

KNOBS*to fit 'A shaft
K 1 Black Pointer type 9p
K I a White Pointer type 11p
K2 Slim Savored Aluminium 12p
K3 Satin Black Ribbed 22mm diem 12p
K4 Black Serrated Metal top with
line Indicator 35mm diem. 22p
K4o As K4 but 25mm diam. 20p
K5 Black Fluted. metal top & skirt.
calibrated 0.9. 37mm diam 28p
K6 As K5 but with pointer on skin 28p
K7 Black Knurled, tapered. metal too F.
skirt Caliberated 0-9 30mm 26p
K7a As above but pointer on skirt 26p
K8 Black or Silvered for Slider Pot 10p
K1 Aluminised plastic with line
indicator, 22mm diam. 16p
KI9 Solid Aluminium Amplifier Knob
Etchline indicator, skirted 22mm 30p

SPEAKERS

80 0 3W p
2" VA" 65
2 6 3" 58
4002.5" 65
6402.5" 65
8 0 5W
7" x 4" 190
80 3W
6" it 4" 160

PANEL
METERS*

FSD
60x46x
35mm
0-500A
0-100p A
0-5000A
0-1mA
0-51n4
0-10mA
0-50mA
0-100m4
0-500mA
0-14
0.2A
025V
0-50V AC
0-300V AC

475p each

41/4(6'4(0
0-50p A
0-100o A
0500p A
595p each

HEAT
SINKS

1092 80
105 9p
TO18 Sp
10220

22p
TO3 22p
1066 22p

COMPLEX
SOUND
GENERATOR

ETI Oct 1978
Pans now
available Senn
SAE for List

74LS*
cont.

48
2/ 28
28 48
30 22
32 27
33 39
37 39
38 39
40 25
4? pp
47 so
48 120
49 124
51 26
54 28
55 30
63 150
73 46
74 41
75 48
76 40
78 40
83 115
85 118

86
90
91
92
93
95
96
107
109
112
113
114
122
123
124
125
126
132
136
138
139
145
147
148
151
153
155
156

43
60

104
89
89

116
116

44
55
55
50
so
70
70

180
60
so
95
55
as
85

108
170
173

96
76
96
96

157
158
160
161
162
163
164
165
166
170
173
174
175
181
183
190
191
1§/
193
194
195
196
197
221
240

241
242
243

78
se

125
66

135
118
114

75
228
288
105
106
110
398
298
140
140
130
130
166
136

oo
140

96
236
232
232
232

259
261
266
273
275
279
283
290
?93
295
298
324
325
326
327
347
348
352
353
365
366
367
368
373
375
377
378
.379

180
450

52
244
260
66

192
128

-128
185
168
240
290
294
268
148
188
228
228

65
85
85
se

160
180
212
184
215

245
247
248
249
251
253
257
258

-384
386
390
393
395
396
398
399
445

447
490
668
669
670

270
190
190
190
134
142
110
146

88
88

230
230
218
215
278
230
150

144
180
182
182
248

VDU Chip and
MODULE for TV
Convert your TV onto a VDU by
using the new Thompson-CSF
TVCRT controller chili
SF F96364 16 line by 64
characters text refreshment
Cursor management. Cursor
management on screen, Line
erasing Compatible with any
computing system.

SF F96364E E11.754
41.3.1015 E5.60.
AT5-1013UART f4.60,4
71301 ROM E8.200
5E580102 RAM E2.054
74LS163 RAM E1.184
UHF Modulator E2.50.
Complete Module 6138.500
(Send 30p stamps for lull
technical data)

KEYBOARDS*
Full Asc. Coded 56 Kr.,

E45

.diegnesers's
feeling
sporty?
Somewhere amid the
teeming multitudes of
watches that don't go tick
in the night, this button
ridden wristband from
Casio appealed to us.
Apart from the usual
watch type functions the
F100 is a 1/100S stop-
watch with lap time
facility. Depending on
whether you go for the
black case or the posh
stainless one, it will cost
you between £25 and £50.

rca has disc trouble
Oh for a standard that is a
standard standard. Wit-
ness this latest piece of
lunacy:

Sometime next year
video discs will impact on
our lives. Japanese firms
are meeting to try and
agree a standard format in
an effort to avoid shades of
four channel lunacy being
seen again. So far so good.
Unbelievably good in fact.

However just to be
b . . . . y awkward both
RCA and Philips have
their own totally incom-
patible systems all set to
burit forth like over -ripe
spots. It can be confidently
expected that both will

hang onto their own like
grim death - if they take
part in the talks at all -
and thus create another
battle which at best only
one can win, and both will
probably get clobbered in.

Informal talks are
reported to have already
begun in Japan and great
interest being shown in
combining both video and
digital audio retrieval in
one product. Good luck to
those who would standar-
dise and thus software
nicely, and a plague of
tolerance failures be upon
those who would con-
found and confuse.

stand before the bench

Although designed as a
component handling sys-
tem, it seems to us this
little array would make a
handy addition to the
home constructors work-
bench. A wide array of
bins are available and all

come in four colours to
satisfy the houseproud or
colour blind. Designated
the 40-12-H it is produced
by Link-Hampson Ltd of 5
Bone Lane, Newbury,
Berkshire. Look ye thence
for further details.
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OS TS new 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 'Hyperfi' mpx decoder with post decoder muting and pilot cancel £19.95 VMOS

COUI1TER ATTRACT10115
From previous advertisements, we trust you all now know that the OSTS supplies only
the very best quality parts, and that buying from the OSTS you may construct your
circuit in total confidence that the parts will not let you down - so this month we feature
a couple of really excellent products that will shortly feature as "standards" :
ICM7207 A frequency counter crystal contolled gating and timing IC E4.95

ICM7208 A seven decade counter for use with the 7207 £14.95

ICM7217 Four decade presettable counter/timer with carry out & LED drive £9.50
25p and an SAE brings you a photocopy of a feature article describing a 500MHz counter
using the 7207/8 and 11C90 ECL prescalar for around £60.
Please note that OSTS prices exclude VAT at 8% throughout this side of the page. Most
ambit items are at 12%% except those marked Please keep orders separately totalled,
although a single combined payment, and 25p postage charge, will be sufficient.

W4000 CMOS Micromarket
4000 17p 4059 5630
4001 170 4060 115p
4002 17p 4063 109p
4006 1090 4066 53p
4007 18p 4067 400p
4008 80p 4068 25p
4009 58P 4069 20p
4010 58p 4070 20p
4011 17p 4071 20p
4012 17p 4072 20p
4013 550 4073 20p
4016 52p 4075 20p
4017 80P 4076 90p
4018 80p 4077 20p
4019 60p 4078 20p
4020 93p 4081 20p
4021 82p 4082 20p
4022 90p 4085 82p
4023 17p 4086 820
4024 76p 4089 150p
4025 17p 4093 500
4026 180p 4094 190P
4027 55p 4096 1050
4028 72p 4097 372p
4029 100P 4098 110p
4030 58p 4099  122p
4031 250p 4160 90p
4032 100p 4161 900
4033 1450 4162 90p
4034 200p 4163 90p
4035 120p 4174 104p
4036 250p 4175 95p
4037 100p 4194 95p
4038 105p 4501 23p
4039 250p 4502 910
4040 83p 4503 69p
4041 90p 4506 51p
4042 85p 4507 55p
4043 85p 4508 248p
4044 80p 4510 99p
4045 1500 4511 1490
4046 130p 4512 98p
4047 99p 4513 2066
4048 60p 4514 260p
4049 55p 4515 300p
4050 550 4516 1250
4051 65p 4517 3820
4052 65p 4518 103p
4053 65p 4519 57p
4054 120p 4520 109p
4055 135p 4521 2360

4522 149p 6800 series
4527 157p
4528 102p
4529 141p
4530 90p
4531 141p
4532 125
4534 614p
4536 380
4538 150.

4539 110
4541 141
4543 174.
4549 399
4553 440.
4554 153.

4556 77p
4557 386
4558 117
4559 38:
4560 21:
4561 65p
4562 535

4566 159
4568 281
4569 303
4572 25p
4580 600.
4581 319.
4582 164.
4583 84p
4584 63p
4585 100_

6800P
6820P
6850P
6810P
6852

E13
E6
E6.75
E4
E15

8080 series
8080
8212

E16

8216
8224
8228
88225551

E225
(4
E5.25
E8
E5.40

MEMORIES
2102
2112
2513
4027

E1.70
E3 40
E7.54
[5.78

2114 EIO
2708 00.55
Development
MEK6800 E220
TK80 E306
AMI, Signetics.
TI,
Harris etc. OA

Voltage Regs
NEW LOW PRICES
7800 series UC T0220 package 1A all 95p
7900 series UC TO220 package 1A all £1
78MUC series TO220 package Y,A all 90p
78LCP series TO92 100mA all 35p

L200 up to 3A/adjustable V&A 195p

78MGT2C %amp adjustable volts 175p
79MGT2C %amp adjustable volts 175p

723C precision controller 65p

MAINS FILTERS FOR NOISE/RFI etc
1 amp in IEC connector £4.83
5 amp in 'wire in' case £3.87
NE550A 73p

LMERRS----
0IMOS
EA3130F 8 p
CA3130T 90p
CA3140E 35p
CA31407 72p
CA3160E 90p
CA3160T 99p
Op amps
i_M301AH 67p
LM301AN 30p
LM308H 121p
LM308N 97p
LM318H 279P
LM318N 2240

LM324N . 71p
LM339N 66p
LM348N 186p
LM3900N 600
709HC to5 64p
709PC dil 36p
710HC to5 65p
710PC dil 590
723CN 65p
741CH to5 66p
741CN 8dil 27p
747CN 70p
748CN 36p
NE5317 12Cp
NE531N 1050

OPTO 7 seg display

0.43" High Efficiency HP:
5082 7650 red CA
5082. 7653 red CC
5082- 7660 yellow CA 233
5082- 7663 yellow CC
5082. 7670 green CA
5082 7673 green CC

0.3" Standard HP
5082- 7730 red CA }147p
5082 7740 red CC
0.5" Fairchild
FND500 red CC 150p
END507 red CA 150p

TRItandard RIM LP Schottky
'N"LSN' 'N"LSN'

7400 13
7401 13
7402 14
7403 14
7404 14
7405 18
7406 38
7407 38
7408 17
7409 17
7410 15
7411 20
7412 17
7413 30
7414 51
7415
7416 30
7417 30
7420 16
7421 29
7422 24
7423 27
7425 27
7426 36
742) 27
7428 35
7430 17
7432 25
7433 40
7437 40
7438 33
7440 17
7441 74
7442 70
7443 115
7444 112
7445 94
7446 94
7447 82
7448 56
7449
7450 17
7451 17
7453 17
7454 17

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 74166
24 74109 63 38 74167
24 74110 54 74168

74111 68 74169
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

741'24 74183
24 74125 38 4.4 74184

All prices listed in
pence if

LSN' 'N"LSN'
57
74
73

-

44

78
2g
40
60
60

74185 134
74188 275
74190 115
74191
74192 105
74193 105
74194 105

92

180
180
187

56 74195 95 137

265) 74196 99 110
312 74197 85 110

312
65

74198 150
74199 160

175 74248 90
109 74251 90

99 74253 105
64 84 74257 108
64 54 74279 52
96 74283 120
54 110 74290 90
80 110 74295 120
67 55 74298 100

60 74258 110
210 74260 26

82 130 74365 49
92 78 74366 49
92 130 74367 43
92 78 74368 49

104 74375 60
105 74379 130

74399 150
20 74445 92

74447 90
200 74490 140

230 200 74668 110
625
170 MISCELLENY

87 120 NE555 30p
87 110 NE556 78p
75 NE558 180p
78 LM3909 72p
85 11C9ODC 1400p

165 350 8629 divide by 100
160 to 150MHz 4.20p

210 95H90DC 320MHz
135 divide by ten 7.80p

ICM7217 count
& display E9.50
ICM7207 clock
pulse IC E4.95
ICM7208 . count
& display E14.95
ICL7106CP - LCD
DVM IC E9.55
KIT E24.80
LED DVM with
ICL7107 (20.65

Ambit overspill
the remainder of th
column is not OSTS
Varicap diodes
VAT 12.5%
BA102 30p
BA121 32p
177210 30p
BBI 05B 40p
BB104B 45p
3xE1810413 200p
MVAM2 148p
MVAM115 105p
MVAMI25 105p
matching to a max
of 6 diodes 25p
Per diode 11%1
KV1210 2750
PIN & switching
VAT 12.5%
BA479 pin 35p
tda1061 pi -network
at tenuatot 95p
BAI 82 bandswitch
diode 21p
10 for 150p

Requests for the
next issue of the
catalogue now being
"booked" for des -
Patch immediately
it is ready (about
November). Please
send 45p to reserve
a copy.

From the World's leading radio
mnouation source:
New this month, the DTI200 AM/FM/Time digital readout module in a fully
screened enclose for panel mounting. A requency counter with 10.7MHz offset for
FM and 455kHz offset for AM, plus a quartz b sed digital clock function - including an mpx
beacon and fine tuning indication. Single 12v 350mA rail operation, only £45.00 for all this!

Moving Coil Meters Coils& Filters by TOKO
Ambit offers a very wide range of low cost After a period of relative price stability,

meters, together with the unique 'Meter Please note that some prices are increased -

Made' scale system for professional grade as a direct result of the failure of £ versus

scale customizing: stronger trading currencies. (Mainly Yen)

Series Scale Area illumination cost' 7 & 10mm IFTs for AM/FM  1000s es
900 14x31mm internal 12v 250p 455/470kHz most types of appcns 30p

10.7MHz 33p
920 30x5Omm. from behind 275p
930 36x63mm internal 12v 375p
940 twin 35x45mm from behind 350p
950 55x45mm from behind 300p
Stock movement 200uA/75011. 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 (Not in cat.)

Radio;Audio;Comms ICs:
Only the very best quality  and only types
we have used in our own laboratory tests
Radio frequency r mixers  oscillatorls/
TDA1062 DC to VHF front end system
TDA1083/ULN2204 am/fm/audio in one IC
TDAI090/ULN2242 am/fm hill tuner system
HA1197 LF/30MHz are receiver system
CA3123E/uA720 LF/30MHz linear system
TBA651 LF/30MHz linear system
SD6000 DMOS RE/Mixer parr
IF amplifiers
CA3089E/K 84402 famous FM IF system
HA1137VV/K 4420 as 3089 * deviation mute
CA3189E update with deviation mute
TBA120a/SN76660N FM if and detector
TBA120S hi gain version TBA120
MC1350P agc IF amp
MC133OP synch AM demodulator
MC1495L precision 4 quad multiplier
MC1496P popular double balanced mixer
Communications circuits
K84406 differential amplifier 0.50
K64412 2 bal.mixers/agc/gamidoub. cony 2.55
KB4413 arn/fm/ssb det. AGC. ANL, mute 2.75
KB4417 3mV mrc processor prearnp 2.55
KB4423 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 amps
TBA810AS 7W RMS overload protected 1,09
TDA2002 8W/212 in pentawatt package 1 95
TDA2020 15W RMS hrfi power dc coupled 2.99
TCA940 10W higher voltage 810 1.80
ULN2283 1W 2.5 to 12 v supply capability 1.00
LM380N8 IW power 1.00
LM380N14 2.5W power 1.00
HA1370 HiF, 15w in easy heatstnk pack 2.99

Stereo Decoder Devices
MC1310/KB4400 onginal plloecoder 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 adl.sep gall low thd 3.95
HA11223 newpilot cancel low thdhrnd 4.35
All ambit decoders are supplied with the LED
beacon of your choice. Please state colour.

Discrete semiconductors

1.95
1.95
3.35
1 40
1,40
1.81
3.75

1.94
2.20
2.75
0.75
1 00
1.20
1,35
886'
1.25

Some of the biggest stocks of specialist MOS and
FET transistors for radio in the UK.
8E900 80p' 40673 55p 40822 43p'
40823 51p' MEM680 75p BF 256S 34p
Most types for most RF circurtry. Inc. new
UHF T package types etc. See price liSt-

Hitachi VMOS 100W power devices:
Start saving now for the biggest breakthrough in
power transistor technology yet. Ambit has the
new Hitachi VMOS data (El) and by the time
you read this, we should have received our first
stock order. But they aren't cheap.

DISCRETE LEDS  the best value of all:
LED size 2.5x5mm 5mm dia clip
RED 17p 14p 2p
YELLOW 20p 15p 2p
GREEN 20p 16p 2p

10% disc for 10 off, 25% discount per 100
Switch Systems: Check our combinations l

A very wide selection of BOTH Alps SUB .

series units, (Schadow/AB/Oreor compatible) &
the miniature Dialistat 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) 216029/227050,9am7pm
callers welcome anytime 1

Short Wave Coils sets
Now two ranges of impedance/coupling ea 33p
TV video and sound IFs/detectors
Another new range in 10mm 33p
6MHz ceramic IF sound filter 800

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 1mH 16p
8RB series 100uH to 33mH 190
1058 series 33mH to 12OrnH 33p

FM IF FILTERS ceramic and linear phase
CFSE/SFE10 7 stereo ceramic IF 10.7MHz

filters in 5 groups 50p
CFS810.7 mono/roofing IF filter 50p
BBR3125N 4pole linear pahe 10.7MHz 1500
BBR3132A fipple linear phase 10.7MHz 250P

MPX pilot tone filters for 19 & 38kHz
BLR3107N Stereo 4k7 impedance 2151

BLR2007 Stereo 3k3 Impedance 2201

BLR3I52 Mono 4k7 impedance 1000
BLR3157 Mono 4k7/3k0 imp 100p

AM/FM/SSB IF FILTERS
MFL series 2.4kHz ssb /455kHz carrier 1195p
MFH series 4/5/7kHz BW on 455kHz 195p
MFK series 7/9kHz BW on 455kHz 165p
LFY455D 12kHz 4 ele ladder on 455kHz 125p
CFM2455 6kHz micro mechanical 65p
SF0455/470kHz murata IF filter 85p
CFT455B/C 6/8kHz min 2IFTs 60p
CFU47OC 6kHz on 470kHz 65p

Ratio Detectors for FM/NBFM
1A651/7 455k H z ratio det 135p
KAN1508/9 10.7MHz ratio detector 66p
94ACS15106/7 10.7MHz ratio detector 66p
Quadrature detectors for CA3089E etc
K ACSK586HM single 330
KACS34342/3 double 66p

Polyvaricon tuning capacitors + trimmers
2A20ST7 2x266pF AM 95p
CY22217Z 2s335p AM

2x2OpF FM
CY23217PX 2x335pF AM

3x2OpF FM 12 trimmers/ 2450

175P

Tuner Modules
From the biggest and best range
TUNERHEADS for 88-I08MH4 band 2(varicap)
EF5803 6 cct, 3 MOSFETs, amp. osc. 19.75
EF5801 6 cct, 2 MOSFETs, osc op 17.45
EF5600 5cct, MOSFET RF, by TOKO 14.95
EF5400 4cct balanced mixer/pin etIc 9.75
EC3302 acct FET input miniature 8.25
TUNERSETS by LARSHOLT (head+IFI
7252 Dual MOS head/low dist IF 26.50
7253 FET head, mpx decoder inc 26.50
IF AMPLIFIERS all with deviation mute, agc,
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 1Pf1f1e. 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 Meer 

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

AM RADIO
91197 The original MW/LW varicap

tuner 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

71'083D 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 approx.
20% of centre frequency selected. Also, please
allow 3-5 weeks delivery for these items.

2 Gresham Road, Brentwood, Essen.



(as recommended by ETI)

Oscilloscope offer from KRAMER & CO.
Sole U.K Importers

4 Oscilloscope for under £100

SPECIFICATIONS
ELECTRICAL DATA
VERTICAL AXIS (Y) Deflection Sensitivity- 100m V / dtvtsion Bandwidth (between 3 dB points) - DC -
5MHz. Input Attenuetor - (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 51) Deflection Sensitivity - 0-400mV/ division. Bandwidth (between 3 dB points -
I Hx.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) - 100Insec /div to 1 p sec / thy in 5 steps. FINE Control - Variable
between steps - includes time -base calibration position. Blanking - Internal - on all ranges.
SYNCHRONISATION Selection - Internal. external. Synchronisation Level - Continues from positive to
negative.
POWER SUPPLY. Input voltage - 115 / 220V AC ± 10% at 50/6011x. Power Dissipation - 18W.
CRT DATA - 4in - flat face. single Imam - Minimum high voltage - 1 5kV. - Fined with 8,10
d.vrsion blue filter graucule.
PHYSICAL DATA Dimensions - 15cm (h) x 20.5cm1w) x 28cm (dl. Weight - 4.3Kg (approx.). Stand -
2 position flat and inclined. Case - Steel. epoxy enamelled. Front Panel - Aluminium, enamelled epoxy
pr

Cash with order
£99 + VAT

Oscilloscope Offer, Kremer 11. Co. 9 October Piece, Holders Hill Road
London 111W14 lEJ

DISCO RANDOM LIGHT
UNITS

OFFER/
spECIrkl- -

These units
are ideal for a

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

a second and then back to full brightness.

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

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

Send now to

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

Reg office' 22 Station Road, Hinckley

news.. .
shorts
 Tandy is doing well
with its home computer in
the USA, and is expanding,
both physically and finan-
cially, that side of the
business.
 New from GI - .the
Cricket chip. The AY -3-
8910 is a programmable
sound generator and is
software controlled,
needing only a power sup-
ply and clock to begin
chirping or hooting or ...
 Bowmar has Texas's
range and is homing in.
Texas are being sued for $3
million by Bowmar who
allege the supply of a large
number of defectiv.e cal-
culator keyboards.
 XR4741 to you. No-
thing to do with sci-fi but a
new quad op -amp. Very
low noise and better than
a 741 in all respects. Avail-
able from RASTRA at 275
King St, Hammersmith,
London W6. Ideal for
audio projects where the
hissing of summer circuits
is not required.
 The Government's hi-fi
firm, Strathem are to
launch their new SM2000
turntable in the autumn,
which will replace the
SMA2 model. Once again
the unit looks technically
sound - maybe success at
last for nationalised-fi? 4k RAMs which
require only 42% of the
2114 standard requirement
are now available from
Dage Eurosem, and a low
power standby mode lets
them claim a 70% power
saving on an 8k x 16
memory with 50% duty
cycle. Scrooge Electronics
take note.
 How about this -
Britain has exported elec-
tronics to HONG KONG.
Blink not sir and read
further. A British (wave
that flag harder sonny)
MPU system is being in-
stalled in Hong Kong's
airport to control and
direct traffic on the run-
ways. Lights around the
strips are controlled by the
system to guide aircraft,
and a VDU gives updated
info and what's where and
when. Pity nearly all the
planes are Boeings ...
 UK's electricity costs
are still among the highest
in the world, according to
a survey released this
month. And our prices are
rising third fastest too.
15.9% for commercial
users, and only SA, the
USA and Canada can bet-
ter that. Aren't we lucky
little consumers then?
Where oh where has all
the North Sea oil gone?

mans best
PAL

The GC -3300 colour video
camera from JVC is the
latest item from the land of
the rising yen to come to
our attention. The camera
will significantly add to
JVC's range of home/
professional video equip-
ment and with what JVC
describe as a "domestic"
price tag of £1350, the
GC -3300 is one of the low-
est priced colour cameras
on sale in the UK.

The camera has a built
in 38mm CRT viewfinder,
six -to -one zoom lens with
macro setting, built in
condenser microphone
and other features that
make the GC -3300 a very
versatile camera. Accept-
able pictures can be pro-
duced at very low (250
lux -bright domestic light
level) light levels.

The camera is based on
a two tube design which
uses a system of multi-
plexing to produce the
colour signal that in most
designs requires three
tubes.

odds &
LCD Multimeter -
August 78. On the circuit
diagram the annotations
for R31 and 32 should be
reversed as should those
for SW2A and SW2D. Fig.
4. should have the fol-
lowing designations added
to wafers of SW2B and
SW2C. Unmarked ter-
minal at "six 'o' clock"
should be 11 and one to
right of it 10. Swap
references to terminals 4
and X.

Non -inverting input of
IC9C should be taken to
junction of IC9A's output
with R44 and Ctest ter-
minal not to junction of
SW2E's wiper and R44 as
shown.
STAC time - September
78 On the component
overlay 1C2 should be
rotated through 180°.
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Gould Advance Instruments-
Professional quality at a

realistic price.

0S245A
Oscilloscope
Only £19 5 (excluding VAT)

08245A Oscilloscope
Fault-finding, circuit testing or

servicing -an oscilloscope is in-
dispensable. It saves time, prevents
costly mistakes, and enables you to
tackle bigger, better projects.

Now, Gould Advance offer you
this professional -quality, dual -
trace instrument, at a price which
brings it within reach of the
amateur enthusiast.

Just look at these great Gould
Advance features -then compare
the 05245A for value !
*DC-10MHz bandwidth
*Dual trace
*Clear controls, simple

operation
*Fully guaranteed for 2 years
*5mV/div. sensitivity
*Time-baseispeeds to

100 ns/div.
*4" CRT with 8 10 div.

Gould Instruments Division,
Roebuck Road, Hamault, Essex IG6 3UE.
Telephone: 01-500 1000 Telex: 263785.
Registered Number 263834 England.

Alpha III Digital OnlyOnly £89 i,xcluding VAT)

Alpha Ill Digital Multimeter
With a choice of 25 ranges and

basic accuracy of 0.2%, the
Alpha III is a professional's
multimeter, yet it is versatile
enough to cover every amateur
application.

And although it is offered at such
a modest price, it shares the
advanced design features of the
more expensive Gould Advance
instruments - in particular, the
purpose-built chip, incorporating
all analogue and digital circuitry.
*2,000 scale length (100mV

resolution)
*Tough, attractive moulded

case
*Bright red LED display
*25 ranges
*Fully guaranteed for 2 years

NI> °own

TO Bob Wheeler, Gould Instruments Division,
Roebuck Road, HAINAU LT, Essex IG6 3UE.
Essex IG6 3UE.
PLEASE SEND ME :

AN 0S245A OSCILLOSCOPE at
f214.00 (inc. p&p and VAT)
AN Alpha III DIGITAL MULTIMETER at *
09.00( inc. p&p and VAT)

cl encloseu
L__1 POSTAL ORDER 71* CASH El *

for the amount of f
Or please charge my Access *

Barclaycard *
_ .

Account for the amount of f

MY ACCOUNT
NUMBER IS

Signature

Surname

Initials

Address

I 'Tick which appropriate

(I am over 18)

(Mr/Mrs/Miss)

Postal Code
ETI 10

Block Capitals Please

Note: This offer applies to the U.K. and Ireland only.
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l'EsNEWBEAR COMPUTING
Announcing the VIM -1:- from Synertek

* Fully assembled and tested
* KI M.I. compatible.
* High speed cassette interface

(2400 baud)

* 1K byte storage, expandable
on board to 3K byte

* 4K byte ROM Monitor
* Fully expandable

and much much more

£199.00 plus 8% VAT El 00 postage and packing

For further details: Visit Newbear Computing Store, 2 Gately Road,
Cheadle, Cheshire, 061-491 2290. Or visit, or write to Newbear
Computing Store, 7 Bone Lane, Newbury, Berks. 0635 49223.
Send for Catalogues of Hardware Components, Literature and
Software 

741!

HANIIIVIEX
Electronic

LED Alarm Clock
Alarm

(Slide Switch)

Dim/Bright
IStide Swrzch)

Snooze

p.m
Indicator

Hour
Display

Fast

Slow

Alarm On
Indicator

Minute
Display

Colon

Time Set
Lock witch

Feature and Specification
* Hour, minute display
* Large LED display with p rn and alarm on indicator
* 24 Hours alarm with on -off control
* Display flashing for power loss indication
* Repeatable 9 minute snooze

or Display bright/dim modes control

Size 5 15 x 3 93 x 2 36 (131mm x 100mm x 60mm)
Weight 1 43 lbs (0 6 5 kg)

5 clusive of VAT8.9 (In Postage)

M ETAC Electronics & Time Centre
67 HIGH STREET 327 EDGWARE ROAD
DAVENTRY, NORTHANTS LONDON W2
Tel: (032 72) 76545 Tel. (01) 723 4753

Barclay 6 Access
welcome

S of Card Number
with order

SQUIRE NIULTIFECT 150 SOLAR 250
Utilising a 250W

wheel A truly versatile protector (OF Quartz -Iodine bulb
which uses a powerful 150W giving brilliant
Tungsten bulb. all effects light output. this

inachrnents simply slot in ready for use projector is Ian

cooled and can he used
tree standing or ceiling mounted

Dual effect system for stunning versatility

PLUS MANY DISCO ACCESSORIES Rotators are extra Huge choice of special

Alt Roger Squire s shops nave a effects and attachments,' NOW ONLY
Cymru department which tarries large

- including rotator and effects ZIO

A BARGAIN AT £40.50 ,P&P f 1 001

NO DISCO SYSTEM IS
COMPLETE WITHOUT...
t14-71'"

Price when new C,39 00

OUR PRICE ONLY £16.20 `.._1
"KP 00 eachi Please note ropelight

are available only by Mail Order

PIEZO HORNS
A.TA,TIC FER

TO READERS OF

ELECTRONICS TODAY
Tweeters for your disco. PA
system or Hi Fi 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 iP8iP 35p each,

PROJECTORS

ROPELIGHTS Ropelight kits now available from
Roger Squires - 22 feet long. 4 channel, including Tube.
Bulbs and Multipin connectors These ropelights are
ex -demonstration stock and will require some bulb
replacement - we will supply 20 spare bulbs tree with your
kit Additional sets of 20 bulbs cost CA 86 each

BULGIN OCTAL PLUGS
AND SOCKETS
There s always hundreds of Bulgin
Octal multiway plugs and sockets in stock at 0:
Roger Squire's Each pin rated 6A Perfect for
your Sound to Light System P552 SOCKET

£0.65 ,PBP 35p1 P551 PLUG £1.841P&P 35(11
Carriage on 10 or more nominal C 100 Also available
6 -way multicore cable 16 Amps per core! ex stock
CO 65 per metre Please phone for carriage quote

stocks of DISCO SPARES & ACCESSORIES
For example Pane and H H Disco Speakers
12" and 15" BSR and Garrard decks
at discount prices

£70.20
PUP 200

Pius sockets, Fuses
Plugs, etc etc

riOgel DISCO GEAR
',end Mail Orders to Roger Squire s Mail Orders. Barnet Trading Estate. Park Road. Barnet. Herts EN5 5SA

' 441 3527 iHotlinei 01.441 1919 !Switchboard! Open Mon-fri 9-5 30

Personal callers ROGER SOUIRE S DISCO CENTRES
LONDON 176 Junction Road. Tufnell Park. N19 500 01-272 7474
BRISTOL 125 Church Road, Redfield. Bristol BS5 9JR 0272 550550
MANCHESTER 251 Deansgate. Manchester M3 4EN 061831 ', '1,

Open tram 10-5 Tues-Sat
1n R :vr its

YOU CAN'T BEAT OUR

METAL DETECTOR KITS
FOR VALUE

ETI Mk. 2 Induction Balance metal Detector Kit
£19.00 + 60p P&P

Pleas* note that Kits do not include Marley Pipe, Cycle Handgrip, nor
Plywood for the construction of the Search Head, but does include
everything else.
Component Paks for Metal Detectors:-

Mk. 2
Resistor Pak 30p 40p
Capacitor Pak £1.60 £1.95
Semiconductor Pak £2.35

£3.15£2.24
Verobox £2.40
P C B £1.00 E1.25
S. R.B. Miniature Soldering Iron 16/ 18 watt

£3.50 + 25p P&P
SCOOP!!

We are the SOLE DISTRIBUTORS and STOCKISTS of the

'APOLLO' LOGIC TESTER
No serious amateur can afford to be without one.

Ideal for Servicing, Workbench. Schools, Industry.
The 'APOLLO' is suitable for any logic system using 5v power supplies. CMOS. TTL.
DTL etc The APOLLO' takes its power from the circuit under test and it is protected
from the inadvertent connection to reverse polarities

1. CLEAR. UN -AMBIGUOUS indication of Logic State
1 Pin disconnected or Voltage between 1v and 2.2v

2 High Level (Logic 1) more than 2 2v

2.

3.

4.
3 Low Level (Logic 01 less than 1 v

4 Fast pulses (Mark -Space ratio indicated by relative
brightness of centre segments)

£11.75 Inclusive of P &P COST.Special Introductory Offer Price
All our Prices include V.A. T Please include 25p P &P except where stated
otherwise
Our Stores at 31 POOLE ROAD WORKS. Wimborne are open to personal shoppers
on Fridays from 2 1 5 pm to 8 00 pm and on Saturdays from 9 1 5 am to 6 00 pm.
R. F. Equipment Spares Limited, 3 Lacy Cross, Wimborne, Dorset.
T.I. Wimbome (0202) 885854
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MTN
COMPUTER SYSTEMS LIMITED

The new low cost VDU - Tangerine 1648

Look at these features, and
see if you don't over estimate
the price-
* Complete kit contains ALL parts required, inc.

full spec. i.c.s, double -sided pth board, readybuilt UHF
modulator, plus supporting assembly and full
applications manual.

* 16 lines of 48 characters.

* Usable with ANY un-modified television.

* Upper and lower case characters, independent of the
type of keyboard used.

* Automatic Scroll -up.

* 10 different baud rates inc. 110 with RS232 or 20/60 mA
loop compatibility, or parallel mode.

* Page Clear & Cursor Controls, + all display
functions, software controllable.

* "Bell" output for direct speaker drive.

* Simple low -power requirements, less than 5 watts.

* Switchable Cursor, and Auto -Feed.

We have all probably thought at some time or other that it is all
very well to be able to buy a micro -processor chip for less than £10,
but to justify these high speed devices, a fast terminal is essential and
they can cost in excess of £1,000.

Most of us have access to a television, and this unit will help to
provide low-cost terminal for any computer that is capable of
sending & receiving ASCII in parallel or serial form. All you need is a
simple power supply of modest proportions, and of course a t.v. set
that receives UHF on 625 lines [Channel 36]. Other extras may
include an ASCII keyboard, and a case but they are not essential.

As seen from the list opposite, it has so many features, that we
wonder why people are "making do" with all the other units that are
currently available. The display quality is superb and most important,
does NOT require a single modification to the t.v. set, so no problems
with the Rental Companies. Outputs are also available for all unused
characters, for any application you care to implement.

When you have compared all the other kits we think that ours will
be the natural choice.

ORDERING INFORMATION.

The normal KIT price is £139.86, which includes postage, packing & insurance, and VAT (a, 8%.
HOWEVER, as an introductory gesture we are discounting this price by £10, for all orders received postmarked BEFORE
12th December 1978.

If you require further information, send an A4 sized self-addressed envelope. If you wish to purchase a kit please send a
cheque or money order made payable to:

TANGERINE COMPUTER SYSTEMS LIMITED
RIVERMILL LODGE, LONDON ROAD, ST. IVES, CAMBS. PE17 4BR

Tel: St. Ives (0480) 65666
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PROJECT

COMPLEX SOUND
GENERATOR
Not quite a synthesizer. but more than your average stylus organ - that's the ETI
project team's musical offering this month

WHILE WE WOULD not claim that
our Minisynth is the latest in
polyphonic synthesizers (It'd never
stand up in court) we want to
emphasise that this is definitely not
another in the never ending stream of
Rolf Harris multivibrators.

Complex Chip, Easy Sound
The project is based on a new
sound generator IC from Texas
Instruments. This device has an on
board VCO, low frequency oscillator,
noise scource, envelope generator
and a number of mixing circuits.

The final instrument can be used
to provide a number of sounds, some
musical, some not. You can use it to
entertain, or, in case of those of us
whose talents lie in fields other than
music, annoy friends and foe alike.

Construction
Construction of the project is
relatively straight -forward. Carefully
follow the component overlay, as
usual, noting the orientation of all
electrolytic and tantalum capacitors.
It makes sense to use IC sockets for
the three ICs.

Before starting construction of the
electronic components it might be an
idea to tin the keyboard area in order
that a more reliable contact is made.

Tinning can be carried out by
coating the 'keys' with blobs of
solder, heating the whole area up
(large soldering iron required - we
hope you won't use this for the rest
of the construction) and quickly
wiping away excess solder with a wet
cloth.

The probe can be fashioned from
an old biro, which has had its innards
replaced by a wire that is connected
to the original pall point.

The choice case for the project is
much up to personal taste. We put
our instrument in a case we made
ourselves from thin plywood painted
black.

Playing With
The only way to become familiar

with the Minisynth is to sit down with
the instrument and play with it. This
is a painful experience for all
concerned and while it won't make
you blind could well make you deaf if

the voume is up too far. Some of the
sounds produced at this stage are, to
say the least, gruesome and for the
sake of all concerned this learning
period should take place in private.
You can expose your talents when
the mechanics of playing the
machine have been mastered.

A good starting point for the
controls is to set the DURATION,
ATTACK and DECAY controls to
minimum, the SLF OSCILLATOR's
course control to the highest
frequency range with the fine control
set at minimum. Set the VCO and
NOISE controls to their mid points
and all the MIXER switches down
(towards you) - this will select the
output from the main VCO. The
ENVELOPE/CONTINUOUS control
should be down and the
OSCILLATOR /KEYBOARD control
away from you.

Switching the instrument on
should produce a note, the frequency
of which can be altered by the VCO
control. At this stage the note will be
-unaffected by the keyboard.

By moving the
OSCILLATOR /KEYBOARD control to
the down position the Minisynth can
be played via the keyboard, the VCO
control as a tune facility.

With the ENVELOPE/CONTINUOUS
control in irs present position the
note selected by the keyboard will be
maintained until the probe is
removed from the keyboard. Moving
the switch to the up position will
mean that the notes selected will be
modified by the output of an
envelope generator. The envelope
generator is set up by the
DURATION, ATTACK and DELAY
controls. The control functions are
self-explanatory, the only point to
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Fig. 1 (above) circuit diagram of the Com-
plex Sound Generator. Fig. 2 (below) com-
ponent overlay

1-3 1 6. -4 H14 1- -4 R12
H15 1 R13 F R11

KEYBOARD

RD

R8

The SN76477 IC that forms the basis of this
project is a bipolar/ I2L device that provides a
VCO, low frequency oscillator, noise source and
filter, an envelope generator plus various other
mixing and control logic all in a 28 pin DIL
package. The block daigram shows the interna'
arrangement of the various blocks within the IC
and the pins to which external control network:
are connected. For full data on the device
consult the data sheet published in February':
ETI.

Although the SN76477 does most of the
work, we require two additional ICs, IC3 tc
provide adequate audio output and IC1, whicf
forms part of the keyboard circuit - the section
we shall now look at in detail.

VCO and Keyboard
A voltage applied to pin 16 of IC2 will, if the
external VCO select (pin22) is Low, determine
the frequency of oscillation of the IC's on chit
VCO. The Higher the external control voltage
the lower the frequency produced. The range o
the VCO is internally set at a ratio of 10:1, whit
the minimum frequency of operation is deter
mined by C8 and by the series combination c
RV7 and RV6(tune). The duty cycle of th
oscillator is set at 50% by leaving pin 19 oper

The external control voltage is derived fror
the potential divider chain formed by th
resistors R1 -R19, the particular value bein
tapped off by the stylus.

IC1 provides an indication that the stylus ha
touched the keyboard. The inverting input (pi
2) of IC1 is held at a voltage that is determine
by the ratio of R1 to the sum of R2 -R19. Whe

LINK
R6 1- Hz. 1- 1 R2 1-

1 H5 R3 i



PROJECT: Sound Gen.

HOW IT WORKS
he stylus is not in contact with the keyboard
320 ensures that the non -inverting input (pin 3)
s above this fixed voltage, the output of IC1 is
hus high.

As the stylus touches the keyboard, the
ioltage at pin 3 will be pulled down to a level
)elow that on pin 2 by the relatively low
mpedance voltage determined by the lower leg
if the resistor chain. This will cause the output
)f IC1 to go low. The output of IC1 is taken to
3W2a which selects either this signal or 0 V as
he output to pin 9 of IC2.

Pin 9 is the system enable input. IC2 is
nhibited when this pin is held high, taking it
ow enables the various sections of the IC. The
ransition of this pin from high to low (IC1's
action as the keyboard is touched) also initiates
he one shot logic (enabled by SW2b) that can
)rovide sounds of short duration - this is
Jescribed in detail below.

5LF Oscillator
the on chip VCO, as well as being controlled
rom the external voltage derived from the
)otential divider chain, can be modulated by an
NI chip Super Low Frequency oscillator. The
CO is controlled by this oscillator when the
CO select (pin 22) is high.

The SLF can be operated in the range 0.1-30
-1z, the particular frequency being set by the
:apacitors C1 -C4 (selected by SW1) and by the
:ornbined resistance of R22 and RV1 (oscillator
`ine.

As well as providing a sawtooth output for
:ontrol of the VCO, the SLF oscillator provides
in output that is taken to the mixer section of
IC2 described below.

Noise Generator and Filter
The on chip noise oscillator's input is taken, via
R21, to ground. This sets up the conditions for
correct operation of this section the output of
which is fed to a noise filter. This modifies the
noise generator's output by reducing the high
frequency content of the signal. The specific
3dB point is set by C9 and by the value of R28
and RV7 (filter) in series.

Mixer
Outputs from the noise filter, VCO and SLF
oscillator are fed to a mixer circuit. This com-
bines the three signals in a manner determined
by the logic levels on pins 25, 26 and 27 of the
IC2 (mixer select). The particular output or
combination of outputs corresponding to the
eight possible states of these pins is shown in
table 1. The output of the mixer is fed to the
envelope generator and modulator.

It should be noted that as opposed to TTL
ICs, unconnected inputs of the SN76477
assume a low state.

One Shot Logic
The one shot logic is used to provide sounds of
a short duration. The circuit is.triggered by a
negative going edge on the system enable
input, the duration of the "one shot" being
determined by C5 and R23 plus RV2 (dura-
tion).

ADL
The attack/decay logic determines the enve-

lope of the IC's output controlling as it does the
envelope generator.

The ADL mode is selected by logic level
signals on pins 1 and 28. In our circuit pin 28 is
left unconnected while pin 1 is taken to SW2b.
This selects the output of the one shot when
held high and of the VCO when taken low.

Envelope Generator and Modulator
The attack/ decay characteristics of the output
are determined by C8 in conjunction with R25
and RV4 (attack) and R24 and RV3 (decay).

Output Amplifier
The output of the envelope generator is taken
internally to an on chip amplifier the gain of
which is set by the ratio of R26 .R29. The
output of the amplifier appears at pin 13 and is
taken via C7 and the volume control RV7 to IC3
an tM380. This IC acts as a power output
stage. C11 ensures that the LM380 is stable
under all operating conditions, while C12
provides DC isolation between IC3 's output and
the loudspeaker LSI.

Power Supply
The 9 V input is used to power IC3 directly and
is then taken via D1 (to drop 0.6 V) to pin 14 of
IC2. This is the input to an internal voltage
regulator that powers the IC and also provides a
stable 5 V at pin 15 for use elsewhere in the
circuit. C10, C11 and C14 provide supply
decoupling while LED1, together with current
limiting resistor R30, provide an indication that
power is applied to the circuit.

RESISTORS (all 1/4W 5%)

R1

R2,22,23
24,26
R3,19
R4,
R6,7
R8
R9
R10,11
R12,13
R14,15
R16,17,
18,30
R20
R21
R25,27,
28
R29

56k

10k
6k8
4k7
3k3
2k2
1k8
1k5
1k2
1k0

470R
220k
39k

12k
47k

POTENTIOMETERS
RV1 250k linear
RV2,3,
4,7 100k linear
RV5 47k log
RV6 IMO linear

PARTS LIST
CAPACITORS
Cl 10n polyester
C2,8,10 100n polyester
C3 1u0 35 V tantalum
C4 10u 35 V tantalum
C5,7 4u7 10 V electrolytic
C6 3u3 35 V tantalum
C9,12 1 n0 polystyrene
C11 1 000u 16 V electrolytic
C13,14 470 16 V electrolytic

SEMICONDUCTORS
ICI CA3140
IC2
IC3
DI
LED1

SN76477
LM 380
1N4001
TI L209

SWITCHES
SW1 single pole, four way rotary
SW2 DPDT
SW3-7 SPST

MISELLANEOUS
PCB as pattern, case to suit, probe, 8 ohm
loudspeaker, battery eliminator.

note is that because the Minisynth
does not have a sample and hold
facility in the keyboard section, the
note required must be maintained
throughout the period of the
envelope.

The mixer controls select the

outputs from the various noise
sources and oscillators on the
instrument. At present it is the output
of the main VCO that we are hearing.
By setting the
ENVELOPE/CONTINUOUS control
back to its former position and
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BUYLINES

All the components except
IC2 should be widely avail-
able while IC2 will be
stocked by Watford, Tech-
nomatic and other Texas
suppliers. Watford are also
to supply a complete kit for
the project.

We do not have enough
space to reproduce the foil
pattern but it will be avail-
able on ETIPRINTS or can
be obtained by sending an
SAE to our offices. Please
mark your envelope Com-
plex Sound Foil Patterns.

moving the leftmost mixer control up
the output from the SLF
OSCILLATOR can be heard. This
oscillator is controlled by the fine and
course controls at the top right hand
corner of the instrument.
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PROJECT: Sound Gen.

UP

DOWN

OUTPUTS

SELECTED

DOWN

DOWN
DOWN

DOWN

UP

UP

UP

UP

DOWN
DOWN'

UP

UP

DOWN

DOWN
UP

UP

DOWN
UP

DOWN
UP

DOWN
UP

DOWN
UP

VCO
SLF/NOISE

NOISE

SLF/VCO
SLF

SLF/VCO/NOISE
VCO/NOISE

INHIBIT

TABLE 1

Set the leftmost mixer switch to
down again and move the right hand
switch up, the output from the noise
generator will now be heard.

The various combinations of the
oscillators and noise source

corresponding to the settings of the
mixer controls are shown in Table 1 .

That then is a run down of the
various controls and their effects, its
now up to you to put them together
and hopefully make a little music.

Eli

Two photographs showing the PCB from above and below. Note
the front panel lettering on page 17 is in error - the attack and
delay designations being reversed.

UNBEATABLE PRICES
ALL FULL SPEC.

741 (RCA 8DILI 17o, 2 Red LED 8p, TIL
2098 Red 8p, LM711CH (T05 Voltage Com-
parator + Data) 25p, TBA810s + Data
65p, 2513 (Upper Case) £5, 1702 £2.95,
TMS 3128NC (Shift Reg) 80p, 2521 (Dual
1 28Bit Static Shift Reg) 80p, 755108 (TTL TO
MOS Level Converter) 35p, 74150 90p,
741 54 £1, 741100 18p, 741172 30p, 74H 150
90p, 74H183 £1, CD4001 14p, CA3046
65p, CA3081 70p, 93422 -DC (256x4 RAM)
£2.25 (Few only). 4027 (30Ons) £2, 4027L3
£2.50 (Few only), 2708 1Kx8 UVEPROM
£6.50 Cannon D -Type. 15 way Plug 50p, SKT
50p, Covers 60p, 37 -way Plug 80p, SKT 80p,
Covers £1, Amphenol 57 Series 50 -way SKT
95p, 28 -way SKT 65p, 24 -Way SKT 50p, RS
SUBMIN Transformer 240 Input 12-0-12V
50MA (Screened) Type 196-274 £1.35, DIL
SWTS 4 -way 55p, 7 -way 80p. Pi P 10p. All
inquiries s.a.e. please. Cat. s.a.e. 8x6 free with
goods.

Now distributor for Mutek Products including
Ides Micro Systems In stock Video Interface
board. 16 line. 64 characters, data and control
inputs, video output Ideal for Micro Processor
use. With full documentation. £81, P/P plus*
insurance £1 Brochure available s a.e.

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

L. B. ELECTRONICS
43 WESTACOTT, HAYES

MIDDLESEX UB4 8AH

CALCULATOR S
SCIENTIFIC

TEXAS T1 25 (new LCD Sec Stets) 10.90
'TEXAS PC10013(Printing Unit 1017159 T158) E140.00
HP & TEXAS Libraries and Accessories avail POA
"EXAS T1 59 (Card Nog, 980 steps of 100 Mem )

Plus Applied Statistics Module 0178.00
I EXAS Ti -58 (Key Progs 480 steps of 60 Mem I E60.00
TEXAS T1.57 (Key Progs 8 Mem up to 150 Keystrokes -50

Progr steps) E28.20
TEXAS T1-45 (new updated version of T140) 019.95

T EXAST1.33 (spec as T1-30 but 3 Mem I 013.95
'EXAS 42 MBA (10 Dig Fin Stet Progr I

12 Mem 32 Keystrokes E42.95
TEXAS Ti 51-111 (New 8 Dig 4 Exp 10 Mem )

32 Pent Steps Stet iScl E28.30
,EXAS T1 Programmer (Hexadecimal; Oct) 048.50
TEXAS T158 (Complete with Master Module

plus Applied Statistics Module) 080.00
.....JN./..51.1 i.§10 plus oci 6 mem M and 5 div chi sy etc) £54.00

SMATI WE CRFEDWOWITA 
SUMMER BARGAIN OFFER
12-function-Hrs.. Min Sec plusalj fingertip control for Months. Date, Day.
Stop Watch and Lap Time to 1 / 1000th
Sec

ONLY £27.50 + El P, P Ins
14 -day money back offer if not fully

- satisai
COMMODORE 'PET' COMPUTER 9K PiRAM 2001-8

II Display Lin, and Keyboard built wro the Pet)
ONLY 0843.00

HP19( .C,,,,,ini,s mem key prog printer) E163.00
'I -11429C (as 19C but no printer) E110.00
'HP27 (10 mem on inn r star 8 digit + exp ) E73.00
HP67 (card prog 224 steps 26 mem) E277.00
'HP97 (card prog 224 steps print 26 mem) E466.50
All HP range available including NEW E Range Prices r,r, ,,,,,,,i
CASIO FX8000 (so Cal. Stopwatch 5 alarms) E 27.65
CASIO FX3100 (LCO Sci Sid ' Div Polar Rec en E22 50
'CASIO FX201 P (sci 11 mem 127 step prog 1

FORTRAN SYSTEM E45.00
'ASIO PROFXI (as above but card prof)) .

E99.00
'FREE Mains charger included

SPECIAL OFFER
Texas T1.59 with PC1008 £285.00

iProce oncludes all 'ferns as mfg specelocationi

GOODS FULLY GUARANTEED. PRICES EXCLUDE Vi
ADD 8%) BUT INC P&P CHEQUE WITH ORDER

Company, Hospital and Gov orders accepted by phone
EXPORT ORDERS ACCEPTED

Barclaycard Access order accepted by phone

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



Marsha eame a4tal 9e c1, 9,teardeat
Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat
Express Mail Order Tel. orders on credit cards £10 MR
Trade and export enquiries welcome

A. Marshall (London) Ltd., Dept. ETA. 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.

TRANSISTORS 213393
29696 0.39 2112218 0.35 293394
211691 031 2922181 0.311 93395
29698 049 292219 0.30 213395
26699 0.58 2922191 0.39 203397
214706 0.30 292220 0.39 263438
297068 0.30 292221 0.25 263440
29708 0,30 292221A 0.25 263441
21918 0.30 292222 0.25 263442
297188 094 2922229 0.25 253638
2117208 0.85 292359 0.27 2136381
20722 0.45 2923696 0.27 263702
211127 050 292646 000 263703
9914 0.38 292647 1.55 263704
29916 0.33 262903 1.60 263705
26917 018 2112904 0.31 213706
21918 0.45 2929044 0.31 293707
20929 0.37 292905 0.31 293708
2119298 0.37 21129058 0.31 293709
29930 0.37 2142906 0.25 2113771

29930A 0.95 21129064 0.25 703772
291711 0.30 292907 0.25 293773

2911389 0.30 2929075 0.25 2113819

291890 0.30 292923 0.17 2113820

201893 0.30 292924 0.17 263821
292102 0.50 292925 0.19 293900
262192 0.58 202925 0.17 2113901

292193 0.50 263053 0.25 293903
2021934 0.52 293054 0.72 263904
262194 0.42 263055 0.75 2113905
21121944 045 219390 0.50 293906
212195 0.40 203391 0.40 294031
21121956 0.40 2633914 0.45 2114032
92217 0.55 263392 0.17 294036

0.17 2114037

0.17 2114058

0.19 264059
0.19 294050
0.19 294.061

0.05 294062
0.75 294064
0.92 284074

1.45 294121
0.17 914122
0.17 264123
0.14 214124
0.14 264125
0,24 264126
0.14 2114284

0.14 294286
0.14 264281
0.12 294288
0.12 214289
2.16 214347
2.20 264348
3.15 264918
0.36 264919
0.39 264920
0.96 204921
0.20 294922
0.30 204923
0.20 2144924

0.18 265086
0.18 295087
0.18 215088
0.55 265089
0.65 265190
0.72 265191

LINEAR CIRCUITS
083018 0.75 103790 4,25 88781511
1.830188 1.10 1X38068 0.96 LM78241
CA3820 2.20 L63801114 1.08 191781051.7
1.830208 2.50 1638169 2.70 LM781.12C2
930286 0.90 103819 1.69 1.19781151.7
930293 1.25 L6313211 1.32 605314
913030 1.50 1.1113891 1.55 005326
1.8303011 2.20 113869 0.08 01555
1.83038 2.90 1893876 1.10 9E506
CA30384 4.10 893889

1111CA3045 1.55 LEN1911 1.T1 0 91M0
CA3046 0.77 197020 0.81 9E551
CA3048 2.45 L0709 070 NE562
C63052 1.78 107098 0.50 111565

C83080 0.85 11870914 0.49 NE556
0830808 2.10 1.01710 0.67 NE567 1.90
CA3086 0.50 1/671014 0.64 0E5710 4.95
1.8308811 1.37 191111.6 0.72 565550 2.70
083011913 2.90 1417231. 0.75 345570 2.70
CA30900 4.40 181723014 0.45 048220 2.10
C63130 1.06 L6126 580 50416 1.35
1.83140 1.114 1/1174IC 070 0042P 1.35

.1./1301 0.30 1874108 E30 59760019 1.30
L63079 0.50 LM741C14 0.30 59750036 2.38
L930811 0.95 281747011 0.99 91710135 1.50
11130910 1.95 187488 0.50 09750239 1.50
1/113170 3.35 11174914 0.90 91760335 2.35
14131811 2.45 LM13031 1.15 266263 1.35
1932025 2.15 1013049 2.52 14.5300 3.70
181320712 2.15 1.16130511 1.52 7843204 1.15
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MICROCOMPUTER
SYSTEM

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

The basic KIM 2 includes Hee keyboard and display.
audio cassette interface. Teletype 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 end in fact your
KIM system has the design flexibility to suit any requirements.
KIM IS EXPANDABLE - Expend as you learn up to 651
KIM 1 - Basic board with above features assembled E160.92
KIM 3 - BK static RAM card plugs into motherboard 2193.00
KIM 4 - Motherboard (takes 6 x KIM 31 + power supply 296.00
KIM 6 - Prototype board for user designation 242.00
The Commodore PET and KIM are both based on the 6502 micro
VDU INTERFACE - Teletype card - takes control Et 50 00
Fully assembled TTY Card -ASCII 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
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LOW COST VDU
CONVERT TV SET TO VDU
The new CRT control chip from Thomson CSF SFF96364. Convert
your TV set into an electronic VDU - 16 lines x 64 characters -
requires RAM. character generator and title else for a basic VINE
Available as chip or full display card.

cull cursor control. 5 volts TTL compatinie, line NEW
erase. full card included UART. Modem, char. CHIP El 7 20
gen etc Comp video out from encoded keyboard FULL CARD

1 5 1 00
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construction plus
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GAIN CONTROL
PART ONE

THERE ARE MANY cases in signal processing where the
control of the gain is necessary. Some common
examples are automatic volume controls in cassette
recorders and in the IF sections of radio receivers. Also in
professional audio equipment there is a whole range of
compressor, expander, limiter and noise gate devices
which find great use in recording and broadcast studios.
Maybe you have wondered how the volume of the music
drops when the DJ starts to talk and then fades up again
when he stops. This process, known as voice over or
-ducking,- uses voltage control of gain.

Noise reduction systems such as dolby and dBX
employ voltage controlled amplifiers. Synthesisers and
sound processors obtain effects such as ring modula-
tion, automatic panning frequency shifting, dynamic
filtering, tremolo and envelope shaping also by the use
of this technique.

Gaining gain
There is a wide variety of methods which can be used to
obtain the gain control. This can be anything from
constructing the variable gain element yourself from
basic parts, to buying IC or module designed specifically
to solve your particular problem. Generally the solution
is some sort of compromise, because unfortunately the

problem of making high performance controlled gain
cells (multipliers), is rather difficult and therefore the IC's
tend to be rather expensive.

However with a bit of care a cost effective solution can
usually be produced.

A good example is the AGC in a transistor radio. The
transistors in the IF section have an hie that varied widely
with the magnitude of their collector current. Thus, by
sticking three transistors in series it is possible to vary
their overall gain by about 40 dB, (x100), merely by
controlling their collector currents. The AGC stops the
audio output of the radio from varying as the radio
reception conditions alter.

Electronic multipliers
When it is required to control the level of one signal with
that of another, an electronic multiplier is used. This
process is analogous to arithmetic multiplication. If input
A is positive, Fig. 1, and input B is positive then the
product (the output), will also be positive. If A goes
negative then the product will be negative. If both A and
B are negative then the product will be positive thus
preserving the arithmetic rules.

If A and B are limited to be only one sign each then

INPUTS

A

22

MULTIPLIER

A

"II!!!
I

I 4

OUTPUT
(AxBxk)

k is a constant

PRODUCT OF A & B
LIES WITHIN THIS AREA

+vcc

INVERTING
INPUT

IOUT = IC2 - IC t
OUTPUT

CURRENT
MIRRORS

-VC C

Left: the princ-ple behind electronic multipliers. The graph
shows the possible outputs for a variety of combinations of input
polarities.
Above: Internal workings of a CA3080, an Operational Tran-
conductance Amplifier. Say that too fast and you'll need a new
set of teeth.
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FEATURE

Tim Orr continues his occasional series of circuits,
methods and explanations with a detailed look at how
gain can be controlled by another electronic signal, be
it squarewave, sinewave or voice signal. This leads to
some interesting circuits - from ducks to filters!

the multiplier is known as a one quadrant multiplier.
That is the product can only lie in one quadrant. If A can
be both +ve and -ye, and B only of one sign then the
multiplier is known as a two quadrant multiplier. This is
what is called an amplitude modulator. The audio signal
which is bipolar is A and the control voltage is B.

If A and B can be both +ve and -ye, the product can
lie anywhere in the four quadrants and hence the
multiplier is known as a four quadrant multiplier. This
type of device is found in frequency shifters and ring
modulators.

CA3080 - An OTA!

The CA3080 is a two quadrant multiplier, or to give it its
full title, it is an Operational Transconductance
Amplifier. It has a differential input and a single quad-
rant current input known as 'ABC, (amplifier bias current),
Fig. 2. The differential transistor pair is used to steer the
'ABC current between the two transistors Q2. There is a
region where the input differential voltage is linearly
proportional to the percentage of current steered bet-
ween the two transistors. This voltage region is fairly
small, being about 20 mV, but using the CA3080 in this
area then a reasonably linear 2 quadrant multiplier can
be obtained.

What has happened is the the I,Bc current has been
multiplied by the input voltage. The product is the
difference between the two collector currents. This
difference is extracted by the use of mirrors, current
mirrors that is. The current mirrors can be attached to
either the +ve or the -ve supply rail.

They have two terminals, and whatever current flows
into one terminal, then the same flows into the other,
which is why they are called mirrors.

What we want to do is take the difference between
the collector currents of Q1 and Q2, 'Cl is reflected from
mirror Y and then from mirror X and then appears at the
output. IC2 is reflected from mirror Z and then appears
at the output. The two currents -are substracted from
each other and the output current is thus (1c2 -1C1),
which is the product of 'ABC x V,n x K, where K is a
constant. Note that the 'ABC current is also reflected from
a current mirror on the negative rail.

The CA3080 is a low cost two quadrant multiplier
and can be used to perform a wide variety of multiplica-
tion functions. The linearity of the device holds true for
'ABC variations of over three decades. When using this
device keep 'ABC below 0.5 mA.

T

VCA Using CA3046 Array

V CONTROL 

47k
220n

AUDIO
INPUT
t 5V

II 5p

11011

D1

47k

-15V

47k

68k

33k

+15V

10

 OUTPUT

NOTE
01-5 TRANSISTOR
ARRAY are CA3046
IC1,2 are 741
D1 is IN4148

100
1°/.

The CA304b is an array of 5 transistors which are all well
matched and relatively cheap. Qe, 4 forms the differential
transistor pair, IC1 controls the current and IC2 extracts the
differential output current and turns it into an output voltage.
The audio input is inserted into the base of Qe but also
connected to this node is the emitter of Q2. Q2 and Q5 serve to
predistort the input signal, but they distort the signal the
opposite way to which the multiplier distorts it. This is known as
distortion cancelling, and it allows a larger signal level to be
applied to the multiplier for the same percentage of distortion at
the output. The larger input signal allows a higher signal to noise
ration to be obtained. Transistor Q1 is used to bias the bases of
Q2, 5 to a suitable operating region.
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MIC.
SIGNAL
INPUT
(1Vpp)

RV1

10k
log

Stereo Voice Over (Ducking) Circuit for Disco Unit

LEFT
MUSIC
INPU T
( 1 Vpp )

RIGHT
MUSIC
INPUT
(1Vpp)

220n 47k

II

22n
(350Hz)I1---_

On 47k

HAN'

22k

+12V

22k

PR1 10k

3
T

100n

2s

AG

+12V

100k PR2
100k
DC BIAS

33p 1u0 7
47k

if-sAAC- /7777

2u2

CR

A D4
1541,

///// 100nJ''

220n //22k 77

270p (3kHz)

IF -
220k

//!//
THRESHOLD
SENSITIVITY

NOTE

IC1 IS NE570
IC2.3,4,5 ARE 741
ALL DIODES 1N4148
01 IS BC212

24

GAIN

+20dB

D

16R

c+

4+1
AG

Vref

IC1

Vref

100k

100k

IN LEFT OUTPUT

2u2
RIGHT OUTPUT-

47k

+12V

.4
GND47

33p

1u0
100k

I/

PR3
100k
DC BIAS

+12V

47k

100k AAA_

/ 47k

OP AMP POWERED FROM ±12V

350Hz 3kHz FROUENCY

100k

ZD1
2V7

47k

OV

ao dB RV2

DUCKING
LEVEL

-6dB

CB
1U0

///

D3

22k
lin

4 k7

1 ///
SWITCH CLOSED

SLOW RELEASE

CW

CCW

27k

01

CA
220n -12V
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FEATURE : Gain Control

The circuit operation is as follows. The microphone signal
comes via VR1. This pot sets the sensitivity of the circuit to the
microphone signal. If it is too sensitive the unit will be 'ducking'
every time the DJ breathes. IC5 is an amplifier and filter. The
filter has been specifically tailored to fit the characteristics of
speech, thus making the ducking unit less sensitive to spurious
noise. IC2, 3 forms a precision full wave rectifier, the output of
which is low pass filtered and then fed to IC4. This wave form is
the envelope of the microphone input signal.

IC4 is a peak, negative going, voltage detector with a gain of x
5. When the DJ begins to speak, IC4 goes negative and in doing
so pulls the base of G 1 negative. When the DJ stops speaking
the base of G 1 rises back towards 0 V with a time constant
determined by CA or CA + CB.

This is the release time and it controls the speed with which
the faded down music comes back to full volume. G 1 is an
emitter follower and is job is to rob current from the gain cells inthe NE570.

This current sets the volume of the two music channels. When
the base of G 1 is pulled down to the negative rail, the amount of
robbed current is maximum, and when no current flows into pins
1 and 16 of the NE570 and all of it flows into g 1, then both nusic
channels are turned off.

To set up PR 1, put a large signal into the microphone channel,
set RV2 so that it is a short circuit and then adjust PR 1 so that the
two music channels just close off. PR 2 and PR 3 should be
adjusted so that pins 7 and 10 Of the NE570 are both +6 V.

Vin luO

10k

2u2

I " -
15k 15k

51

15k 6I

Clever Fuzz Box

2u2

8k2 18k

14-
AG

Vref IC1a
i1T

_ _ _ 2u2
13 Vcc 4 GND

+12V /7777

220n 18k

18k

1M

18k

C2

`POWERED

+12V
FROM OV&12V

1 u 0

330p

10n

/J7//

15A
I- -

16

1u0

L_

2u2

IC1b

Fuzz boxes are used by guitarists to produce harmonic distortion
and sustain. If you want to produce only the distortion, but to
retain the original envelope of the signal then this is the circuit
for you.

IC1 is a 2:1 compressor as described previosuly. This pro-
duces a relatively high level signal which then drives IC2, which
is a x 50 amplifier with diode clamping. IC2 produces the
distorted (fuzz) found. This is then fed into the IC3 gain cell, the

output of which drives the op amp. This gain cell is driven by the
rectified original signal (low pass filtered at 1k5 Hz), so that the
distorted sound is given the envelope characteristics of the
original sound.

If a fuzz sustain sound is required rather than a dynamic fuzz
then IC3 could be modified (by the inclusion of a clamped high
gain amplifier driving pin 15) so that it acts as a low level
expander. This will squelch the noise at the end of the fuzz
period.
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FEATURE : Gain Control

Track and Hold
In this example the CA3080 is used as a current controlled
switch. When the control voltage is high, IABC is maximum, (0.44
mA) and the OTA gain is maximum. The voltage at pin 2 of IC1
adjusts itself so that it is the same as that on pin 3, this being due
to the 100 per cent feedback via the high input impedance
voltage follower IC2. When the control voltage is OV, !ABC is zero
and hence the gain of the OTA is zero. Therefore no current
comes out of its output and so the voltage at the output of IC2
remains frozen (Hold mode). The maximum differential input
voltage is 5 V and this must not be exceeded. The capacitor C
should be selected to suit the speed of the operation.

-Vcc

Vin

V CONTROL

Vout

HOLD

-+ 5V (or TTL
10k SIGNAL)

- - OV CONTROL
NOTE
IC1 is CA3080
IC2 is CA31
01 is BC212

HOLD

26

10k

vIn

OE -6V
1 E +6V

A B C D GAIN

1 0 0 0 OdB

0 1 0 0 -6dB

0 0 1 0 -12dB

0 0 0 1 -18dB

POWERED BY ±61,

NOTE
IC1 is 4016
1C2 is 741

Vout

Voltage Controlled (Switched) Attenuator
The CD4016 is a quad analogue transmission gate. That is, it is a
quad voltage controlled switch. When the control is high the
switch is ON, having an effective resistance of about 400R.
When the control is low the switch is off and of looks like a
100M resistor. Thus by using 4016 switches it is possible to
'Switch' the voltage gain of an amplifier. The resistors in this
example are selected to give 6 dB changes in gain.

Filter
A state variable filter produces three outputs: highpass, band-
pass, and lowpass. It is thus a very versatile filter structure, even
more so if the resonant frequency can be varied. This frequency
is linearly proportional to the gain of the two integrators in the
filter. Two CA3080's, (IC2, 4) have been used to provide the
variable gain, the resonant frequency being proportional to the
current !ABC. Using 741 op amps for IC3 a control range of 100
to 1, (resonant frequency) can be obtained. If CA3140's are used
instead of 741's then this range can be extended to nearly
10,000 to 1.

CONTROLS
FREQUENCY

10n

If

IC6

NOTE

IC1,3,6 are 741
IC2,4 are CA3080

LP

TO BE CONTINUED
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BARCLAYCARD'

INTERESTED
IN HOME
COMPUTING?

nm
Nascom Microcomputers

Start now and don't get left behind
THE NASCOM 1 is here
Ex -stock with full technical services

BLANK C12
Racal Quality
CASSETTES

0.49p
Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software - many now available.

The Powerful Z80
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
- no drilling or special tools
- Just neat soldering

required.

Only £197.50 + 8% VAT (includes p & p + insurance)
Manuals seperately 3.50 Monitor quality improved
Z80 programming Manual 6.90 TV Modulator 2.50
Z80 Technical Manual 3.40 Super Modulator (10MHz) 5.50
PIO Technical Manual 3.40 Power supply suitable for
(All prices add 8% VAT) NASCOM 19.90

Available from COMP soon: *LIK and 16K RAM expansion boards
for NASCOM 1 with sockets on board for MIN IBAS1C EPROMS.
Trade, government and educational enquiries invited. Can be
supplied ready built tested and guaranteed.

KEY
BOARDS
Brand new professional
ASCII keyboards (USA)
Full technical details
included.

Only £59.90
+ 8% VAT.

Ready built, tested
and guaranteed.

LOW COST FULL
FUNCTION
KEYBOARD KIT.

Only £38.50
+8% VAT.

TELETEXT DECODER
400 MAIM Sell . IA Op, IS 5,

TEXAS TIFAX - XM11 Tested and
Guaranteed Only £99.90 + VAT 127/.

Full Colour Display ORACLE and CEFAX.
Simple to interface with most TV's.
Keyboard and power supply extra.

DECCA colour TV with XM11 teletext £399 + VAT 12'/z%

NiTra.-ii-

*** *

COMP PRO Mixer
Professional audio

mixer that you can build yourself and save over £100.
6 into 2 with full equalization and

;we   
6111100      II     hi/   4/1   

1 I

echo, cve and pan controls.
All you need for your own
recording studio is a stereo tape or
cassette recorder.

This superb mixer kit has slider
faders, level meters and
additional auxilliary inputs.

Only £99.90 plus 8% VAT for
complete kit including power
upply.

Ideal for
DISCOS STAGE MIXING HOME STUDIOS

AND MANY OTHER APPLICATIONS

VIDEO GAMES ft Components
UHF Vision modulator Standard channel 36
UHF Vision modulator 10 MHZ bandwidth high quality
VHF Vision modulator channel 3
Sound modulator compatible with above
AY -3-8500 6 Games 4.90 PCB 1.90
AY -3-8550 6 Games 3.90 PCB 1.90
AY -3-8610 10 Games 5.90 PCB 1.90
AY -3-8760 Motor -bike 6.90 PCB 1.90
AY -3-8710 Tank -battle 6.90 PCB 1.90
AY -3-8603 Road Race 5.90 PCB 1.90

2.90
5.90
3.10
2.90

ETI Tank Battle
kit - lust add

controls -
£14.90 reduced

from £19.90.

JOYSTICKS - £190each

COMPONENTS
A selection of our Computer components
Z80 cpu 14.90
Z80 PIO 9.90
Z80 CTC 9.90
MCM 6576 charger 10.90

2708 EPROM
2708 with NASBUG
2102 RAM
6402 UART

10.90
13.90
1.25
7.90

HARDWARE AND ACCESSORIES
Std. Ribbon Cable 10 Way 0.78 per metre
Screened Multicore

4 Way 0.40 per metre 8 Way 0.55 per metre
12 Way 0.72 per metre 20 Way 1.00 per metre

Edge Connectors 8 Way 1.50 16 Way 2.50 32 Way 3.60
12 Way 2.00 24 Way 2.80 40 Way 4.10

PCB Edge Connectors 8 Way 2.50 12 Way 3.10 16 Way 3.70
Rectifier Bridges 4 Amp 100V 1.95 6.6 Amp 200V 3.90
Variable Voltage regulator (input 4-40V. output
1.2V -37V. 1.5A) 6.50
Variable Zener diode (3-30V, 775MW) 1.95
LM 309K regulator (others available) 1 35
LED displays 0.3 ins. 1.80 0.6 ins. 3.00
LED discrete 0.125 or 0.2 ins. 10 for 1.20
HEX LED display 0.27 ins. Red 9.95 ea.
Crystals 3.579 MHZ 1.95 4.43 MHZ 1.25 4 MHZ 2.90
DI I_ Sockets 14 pin 0.19 16 pin 0.19 18 pin 0.25

20 pin 0.30 24 pin 0.40 40 pin 0.60 28 pin 0.45
Vero DIP 8" x 8" Printed Board
Full Range of Resistors, Capacitors, TTL, CMOS, Transistors.
Vero products available.

All prices include VAT except where shown. Orders over £5 post and packing free otherwise add 20p.
Please make cheques and postal orders payable to COMP, or phone your order quoting

BARCLAYCARD or ACCESS number. For technical information and advice ring
JIM WOOD, BSc(Eng), ACG I, MIEEE - Consultant to COMP.

COMP
COMPUTER
COMPONENTS

14 STATION ROAD NEW BARNET - HERTFORDSHIRE TEL: 01.441 2922
CLOSE TO NEW BARNET BR STATION MOORGATE LINE
OPEN-10am to 7pm- Monday to Saturday

CONTINUOUS DEMONSTRATION OF NASCOM TELETEXT AND TV GAMES AT OUR NORTH LONDON STORE.
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8 -pin pcb .20 ww .35 2N2222 NPN (2N2222 Plastic .10) .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
1N 5243
1N 5244B
1N 524513

13v
14v
15v

.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

745188
1702A
MM5314
MM5316
2102-1
2102L-1
2114
TR16026
TMS 4044-

3.00
4.50
3.00
3.50
1.45
1.75
9.50
3.95
9.95

8080 8.95
8212 2.95

8214
8224
8228
8251
8255
8T13

8.95
3.25
6.00
8.50

10.50
1.50

8723 1.50
8724 2.00
81'97 1.00
21078-4 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 L04 .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 74L72 .45
.40 7496 .80 75108A .35 74 L73 .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  74H01 .20 74S00 .35
.20 74126 .35 74H04 .20 74S02 .35
.20 74132 .75 74H05 .20 74503 .25

1.15 74141 .90 74H08 .35 74SO4
.45 74150 .85 74H10 .35 74S05 .35
.45 74151 .65 74H11 .25 74S08 .35
.45 74153 .75 74H15 .45 74510 .35
.65 74154 .95 74H20 .25 74S11 .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 LM 340K 24 1.25
LM308 (Mini) .95 LM324N 1.25 78L05 .75
LM309H .65 LM 339 .75 78L12 .75
LM309K (34ots-585 7805 (340T5) .95 78L15 .75
LM310 .85 LM340T12 .95 78M05 .75
LM3110 (mini) .75 LM340T15 .95 LM373 2.95
LM318 (mini) 1.75 LM340T18 .95 LM380 (e-14 PIN) .95
LM320K 5(7905)1.65 LM340T24 .95 LM709 (e,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
74S153
74S157
74S158
74S194
74S257 (8123)

.40

.55

.30

.35

.75

.30
1.05
1.05

74 LSOO .20
74 LSO1 .20
74 LSO2 .20
74 LSO4 .20
74 LSO5 .25
74 LSO8 .25
74 LSO9 .25
74LS10 .25
74LS11 .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
74 LS86 .35
74 LS90 .55
74 LS93 .55
74 LS107 .40
74 LS123 1.00
74 LS151 .75
74 LS153 .75
74LS157 .75
74 LS164 1.00
74LS193 .95
74 LS367 .75
74 LS368 .65

LM 723 .40
LM 725N 2.50
LM 739 1.50
LM741 (8 14) .25
LM747 1.10
LM1307 1.25
LM1458 .65
LM3900 .50
LM 75451 .65
NE555 .35
NE556 .85
NE565 .95
NE 566 1.25
N E 567 .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

28 ELECTRONICS TODAY INTERNATIONAL - OCTOBER 1978



--ETIPRINTS
ETIPRINTS are a fast new aid for producing high
quality printed circuit boards. Each ETIPRINTS
sheet contains a set of etch resistant rub down
transfers of the printed circuit board designs for
several of our projects. ETIPRINTS are made from
our original artwork ensuring a neat and accurate
board. We thought ETIPRINTS were such a good
idea that we have patented the system (patent
numbers 1445171 and 1445172).

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,
25/27 OXFORD STREET, LONDON W1 R 1 RF.

75Pinc 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)

Metronome
Shutter Time

Oct 77
Oct77
Nov77
Oct77
Nov77
Nov 77
Jan 78
Dec 77
Dec 77

Jan 78
Jan 78
Dec 77
Feb 78
Feb 78

Jan 77
Feb 78
Feb 78

005 Op -Amp Supply
Frequency Shifter Mar 78
LCD Panelmeter
Light Dimmer (3 times)

006 CMOS Switched
Preamp
From Experimenters "Electronics
P.S.U. °morrow"'
555 Boards (twice

077 Star Trek Radio
CD Ignition
CCD Phaser
White Line Follower

008 Tank Battle
Helping Hand

009 AM/FM Radio
Bridge Oscillator
CMOS Stars & Dots

010 Bench Amplifier
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

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
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RF POWER METER
Take a load off your mind and put a proper and useful load on
your antenna - with the ETI Project Team's venture into the realms
of the short and shorter wave.

THIS REFLECTOMETER design,
apart from being simple, elegant and
easy to construct, covers three
decades - from 100 kHz to 100
MHz, and can be constructed for RF
powers as low as 500 mW or up to
500 watts.

The problem for most designs for
reflectometers, or "Swar" meters as
they tend to be called colloquially
these days, is that they generally only
cover about one decade in frequency
range - usually 3 to 30 MHz or, if
further, have discontinuities and
drastic sensitivity variations at the
extreme ends of their frequency
range.

Sensitivity is a problem with the
commercially available instruments
also. Those with the best sensitivity
- 5W full scale usually - are made
for the (overseas) CB market, and
while they will work over most of the
HF spectrum (some extending
beyond that), sensitivity is
insufficient if you are working with
low power solid state RF circuitry or
doing a deal of antenna
experimentation.

Performing antenna
measurements at powers of 5W or
more is discourteous to say the least,
especially where sustained or many
consecutive measurements need to
be made.

The reflectomter/ RF power meter
described meets the requirements of
most people involved in RF
measurements requiring such an
instrument and where a disparate
variety of facilities are required.

This project will be extremely
useful to radio amateurs, servicemen
involved in communications, in
laboratories, etc.

Construction
Construction is very straightforward.
The printed circuit design given is
recommended, as variations in
layout may affect performance.

All the components are mounted
on the copper side of the PCB, which
is subsequently assembled onto the
coax sockets and mounting bolts.

Commence by winding the toroid
current transformer secondary turns.
Refer to the circuit diagram. Cut a 45
mm length of RG58, stripping back
the braid and insulation as illustrated
in the component overlay and
photographs. This is not all that
critical, but maintain as much braid
as you can to reduce problems with
errors creeping in at the top end of
the frequency range due to
discontinuities here.

Slip the toroid over the short
length of coax and mount this
assembly on the PCB. Position the
toroid centrally and fix it in place with
a small amount of pliable plastic
cement compound.

Mount all the other components
next. Pay particular attention to the
orientation of the diodes D1, D2, D3.

The trimmer capacitor, C2, is
shown as a mica compression type.
Any suitable trimmer - such as the
Philips film trimmers - can be used,
however, the mica compression

trimmer provides a certain amount of
'vernier' adjustment.

The PCB and major components
are assembled into a suitable metal
box.

The completed PCB is mounted in
the following way.

Once the coax sockets are
mounted, and the two mounting
bolts are in position, a coax plug
(with cable) should be plugged into
each of the sockets in order to locate
the centre -conductor pins of each
socket.

The PCB is then placed into
position and the input/output pads
soldered to the coax socket pins.
Make sure that a good fillet of solder
secures the pin to the PCB pad.

Two nuts on the mounting bolts,
one under the PCB, one on top of the
PCB, then secure the board
mechanically as well as providing a
ground connection. Refer to the
pictures and components overlay.

Connections to the meter, pot,
and switch - located on the front
panel, can then be made with short
lengths of hookup wire.
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Calibration
A suitable RF source, a dummy load
and an RF voltmeter or a
known -accurate RF power meter are
required for test calibration of
the instrument. Any of the standard
amateur texts (ARRL, RSGB
handbooks etc) provide excellent
construction details of dummy loads
to dissipate a variety of powers. The
same texts describe suitable RF

voltmeter probes that may be used in
conjunction with a multimeter.

SWR Scale
The instrument is connected between
the RF source and the dummy load.
Turn the sensitivity control fully
anticlockwise. Switch to read forward
power.

Key the RF source and slowly
rotate the sensitivity control
clockwise. The meter reading should
increase. If it doesn't, check wiring.
If it goes in reverse, you've got D1
back to front!

If all is well, advance the
sensitivity control until the meter
reads full scale. Switch to read
reverse power. Adjust the trimmer
C2 to obtain a minimum meter
reading. It should go to zero;
increase the sensitivity when a very
low reading is reached to ensure that
C2 is adjusted correctly.

This completes the adjustment of
the Reflectometer section. The scale
calibration can be obtained from
Table 1.

The sale on the meter may be
hand -lettered using Letraset or other
'rub -on' lettering. The original
lettering may be painted over and the
new SWR scale inserted beneath the
orignal scale.

IN

SKT 1

RFC 1

RG 58 PASSED THROUGH TOROID

C2 C3
140p

R2 R3
15OR 150R

SW IA

SET
RV1
10k

PROJECT

OUT

SKT 2

D3
OA 95

R7
100k

POWER

SW IB

D4 & D5
1N 914 13

50pA F.S
2k

Fig.1. Circuit diagram of the SWR power
meter. Note the unusual switch configura-
tion, using a double pole three way switch.

HOW IT WORKS
The reflectometer employs a "current trans-
former" having an electrostatically -shielded
primary with a high -ratio secondary winding
driving a low value load resistance.

A short length of coaxial cable, passed
through a ferrite toroid, forms the primary
with the braid connected so as to form an
electrostatic shield.

The secondary of the current transformer
consists of a winding around the circum-
ference of the toroid, coupled to the magnetic
component of the 'leakage' field of the short
length of coax cable.
The secondary drivesa centre -tapped resis-
tive load (R2/R3) connected to a voltage
sampling network (C1-C2/C3) tapped across
the RF input such that sum and difference
voltages will appear across the ends of the

current transformer (T1) secondary winding.
Diodes DI and D2 rectify the sum and

difference voltages from the secondary of T1,
RF and audio (modulation) bypassing being
provided by C4 and C5. The RF choke, RFC I,
provides a low -resistance DC return for the
signal rectifiers, DI and D2.

The power measurement facility is
obtained by tapping off a portion of the RF
voltage on the line via R5 and R6, and recti-
fying this with D3. Capacitor C6 provides RF
and audio (modulation) bypassing.

As the load on the rectifier is so light - R7
being 100 k and the meter being 2 k, peak
power is measured.

Diodes D4 and D5 provide protection for
the meter.

BUYLINES

As with all RF projects, some of the
components will not be stock items
with the majority of suppliers.

In case of difficulty with any of the

items Catronics at Communications
House, 20 Wallington Square, Wal-
lington, Surrey should be able to help.
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MOUNTING HOLES

D2 D1.41E). T1 4,4=r4,

O

® C2

MOUNTING HOLE EARTH

EARTH

COAX HOLES DRILLED
LARGER THAN REQUIRED
SO CENTER PIN CAN BE
POSITIONED CORRECTLY
WITH PLUG IN SOCKET
BEFORE SOLDERING.

Fig. 2. Component overlay for the PCB. Note that, contrary to
the usual practice, the components are mounted on the copper
side of the board.

SW R

3:1
2.5:1
2:1

1.5:1

1.2:1

1.1:1

TABLE 1

Scale reading

0.5 full scale
0.42 full scale
0.34 full scale
0.2 full scale
0.1 full scale
0.05 full scale

Peak Power, full scale

500 W
200 W
100 W

50 W

20 W

10 W

5W
3W

TABLE 2

R2 value

6R8
2 x 33R in parallel

33R
68R

2 x 330R in parallel
330R
680 R

1k + 100R in series
*linearity suffers

Power
The circuit (Fig. 1) shows a divider
network, consisting of R5 and R6,
tapped across the RF on the coax
line.

The lower divider resistance R6 is
shown as a variable element. A

miniature deposited carbon track
trimpot was used in the prototype.
The low value types seem to perform
quite well over a wide frequency
range and one was used here for
convenience. It was set so that the
full-scale reading of M1

PARTS LIST
Resistors all 1/4W, 5%

R1 10k
R2,R3 . . 150R
R4 10k
R5 1k
R6 470R trimpot or fixed

-see text
R7 100k

Potentiometer
RV1 . . . 10k/C pot

Capacitors
C1 10p ceramic
C2 40p trimmer
C3 100p ceramic
C4 - C6 . . 1 u solid dipped tantalum

Semiconductors
D1 - D3. . . 0A95
D4,5 . . . . 1N914

Miscellaneous
RFC1. . . . Any moulded RF choke,

1m H or more (value not
critical).

SW1 Two pole three way

M1 50 µA meter T.E.W. type
2k resistance.

T1 40 turns of 35 gauge B & S
enamelled wire, around cir-
cumference of Neosid toroid
type 28-511-31, 12.7 mm
o.d., 6.35 mm i.d., 3.18 mm
thick, F14 material (see text)

Coax
sockets . . S0239 or other type to suit
Case Norwood type 34/2/D

(100 mm x 75 mm x 50 mm).
PC board . . ETI 139
Two 25 mm long bolts with three nuts
and two lock washers each; nuts and bolts
for coax sockets (if required); length of
RG58 coax; 6 mm dia. sleeving; hookup
wire, etc.

corresponded to a particular peak
power dissipated by the dummy load
(as measured with an RF voltmeter or
known -accurate RF power meter).

Fixed resistors may be substituted
for a trimpot, necessitating only a
check of the accuracy of the full scale
peak power reading. Values for
particular full-scale power readings
are given in Table 2.

The power scale should be
calibrated to suit the individual
instrument. It will be non-linear,
particularly at the bottom end.

Performance
The inherent impedance of the
prototype instrument was measured
using a TEK 5 W dummy load and a
Hewlett-Packard vector impedance
voltmeter. The results are illustrated
in Fig. 4.

The impedance discontinuities
introduced by the prototype are well
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PROJECT

POWER X Y EARTH

Fig. 3. The meter, sensitivity pot and switch
connections. Leads X and Y go to the D2 and
D1 respectively, while the lead marked
'POWER' goes to R7. Refer to Fig. 2.

inside the basic accuracy capability
of the meter movement! The real part
of the instrument's impedance is
within 5% of the nominal 50 ohms
- most of this is probably due to
connectors and construction
discontinuities.

The variation in the real part of the
impedance is within ± one ohm
across the frequency range of the
instrument, and can be essentially
ignored.

The reactive (imaginary)
component of the instrument's
inherent impedance is negligible up
to 20 MHz when it begins to become
slightly capacitive.

The overall impedance decreases
rapidly above 100 MHz.

Sensitivity and sensitivity
bandwidth of the prototype is
excellent. The half -power points of
the sensitivity bandwidth of the
reflectometer are at approximately
350 kHz and 25 MHz.

Full-scale deflection at 27 MHz
requires 0.8 watts into 50 ohms.
Mid -band sensitivity is under half a'
watt!

Modifications
For higher power applications, the
basic sensitivity of the reflectometer
can be reduced by one of several
methods, or a combination.

If you are working with powers
around 20 to 50 watts, R2 and R3
can be reduced to 47 ohms. For
higher powers, the number of turns
on the toroid can be reduced, and
R2/R3 further reduced in value. As a
guide, reduce the secondary of T1 to
20 turns and R2, 3 to 47 ohms.

50

49

48

+4°

+2°

-2°

-4°
1MHz 10MHz

Fig 4. Top: real or resistive component of the
prototype's inherent impedance. Lower:
Reactive component.

Everything else remains unchanged.
This should suit power levels of 200
watts and higher.

Other types of coax sockets can be
used, such as the BNC, type N or the
inexpensive Belling -Lee sockets. No
modifications to the PCB are
necessary, however, mounting
details of the sockets and board will
need to be altered to suit.

The basic reflectometer
construction is so simple and
inexpensive that several can be built
and installed to provide remote
SWR/RF-output monitOring of
antenna installations.

The RF portion can be mounted at
a convenient place and the
reflectometer output leads X and Y
taken to remote metering facilities.
Power output measurement circuitry
is probably superfluous in these
circumstances.

Protection circuitry for
transceivers and power amplifiers
may be simply realised using the
basic reflectometer circuit and
activating protection devices by
comparing the output voltages of D1
and D2.

Swept VSWR measurement can
be accomplished using the basic
reflectometer circuit. The differential
output from D1 / D2 can be used to
drive the vertical axis of a CRT
display (via suitable amplification),
the horizontal axis being driven by
the sweep voltage of a
voltage -controlled signal generator.
Voila! - swept VSWR
measurements.

Accurate SWR measurements for

100MHz

VSWR values below 2.1 can be
made by driving an expanded -scale
differential voltmeter circuit that
measures the output difference
between D1 and D2. This technique
is well illustrated in reference 2.

This type of instrument is
particularly useful when making
VSWR performance plots of
antennas over a narrow bandwidth
(providing they closely match 50
ohms in the first place).

This reflectometer technique can
also be used to measure power.
However, the authors opted for the
diode RF voltmeter method as it is
somewhat more versatile, and is
unaffected by the sensitivity
bandwidth of the toroidal current
transformer. See the two references
for more details.

The sensitivity bandwidth may be
shifted up in frequency by a decade
or more, such that it rolls off around
1 MHz and 50 MHz, by employing a
toroid for T1 of the same dimensions
but made of F25 material. ET1

References
Whilst not the 'definitive' texts on
this type of reflectometer, these two
references provide good practical
sources of information.

1. "Frequency Independent Direc-
tional Wattmeters"; P. G. Martin,
Radio Communication (RSGB
journal), July, 1972.

2. "Test Equipment for the Radio
Amateur"; H. C. Gibson G8CGA,
published by the RSGB, 1974.
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Room ETI /10
313 Kingston Road, Ilford
Essex IG1 1PJ, England
01-553 1001

NTERPRISES
From the representatives in Europe ... for America's leading Micro -computer magazines and books, for the

hobbyist, educationist and professional alike, we bring you a little light browsing!
Reading maketh a full man ... Francis Bacon (1561-1626)

Price
UK
£6.95
£6.95

Tick or indicate quantity ordered.

From Adam Osborne Associates

INTRODUCTION TO MICROCOMPUTERS
Volume 0: The Beginners Book
Volume 1: Basic Concepts
Volume 2: Some Real Products (Revised Late 1977)

6800 Programming for Logic Design
8080 Programming for Logic Design
Z80 Programming for Logic Design
8080A/8085 Assembly Language Programming
6800 Assembler Language Programming
Some Common BASIC Programs

BUSINESS PROGRAMS IN BASIC
Payroll With Cost Accounting
Accounts Payable & Accounts Receivable
General Ledger (Available from late summer 78)

From Scelbi Computer Consulting Inc.
6800 Software Gourmet Guide & Cookbook
8080 Software Gourmet Guide & Cookbook
8080 Programmers Pocket Guide
8080 Hex Code Card
8080 Octal Code Card
8080 Guide and One 8080 Code Card
8080 Guide and Both Code Cards
Understanding Microcomputers & Small Computer Systems
SCELBI 'BYTE' Primer
8080 Standard Assembler (In Block Format)
8080 Standard Editor (In Book Format)
8080 Standard Monitor (In Book Format)

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

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

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

- BASIC By Bob Albrecht
Games With A Pocket Calculator by

Thiagarajan & Stilovitch
Games, Tricks and Puzzles For a Hand

Calculator by W. Judd

*From BYTE Publications Inc.
Paperbytes:

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

Best of Byte Volume 1

Price
UK

£5.95
£5.95

£11.95

£5.95
£5.95
£5.95
£6.95
E6.95
£5.95

£9.95'
£9.95
£9.95

£7.95
£7.95
£2.25
£2.25
£2.25
£4.20
£6.00
£7.95
£9.95

£15.95
£9.95
£9.95

£4.95
£7.00

£10.00

£3.95
£3.95

£4.95
£4.95

£1.65

£1.75

£2.49

£5.75
£1.75
£8.95

HOW TO ORDER

Please note our prices include postage
and packing, but not insurance, if
wanted add 12p for every El 0 of books
ordered. Make cheques, PO's etc pay-
able to
L.P. Enterprises
CREDIT CARDS accepted.
BARCLAYCARD VISA/ACCESS
DINERS CLUB/AMERICAN EXPRESS

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

Due to fluctuations of the dollar,
prices are subject to change
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Tick or indicate quantity ordered
 From Creative Computing Press
Best of Creative Computing Volume 1
Best of Creative Computing Volume 2
BASIC Computer Games

(A revised 101 BASIC Games)
The Colossal Computer Cartoon Book
Computer -Rage (A new Board Game)
Artist and Computer
 From Everyone Else
Magazine storage boxes (hold 12 minimum)
Sybex: Microprocessors from Chips to Systems

by R. Zacs
Sybex: Microprocessors Interfacing Techniques

by R. Zacs
Dilithium: Home Computers

Volume 1: Hardware
Dilithium: Home Computers

Volume 2: Software
Getting Involved With Your Own Computer
The Z80 Microcomputer Handbook
TV Typewriter Cookbook by Don Lancaster
TTL Cookbook
CMOS Cookbook
IC Timer Cookbook
IC OP -AMP Cookbook

,RTL Cookbook
'Computer Programs that Work (in BASIC)
* From Basic Software Library
(from Scientific Research Instruments)
Vol 1: Business and Personal Booking Programs
Vol 2: Maths and Engineering Programs
Vol 3: Advanced Business Programs
Vol 4: General Purpose Programs
Vol 5: Experimenters Programs (General

Purpose)
Vol 6: General Ledger Program
Vol 7: Professional Programs
Magazines: Back Issues
Personal Computing
Interface Age
Dr. Dobbs Journal
Computer Music Journal
Peoples Computers
*BYTE
Creative Computing
Calculators & Computers
ROM
Kilobaud
73
MAGAZINES: Subscriptions
Personal Computing (Twelve Issues Yearly)
Interface Age (Twelve Issues Yearly)
Dr. Dobbs Journal (Ten Issues Yearly)
Computer Music Journal (Four Issues Yearly)
Peoples Computers (Six Issues Yearly)
Kilobaud (Twelve Issues Yearly)

,BYTE (Twelve Issues Yearly) via USA
BYTE (Twelve Issues Yearly) via UK
Creative Computing (Six Issues Yearly)
Creative Computing (Twelve Issues Yearly)
Calculators & Computers (Seven Issues Yearly)
73 (Twelve Issues Yearly)

£5.50
£3.95
E6.95
£3.95

£1.25

£7.95

£7.95

£6.50

E5.95
£4.75
£7.50
£7.50
£7.95
£7.95
£7.50
£9.50
£4.25
£2.55

£17.50
£17.50
£26.50
£7.95

£7.95
£32.50
£26.95

E1.75
E2.25
£1.75
£2.50
£1.75
£2.25
£1.75
£1.75
£1.75
£2.25
£2.00

£16.00
£20.00
£13.00

£8.50
E8.00

£20.00
£15.00
£21.00
£8.50

£16.00
£10.00
£20.00

Price
Overseas
If Different

£17.00
£20.50
£13.50
£9.00
£8.50

£21.00

£9.00
£17.00
£10.50
£21.00

Send to address above for the attn. of David, Dept. ETI/9 All Orders must be Prepaid
Indicate Payment Method: Total Enclosed £

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

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

Credit Card No Expiry date

Name

Address

.POSTCODE

Signature

All publications are published in U.S.A. and shipped air -freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days ETU 1 0'78
BYTE subscriptions are processed IN USA and are air -freighted & posted from Amsterdam and will take 3 months to start.

U.K. Subcriptions start within three weeks
TRADE ENQUIRIES WELCOME
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SCRUMP!
3

Justin A. T. Halls, of Queen Mary College,
takes a look at Bywood's SCRUMPI 3. This
kit is an improvement over Bywood's earlier
LED switch kits but is still seen as a sophisticated control
device rather than a personal computer. The kit also
provides an excellent introduction to the worlds of MPUs.

Srumpi 3 is the cheapest currently available micro-
processor kit with full alphanumeric input and a VDU
type display. It is the successor to the Scrumpi 1 and 2,
switch and LED kits and is based on the same MPU,
National Semiconductor's SC/ MP. The kit also provides
facilities for cassette and teletype interfaces.

Scumpi 3 is built on a 380 X 1 90mm printed circuit
board, with plated through holes and a clearly com-
ponent overlay. High quality, low profile sockets are
provided for all the ICs and two 16 pin DIL sockets are
provided for access to the 16 I/O ports and the UART.
Access to the TTY interface is via four pins at one side
of the board, while power supply lines, reset line
and video signal are taken to an eight way, 0.1" edge
connector. A UHF modulator is mounted on the under-
side of the board and provides a signal suitable for most
625 line TV sets via a standard phono socket. Data and
address busses are not directly available, but test points
are provided at either end of the board. Imput is via a 21
key keyboard, made up of good quality switches with
transparent key caps, beneath which are fitted self-
adhesive labels identifying the key functions.

Three main chips are the sc/mp ii, which has
the advantage over the SC/ MP 1 of being faster and
requiring only a single + 5 V power supply, the
INS8154 RAM I/O, which contains 128 bytes of
memory and provides 16 individually addressable I/O
ports, and the AY -5-1013 UART. Two EPROMS, pro-
tected from accidental erasure by opaque labels over the
quartz windows, hold the 512 byte monitor program
and 512 bytes of user accessible I / 0 routines, A 7MHz
crystal provides a clock from which are derived the VDU
control signals as well as a 3.5 MHz clock for the MPU
and a 15 kHz clock for the IJART. The video interface
circuitry occupies nearly half the board and uses the
8675bwf character generator to provide the full 64
upper case ASCII characters in white on black or black
on white, either of which may be selected as standard
and which may be mixed on the screen.

Data sheets are provided for the MPU and RAM I/O
chips and two handbooks  provide assembly and

-.FEATURE

operating details. An SC/ MP pocket instruction guide is
also provided. The user has to provide a + 5 V, -12 V
power supply plus a 7.5V supply for the UHF
modulator. It is also necessary to drill holes in the PCB to
take mounting pillars if the kit is to be fitted in a case, or
take legs if the kit is to be used naked. A reset switch is
also needed.

Getting It All Together
Actual construction of the kit was quite straighforward,
although the instruction manuals tended to be
reminiscent of some car technical manuals, with in-
structions like 'all sockets, capacitors, resistors, diodes,
links and keyswitches can be installed at this point', and
the crystal and one of the ICs are never mentioned at all.
One component that did cause some problems was the
UHF modulator. The position of this is not marked on the
board and the connections to it are not indicated. A
phone call to Bywood confirmed that this does in fact fit
beneath the board, the mounting pins having to be filed
down to fit the holes provided. If the kit is not fitted in a
case the presence of the modulator beneath the board
means that legs must be fitted to enable the board to sit
squarely on the table when in use.

When fitting the 21 keyswitches care must be taken
as the holes for them are not too accurate and bending
the pins too far to make them fit could damage the
switch. Since many of the tracks run very close together,
care should also be taken with the soldering and it is a
good idea to leave the kit overnight after assembly and
then re -checking very carefully for the presence of solder
splashes or bridges.

To minimise the possibility of damage to delicate and
expensive ICs and to ease trouble -shooting, the chips are
inserted sequentially, checks being made at each stage
to ensure that one part of the circuit works before
proceeding to the next. Apart from TV synchronisation
problems most of this setting up procedure was very
simple, although some statements were a little
misleading and a great deal of time was spent won -
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dering why the address decoding wasn't decoding
before we found that the NWDS line had to be earthed
first. It is in cases like this that a circuit diagram would
have been invaluable. The use of the INV line as a test
probe was very clever and useful; if the line is taken to
logic 1, the screen remains the same, but if taken to logic
0 the screen inverts (i.e. black characters on a white
background instead of white on black).

Pictures Galore
The video circuitry is basically quite simple, with a 7.02
MHz clock driving a series of dividers and a handful of
gates. Two M M2112, 256X4 RMs hold the picture in a
memory mapped display. The rest of the video circuitry
simply consists of the character generator and a number
of buffers.

The UHF modulator is pre -tuned to channel 36 and
merely needs connecting to the aerial socket of a TV set.
It can be run from the on -board + 5 V line, but with some
sets better resolution, especially when displaying black
characters on a white background, is obtained by
running the modulator from a separate supply of about
7.5 V. A simple, unregulated battery eliminator, set at 6

V (actual output about 7.5 V) is sifficient.
The Bywood errata sheet points out that some video

monitors or converted TVs require a 4 V pk-pk video
signal rather than the 1.5 V pk-pk signal provided by the
kit, and that this can be obtained by adjusting the values
of R3 -R5. We had great difficulty in obtaining a stable
picture and eventually had to resort to replacing the
riesistors with 470R presets; even now picture stability
is not as good as it might be and it is continually
necessary to adjust the vertical and horizontal hold
controls. It is quite possible however that these difficul-
ties are due to the use of a cheap portable TV which may
well not be set up correctly. No problems have been
found with these modulators in other applications.

Key Features
Bywood have managed to squeeze all 64 upper case
ASCII characters onto a 21 key keyboard. This is
achieved by the use of three shift keys. One soon gets
used to using the shift keys and although it would be
more convenient for entering hexadecimal code if the
lower case characters were 0-9 and A -F, the current
layout has presumably been chosen to ease use as a
general purpose teletype.

SCRUM

36

The assembled Scrumpi 3 kit. The system's firmware is resident
in the two EPROMs seen top left with their protective labels.
The three presets we had to fit to get the video levels right can be

seen bottom centre.

Getting In And Out
The teletype interface, supplies and receives a 20 mA
current loop and is therefore compatible with many
types of TTY. Control of this interface is purely by
software, using the SC/ MP 'flag 0' for output and
'sense B' line for input, each bit being set or sensed
individually, with a delay instruction being used to set
the bit rate to 110 baud or whatever rate is required.
Unfortunately, details of sending and receiving routines
are not supplied, although these should not prove too
onorous to write.

Parallel I/O is provided for by the INS81 54 RAM I/O
chip which also contains the 128 bytes of RAM supplied
with the kit. 16 l/ 0 lines are available and these may be
configured as two independant eight bit ports de-
signated A and B, each of which may be specified as an
input or an output port. This provides for very versatile
interfacing with the outside world.

For these who prefer a serial interface however, an
AY -5-1013 UART is provided. The rate at which data is
output or received by the UART is determined by an
external clock, this being set to sixteen times the desired
baud rate. In the Scrumpi 3, the 15.625 kHz line
frequency for the VDU is used, providing a baud rate of
960 (not 9600 as stated in the manual). If a more
standard baud rate is desired, the internal clock can be
disconnected and an external clock provided via one of
the I/O sockets; 4 800 Hz will give 300 baud suitable
for a cassette interface, while 1 760 Hz will give a rate of
110 baud. No details are given of how to use the UART,
but these have been published in ETI (Dec. 1 977).

All of these various I/O lines, except the TTY 20 mA
loops, are available from two 16 pin DIL sockets. Each
socket is provided with +5 V and ground connections,
as well as the UART transmit and receive lines and the
MPU 'sense A' line, used by SC/ MP for software
interrupts. In addition socket A has the eight bits of port
B, reset, and the UART clock, while socket B looks after
the eight bits of port A. Unfortunately the INTR line from
the RAM I/O chip, which is used in handshaking
routines, is not available, but it could be connected to an
unused pin on one of the sockets, as could the serial
input and output lines from the SC/ MP which are also
unavilable.

Where Its All At
The kit comes with 128 bytes of RAM (not counting the
256 bytes used by the VDU) of which 64 bytes are

Close up view of Scrumpi's keyboard. By using the various shift
functions this keypad can provide a full alpha -numeric set.
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FEATURE SCRUMPI 3

available to the user for writing programs. Of the
remainder, 32 bytes are available as a user stack which
may also be used by some of the Scrumpi sub -routines,
eight bytes are used for storing labels and eight bytes are
used as a monitor permanent area, the remainder being
used as monitor stacks during various command
routines, This RAM occupies the area of memory fron
OF80 to OFFF (see Fig 1). The minitor PROM takes up
512 bytes from 0000 to 01 FF, with 512 bytes of I/ 0
sub -routines in PROM at 0600-07 FF. Keyboard, UART,
VDU and parallel I/O takes up all the space from OCOO
to OF8O. Since the SC/ MP only provides direct access
to the lower twelve bits of the address bus, allowing for
4K of addessability, this leaves 2K to be accounted for.
On -board sockets are available for all this, divided into
2 X512 byte PROMS (5204 or 4214) and1K of RAM as
eight 256 X 4 (2112). To expand further than this the
top four bits of the address bus have to be latched at
NADS time, when they appear on the data bus. However
since it is assumed that very few users will want to go
beyond the available1Kof RAM and1Kof PROM without
the aid of an assembler, access to the control lines and
busses is not provided. For testing purposes however,
the busses are available at test points at either end of the
board and control lines could be taken out be means of
wire links fron convenient points.
Controlling Your Scumpi
The monitor contains five basic commands. Typing 'I',
followed by a four digit hexadecimal address and 'INT',
results in the display of the address called and the data
stored there. A number of alternatives now exist. Typing
in a two digit hex number followed by 'INT' will cause
that number to be stored at that memory location and the
address and contents of the next byte of memory are
displayed. Instead of entering data you can type = n,
where n is an integar from 0-7. The lowest two cha-
racters of the address are then stored and can be used
later, by typing '?n', which will calculate the offset
required for a programme counter relative jump to the
address labelled by n. When using '=n' or '?n' the
address is not incremented and the offset provided or
fresh data may be entered at that location in the normal
way. To return from the data input mode to command
level, you can either press reset or type '>'. Typing the
command 'L' followed by 'INT' will result in the display
of the eight bytes of memory holding the labels.

The command 'H', followed by a four digit hex
address, produces a hexadecimal dump of the next 48
bytes from the address given, arranged as six rows of
eight bytes, each row preceded by the address of the first
byte in that row.

Having entered a program using 'I' command and
having checked it using a hex dump we now want to run
it. This is done simply by typing 'G' and the address at
which the program starts, bearing in mind that the first
byte of a program is always ignored. Software break-
points may be inserted in a program by using an XPPC 3
instruction, exchanging the program counter for the
contents of pointer register 3, which returns control to
the monitor and gives a current status dump. In this the
contents of the three internawcpointer registers are
shown, (P3 will always point to the address of the
breakpoint), as well as the contents of the accumulator,
extension register and status register. In addition, the 32
bytes of user stack are also displayed. The program can
be continued from where it left off by typing the
command 'C'

In addition to the monitor, eight I/O subroutines are
provided for use by user programs. With these data may
be entered from the keyboard or written to the VDU, or
messages can be displayed on the VDU. Alternatively
the value in the accumulator can be displayed as a hex
number (rather than as an ASCII character) with or
without a trailing space, or a hex number can be read
from the keyboard. Finally four bytes from the user stack
may be used to display a six digit number with its sign.
All of these subroutines are accessed simply by ex-
changing the program counter and pointer 3 and most of
them are re -enterable.

If additional PROMs are used to extend the monitor,
they will be automatically detected by the existing
monitor, which checks for a 00 at address 0200, and
used directly. One additional PROM that is available
from Bywood is a dissassembler, which will take a
machine code program and translate it back into
mnemonic form, producing a full assembler style listing.

Reading It Up
The two handbooks are well and entertainingly written,
starting from absolute basics and working up, so that
even someone who had never heard of a microprocessor
before would soon be able to use the Scrumpi. Book 1
starts with an explanation of the hexadecimal number
system and proceeds to build a micro -(macro-?) proces-
sor called PC/ MP (Paper and Cardboard Micro Proces-
sor) with which it explains all the happenings inside the
MPU, by making you do all the internal operations
yourself. In this way a deep understanding of what
actually occurs within the MPU is imparted.

Having explained the workings of MPUs in general
the architecture of SC/ MP is considered, along with the
necessary associated components such as RAMs and
PROMs. Book 1 then goes on to describe the construc-
tion and' use of Scrumpi 2, most of which is of little
interest to the Scrumpi 3 owner, although the final
section on interfacing with the outside world via UARTs
and ports is of interest even if lacking in detail.

Book 2 is more concerned with Scrumpi 3 and begins
by describing the rationale behind the design of this kit.
Construction and testing details follow, with a circuit
diagram for the VDU and a block diagram for the rest of
the system. Bywood consider that 'the PCB is its own
circuit diagram' and that further documentation is
therefore unnecessary. Having built and tested the kit,
you are taken through a series of demonstration pro -

Scrumpi 3's status dump displays the current value of the
SC/MP's internal registers plus a hex dump of a section of
memory.

SCRUMP' 3 STATUS DUMP

P3 P2 P1 EX ST AC

0000 0000 0000 00 30 00

OFC8 F4 03 DC OB 8B C4 8B 34

0FDO FC 4A 74 8B OF 84 87 FO

OFD8 D7 OB F4 OF 59 B6 FB D5

COMMAND
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FEATURE: SCRUMPI 3
grams which display the full character set, write
messages on the screen and demonstrate all the internal
logical and arithmetic functions that are available. Here
again the text is clearly written and we soon got to know
how to use the majority of the various facilities that are
available. Finally the memory assignments are given as
well as a description of the monitor routines, I/O
subroutines and the optional disassembler. At the end of
the book is a glossary of technical terms, some useful
addresses and data on the SC/ MP II and the INS81 54.

What there is of the handbook is excellent, well
written and well illustrated and without too many errors.
However, a great deal of information is lacking, such as
any details of how to use the UART or how to configure
and use the I/O ports. It would also have been nice if a
few simple user programs could have been included, say
for a cassette interface, handling the teletype link and
maybe some mathematical routines.
Terminal Device
In general this kit succeeds in doing what it sets out to do
very well indeed. It is nicely produced, fulfills its
designers requirements and the distributor, Bywood
Electronics, are very helpful in the event of any difficul-
ties or problems.

The quality of the product is let down however, on
two counts. The main defect lies in the lack of informa-
tion supplied with the kit and this is a very serious failing.
A TTY. 20 mA loop interface is provided, with no
indication of how to send data to it, or how to receive
data from it and whith no mention of what format the
data should be in. i.e. what should be supplied in the
way of start, stop and parity bits. Also, no data or
infornation is provided on the UART and even when a
data sheet has been obtained, describing how to use the
device, it is necessary to trace out the tracks on the PCB
in order to identify the TBMT and DAV lines. Admittedly
a data sheet is provided for the INS 8154, but this is only
of marginal use when attempting to use the device and
such a versatile chip as this deserves far more recogni-
tion in the manuals.

The other failings of the kit are relatively minor, but
seem all the more unnecessary for that very reason.
Things like not using the serial input and output lines
from the SC/ MP. The kit already has impressive I/O
facilities, but why not make use of a facility that is sitting
there waiting to be used. The unused I NTR line from the
RAM I/O chip is another case in point, since this
negates a large proportion of the power of the I/O
device, especially if you want to interface to devices such
as A/ D converters which require a certain amount of
handshaking.

Once you have found out how to use them, the I/O
facilities on this kit are very good, largely thanks to the
versatility of the RAM I/O chip, which gives such a
varied selection of I/ 0 modes. The keyboard is not as
convenient as a fullQWERTY keyboard, but it is perfectly
adequate for a kit that is intended for semi -dedicated
applications. The 8 X 32 character TV display may seem
limited in size when compared to full VDU systems, but
is quite adequate for the vast majority of applications
and it has even been found possible to play Conway's
Game of Life on it, although this led to some rather
interesting edge effects at times.

This kit is certainly a great advance over Bywood's
previous, LED and switch kits and with a price tag of
around £150 is certainly good value for those who are
either hooked on SC/ MP or who are prepared to use the
full power of the kit to make it pay its way as an
intelligent terminal for a larger or more powerful system.

Ell
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MICRO -COMPUTER for the HOBBYIST

THE ONLY COMPLETE MICRO -COMPUTER
AVAILABLE TO THE HOME CONSTRUCTOR

FEATURES
* Supplied in kit form for self -assembly
* Full documentation supplied
* Fully screened double -sided plated through hole printed circuit board
* Full 48 key keyboard included
* 2K It 8 Ram
* 1K x 8 monitor program in Eprom
* Powerful Mostek Z80 CPU
* 16 x 48 character display interface to std un-modified T.V.
* T.V. display memory mapped for high speed access
* On board expansion to 2K x 8 Eprom
* On board expansion for additional 16 I /0 lines
* Memory may be expanded to full 60K (plus 4K existing on board)

SOFTWARE FEATURES
* 1K x 8 monitor program providing
* 8 operating commands, supporting Mem examine/modify, tabulate. copy.

break, single step, executive, tape, load, tape dump.
* Reflective monitor addressing for flexible monitor expansion through user

programs
* Monitor sub -routines include - delay ASCII coding, binary to hex conversion. clr

screen, scroll up, string print, cursor shift and many others.

EXPANSION

* Expansion buffer board
* Memory board, with decoders and all hardware except memory ICS
* 4K dynamic memory ICS
* 8K dynamic memory ICS
* 16K dynamic memory ICS
* 32K dynamic memory ICS
,t I / 0 board with decoders and all hardware except ICS

will accept up to 3 PlOs, 1 CTC and 1 UART
* S a e for full expansion details

OTHER HARDWARE
* 2.2A power supply for up to 4K expansion
* BA power supply for larger than 4K expansion
* Expansion card frame
,t Programming manual ..................
* Hardware & software manuals (supplied in kit)

Manuals
Separately

£2.95

Add VAT at 8% on all items except manuals

Complete Kits
NOW IN STOCK

£197.50
+VAT 89,

POST PAID

After sales service available

£25.00
£35.00
E36.00
£60.00

£144.00
£250.00

E35.00

E24.50
E45.00
E29.50

E3.50
£2.95

Sole Appointed
London

Stockists

All mail to Henry's Radio 404 Edgware Rd. London W2

LONDON W.' 41,1 I. Lagweir Fio.uf 1,1



ETI MARKET PLACE
Digital Alarm --

ilk aiiissosiendiaillio

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.

C8-95
(Inclusive of VAT and Postage)

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

To:

Hanimex Alarm Offer
ETI Magazine
25-27 Oxford Street
London W1R 1RF

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

Name

Adress

Please allow 14 days for delivery

Watch

-11111001

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.

F9.95
(Inclusive of VAT and Postage)

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

To:

LCD Watch Offer
ETI Magazine
25-27 Oxford Street
London W1R 1RF

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

Name

Address

Please allow 14 days for delivery
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SERVICE TRADING CO
WHY PAY MORE?!
MULTI RANGE METERS Type
A.C. /D.C. volts 10. 50. 250. 500 1000 Ma
0.5. 0.10. 0-100. Sensitivity 2000V. 24 ranges
dimensions 133 X 93 x 46thrn. Price E7.00 plus
50p P&P M11.10 inc. VAT & P)

TRIAC.
Raytheon tag symmetrical Triac Type Tag 250/ 500v 10 amp 500 piv.
Glass passivated plastic mac. Swiss precision product for long term
refiebility E1.25 P&P 10p ((1.44 inc. VAT & P1 (inclusive of date and
application sheet) Suitable Disc 22p.

0 to 60 MINUTES CLOCKWORK TIMER.
Double pole 15 amp 230AC Contents (no dial) C1.50. P&P 30p (E1.94
inc VAT &

VARIABLE VOLTAGE TRANSFORMERS

Carriage extra

INPUT 230 v. A.C. 50 / 60
OUTPUT VARIABLE 0/260v. A.C.
BRAND NEW. All types.
200W (1 Amp) fitted A/C

volt meter £14.50
0.5 KVA (Max. 2 lit Amp) E 17.00
1 KVA (Max. 5 Amp) E22.50
2 KVA (Max 10 Amp) E37.00
3 KVA (Max. 15 Amp £45.50
10 KVA (Max. 50 Amp) . . £168.00
15 KVA (Max. 75 Amp) .. £260.00

GEARED MOTORS
100 R.P.M. 115 lbs. ins.!!

11 b t ins 110 voir 50Hr 2 8 amp single phase
split capacitor motor Immense power Continuously
rated Totally enclosed. Fan cooled In.ltne gearbox
Length 250mm Da 135mm Stencil. Die 15 5mrn
Length 145mny ex -equipment tested E12.00 Post
El 50 M14.56 Inc VAT & P) Suitable transformer
2301240 volt 0.00 Post 75p lE11.45 inc. VAT & Pt

GEARED MOTORS
28 r.pan.. 206.1nels epprox. 115v a c Revers
ible motet.
71 r.pen. 10 lb. buds 115v a c Reversible motor
Both types similar to above drawing. Price either type E4.74 + 75p
P&P 1(5.94 inc VAT + p&p)
Supplied with transformer for 240v a e. operation £7.25 + p&p El
$111.111 Inc VAT + p&p)

MERCURY SWITCH
Size 27m x 5mm, 10 for C5.00, total including
VAT C5.72. A.4;n quantity 10

230 VOLT AC FAN
ASSEMBLY
Powerful continuously rated AC motor complete
...nth 5 blade 61/2 aluminium fan. New reduced
price E3.00 P&P 65p ((3.94 Inc VAT & P)
N M 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 byenergising the reset coil
230/240v A.C.operation Unit a mounted on
strong chassis Complete with cover. Price E5.50
P&P 75p M5.75 inc VAT &

LT TRANSFORMERS
0.10.15v at 3 amp lex new equip) C2.50 P&P 50p ((3.24 one VAT)
13-0.13v at I amp E2.50 P&P 50p ((3.24 inc. VAT)
25-0-25v at 21/2 amp £4.50 P&P 75p M5.117 inc. VAT & PI
0.4v/6v/24v/32v at 12 amp El 5.00 P&P Et .50 ((17.82 inc. VAT & P)
0.6v/ 12v at 20 amp t13.50 P&P E1.50 line VAT C15.201
0.12vat 20 atnpor0-24vat lOsinpE12.00P&P El 50 (E14.88 Inc VAT
&P)
0.130/12v at 10 atop E11.25 P&P E1.25 (inc. VAT E10.28)
0.6yr 12v/ I 7v/18v/70v at 20 amp E111.50 P&P E1.50 (C19.44 Inc
vAT & P)
0.10v/17v/18v at 10 empE10.00P6P El .40 (inc. VAT E12.31)
0.6v/12v at 20 amp 611.81 P&P E1.00 (E13.11111 inc. VAT & P)
Other types in stock, phone for enquiries or sand see for leaflet.

VORTEX BLOWER AND
VACUUM UNIT
Dynamically balanced totally enclosed 9
rotor with max air delivery of 1.5 cubic S tio...,11metres per min. Max static pressure
60Ornm W.G. Suction or blow from 2 al
side -by -side 37mm 1.0 circular apertures ".; 'fined to base of unit Powerful continuously
rated 1 15v a.c motor mounted on alloy base
with fixing 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 E12 + El 50 P&P (C14.5$ Inc VAT & P1
Suitable transformer for 230/ 240v a.c. ES + El P&P ((7.58 inc. VAT &
P).

_CENTRIFUGAL BLOWER
Smith type FFB 1606 022 220/240v.A.C.
Aperture 10x4VIern overall size 16x14crn Price
E3.75 p&p 76p (inc. VAT £4.51). Other types
mailable phone for details.
N.M.S.

CROUZET 230V A.C.
2 R P M synchronous, brand new £2.110, p&p 30p (C3.48 Inc VAT)

COMPRESSOR, precision built by Emer-
son. USA. Horizontally opposed twin head diaphragm
type producing 2011as Plus P.S I per head 3 5 plus
C.F.M Output virtually pulse free Powered by 110v
A.C.motor size 30x2315crn. Weight 7 kilos Mee
E20 p&p E2.00 (inc. VAT 623.75)
Suitable transformer for 230/240v A C (8.00 p&p
El 00 (inc VAT E9.72.) N M S

STROBE! STROBE! STROBE!
.k HY-LIGHT STROBE KIT Mk. IV

._1? Latest type Xenon white light tube Solid state timing and toggeong
T circuit 2301240 volt A C operation Speed ad1usteble 1.20 f p s
4r Designed for large rooms. halls. etc Light output greater than many *
T _ (so called 4 Joule) strobes. Price E19.00 post El ((21.80 Inc VAT .._

& P) Specially designed case and reflector for Hy -Light E8.80 Post "r
00 Ki0.55 inc. VAT & P)**********************

* ULTRA VIOLET BLACK LIGHT
41( FLUORESCENT TUBES

4th. 40 wen C7.715 (callers only) 26e. 20 watt (5.50. Post 60p *
(Foe use in stan bepin finings) Mini 12in. 8 weft E2.50. Post 25p (4.
1E2.97 inc VAT & P) 9in. 6 watt C2.00 Poet 25p ((2.43 inc VAT

ytX & PI Sin 4 wan E1.75 Post 25p ((2.18 inc. VAT e,P).
Complete ballast unit. Either 6 , 9 or 12 tube 230V A.0 op.

7n"TA C3.50 plus P&P 40p 1E4.21 me. VAT & P) mailable for I 2V
t D C op. C3.50 plus P&P 40p ((4.21 inc VAT & PI**********************
WIDE RANGE OF DISCO
LIGHTING EQUIPMENT
SA E (Foolscap) for details

FRACMO MOTOR
56rpm 50Ibs inch 240vAC reversible. 0.7 amp . 4

sharpiength 35mm. die 16rnm. weight 6 kilos
600 grams Price £15.00 P&P E1.50 (C17.82).
inc VAT N.M S

A.E,G. WATER PUMP
200/240v a c motor, 2850 rpm, 480w
approx. 1/3 hp. driving a centrifugal pump
with 11/2 inlet and outlet delivering approx.
40 galls per min at 10h head. Ideal for
pumping or circulating any non corrosive /

light viscosity liquid Dozens of uses in
industrial labs etc. Note this pump is not
self. priming. Price CIS + 75p P&P ((17.01
inc VAT & P) N M S

CITENCO
FHP motor type C 7333/15 220/240v a c. 19
rpm reversible motor. torque 14.5 kg. Gear ratio
144 1 Brand new Incl. capacitor. our price
E14.25 + El 25 P&P (C18.20 inc. VAT 5 P/
NMS

REVERSIBLEMOTOR 230V A.C.
General Electric 230v 1.600 r pm 0.25 amp. Complete with
anti -vibration mounting bracket and capacitor. 0 /A size 110mm x
90rnm Spindle 5/ 16 die 20rnrn long. Ex -equipment tested E3.00.
Post 50p (C3.711inc VAT & PI.

METERS (New) - 90mm
DIAMETER
A.C. Amp., Type 6212 0-1A.. 0-5A 0.15A.. 0-20A
A.C. Veit. 0.15V., 0-300V D.C. Amp., Type 65C5
0-2A . 0.10A.. 0.20A.. 0-100A D.C. Volt. 0-15V
0.30V All types E3.50. + P&P 50p ((4.32 incl. VAT),
except 0-100A D.C.. mice E5.00+ 50P P&P IC 6.1114,1.,
VAT),

'VENNER TYPE' ERD TIME
SWITCH

200/250V A C 30 amp 2 on; off every 24 his at
any manually pre-set time 36.hour swing reserve and
day omitting device Bien to highest Electricity Board
specification Price C7.50 P&P 75p ((11.18). R & T

SANGAMO WESTON TIME SWITCH
Type 5251 200 /250 V ac. 2 on 2 off every 24 hours 20 amps contacts with
override switch. diameter 4 03 . price C4.00 P&P 50p ((7.02 inc. VAT & P).
Also evadable with Solar dial R & T

NI -CAD BATTERY
Height (mm) Width. (mm) Length (mm)

35 AH 1.2v Motel ---
219 75

29 --

£7.50 + P.P.50p ((8.M) inc. V.A.T.

XENON FLASH
GUN TUBES
Range of xenon tubes available horn
stock S A E for lull details

TT

MINIATURE
UNISELECTOR
12v 11 way 4 bank (3 non -bridging, 1 homing)
E2.50 P&P 35p M3.08 inc. VAT &

MICRO SWITCHES
Sub min lever rn /smith type MM L46. 10 for C2.50.
Type 3 115M 9067 10 for 12.50 post paid (02.70 inc. VAT
& P)
BF lever operated 20a. 0/0. ml Untmax USA. 10 for E4.00
plua 50Ia P&P (Min- order 10) ((4.84 inc. VAT & P).
D.P. C/O lever m /switch, mfg. by Cherry Co, USA. Precious etal lo
resistance contacts 10 for E2.50. P&P 30p Total inc VAT E3.02 (min
10). N.M.S.

RELAYS Wide range of AC end DC relays available
from stock. Phone or write in your en.
qumm.

2307240V A.C. Malatya: Anew. 2C /o. 15 amp C1.60 ((1.54 inc. VAT
& P)
T E.C. open type 3 c /o 10 amp (1.10111.40 inc. VAT & P). Ornoron or
Keysvotch 1 c/o, 7 amp E1.00 ((1.30 inc VAT & P).

D.C. Redeye: Open type 9/11V 3 c /o 7 amp (1.00 ((1.20 inc. VAT &
Sealed 12V 1 c/o 7 amp octal bees. C1.170 M1.30 inc. VAT &

Seined 12V 20/o 7 amp octal base. (1.25(61.511 inc. VAT & Pl. Sealed
12V 3 c/o 7 amp 11.pen, E1.38 ((1.17 inc. VAT & P) 24V. Sealed 3
c/o 7 erne 11 -pin E1.35 (C1.57 inc VAT & PI (amps  contact rating).
P&P on any Relay 20p
Other types available - phone for details.

-- -
NEW HEAVY DUTY
SOLENOID
Mlg by Magnetic Devices 240v A.0
Operation approx. 10Ib pull at 1 25 Price
C4.00 P&P 60p ((4.94 inc VAT)
Ex LT

24 VOLT D.C. SOLENOIDS
UNIT containing 1 heavy duty soienoid appros. 25 lb. pull at 1 in
travel. 2 solenoids of approx 1 lb pull at 1/2 in travel 6 solenoids or
approx. 4 oz pull at 1/2 in travel Plus I 24V D C

1 heavy duty I make relay Price E3.00 Post
11 001E4.32 inc. VAT & P)

ABSOLUTE
BARGAIN

240 A.C. SOLENOID OPERATED,- --
FLUID VALVE
Rated 1 p.s will handle up to 7 p so Forged brass
body, stainless steel core and spring V2 in. b.s p inlet ;

outlet Precision made. British mug.
PRICE E3.50 Poet 50p ((4.32 inc. VAT & PI

PARV&LUX 230 /250V.a.c.
MOTOR
Type SDIET245V AC reversible 30 rpm 50Ibs inch.
Price (15.00 P&P El .501E17.52 inc. VAT). N.M.S.

_ -

ALL MAIL ORDERS, ALSO CALLERS AT.

RESET COUNTER
230 volts AC 3 digits mfg. Veeder Root type
LL/ 1441 E1.75 P&P 25p (C2.18 inc VAT & P)

7 lig 24v d c non set LI.80 P&P 25p (11.119 inc
VAT & PI
6 hg 24v d c resetable E3.00 P&P 25p ((3.51
inc VAT & PI N M S

INSULATION TESTERS
(NEW)
Test to i I E spec Rugged metal construction,
suitable for bench or field work, constant speed
clutch Sae I. 8 in W 4 in H 6 in wepht 6 lb
500 VOLTS 500 megohms

E48.00 Post 80p (C57.78 Inc VAT & P1
1000 VOLTS 1000 megohnis

C55.00 Post 80p (10110.211 inc VAT & P) SAE for
leaflet

d

A.C. MAINS TIMER UNIT
Based on en electric clock, with 25 amp. single.
pole switch, Mitch can be preset for any period up
to 12 hrs ahead to switch on for any length of
time. from 10 nem to 6 hrs then switch off. An
additional 60 mon audible timer is also incorpo-
rated. Ideal for Tape Recorders. Lights. Electric
Blankets etc Attractive satin copper finish. Size
135 mm x 130 mm r 60 mm Price E2.25. Post
40y (Total inc VAT & Post (2.87).

11. -New
ceramic construction, vitreous enamel....es

embedded winding, heavy duty brush assembly
continuously rated

25 WATT 10. 25, 100. 150, 250. 500. 1k, 1 5k ohm £2.40 Post
20p 1E2.81 me VAT & P) 50 WATT 100. 500. lk ohm C2.00 Post
25p1[3.40 me VAT & P) 100WATT I / 5 / 10 / 25 / 50 / 100
250 , 500 / lk / 1 51 / 2 55 / 5k ohm [SADO Post 3501111.711 inc
VAT & PI
Stack Silver Skirted Knees calibrated in Nos 1.9 11/2 in die brass
bosh Ideal tor above Rheostats 24p s.

600 WATT DIMMER SWITCH
Easily fitted Fully guaranteed by makers Will control up to
600w of lighting except fluorescent at mains voltage.
Complete wrath simple instructions UM Post 25p lt4.83 '
Inc VAT & PI 1000 wen model C5.110 Post 25p (E111.32 me.
VAT & P) 2000 watt model E11.78 Post 40p (C10.98
VAT & PI

ROTARY VACUUM AIR COMPRESSOR A PUMP
Carbon vane on free vacuum pump and compressor. Approx 20 inch
vacuum 10 PSI at 79 CFM. Powered by 110V a.c 1 8 amp Pervalux
motor fitted with additional shah at rear, suitablle light loads. Inc
capacitor C14.00 p&p E1.60 ((14.74 inc. VAT + p&p).
Suitable transform*, for 230/240V a.c operation E5.00 P&P E1 00
58.4111 inc. VAT + p&p)

Yet another outstanding offer
New inAT61300V5i..17er wire ended capacitors
10 for (1.50 p&p 60p.
1C2.18 inc.VAT + p&pl. (MM 10)

RELAY
Dlenuend 111 her,/ duty a.c relay 230/240V a.c.,two C/O contact 25
amps res at 250V a c C2.160 p&p 50p ((3.24 Inc VAT +p&p) Special
base Kip.

N M.S. - New Manufacturers' Surplus.

ACCOUNT CUSTOMERS MIN. ORDER £10.00 R&T - Reconditioned and Tested
Ex L T - Ex London Transport

VAT AT CURRENT RATE

MUST BE ADDED

TO ALL ORDERS

FOR THE TOTAL VALUE OF GOODS INCLUDING

POSTAGE UNLESS OTHERWISE STATED

SERVICE TRADING CO. PERSONAL CALLERS ONLY

DEPT. PE, 57 BRIDGMAN ROAD. CHISIMICK,
LONDON, W45BB. 01-99515.60

Closed Saturdays.

SHOWROOMS NOW OPEN
AMPLE PARKING

9 LITTLE NEWPORT STREET
LONDON, WC2H 7JJ.

Tel. 01-437 0576



PROJECT

POWER BULGE !
Astound your ears and annoy your
neighbours with four times your
normal sound level, courtesy of the
ETI Power Bulge.

POWER AMPLIFIERS COME in
all sorts of shapes and sizes, most
small groups rely on 100 W types as
they are widely available and
relatively cheap. Even though the
people next to the speakers think the
sound is loud enough the performers
usually want more power. The simple
solution is to buy more powerful
amplifiers - but it can be a lot
cheaper less powerful
ones.

The 'Power Bulge' is designed to
be used with two low power
amplifiers, and produce not just
double power but four times the
power of the seperate amplifiers! The
reason for the apparent power gain is
that the voltage finally produced at
the loud speaker decides the power
- and power is proportional to the
square of the voltage.

Construction and Use

The prototype was built into a
'small Verobox. As large signals are
involved screening in a metal box
was not needed. The box size
dictated the battery type, if you want
to use a PP3 or other battery
obviously a larger box will be
needed.

When completed you need two
power amplifiers (preferably of the
same type) to use the unit. A normal
stereo amplifier is ideal, if it has a
tape monitor switch. A signal is taken
out from the preamplifier and fed
back into the power amplifier section
(via the tape input if fitted). The loud-
speaker is connected across the two
positive speaker terminals as shown.

O

POWER
BULGE.

MONO H P B
INPUT

+Ve LEFT

FROM
AMPLIFIER
OUTPUT

+Ve RIGHT

L

R
PA

Fig 1. On the left is a diagram showing the input and output waveforms from
the Power bulge, as can be seen the two outputs (A and B) are 180' out of
phase with each other. Above right is how to connect the unit to any stereo
amplifier, the lower circuit shows additional components suggested to
stabilise the speaker load.
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PROJECT Power Bulge

HOW IT WORKS

NOTE;
Q1 IS BC109

R1
82k

INPUT

C1
10u Q1

R4
R2 3k9
39k

R3
4k7

LI-9)OUTPUT
LEFT

C2
10u

RIGHT
OUTPUT

C3
10u

A RV1
2k2

SW1

C4
100u 1-r

6-18V

OV

=OM

PARTS LIST
RESISTORS

R1
R2
R3
R4

POTENTIOMETER

82k
39k
4k7
3k9

RV1 2k2 preset

CAPACITORS

C1, 2, 3 10u 1 6 V electroytic
C4 100u 25 V electrolytic

SEMICONDUCTOR

Q1 BC109

MISCELLANEOUS

PCB as pattern, case (vero 75-141 3E),
battery

B154, switch, phono sockets.

Fig. 3 PCB patterns shown full size

Fig. 1 Full circuit diagram

The idea of the unit is to produce two
waveforms 180° out of phase. This is accom-
plished by Ql. The balance between the two
waveforms is equalised with RV1. The three
10u capacitors are to AC couple the signal
and C4 is to decouple the battery.

BUYLINES
No problems here, the case is stocked
by most component outlets; the
battery is available from photographic
shops if not stocked by your friendly
neighbourhood electronics shop.

+6 18V

L 0/P

R 0/P

OV

Above is the component overlay of the complete device, below left is the PCB
pattern shown full size (45 x 34mm). Neat layout of the prototypes can be
seen clearly in the photograph belovy.
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Understanding Digital Electronics
New teach -yourself courses

Desi9n of
Digital Systems

Book 3 3

Design of
Digital Systenu
 IlMa Coon PC Wows 04

Book 6 6

0e

:,*;
*

Design of digital Systems is written for the engineer seeking to lea n
more a'Sout 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, hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers;
complementary systems; binary multiplication and division.
.Book 2 OR and AND functions; logic gates. NOT, exlusive OR.
NAND, NOR and exclusive -NOR functions; multiple input gates; truth
tables; De Morgans Laws; canonical forms; logic conventions;
Karnaugh mapping; three -state and wired logic.
Book 3 Half adders and Lull 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; executive programs; operating systems and
time sharing.

Dripkd
Laic * wad
Beatniks

Ers

Digkal ter
Look and
Ileetranks

-11C-

Digital Computer Logic and Electronics is designed for the beginner.
No mathematical knowledge other than simple arithmetic is assumed,
though the student should 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, scientist, 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 11. RIVERMILL SITE.
FREEPOST. ST. IVES. HUNTINGDON. CAMBS. PE17 4BR. ENGLAND

TELEPHONE: ST. IVES (0480) 67446
PROPRIETORS DRAYRIDGE LTD. 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:

£8.10 1

£4.60 I
But if you buy both courses, 2.00the total cost is only:

+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 Enterpries, Unit 11, Rivermill Site,

Freepost, St. Ives, Huntingdon, Cambs. PE1 7 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 @ £1 3.00, 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
Mastercharge/ 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 10
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BARREL TYPE X -Y
PLOTTER ASSEMBLY

-

X -Y PLOTTER
ASSEMBLY

.._
0

PAPER TAPE'S
READER ASSEMBLY

BARREL TYPE X -Y
PLOTTER ASSEMBLY

120V Stepping Motor Provision for Pen
(Pen not supplied). AS PICTURE £56 ea.
With alternative motor for non -reversible
requirements recorder/ printer applications
etc £48 ea. With Pen and Paper guides E711.
With Pen, Sprocket and Paper guides £88.
Other voltage options available. P&P all.
units £2.50.

X -Y PLOTTER ASSEMBLY
Consisting of frame with X & Y assemblies.
(No pen but provision) Bed size 12"X 9"
Motor options 120V only £43.45 es. 120V
(can be changed to 12/24V), data supplies
£51.15 ea. 12/24V E70.40 ea. P&P all
versions £2.50.

PAPER TAPE READER
ASSEMBLY

Rigid alloyframe.8 hole. High quality
from 120Vstepping motor. Directly driven

reads 30 char per sec. Reversible. Can be
DC Stepped f, a ster or slower. Steel paper
guides.
Without Opto-sensor £27.50 ea. With
Optics £45 ea P&P £2

STEPPING MOTORS ONLY
Motors as used in plotters etc. All motors
200 steps per revolution. 20 oz. inch torque
120V 1000-0-1000 ohm. Can be changed
with care to 12/24V. Data supplied Ell ea
P&P EI . Supplied for 12/24V operation
£13 ea. P&P El.
Just think about the uses!

OSCILLOSCOPE TUBES
Brand New Boxed - Carriage all tubes £3.25.
Telequipment S52. EIO ea; D51, £15 ea; S42. CIO ea: D53A,
£20 ea; D52, £15 ea; S31. £10 ea; Bradley 200. £85 ea;
Advance 0S3000. £85 ea; GEC types 924F, E25 ea: 924E,
£17.50 ea; 1496B, £75 ea; Brimar DI 3-5IGH, £65 ea;
D10-210GH/ 32. E40 ea; D13-46GM, C35 ea.
NOT BOXED- NEW- WARRANTED. Telefun ken D14-131
replacement for Solartron CD1 740 Cossor CDU150, S.E. labs
SMI 12 and GEC/ MOV 1474 at £55 ea.

* TRANSISTORS/DIODES/
RECTIFIERS, ETC. *

Guaranteed all full spec devices Manufacturers
Markings.
At 5p each
BC147; 2N3707; BC172B; 8C25113; BC34813;
BC17IA/ 8; BC413; D10; BAX13; 1N937;
BA102BE; BZX83; TIS61; 2N5040.
At 10p each
1 N4733A; SN7451 N. BYX10-15KV 0.36A;
BYZ10 15p ea. TIP34A - 50p ea. BD538 - 40p
ea. Heavy Duty Bridge Rectifier - 20p ea.
CA3123E - £1 ea. BDY55 - £1 ea. 2 N3055 -
40p ea: TIP3113 12p ea.
TBA560C0 £2 ea; 1N44361-1-03 Flat mount 1 OA
200piv £1 ea. 2N5879 with 2N5881 Motorola
150W Comp, pair E2.
BD535. 80538 Comp. pair - 75p.
Linear Amp 709 - 25p ea.
P&P Extra on all items
FINNED HEAT SINK - single TO3 - size 4%in x
Sin x Ph in 50p ea. P&P'75p
Texas Bridge Rectifier 5SB05-50V 5A. 60p ea.
P&P 20p.
MOTOROLA POWER TRANSISTORS type
IA/0993/441. T03 Min voltage 500 20p ea. P&P
15p.
BEY51 - 12p.
BU208 £1 .20 ea. P&P 15p

LOOK AT THESE PRICES
BURROUGHS 9 digit PANAPLEX numeric display 7 segment
0.25 digits with red bezel. With data El .95 ea. P&P 30p.
MINIATURE NIXIE TUBE type ITT 5870ST. Digit size 0.5.
Wire ended. 50p each. P&P 20p. 4 for £1.75 P&P 35p.
TRANSFORMERS 115V AC input. Secondary 30V and 2.6V
IOVA. 50p ea. P&P 50p.
CALCULATOR CHIP. GENERAL INSTRUMENTS type
GIMT4 with Data. E1.60 ea. P&P 20p.
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 plate and full black
plastic cover E2A5 ea. P&P £1.50.
SNAIL BLOWER 110V AC 500 MA. Brand new by Airflow
Developments. Quiet and very good looking. £2.50 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 LA 4245 at 15p ea. P&P 10p
CLARE REED RELAYS 24V DC Coil. Single pole make. Size
11/2- x 7/16- x 7/ 16- at 25p ea. P&P 10p.
ROTRON CENTAUR FANS. Size 4.5" X 4.5" X 1.5" 115V
5 -blade £4 P&P
Min. PLUG-INea type RELAYS. Plastic covers. 2 -pole c/o 24V.
25p ea. P&P 15p.
CROUZET/MURTEN SCHWEIZ MOTORS. 110V 50HZ 4
rpm. Gearbox can be removed 75p ea. P&P 75p.
FRAMCO MOTORS. 115V 50HZ Input single phase. I/12th
HP; 1450 rpm; on silent mount. As new. £2.75 ea. P&P £1.75.
PYE DYNAMICS THICK FILM IMHZ Clocking Oscillator. 5V
supply. Size 19x 25X 6mm. Drives one TTL load. 72p ea. P&P
1 5p.
COMPRESSOR UNIT. Compact. 115V 50HZ single phase
1 5A continuous 1425 rpm. Outside piston housing approx. 3".
£18 ea. P&P £2.
MAGNETIC DEVICES. Plug-in RELAYS 240V AC. 3 -pole c/o.
Heavy duty 10 amp. Complete with base. Ex -brand new
equipment. NOT USED. 3 on sub assembly £2.50. P&P Et or
£1.25 ea. P&P 45p.
SMALL MAINS TRANSFORMER 240V Pri. 12V 100MA sec.
60x 40 x 42mm. 50p ea. P&P 75p.
G.I. BRIDGE RECTIFIER type WOI (ideal for above) 17p ea.
FAIRCHILD END10 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.
LP117S FM front end with AM tuning and 87.4 M HZ to
104 5MHZ tuning. 10.7MHZ IF. £3.150 ea. P&P 50p each unit.
The Pair £5.75 P&P 75p.
POWER UNIT MODULE containing 2 small. 3 med. & 1 large
ferrite cores, 3-103 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 £5. P&P Et
MINIATURE REED SWITCHES 9p ea. P&P 15p.
ROTARY SWITCHES. 250V 10A. 10p ea. P&P 15p
LEDEX ROTARY SOLENOIDS 115V DC. No switch assembly,
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.
AMPHENOL 17 -WAY CHASSIS MOUNT EDGE CONNEC-
TOR. 0.1 spacing. 20p ea. P&P extra.
BROOKE CROMPTON & PARKINSON extractor fan assem-
bly 115V operation. Et ea. P&P £2 OR TWO for El 50 Carr.
£3.25.

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 E2 ea. P&P 75p.

NOW - INCREASE AREA GIVEN TO
PICK -A -PACK AT 50p per lb

Large volume of new components you can't afford to miss

TELETYPE ASR33 with 20ms loop. Good condition. Speaks!
tow price E395 ,

1/2" MAO TAPE
Approx. 1,500 ft. Now 20p each. P&P EI Or 7 for £1. Carr
- 3 25.

CABLE NEATERS - neaten up your wire on a
chassis with these push -on clips. 10 for 20p. 100
for £1 .50. P&P extra.FOR THE VDU BUILDER tube M28-1 3GH 23 x 17cm at £12

Base connections supplied.

TELEPHONES. Post Office style 746 Black or
two-tone £6.50 ea. Modern style 706 Black or
two-tone grey £4.50 ea. P&P Et each. Old black
style £1.50 each. P&P £1.
HANDSETS only 706 style E1.75 each. Older
style VI. P&P 75p.
TELEPHONE EXCHANGES. Eg 15 -way
automatic exchange only from f85.
* 1000f Feed thru Capacitors 10 for 30p. P&P
15p.
HIVAC Miniature NEONS. App 60V Brand New 10
off 20p. P&P extra.
GRATICULES 12 x 14cm high quality plastic 15p
ea. P&P 10p
LARGE RANGE OF ELECTROSTATIC VOLT-
METERS. From 0-300V 2" £3. to 20KV max
General guide 5KV 31/2" £5. Thereafter £1 per KV.
P&P 75p.
DON'T FORGET YOUR MANUALS. S A.E. with
requirements

PLESSEY VDU. No keyboard - weird electronics. £80 ea.
TELETYPE KSR33 from £275 each.
limited quantity of 35RO - 20ma loop - can be -changed to
ASCII code (3 hours' simple work and E10 parts) OUR PRICE
EXCLUDING PARTS REQUIRED E70 ea.

Ex -Ministry Teletype Punches 8 level 110 char per sec. £50 each.
AMPEX TM7. Nice condition £225.
Polished Wooden Cases to take normal 'QWERTY' KEYBOARDS,
or can be carefully cut to take any size £3 each. P&P E1.50.

74S00 12p 74S10 5p 74H51
7401 5p 7417 14p 7453 5;
74502 12p 74S38 10p 74H74 1

74SO4 12p 7451 Sp 74S74 122pP

75325 - Memory Core Drivers. 600ma capability. Fast. Other
uses. RIDICULOUS at El ea.
75453 - Dual Peripheral or Drivers. 75p ea.

AUDIO AMPLIFIER BOARD. Size 41/2 x 21/2. Output pair of
TIP31s. Circuit supplied. E1.50 ea. P&P 30p. POWERFUL MINIATURE GERMAN 12V

REVERSIBLE MOTOR. No load current 70MA.
excessive load 400MA. Size 11/2 x13 / 16" dia
Shaft 5/16 x approx 1 / 16" dia. 50p each. P&P
40P.

DIGITAL 24 -hour CLOCK with built in Alarm as used in Braun
Digital clocks. Silent running. Large illuminated numerals. AC
mains. Size 6% x 2% x 2'A. Only E4.25 ea. P&P 50p.

A MILLION MUST GO
HIGH NOISE IMMUNITY LOGIC.
DUAL IN LINE 16 -PIN CERAMIC, 12V Rail Con-
ventional TTL package. Guaranteed full spec.
devices. Full data. 2p ea.
MIXED PACKAGE - £1 P&P 25p

ITT -CREED
Punches and Prints on 'A"
paper. Complete with Power
Supply Solid State. Size 15 x
11% x 22" deep£13 ea

5 LEVEL PAPER TAPE
READER

Reversible. Small size
approx. 5 x 3 x 4 £2
each. P&P El

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 *1 2 '/z W. 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

21,,
Buy a mndi 4cose 0 'MI A LTD's;

7/9 ARTHUR ROAD, READING, BER KS (rear Technical College, King's Road). Tel: Reading 582605
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FEATURE

PIRATES AND JOLLY

NOTCHES!,.,;
IT WAS ONLY a few years ago that private or 'bootleg'
versions of Bob Dylan's Basement Tapes and Pink
Floyd's Dark Side of the Moon, sold like the proverbial
hotcakes, along with a host of others.

These recordings blatantly advertised the fact that
they were pirated, and thus of illegal origin - trans-
gressing not only performer's rights but also copyright.
Many people were attracted to pirate recordings for
there seemed to be something rather exciting about
owning a recording which the artist did not approve.
Often, the pirate recordings contained material not
released on genuine recordings, or were of concert
performances which often differ markedly from studio
performances. Quality was almost inevitably low-fi!

Through a combination of circumstances, these
bootleg recordings gradually disappeared from the
market. Groups employed stewards to hunt through
audiences looking for tape recorders, legal prosecutions
were brought against bootleg distributors etc. Finally,
high prices for low-fi killed the market.

New Track
Recently, however, the pirates have changed tack
and are presenting recordings that are either made to
mimic legitimate releases on well know labels or to
appear like legitimate competition. For example, a
recording stolen from EMI may either be packaged to
look like an EMI recording, or packaged in a sleeve with
an authentic -sounding company label, but not that of an
authorised EMI trader. In neither case does the artist,
EMI or anyone else (save the bootlegger and his outlets)
receive any reward.

Those recordings that mimic legitimate releases are
usually a straight, undoctored copy of the original, with
slightly reduced fidelity. When released on a phony
label, often the recording is altered in the transfer to
disguise its origin, usually by dubbing applause or extra
instruments onto the copy.

The problem arises here in that both these techniques
are far harder to detect and prove as bootleg than the
previous methods. The British Phonographic Industry
(the UK recording industry trade association) have taken
numerous court actions, with some success, resulting
from pure detective work.

Self -Destruct
However, the final solution to professional piracy relies
on technological aids. This can be achieved by either
making the physical act of illegitimate copying techni-
cally impossible, or to make the technical detection of
such copying unambiguous. Unfortunately, despite.
considerable efforts, little real practical headway has yet
been made in either of these directions.

ELECTRONICS TODAY INTERNATIONAL - OCTOBER 1978

If record companies had their way, each disc or
pre-recorded tape released and sold to the public, would
self-destruct, refuse to play or produce unacceptable
sounds if copying was attempted.

To date, anti -copy remains an impossible dream.
Inventors still tackle the problem, the cash rewards for a
workable system would be enormous. Inevitably, one
red -herring scheme keeps being re -invented.

Back in 1967/68, the Beatles' Electronics Company,
Apple, leaked a story about three patent applications on
a new anti -copy system. Any attempt at recording a disc
pressed according to this system would result in a
high-pitched whistle they claimed. The idea attracted a
certain amount of attention, but, in time, the patent
applications were allowed to die, along with the publicity
and Apple Electronics disintegrated.

Although details of the idea remain a secret, the
system probably involved recording an ultrasonic carrier
frequency on the disc. Thus, at any attempt to put the 
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disc material on tape the carrier on the disc would beat
with the tape recorder's ultrasonic bias signal and
impress an audible signal on the tape.

In this way, two inaudible frequencies are combined
to produce an audible frequency which destroys the
recording attempt.

A little thought shows the snags in the system. To
produce an audible beat with the very high bias
frequency used on tape recorders (around 70 kHz or
higher) requires that a similar signal be recorded on the
disc. The studio cutting machine won't cut it, the factory
pressing machines won't press it and the would-be-
recordist's cartridge wouldn't reproduce it.

It is also easily filtered out at any stage of the
production chain, either intentionally or otherwise, with
no loss of quality, because the carrier signal is inaudible
anyway. Different tape recorders have widely different
bias frequencies which also defeats the system.

The drawbacks are enough to discourage further
reinvention of this system and doubtless account for the
demise of the Apple patents.

There is another daunting aspect to anti -copy sys-
tems. It is likely that if anyone does devise a system that
will prevent the copying of a disc or tape onto existing
tape recording machines, the recorder manufacturers
will soon devise a defeat button or circuit to make
copying possible again.

Watermarks
Anti -copy systems appear defeated for the moment.
However, the concept of an indelible watermark on the
recorded sound appears somewhat less fanciful.

As with anti -copy, watermark systems have gone
through numerous futile reinventions. The aim is to
record an inaudible identification signal along with the
recorded sound. The watermark signal is inaudible to the
listener when the disc or tape is played on conventional
equipment, but it can be identified or decoded by special
equipment.

Ultrasonic (high frequency) and infrasonic (very low
frequency) watermarks have similar limitations to the
anti -copy schemes. For this reason, it is essential to
adopt a sledge -hammer approach to prove the origin of
copied material. One such attempt, by Capital Radio
who recently broadcast some previously unpublished
Beatles tapes, involved putting a loud station ident
('194') over the recording every few seconds. Thus, if
ever a bootleg recording is issued, its origin will be
audibly stamped all over it! With the station ident so
loudly intrusive there would likely to be little incentive
anyway.
Notches
There is another approach which a number of recording
companies are seriously considering. This is the
Audicom system invented by Murray Crosby.

It was originally intended for collating automatically
the number of times a commercial was transmitted on ?
radio or TV station, for accounting and statistical pur-
poses.

The system works like this: At a frequency around 2-3
kHz, a tight notch filter with a very narrow bandwidth
(around 100 Hz) bites a small chunk out of the audio
spectrum. At the same time a binary code watermark
signal is modulated onto an audio frequency subcarrier
of the corresponding frequency and bandwidth so that it
fits neatly into the window left by the notch filter. The
amplitude of the subcarrier frequency is varied so that it

1.

tracks the audio level of the surrounding programme. In
this way, the coded identification signal is always
submerged by the programme, but it is still recognisable
by a decoder tuned to the narrow band notch frequency
and designed to interpret the digital information
modulated on the subcarrier.

Sounds like a great system for discs and tapes.
However, several difficulties arise. If, for instance, the
coded subcarrier is at such a low level, might it not be
lost in noise after transmission or the copying process?
This is one area which EMI, RIAA and others are
investigating. Even if they get results, we are not likely to
read, or hear about. Because, if the system is adopted,
it would not be prudent for the record companies to
indicate the level at which noise destroys the code.

Sub -Noise
One set of technical specifications indicates that when
the programme audio level is zero, the subcarrier coded
signal will be 55 dB below the peak level the carrier
would be at peak audio programme level. When the
programme audio is at peak level then the audio sub -
carrier in the notch will be 40 dB below the programme
level. Thus, the subcarrier is always submerged by the
programme but would still be detectable by a decoder
tuned to the narrow band notch frequency so that the
digital watermark code is recognisable by the digital
decoder. Ell
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MK14-the only low-cost
keyboard -addressable
microcomputer!
The new Science of Cambridge
MK14 Microcomputer kit
The MK14 National Semiconductor Scamp based
Microcomputer Kit gives you the power and performance
of a professional keyboard -addressable unit -for
less than half the normal price. It has a specification
that makes it perfect for the engineer who needs to
keep up to date with digital systems or for use
in school science departments. It's
ideal for hobbyists and amateur electronics
enthusiasts, too.

But the MK14 isn't just a training aid.
It's been designedforpractical performance,
so you can use it as a working component
of, even the heart of, larger electronic
systems and equipment.

MK14 Specification
* Hexadecimal keyboard
* 8 -digit, 7 -segment LED display
* 512 x 8 Prom, containing monitor

program and interface instructions
* 256 bytes of RAM
* 4MHz crystal
* 5V stabiliser
* Single 6V power supply
* Space available for extra 256 byte

RAM and 16 port I/O
* Edge connector access to all data

lines and I/O ports
Free Manual

Every MK14 Microcomputer kit includes a
free Training Manual. It contains

operational instructions and
examples for training applications, and
numerous programs including math routines
(square root, etc) digital alarm clock,
single-step music box, mastermind and
moon landing games, self -replication,
general purpose sequencing, etc.

Designed for fast, easy assembly
Each 31 -piece kit includes everything you
need to make a full-scale working
microprocessor, from 14 chips, a 4 -part
keyboard, display interface components,
to PCB, switch and fixings. Further software
packages, including serial interface to TTY
and cassette, are available, and are
regularly supplemented.

The MK14 can be assembled by anyone
with a fine -tip soldering iron and a few
hours' spare time, using the illustrated
step-by-step instructions provided.

Tomorrow's technology - today!
"it is not unreasonable to assume that
within the next five years . . . there will be
hardly any companies engaged in
electronics that are not using micro-
processors in one area or another"

Phil Pittman, Wireless World, Nov.1977.

(+ £3.20 VAT, and p&p) I
The low-cost computing power of the

microprocessor is already being used to
replace other forms of digital, analogue,
electro-mechanical, even purely
mechanical forms of control systems.

The Science of Cambridge MK14 Standard
MicrocomputerKit allows you to learn more
about this exciting and rapidly advancing
area of technology. It allows you to use
your own microcomputer in practical
applications of your own design. And it
allows you to do it at a fraction of the
price you'd have to pay elsewhere.

Getting your MK14 Kit is easy. Just fill in
the coupon below, and post it to us today,
with a cheque or PO made payable to
Science of Cambridge. And, of course, it
comes to you with a comprehensive
guarantee. If for any reason, you're not
completely satisfied with your MK14,
return it to us within 14 days for a full
cash refund.

Science of Cambridge Ltd,
6 Kings Parade,
Cambridge,
Cambs., CB21SN.
Telephone: Cambridge (0223) 311488

rTo: Science of Cambridge Ltd, Name

I 6 Kings Parade, Cambridge, Address (please print)
I Cambs., CB21SN. Science of

Please send me an MK14 Standard
Microcomputer Kit. I enclose cheque/

I Money order/PO for £43!55(£39.95 Cambridge 1

+ 8% VAT and 40p p&p).
Low 21 days for delivery

TiE 9
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TELEVISION

TOLINKA IS A device which is
genuinely useful to the chess -player,
performing automatically all the
housework of listing, analysis and
filing of chess information. It is not
like a TV game, nor is it one of
those machines which plays chess
from an internally stored programme,
which is little more than chess -like
solitaire.

The project is based on a SC/MP
MPU, which with some RAM, ROM
and various support ICs performs all
the work that goes on in this chess
players comfort. Don't be worried by
the mention of the term MPU - to
use Tolinka you won't need to think
- or curse - in Hex, manipulate
machine code and be generally au
fait with ALUs. The machine has
been designed to be both
straightforward to use and to build.

Design Philosophy
Tolinka was designed with cost and
availability in mind. When a function
could be performed by a few, cheap

adily available parts instead of one
ecial expensive chip, the former
iurse was taken. The chess set, for

example, appears to have been made
from Lego bricks. If a character
generator ROM with more bits in it
had been used in conjunctionwith a
highspeed clock, a chess set which
would have met the approval of
Lewis Carroll could be produced
(though I suspect that gentleman
would like the present one). If you
have sufficient memory, then you
have sufficient resolution to transmit
pictures even of Raquel Welch
digitally, but no intelligence would
be added by this course in spite of
the doubled cost - faster memories,
more power, bigger box etc.

The piece design has been
subjected to much consideration and
choice became, in the end, a matter
of taste. The intention is to represent
a Staunton Chess Set without conflict
of symbolism or departure from
family likeness. It is true that
representations are not beyond
reproach and any suggestions will be
welcomed.

In each square 128 bits are
available, eight horizontal and
sixteen vertical divisions. A border
must be left around the piece -
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CHESS
PART ONE
Tolinka, the name coined by Victor Korchnoi to
describe this machine that can display a full chess set
on the TV screen. The pieces may be moved around at
will, and all the moves of a game recorded on a
cassette tape for later playback and analysis. Barry
Savage, the designer, describes this secret weapon of
the West.

BUYLINES
A complete kit of parts for this project
will be available only from Videotime
Products, 56 Queens Road, Basings-
toke, Hants, RG21 1REA for the all
inclusive price of £109.50.

Individual parts are also to be

made available but Videotime will
offer help, advice and a repair service
only to readers who purchase the
complete kit. Note also that software,
piece design PCB pattern, etc, are
subject to copyright

partly so that identification of the
square's colour may be made. So a
six by thirteen grid is left. With the
exception of the pawns it is thought
more uniform if the pieces stand
upon a level base. The major pieces
are bilaterally symmetrical (both
halves the same, if you must), the
centre of each of the major pieces is
therefore a double column.

The Facts Of Life, Or, How
Little Computers Are Made
Son, it is time you were told aboyt
the birds and the bees. The creation
of computers like the creation of new
human beings depends upon the
combination of hardware with
software. Unlike humans, however,
the labour involved cannot be said to
be unskilled. Once Tolinka had a
mother system to which it was joined
by an umbilical cord of wires through
which was fed power and
information.

During this time of gestation
Tolinka's programme was
undeveloped and volatile; It was
stored on cassette tape whilst the

inventor was not working on it. The
instructions were entered in Tolinka's
surrogate memory from a
hexadecimal keyboard, because little
computers do not use ASCII or high
level languages which do not use
memory space in the most
economical way. The author did not
use assembly language either
because continuous conversations
with an MPU in machine code soon
render even this mnemonic aid
superfluous.

The whole purpose of parenthood
lies in teaching the offspring how to
manage without parents: little birds
are taught to fly alone. So Tolinka's
mother system eventually generated
Tolinka's software package in the
form of a PROM and worked herself
out of a job. The umbilical cord was
severed, a separate power supply
constructed, and Tolinka set up
house alone in a small box instead of
a 19" card frame.

The first prototype circuit boards
were made. And modified. And made
again. Etc. Until a version of Tolinka
was made which represented all of
the most desirable features that it
was possible to get into the available
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The chess set and the numerals were
carefully designed to ensure easy recogni-
tion without recourse to shapes that would
require a high resolution character genera-
tor.

memory space. But even now there is
more than one software package
available and the machine which is in
use by Viktor Korchnoi's team is
different in certain essential respects
from that which is used on the World
Championship reports or on the BBC
2 late news.

Further obstetric details and
examination of the parent system
would form another story.

Tolinka is a Microcomputer
Tolinka is a box measuring 8" x 5" x
3" with a 12 switch keyboard, a DIN
socket to interface a cassette recorder
and UHF output to drive a domestic
TV set.

The picture is in black and white.
(Why do people keep asking if it can
be done in colour? They never ask for
yellow and green chessmen. Yes, it
can be done in colour, but it isn't as
experience with video games has
shown that monochrome is easier on
the eyes - this remark can be
justified by many quotations from
manufacturers. Monochrome sets
also have wider bandwidth and
better resolution.)

What follows is a description of
how to use Tolinka - when
everything else has failed you might
try reading it.

When connection has been made
with the TV and cassette recorder,
the TV must be tuned to receive a
stable picture. If there is a push
button tuner, one of the buttons may
be left tuned to Tolinka. The output
signal Tolinka is producing is
assembled from digital waveforms in
a preset fashion and there are no
adjustable controls. If the TV is
overscanning and losing some of the
picture it must be adjusted by
someone who knows what he is
doing. A TV which is set up correctly
does not lose any intelligence, but
the chessboard sits rather high in the
frame and slightly right of centre so
that the status information shown on
the left of the board may be seen.
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On switching on the pieces appear
correctly set for the start of a game.
On the left of the picture a two digit
move number appears with an arrow
indicating which player is to move. It
is important to remember that
Tolinka always considers the move
number as having two digits. If the
number is less than 10 it has a
leading zero.

Making A Move
Tolinka works by moving the
contents of one location in memory
to another i.e. the contents of one
square to another. The eight
move -entry keys are divided
mnemonically into two groups,
kingside/queenside, and labelled
both alphabetically and numerically
on the standard 'alpha' chess
notation system.

Moving A Piece
Four keystrokes enter a move. d2d4
is a move. b1 c3 is another. When the
machine has received a total of four
keystrokes it will 'flash' the move on
screen, moving the piece back and
forth three times. This is not yet a
permanent move, it is the machine
inquiring about you intentions. If you
are satisfied that the move which is
flashing is the move you intended,
the MOVE key may be pressed.
Tolinka will the make the move final
and update the move counter; if it
was white's move the arrow will
transfer to indicate black is to play
next, if it was black's move the arrow
will shift to white's end and the
counter will increment.

The same keys are used for letters
and numbers so it is important to
know where you are in the entry
sequence. For this reason a
STROKECOUNT appears during
partial entry at the bottom left
of the screen and denotes th
number of entry strokes Tolinka
has received. If a total entry has been
received the location is blank,
otherwise it contains 1, 2 or 3.
The machine will not accept
further instructions unless a proper
entry has been made: the

STROKECOUNT must be blank on
pressing a function key. If the move
which is flashed is not the one
desired it may be overwritten by a
correct entry of four keystrokes. The
game does not progress until the
MOVE key is pressed. This maintains
integrity with the rules of chess,
which state that a move is not
made until one's hand has released
the piece. If there is a partial entry
any key may be pressed until the
STROKECOUNT clears, then the
correct sequence entered.

Tolinka will allow you to move
anything anywhere and does not care
whether you break every rule in the
book, except in three special
circumstances. It is never necessary
to make more than one move, even
when Castling, capturing en passant
or Queening a pawn. Tolinka
presumes that if you move your king
two spaces you intend to castle, and
completes the move for you. If you
put a white pawn on the back rank
Tolinka presumes that you want a
queen instead. (Tolinka might not be
right in all cases. You might want a
knight or a rook to avoid stalemate.
Of all the people who will use Tolinka
for the rest of thier chess lives, there
are a few who might meet this
eventuality once or even twice. To
these unfortunate few we suggest
you extend this apology: "Sorry,
couldn't you think of it as a knight,
just this once?") If a pawn is moved
diagonally into a square where there
is no piece to capture, Tolinka
presumes and executes the en
passant move.

It is not possible to beat Tolinka by
fast entry. It is not necessary to wait
for the flashing to stop. There is
never any point in holding down any
key because Tolinka is only waiting
for you to let go. Keystrokes should
not overlap: one finger entry
prevents this. Touch typists should
stick to QWERTY keyboards -
Tolinka, like the calculator, is a
woodpecker's tool.

Tolinka runs out of memory after
black's move 62. If the game must
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be continued then it must be set up
as a position - after 62 moves there
are not many pieces left. Positions
and Chess Problems can be set up
my moving pieces without regard to
the rules. There is no legal sequence
of moves to the position of many
chess problems anyway.

The GO TO Function
During the entry of a game the
position which is current is always
shown. But any other position in the
game may be brought to view by
pressing the GOTO key followed by a
two digit move number. Do not
forget the leading zero for numbers
less than 10. When, for example,
GOTO, 0, 9 has been keyed in the
position will instantly revert to the
position at white's ninth move, which
will flash on screen. Remember then
the flashing is interrogation, and a
different move may be entered, or if
the move is satisfactory the MOVE
key may be pressed. Thus it is
possible to step through the game,
making modifications as necessary,
or go instantly to any point in it.

Pressing GOTO followed by a
RECALL or RECORD function key
brings trouble. Tolinka identifies
RECALL and RECORD with a
hexadecimal numer greater than 10.
It therefore cannot increment the
decimal counter to equal it - but will
willingly spend the rest of eternity
trying. The only cure is to switch off.

The block diagram of Tolinka. The hardware sections of the design will be
described in detail next month.

You see Tolinka starts again at the
beginning of the game when the
GOTO button is pressed and plays
quickly through to reach the
requested point. Note that the GOTO
key doubles as zero and the MOVE
key doubles as 9.

Tolinka Is A Videorecorder
There is no need to write down a
game sequence. Tolinka records
chess games on tape. It records them soci
as a three second leader tone
followed by a four second data burst 600
which contains the complete
contents of the game memory - up
to 62 moves by each player. It
follows that a single C60 cassette will
hold about 500 games. That's a lot
of chess!

Recording time is cheap, less than
a penny a game, so it pays to keep
two copies of all information and use A00
some tape space between games to
make them easy to find. If the tape
recorder has a counter a written
index should be made, if there is no
counter then a single spoken number
between games is the best system.
To record on the tape a description of
opponent, event, date, etc., isn't
much help in finding a game in a
long tape. These comments are for
guidance only, and you will no doubt
find your own system for using
Tolinka.
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HOW IT WORKS
A detailed description of the software would
fill most of this issue of ETI. What follows is
an outline of the various sections that go to
make up the systems software. '

It is not necessary to be familiar with the
detailed architecture of the SC/MP MPU on
which the project is based to understand
what follows. Briefly, however, the SC/MP is
an eight bit MPU with a set of 46 instructions
covering arithmetic, logical, data transfer
and miscellaneous operations.

The SC/MP has four on board 16 bit
pointer registers designed PO -P3. SC /MP
forms the address of the next program (data)
byte it requires by adding (or subtracting) a
displacement, which may be zero, from any
one of these four pointers. PO is used by the
MPU as the program counter while P1 -P3 are
assigned by the software. A Power on Reset
ensures that when power is first applied the
MPU starts by examining location one in
program memory, the instructions here set
these pointers to indicate locations in the
memory field which correspond to the
chessboard and the game sequence.

The pointer P3 is reserved for subroutines,
while P1 is used to indicate both the
chessboard and the keyboard, it being set to
the boundary between them. A positive value
added to this pointer will find the chessboard,
a negative value the keyboard. P2 is used to
indicate the game sequence.

The first routine used is called CLEARALL
which clears all locations in game RAM and
board RAM. Clearall is not a subroutine
because it will never be needed again. Its
purpose is to overwrite the 'garbage' present
in RAM when power is first applied.

Next a subroutine is called. The subroutine
is referred to as DEBOX. At a location in the
program memory is a table of the chesspieces
which have been defined according to fol-
lowing codes:
000 =Blank 100 = Rook
001= Pawn 101= Queen
010 = Knight 110 =King
011 = Bishop 1 1 1 = Not assigned

These are the lower three bits: if bit four is
high then the piece is white, if it is low then it
is black. DEBOX takes the pieces from the
table and places them in the 64 locations
making up Board. Thus the pieces will be set
up for a game. The piece codes stored in the
Board RAM are used in conjunction with the
piece form PROM, which stores the bit
patterns corresponding to the various chess
pieces, an address selector and various items
of hardware to generate the game display.
The operation of this section will be dis-
cussed next month.

DEBOX is a subroutine because it will be
called again from another part of the pro-
gramme. A part of this subroutine is to set the
Move Number back to '01' and the arrow to
indicate white has the move.

The next subroutine to be called is EX-
TRACT. this examines location one in game
memory and places information about the
current move in temporary storage. This
information includes the 'from' square, the
'to' square, the piece being moved and the
piece being captured if any. The purpose of
storing this information is that it should not
be lost in the move flash sequence to be
described.

The SCAN subroutine is now entered. A

Software
location called KEYWORD is cleared and
SCANCOUNT is set to a predetermined
value. Also FLASHCOUNT is set to a value
which determines the number of flashes
which will be made following a Move write-
in. Three flashes are considered enough. The
SCANCOUNT determines the duration of the
the final byte. The serial output is placed high
for three seconds to form the Leader Tone
and the transmission is made. Each word
does not contain eight bits but six, so an
asynchronous format is made by setting the
first bit in each word to zero and the final bit
to one. This corresponds to a start bit and a
interval between flashes. These operations
are carried out regardless of whether wee
require apiece to flash or not.

To perform a single scan sequence the
keyboard, which is matrixed from four data
lines and three address lines is read, all
locations at once, and the result examined for
non -zero value. This result is stored in the
extension register. After a delay of about
seven milliseconds the keyboard is read
again and the result compared to the first -
this is to defeat switchbounce. If the result
after. the delay period is not the same as the
first, or both are zero, there has been no valid
keypress and control is passed back to the
start of the loop. If there is still a non -zero
value then the keyboard is examined one line
at a time by changing the address location
and adding four to the keyword on zero
result, to find the row of switches which
contains the valid key. When the row has
been found the data is shifted out of the end
of the register, adding one to the keyword for
each shift, until the result is a clear register.
At this point the keyword has a value unique
to the individual key. Release is then awaited
and debounced as before and return is made
to the main programme with a keyword for
processing.

When first entered the 'from' and `to'
squares will have been set to zero by the
CLEARALL routine. This will mean that
when the flash sequence occurs the piece
corresponding to square -zero- top left hand
square's rook- will be made to flash back and
forth to the same square. It will thus seem as
if the piece is not flashing.

The MOVE subroutine first examines the
STATUS register and hands control back to
the keyboard if the Strokecount_dries Asa
equal zero. This is to prevent spurious
moves being made. Then the serial output of
the MPU is brought high briefly to record a
tone on tape should the tape recorder be
operating. The piece moved is examined for
'Kingship' and if it is a king the 'From'
location is compared with the 'To' location
for a castling situation. The castling routine
is entered if necessary, the corresponding
Rook being placed on the appropriate side of
the King. If the piece fails the 'Kingship' test
it is tested for 'Pawnhood'. If it is a pawn it is
tested for a diagonal move and if there is no
captured piece in a diagonal move situation
an EN PASSANT move is presumed and the
piece in the square adjacent to the diagonal is
removed. If the pawn is moved to the final
rank a Queen is substituted. A move is made
by accessing the board RAM and writing a
blank in the memory location corresponding
to the FROM square, derived from the EX-
TRACT routine, and the corresponding piece

code to the TO square. The arrow which
indicates the player is then moved to the
opposite location and if this be white's end of
the board the Move Counter is incremented.
Return is then made to the main programme.

If the Keyword is GOTO the scan routine is
called twice to fetch the Request Point. The
DEBOX routine sets up the pieces and the
MOVE routine is called until the Request
Point equals the Move Counter. Control is
then handed back to the keyboard.

If the Keyword is RECORD the subroutine
RECORD is called. This transmits all the
contents of Game RAM in serial form on to
cassette tape. First a digit 9 is placed in the
Cassette Status location on -screen and the
final locations in Game Memory are cleared.
These locations are used for FLASHCOUNT
and SCANCOUNT, etc. The entire contents
of Game memory are added together and
complemented and the complement stored in
stop bit. When the transmission is complete
control is handed back to the keyboard. The
Baud Rate is not conventional being
approximately 460 bits per second.

If the Keyword is RECALL then a six is
placed in the Cassette Status position which
forms the bitcounter. When a start bit has
been received, and verified after half a bit
interval, a word of six bits is clocked in at the
serial input, right -justified and stored in the
next Game RAM location. After a complete
Game reception the whole contents of game
memory is added together and tested for zero
result. If the total equals zero a tick is placed
in the cassette status position. Compensating
errors would have to be received for a trans-
mission to pass this test and still be incorrect.
Control is retained in the Recall routine after
a transmission and if a tone is received at the
serial input the next move in memory is
made. (The Subroutine calls other sub-
routines DEBOX and MOVE.) If a leader tone
comes along or any key is pressed control
reverts to the keyboard.

If the Keyword is not a Functiiir; then it
is Move Information which is being
written -in. Bit 2 of the Status register,
which keeps 'account of whether a letter or
a figure was entered last, is examined and
the appropriate Letter or Figure routine is
chosen. The word is processed to make its
binary value equivalent to the requested
rank or file on the Chessboard and stored in
the Game Memory in the appropriate From
or To locations which are addressed
alternately. The actual form in which the
word is stored bears little relationship to
the letters/figures code, the top left square
being 00 (base 16) and the bottom right 3F.
Only six bits are necessary to define the
squares of a chessboard, these 'being 26 in
number.

As each keystroke is entered the Status
register is examined and a Tally, called the
Strokecount, is entered in an offboard loca-
tion on the bottom left of screen memory.
The strokecount informs the user of how
many keystrokes have been entered. A par-
tial move entry transfers control back to the
main routine After the "Extract' sequence so
that spurious moves are not flashed. A total
entry passes control to before the "Extract"
sequence so that the intended move is
flashed for verification.

' The MOVE and GOTO operations will be
inhibited until the appropriate entry
sequence is complete.
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The flow chart for Tolinka's software is shown above.
The SCAN subroutine (reproduced in full below) is one section
of Tolinka's software.

SCAN - SUBROUTINE

Video Interval? 06 Copy Status to Accumulator
D420 And Immediate 20 (Check Sense B)
9C4E Back to Keyscan if not zero

Examine Flash C150 Get Flashcount from P1 + 5D
D4OF And OF = Strip off top 4 bits
9848 Go to keyscan if zero
B95D Decrement Flascount

Examine From/To 06 Copy Status to Accumulator
D401 And 01
9C16 Go to 'Back' if odd

'Forth' C400 Load Immediate zero
01 Clear Extension Register
C2FC Load Fromloc from P2
01 Fromloc to Extension (Zero to Acc.)
C980 Storezero to Fromloc at P1 (Board)

Implied Address.
C145 Get piece from P1 'Extract'
01 Piece to Extension
C2FD Load Toloc from P2
01 Toloc to Ext. Piece to Acc.
C980 Store Piece in Toloc at P1 - Implied

Address
06 Copy Status to Accumulator
DC01 Or Immediate 01. = Adjust From /To

flag
07 Copy Accumulator to Status
901A Back to Keyscan

'Back' C145 Get piece from P1 'Extract'
01 Piece to Extension
C2FC Load Toloc from P2
01 Exchange Extension with Accumulator
C980 Replace piece in Fromloc
C146 Load captured piece from P1 Extract
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01 Capture to Extension
C2FD Load Tloc from P2
01 Exchange Accumulator and Extension
C980 Restore Capture in Toloc
06 Copy Status to Accumulator
D4FE Set last bit low
07 Copy Accumulator to Status
9004 Skip over Flascount Set.

Entry Point C407 Load 7 = Flashcount
C95D Store Flashcount
C430 Load 30 = Scancount
CAFE Store Scancount at P2
C400 Load zero
C94D Clear Keyword
C 2 FF Load Scancount
9CO3 Go to Scan if not zero
98E10 Otherwise go to 'Video Interval?'

Scan Keyboard BAFF Decrement and load scancount
C1FF Read Allkeys
D4OF Strip off top 4 bits
E4OF Exclusive or OF (Any down?)
01 Result to Extension
8F07 Delay 7 milliseconds. (Debounce)
C1 FF Read Allkeys
D4OF Strip off top 4 bits
E4OF Exclusive or OF
50 And Extension
98E5 Back to Scan if zero (No key down)

Adjust piece 06 Copy Status to Accumulator
D401 Examine From /To bit
9CBE Make move if set (Go to 'Forth')

Findrow C4F4 Load Rowcount
01 Rowcounter to Extension
C180 Read Keyboard at implied address
D4OF Strip off top 4 bits
E4OF Exclusive of OF
9C1 2 If not zero go to Rowfound
C14D Load Keyword
02 Clear carry
F404 Add 4 to Keyword
C94D Restore Keyword
01 Keyword to Extension (Rowcounter to

Acc)
03 Set Carry
IF Rotate Accumulator right with link
01 Rowcounter back to extension
C4FF Load FF (Set all bits high)
60 Exclusive -or Extension
98BD If zero No Row Found. Back to Scan
90E6 Otherwise back to Findrow

Rowfound 1C Shift right
9806 If zero go to Release
01 Switchboard to Extension
A94D Increment Keyword
01 Switchboard back to Accumulator
90F7 Jump to Rowfound

Release C1 FF Real Allkeys
D4OF Strip off top 4 bits
E4OF Exclusive -or OF
01 Result to Extension
8F07 Delay 7 millisecond (Debounce

Release)
C1 FF Readl allkeys
D4OF Strip off top 4 bits
E4OF Exclusive or OF
50 And Extension - Is any Key down?
9CEE Go to Release if key still pressed
C14D Fetch Keyword
D4OF Strip off Top 4 bits
01 Keyword to Extension
3F Exchange Pointer Register with Pro-

gram Counter
Exit from Subroutine with keyword in
Extension

(Why is the Subroutine entered in the centre? It is because jumps
relative to the Program Counter may only be -128 or + 127 locations
and it is therefore politic to keep the main decision lines central to the
block).
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PROJECT : TV CHESS

Recording A Game
To record a game the recorder is
started in the recording mode, and
then Tolinka's RECORD button is
pressed. Some tape recorders have a
monitor, which means one can hear
what is being recorded, and some do
not. During the recording time a 9
appears in the 'Cassette Status'
position at the top left of the screen.
When the 9 disappears recording is
complete and the game resets to the
opening move. The game in
Tolinka's memory is not destroyed by
the recording process and it may be
recorded as many times as is
required. The game may also be
modified, other versions tried, and
these be recorded as well.

If the move key is pressed whilst
the tape is still recording, a tone will
be recorded on tape which indicates
to Tolinka that it should make a MOVE
when the tape is replayed in the
RECALL mode. The tone does not
contain any information other than to
tell Tolinka to make the next move in
its memory.

Recalling A Recorded Game
First the game to be recovered must
be found on tape, by means of one of
the indexing systems previously
described. When the leader tone is
heard the RECALL key must be
pressed. The leader tone has two
purposes. to overcome any noise
problem leading into game data and
to allow the tape recorder's internal
Automatic Volume Control to
stabilize. The RECALL key must be
pressed and released during the
three second continuous leader, to
transfer control to the cassette
recorder.

A 6 will then appear in the
'Cassette Status' position and should
remain stationary for the rest of the
leader, change to a running digit
during the data transmission and be
replaced by a tick if the game is
received correctly. The tick denotes
that a 'Checksum' appended at
transmission time has been correctly
received. A Checksum is a way of
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checking data transmissions. Simply
all the words in the data are added
together and the total
complemented. This complement is
then transmitted as the last byte.
When the data is added together it
should total zero and the tick denotes
that the contents of game memory
has been totalled and does, in fact,
equal zero.

If a recall is executed when there
is no signal connected the machine
will check in an all zero game - this
is a useful way of clearing game
memory. It is also the reason that
zero was chosen as the checksum, so
that one could be aware that memory
was cleared without further
checking.

If there is any symbol in the
Cassette Status position it means that
the Cassette has control, and move
tones on tape will cause moves to be
executed as they occur. It is also
possible to record speech on the tape
between the move tones, and explain
to anyone who is willing to sit and
watch how cleverly you demolished
your opponent, blow by blow.
Pressing any key such as MOVE or
GOTO etc. causes control to revert to
the keyboard and tones on tape will
be ignored. The only time control
may be passed to the Cassette
Recorder is during the leader tone. If
the Recorder is left playing and
another game comes along the leader
will pass control back to the
keyboard. Operation of the controls is
nearly foolproof and almost everyone
becomes expert in ten minutes.

Reliability Of The
Recording system
For absolute reliability a high quality
studio recorder and data certified
cassettes should be specified. In
practice any recorder which works
properly and a good quality audio
tape will be quite all right. If possible
the same recorder should be used for
recording and replay because
differences in motor speeds can
introduce errors.

When acquaintances in pubs air
their ability to read and learn new
words tell you about 'dropouts'
thank them admiringly. It costs little
to spread happiness and they might
buy you a drink. The author has
never had any problem with dropouts
but this may be the influence of
fraternity.
Useful Example
Here is an example of use: the
French Defence has been decided
upon as this season's reply to e2e4
and a tape will be kept of all French.
Defences played. The same
information will be recorded perhaps
on other tapes which are
chronological or event files. It only
takes a few seconds to record a game
and the process may be repeated at
will. The French Defence tape begins
with analysis from the precedent in
literature. standard lines are recorded
as an aid to learning the strategy.
Later in the tape the actual games are
listed followed by their
post-mortems, in the light of
hindsight. This is a powerful aid to
learning. Ell

Next month the full circuit diagram, together with Hardware How It Works
and full constructional information, will be presented.

The front panel
layout of the
Chess Game, or
Tolinka. Note
that the GOTO
key doubles as
zero and the
MOVE key as
nine.
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KITS

The new Doram Electronic
Hobbies Catalogue is

packed full of new exciting
merchandise including
MICRO PROCESSOR

BASED KITS.

ELECTRONIC KITS FOR
ALL THE FAMILY

ELECTRONIC TOOLS AND
BOOKS

AUDIO & CAR
ACCESSORIES ETC.

Send for your copy now.
(AVAILABLE LATE SEPT)

Overseas customers
(except for N Ireland) -

60p including despatch by Air
(or all -up post)

Doram Electronics Ltd
PO Box TR8
Wellington Road Estate.
Wellington Bridge.
Leeds LS12 2UF

 

Just one of
kits in the

ew Hobbies
catalogue

nflrAm
ELECTRONIC

I HOBBIES
CATALOGUE

Address

Name

Please send my FREE Hobbies
IICatalogue. I enclose 25p.
contribution to p. & p.
Doram Electronics Ltd
PO Box TR8

in Wellington Road Estate,
Wellington Bridge,li Leeds LS122UF
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electronics tqUay
We are proud to announce the

ETI-TRITON ONE -BOAR

COMPUTER
WE'VE BEEN WORKING on this project for a considerable
time with the designer, Mike Hughes and the kit suppliers,
Transam Components Ltd; we think we've got a winner.

The ETI-Triton is a powerful single -board computer based
on the 8080 MPU. It features a very powerful 2K integer
TINY BASIC as well as a versatile monitor to allow machine
code programming. Used with a standard TV and cassette
recorder it forms a powerful computing system especially
designed for domestic and educational applications. A
unique VDU function, together with 64 graphic characters
provides the ETI-Triton with excellent graphic handling
capacity as well as cursor control.

Practically everything is on one board which will hold up
to 3K of RAM and from the start we've co-operated with
Transam Components to have a kit available from square
one. ETI is taking a major step forward by giving all
constructional details in one-month-there'll be no hanging
about for months to see the end of the article. The cost will be
around £300.
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A new, regular 24 -page supplement in ETI

computing
today

NO 1 november 1978

The ever increasing activity in the field of personal computing and
MPUs over the past year has been reflected by an ever increasing
number of pages devoted to these topics in ETI.

The time has come however when we can no longer devote
enough space in the magazine to cover all aspects of personal
computing as well as keeping up with the world of electronics in
general with all our regular features.

From next month we shall be including a brand new magazine -
Computing Today-within ETI. It is not being produced by cutting
down on the regular size of ETI-in fact the November issue will be
about 140 pages with the new supplement.

Computing Today will be devoted to personal computing and the
first issue will contain the first part in a series on BASIC program-
ming techniques, an article on machine code programming with
the TRITON, a report on the US East Coast computer show, a

review of the NASCOM 1, a CUTS encoder project plus news and
Softspot, our software section.
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What to look for

in November's ETI

On Sale October 6th

PLUS Venus Spacecraft
ATMOSPHERIC
DECELERATION
FROM 11,500 m/s 0

MAIN CHUTE
DEPLOY ,7
AT 67 km AEROSHELL

JETTISON

1.1k '4ZS,

CHUTE JETTISON
CLOUD TOPS AT 46 km

1./ AT 60 TO 70 km

IMP AT 9 b m/s
AFTER 56 min
Tk480`
Pk95 ATM \`

IN December two 'Pioneer' spacecraft will arrive at our closest
neighbouring planet. One will orbit Venus, collecting data on the
atmosphere etc whilst the second will send down several probes to
the surface where the temperature is known to be about 500° C.

Although we now know that the Mekon (remember him?) is
unlikely to live there, we know very little indeed about Venus. Next
month Brian Dance describes this programme which will increase
our understanding of the 'Evening Star'.

Autochord Project
A really neat project which is being published in conjunction with
Maplin. Basically designed around a new SGS chip set, the
Autochord has its principle use with electronic organs-the name
describes its function pretty well. It can also be used as a
self -standing rhythm generator.

Audio
Oscillator
A genuinely new design
with a digital readout
makes this project a really
attractive piece of test gear.

It has a range of 10Hz to
100kHz with either a sine
or square -wave output
with a IV output plus 10
dB steps down to 1 mV.
Sinewave distortion is
better than 0.1%. The read-
out is LCD and resolution
is 0.1/Hz on the lowest
range.

111117 TI 131

AUDIO OSOLATOR

Snob Project -of -the -Year
Steal a march on the wine -snob! Whilst he nurses his Chateau
bottled Burgundy, you can be one-up even with your Spanish
plonk-why? Because, as an ETI reader, you will have your own
electronic wine temperature indicator which will be described in
the November issue.

Features mentioned here are in an advanced state of preparation
but circumstances may affect the final contents.
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ELECTRICAL DATA
VERTICAL AXIS (Y)
Deflection Sensitivity
Bandwidth (between 3 dB
points)
Input Attenuator - (calib-
rated)

Input Impedance
Input Voltage - Max
HORIZONTAL AXIS (X)
Deflection Sensitivity
Bandwidth (between 3dB
points)
Gain Control
Input Impedance
Input Voltage - Max
TIME BASE
Sweep Range (calibrated)
FINE Control

Blanking
SYNCHRONIZATION
Selection
Synchronization Level
POWER SUPPLY
- 115/220V AC 100/0 at
50/60Hz
Power Dissipation

CRT DATA

PHYSICAL DATA
Dimensions
Weight
Stand
Case
Front Panel

AS RECOMMENDED
BY ELECTRONICS TODAY

INTERNATIONAL JULY 1978

4" Oscilloscope

ALTERNATIVE MODEL

3" OSCILLOSCOPE
otherwise specification as 4 model

L85.50 FSROOLEMUSKTOCK

Add VAT £7 34
IMPORTERSCarriage £1.50

FROM STOCK

£99
Add VAT £7.92
Carriage £2.08

Appointed
London Stockist

SPECIFICATIONS
- 100m V /division
- DC - 5MHz
-9 step 0.1, 0.2, 0.5, 1, 2, 5,

10.20 50V /div
- 1 Meg/40 pf in shunt
- 600V P.P
- 0-400mV /division
1 Hz-35OKHz
- Continuous, when time
base in EXT position
- 1 Meg
600V P.P
- 100msec/div to 1p sec/
div in 5 steps
- Variable between steps -
includes timebase calibration
position
- Internal - on all ranges

- Internal, external
- Continues from positive to
negative
Input Voltage
- 18W
- 4in. - flat face, single
beam
- Maximum high voltage -

1.5kV
- Fitted with 8x10 division
blue filter graticule
- 14.cm (h) x 20.5cm (w) x
28cm (d)
- 4.3Kg (approx)- 2 position, flat and in-
clined
- Steel, epoxy enamelled- Aluminium, enamelled
epoxy printing

Also available from 248 Tottenham Court Road
London W1

301 Edware Road, London W2

Haft gSW
RA 10

LONDON W2 404 6 Edgware Road Tel. 01-723 171o..

All mail to. Henry's Radio 404 Edgware Rd, London W2
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Twentyeight more projects to build
from ETIs pages. Includes stereo
amp, waa-waa, audio level meter,
compander, car alarm, headlight
reminder, power supply, audio
millivoltmeter, temperature meter,
burglar alarm, touch switch, push-
button dimmer, exposure meter,
dice, photo timer, one-armed ban -

A combined reprint of Top
Projects No 1 & 2 which com-
pletely sold out! In one book
you get 100W guitar amp,
master mixer, UHF TV amp,
low power laser, logic probe,
50W stereo amp . . . and 42
more complete projects!

Includes: 5W -stereo, stage
mixer, touch organ, audio
limiter, model train controller,
headphone radio, STD timer,
double die, logic tester, power
meter, digital voltmeter, uni-
versal timer, breakdown bea-
con, heart rate monitor, IB
metal locator, temperature
meter.. .

ETI SPI

Contains nearly 250 cm u is 1,rigely
frorn the best of our Tech -Tips Great care
has been taken to index each CirCtlit lot
rapid selection An additional section of the
back gives plenty of reference data
inc'uding transistor specs and equivalents

Sales of this publication have been
excellent - hardly surprising when the
circuits cost less than 1p each'

The follow up volume to Circuits One. Once again
packed out with circuits for the experimenter - and
anyone looking for ideas to build. The index is superb
to aid selection, and more useful device data is
included to help the construction along. Over 150
circuits.

This book is a collect
described the design
4600 synthesiser. The
no -compromise ma
highest possible
specification worth
constructional detail
makes compulsive
synthesiser design fo
subject.



ECIALS

EWi->

Just published!Our latest (and

plete detailsprojects from

projectgreatest!)book. Within

ROOS
Equaliser.....Narker

Generator its coversy will find corn-

POWer
WNW

Modules ....
$2 Sad ETI. These are

CCTV
Camera..

...... headphone
Adaptor

Sweep
Watchdog

Graphic Equalizer
RF Attenuator

UP Dice .....
Sound -

tight flash
Triiller

Stereo Simulator

P Oscillator

f xpangr
-Compressor....

Ike,. P7

General Preamplifier

£2 Sound Improver

POO' :-
' Freezer Alarm

Stars & Dots Game
.

' GSR monitor

..... riti011atir

..,,,.

Bench Amplifier

Burglar Alarm
Headlight Reminder

.40 vier Alarrn.
. ligital thermometer

Modules

Headphone Adaptor

Cl

Metronome
Camera

Audio-visual

Stars fi
Dots logic

Game .... lightshoW

Digital Thermometer

Expander -Compressor

Active
Crossover.

.

Hear and
Tell Unit

Power

Amplifier

Hear & Tell unit
Pink Noise

GetieratOr.....CSO

Monitor

Active Cross over
Sweep

Oscillator.
..... Stereo

Simulator

Skeet Game

Led dice

Marker Generator

+ 251) p&p
Disco Lightshow Unit

Flash Trigger

Pink Noise Generator

£1.50
+ 25p p&p

ion of the articles which
and construction of our
4600 was designed to be a
chine, which used the
technology to give a
nany times its cost. Full
> are given, and the book
reading as an essay in
anyone interested in the

Our 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.

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

This book is rather an unusual reprint from the pages of
ETI. The series appeared a couple of years ago in the
magazine, and was so highly thought of by the University
of New England that they have re -published the series
splendidly for use as a standard textbook. Written by
Peter Sydenham, M.E., Ph.D., M.Inst.M.C., F.I.I.C.A., this
publication covers practically every type of transducer
and deals with equipment and techniques not covered in

any other book.

TO ETI SPECIALS, ETI MAGAZINE, 25-27
OXFORD STREET, LONDON W IR 1RF.

Please supply me with the following specials:



2112 (256 x 4 Static RAM)
£1.11

21L02 (450ns) £1.07
(1K x 1 Static RAM)

21L02 (250ns) £1.60
2114 (1Kx4 Statis RAM)

£7.70
4027(300ns,equiv 2104)£2.02
(4K x 1, 16 pin, Dynamic RAM)

5208 (equiv. 2107) £3.21
(4K x 1, 22 pin, Dynamic RAM)

4116 £18.00
(16K x 1, Dynamic RAM)

2708 £7.87
(1 K x 8 UVEPROM)

8080A (CPU) £7.45
81LS95 (Buffer TriS) 75p
81LS96 (Buffer TriS) 75p

All VAT inclusive
35p for p&p orders under £5

Please write for discounts
over 100 pieces

ALL FULL SPEC AND UNUSED
(Mail Order only)

LOTUS
SOUND

4 MORGAN STREETk LONDON E3 5AB

ETCH RESIST TRANSFER
KIT SIZE 1:1
Complete kit 13 sheets 6in x 4'/tin
£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
1 2in. x 9in contains capitals, lower case
and numerals 1/4in kit or 1/4in 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. ETI /9
46 LOWFIELD ROAD

STOCKPORT, CHES.061-480 2179

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-OOp&p Plus £.1132 VAT

ASSEMBLED & TESTED

£22.50
Plus L1 --00p4 Plus £1-80 VAT

Send sae for free components stocklisi

Communication Measurement Ltd
15 MALLINSON OVAL. HARROGATE, YORKS.

THE SINCLAIR PDM35
digital Multimeter

Now a digital multi -
meter at an analogue
price and look at the
spec'
D.C. VOLTS 1rny-
1000v(1% - 1 count)
10m()) input.
A.C. VOLTS 1v -500v
40Hz-5kHz (1% + 2
counts)
D.C. CURRENT

1 inA-200mA (1%
count)
RESISTANCE 1()-
20m° (1 5%+1
count)

£27.95 cash with order or E29 95 company
purchase order

A C Mains adaptor £3.95
deluxe padded carrying case £3.20

30kV probe £18.64

THE SINCLAIR MICROVISION
The amazing pocket T V that will
pick up programs throughout the
world. complete with rechargeable
batteries

£189.95 inc VAT
Sae (for detailed Brochure ex -stock)

SINCLAIR DM235
Portable 3"r digit 6 function
Multimeter
DC volts I rtiV to 1000V
AC volts 1rnV to 750V
AC & DC current IPA to IA
Resistance IQ to 20mQ
[bode test 0 10A to 1 mA
I Orn0 input, DC acc t 0% AL

Cash with order acc 1 5% 3014,10KHz

£52.80 Inc VAT or E53 70 on company purchase oidir
A full range of optional accaaeorlas. (Prices Include VAT

DM 235 meter complete with test leads and prods E52.80
Eveready carrying case with lead storage compartment E8.95
Rechargeable battery units E8.50. AC adaptor /charger 240, :...
Hz E3.75. 30kV voltage probe E18.04

We accept gout non -loan,/ 0,Jrc hale orders an all goods

KRAMER & CO
We will match any lower advertised price orn a cash with

order basis it competitor has goods in stock
9 October Place. Holders Hill Road. London NW14 lEJ

Telex 888941 Alen. Kramer K7. Tel. 01-203 2473
Mail order only SAE for data sheets Export enquiries welcome

INCREDIBLE
WATCH BARGAINS

20 FUNCTION
CHRONOGRAPH
LCD
hours, minutes. seconds.
day, date, month. chrono
time 1/100th sec. 2 event
timing, 1st and 2nd place
times, non interrupt bet-
ween chrono and real time.
back -light

ONLY
£18.95

ALARM LCD
six digit hours minutes
optional seconds or date.
month, date. day. 4 yerar
calendar. alarm program-
mable for any minute in 24
hours with on off indic.)
tion. backlight

Full Chronograph /Alarm LCD
Available September

All prices include presentation case. 12
month guarantee: instructions, P&P Vat.

Money back guarantee

Send cheque or P 0 to

£39.95

VIDEOTIME
PRODUCTS

56 Queens Road, Basingstoke
Hants RG21 IRE Tel (0256) 56417

Telex 858747
Trade & Export Enquiries Welcome
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NEWS

data sheet
ICM 7217/7227 SERIES INTERSIL

The ICM 7217 and ICM 7227 are four digit, presetable up/down
counters with an onboard presetable register continuously
compared to the counter. The ICM 7217 versions are intended for
use in hardwired applications where thumbwheel switches are
used for loading data and simple SPDT switches are used for chip
control. The ICM 7227 versions are intended for use in processor -
based systems where presetting and control functions are per-
formed under processor control.

These circuits provide multiplexed seven segment LED display
outputs, with common anode or common cathode configurations
available. Digit and segment drivers are provided to dirrectly drive
displays of up to 250mm character height at a 25% duty cycle. The
frequency of the onboard oscillator (and thus the multiplex
frequency) may be 'controlled with a single capacitor, or the
oscillator may be allowed to free run. Leading zeroes are blanked,
and the display drivers may be disabled allowing the display to be
used for other purposes. The data appearing at the seven segment
and BCD outputs is latched; the content of the counter is
transferred into the latches under external control by means of the
Store pin.

The ICM7217/7227 (common anode) and ICM1721A/7227A
(common cathode) versions are decade counters, providing a
maximum count of 9999, while the ICM 7217B, 7227B (common
anode) and ICM7217C /7227C (common cathode) are intended for
timing purposes, providing a maximum count of 5959.

These circuits provide three main outputs; a carry /borrow
output which allows for direct cascading of counters, a zero output
which indicates when the count is zero, and an equal output which
indicates when the count is equal .to the value contained in the
register. Data is multiplexed into and out of the device by means of
a tri-state BCD I/O port, which acts as a high impedence input
when loading, and provides a multiplexed BCD output. The
carry/borrow, equal, and zero outputs, and the BCD port func-
tioning as an output, will drive one standard TTL load.

In order to permit operation in noisly environments and to
prevent multiple triggering with slowly changing inputs, the count
input is provided with a Schmitt trigger.

FEATURES
Four decade, presetable up -down counter with
parallel zero detect.

Setable register with contents continuously
compared to counter.

Directly drives multiplexed seven segment common
anode or common cathode LED displays.

On -board multiplex scan oscillator.

Schmitt trigger on count input.

TTL compatible BCD I/O port, carry/borrow, equal
and zero outputs.

Display blank control for low power operation;
quiescent power dissipation less than 5mW.

Display off control to allow use of display for other
purposes.

7217 numbers refer to hardwired control versions of
the device, while 7227 numbers refer to the processor
control versions.
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The carry /borrow output is a positive going signal occurring
typically 500nS after the positive going edge of the count input
advancing the counter from 9999 to 0000 counting up and from 0000
to 9999 counting down. This output allows direct cascading of
counters.

The equal output assumes a negative level when the contents of
the counter and register are equal (i.e., for the duration of one
period of the count input until the count is changed by a positive
going edge on the count input).

The zero output assumes a negative level when the content of
the counter is 0000.

The digit and segment drivers provide a decoded seven segment
display system, capable of directly driving common anode LED
displays at typical peak currents of 40mA per seg. This corresponds
to average current of 10mA/seg with the 25% multiplex duty
cycle. For the common cathode versions peak segment currents are
12.5mA, corresponding to average segment currents of 3.1mA. The
display control pin controls the display output using three level
logic. The pin is self -biased to a voltage approximately half way
between rails which corresponds to normal operation. When this
pin is connected to V +, the segments are inhibited, thus disabling
the display and reducing power. When this pin is connected to V
the leading zero blanking feature is inhibited. For normal operation
(display on with leading zero blanking) the pin may be left open.
The display may be controlled with a 3 position SPDT switch as in
the test circuits.

The BCD input/output port provides a means of transferring
data into and out of the device in BCD format. The ICI 7217
versions self -multiplex data into the counter or register via
thumbwheel switches in response to inputs at the load counter or
load register pins, while in the ICI 7227 versions input/output
control and timing must be provided externally. When functioning
as outputs, the BCD I/O pins will also drive one standard TTL load.

The onboard multiplex scan oscillator has a nominal free -
running frequency of 10kHz. This may be reduced by the addition
of a single capacitor between the Scan pin and the positive supply,
or the oscillator may be directly overdriven to about 20kHz.
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ICM 7217/7227 SERIES INTERSIL

The Store pin of the 7217 will allow the output latches to be updated
only if it is held low. The device will count up if the Up/Down pin is
high and down if low. The Reset pin will allow normal operation
when high, resetting the device when taken low. The Load
Counter pin has three states. When high the counter is loaded with
BCD data, when floating normal operation is selected and when the
pin is low the BCD port is forced to a high impedance. The Load
Register pin also has three states. High loads the register with BCD
data, floating allows normal operation while low disables the
display drivers. The three state Display Control disables the
segment drivers when high, allows normal operation when floating
and inhibits the leading zero blanking when low.

The 7227 pin configurations are somewhat different. The Data
Transfer pin will allow normal operation when high, and when
pulsed low will cause a transfer of data as directed by the select
code set up on pins Select Code Bits 1 and 2. If these are set to 00
there will be no data transfer, 01 will latch the output data, 10 will
preset the counter while 11 will preset the register. The Control
Word Stobe will allow normal operation when high and when
pulsed low will cause the control word set up on the Store and
Up/Down pins to be written to the control latches. The Store pin
will update the latches if high during CWS's active period, not
allowing updates if low. The counter will count up if Up/Down is
high, down if low. The display control is a three state input,
blanking if low and allowing normal operation if left floating.
blanking if low and allowing normal operation of left floating.
The ICM 7217/7227 series provides in one easy to interface circuit

(1) a high speed four decade up/down counter with carry out and
parallel zero detext) (2) setable register and comparator; (3) output
latches for (4) a multiplexed LED display decoder/driver system
and (5) multiplexed (or directly addressed in the ICM7227) BCD
outputs. These five subsystems can be used together or separately
to provide a large number of circuit configurations.

A few possible applications are shown below.

TIMER

ICM7217
ICM7217A
ICM7217B
ICM7217C
ICM7227
ICM7227A
ICM7227B
ICM7227C

DISPLAY COUNTER/
Common Anode Decade/9999
Common Cathode Decade/9999
Common Anode Timer/5959
Common Cathode Timer /5959
Common Anode Decade/9999
Common Cathode Decade/9999
Common Anode Timer/5959
Common Cathode Timer/ 5959
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LEO DISMAY
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4 DIGITS

UNIT COUNTER WITH BCD OUTPUT
The simplest application of the ICM217 is as a four digit unit

counter. All that is required is an ICM7217, a power supply and a
four digit display. Add a momentary switch for reset and an
SPDT centre -off switch to blank the display or view leading
zeroes. One more SPDT gives up/down.

V 5V

LCD DISPLAY

V 1 36V
350SC

DF411
3404

3303

rin00
II111 II I

37-40

2.26

3202

3101

30W
290

28 SEGMENTS 297
AND BACKPLANE 27Z
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111011111.
= 44 5 I84 4

Ts 6 20 D.C.DC.- 14 7
ICM7217A

19 V

24V 

V 5V
V 00

COUNT
STORE
UPTIN
RESET

9

10
14

II DO
17 DI
16 D2
15 03

LCD DISPLAY INTERFACE
The low -power operation of the ICM7217 makes an LCD

interface desirable. The Siliconix DF411 four digit BCD to LCD
display driver easily interfaces to the ICM7217A with one
CD4000-series package to provide a total system power con-
sumption of less than 5mW. The common -cathode devices
should be used since in these versions the digit drivers are
CMOS, while in the common -anode devices the digit drivers are
NPN devices and will not provide full logic swing.
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Fig. 1. The 7217 (common anode) version. The display and
power connections are the same for the 7217B, 7227 and
7227B.
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Fig. 2. The 7227A (common cathode) version. The display and
power connections are the same for the 7227C, 7217A and
7217C.
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INTERSIL 1CM 7217/7227 SERIES

REEL SWITCH
CLOSED ONCE/REV

V -o

STOP

lY

.0047 kF

LOGIC TO GENERATE
RECORDER CONTROL

SIGNALS

V* -0 V 0--
FORWARD

with-T-76-6

PRECISION FREQUENCY COUNTER /TACHOMETER
This circuit is a simple implementation of a four digit

frequency counter, using an ICM 7207A to provide the one
second gating window and the store and reset signals. In this
configuration, the display reads hertz directly. With Pin 1 1 of the
ICM7207A connected to V +, the gating time will be 0.1 second
which will give tens of hertz in the least significant digit. For
shorter gating times an ICM7207 may be used (with a 6.5536
MHZ crystal), giving a 0.01 second gating with Pin 11 con-
nected to V+ and a 0.1 second gating with Pin 11 open.

To implement a four digit tachometer, the ICM 7207A with a
one second gating should be used. In order to get the display to
read directly in RPM, the rotational frequency of the object to be
measured must be multiplied by 60 (or 600 using a 0.1 second
gating for faster update). This can be done electronically using a
phase -locked loop or mechanically by using a disc rotating with
the object with the appropriate number of holes drilled around its
edge to interrupt the light from an LED to a photo-dector.

CARRY 'Li

c PA

7217A

V. ^ SCAN
N CL1_ SET FT. -0

RESET

TAPE RECORDER POSITION INDICATOR /CONTROLLER
This circuit shows an application which uses the up down
counting feature of the ICM 721 7 to keep track of tape position
on a tape recorder. This circuit is representative of the many
applications of up/down counting in monitoring dimensional
position.

}BCD
I/O

COUNT IN

UP/DOWN
LOAD REG 5i
LOAD CTR El

15.1
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LED DISPLAY
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/4 DIGITS

In the tape recorder application, the preset register, equal and
zero outputs can be used to control the recorder. To make the
recorder stop at a particular point on the tape, the register can be
set with the stop point and the equal output used to stop the
recorder (either on fast forward, play or rewind).

c':1% WIRE WRAPPING CENTRE ic)
HOBBY WRAP
Model BW 630

Battery
Woe -
wrapping
Tool
Complete
with Bit
and Sleeve.

A£26.75 B£31.95C£2.82 D 7

WIREWRAPPING TOOL
for 025" (0,63mm) sq.
post "MODIFIED" wrap.
positive indexing, anti.
overwrapPing
I or AWG 30 1 BW.630

For AWG 26-28 BW2628

DIP/IC EXTRACTOR
TOOL £1.19
The EX -1 Extractor is
ideally suited for hobby
enthusiast or lab engineer.
Featuring one piece Spring
teril construction. It will
extract all LSI, MSI and
551 devices of from 8 to
24 pins.
Extractor Tool EX1.

DIP/IC INSERTION
TOOL WITH PIN
STRAIGHTENER

£2.79

iNS1416

FROM 80p
TERMINAL AND
DISTRIBUTION STRIPS
Bread boarding building
blocks with um I

matrices of solderless
tiepoints.

 paciiitat Quick.
SOIClerteSS circuit butld-UP
and check-out on
uni I I" x 1" matrix

 Are offered in ten
configurations.

 Accept all Components
with leads up to .032"
diameter.

 RquIre no special patch
cords.

 includes integral non -
shorting Instant mounting
backing.

See us at

BREAD BOARD
78

21st -25th November.

Seymour Hall, London
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 Size. 30 AWG.
50 ft. Red, Blue, White
Kynar insulated.

£4.07

WIRE -WRAPPING KIT
Contains: Hobby Wrap
Tool WSU.30 M, Wire
Dispenser WO -30.8,12)
14 DIP's, (2) 16 DIP's,
Hobby Board 14-bC8-1.
DIP/IC Insertion Tool
INS -1416 and DIP/IC
Extractor Tool EX1.
Wire.WrapPing
Kit

£19.22

WK -4B
(Blue)

HOBBY WRAP TOOL
Wire -wrapping, stripping,
unwrapping tool for
AWG 30 on .025 (0,63mm)
Square Post.

A £4.74 B ES07 Modified
WSLI-30

WS Li -30M

 Solve probe attachment
problems.

 Simplify prototype and
Production testing, field
service work, and quality
control.

FROM 29p

RIBBON CABLE ASSEMBLY
With 14 Pin Dip Piu 2 Lon

With 16 Pin Dip PI to
With 16 Pin 0 lu .4 ten
With 16 Pin15. I 8" len

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,
tweezers and Screwdrivers.

IC TEST CLIPS E2 97
FOR DUAL -IN -LINE
PACKAGES
 Provide full access to

Integrated circuit DIP
loads.

 Remove DIP's damage
free.

 Available In sizes to
accommodate all DIP'S;
TC-14 fits 14 -pin DIP's
etc.

DIP SOCKET
Dual -in -line package, 3
level wire -wrapping,
phosphor bronze contact,
tin inlay finish pins .025
(0,63mm) sq., .100
(2,54mm) ten re spacing.

OK Nlachine&Tool U.K. DISTRIBUTORS
Limited WANTED* **4811 I he Avenue Southampton $01 2SY

Telephone Southa-npton(0703) 38966 7 Telex 477222 Cablegram OKMAC
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ELECTRUM -a buying Guide
If you have bought before from Electrovalue, you know just how large and varied our stocks are and how good our
service is. For those who have yet to know us. we are publishing a series of five ads. month by month to give
up-to-date information and prices on much of the stocks we carry. These ads. are appearing in rotation in E.T.I.,
Elektor, Practical Wireless, Practical Electronics and Everyday Electronics so that the complete series will appear
each month. So no matter which journals you read, BY DETACHING AND SAVING THESE PAGES YOU WILL
ACQUIRE A VALUABLE AND COMPREHENSIVE MONEY SAVING CATALOGUE.

Resistors
Type

CR26
.33W
UPMO33
33W

CR25
33W

MR25
4W

UPM050
5W

CR37
5W

UPM075
.75W
UPM100
1W
UPM100
1W
TR5
.5W
TW1
1W
TVV1
1W
OWS3
3W
OWS3
3W
OWS7
7W
OWS7

(Prices in pence)

1+ 10+ 100+
1() to 3Q 9 5% E12

3p 2p 1.76N
*407 to 1M 5% E24

2p 1.6 1.43N
01M2 to 10M 10% E12

3p 2p 1.76N
501 to 300K 2% E24

5p 4p 3.60N
407 to 4M7 5% E12

2p 1.6 1.43N
41010 to 309 5% E12

3p 2p 1.87N
6140 7 to 10M 5% E24
2p 1.6 1.43N

0407 to 4M7 5% El2
5p 4p 3.27N

05M6 to 10M 10% E12
5p 4p 3.27N

100 to IM 2% E24
5p 4p 3.20N
0.220 to 0.470 ± 0.050 E12

15p 13p 11.8N
0.500 to 3R9 10% E 1 2

15p 13p 11.8N
0.470. 10 to 100 10% E12

18p 14p 11.0N
120 to 10K 5% El 2

18p 14p 11.0N
10 to 100 10% E t2

18p 14p 11.0N
120 to 10K 5% E12

7W 18p 14p 11.0N
Net prices apply for complete 100s only. Bulk
prices available.
E12 values: 1.0, 1.2, 1.5, 1.8, 2.2, 2.7, 3.3, 3.9,
4.7, 5.6, 6.8, 8.2.
E24 values: as E12 plus 1.1, 1.3, 1.6, 2.0, 2.4.
3.0, 3.6, 4.3. 5.1. 6.2, 7.5, 9.1, and their
decades

NEW - ERG DUAL IN -LINE
SWITCHES

One -pole change -over SDC.1 42p
Two -pole change -over SDC.2 78p
Three -pole change -over SDC.3 E1.08
Quail 2 -pole SDS.2 42p 091016 -psis 808.6 EU*
Os -off 4 -pelt SOS.4 72p Will 8-.411 $88.8 E1.32

Multi -type one -pole 8 -way Type DS16A-8 99p
Multi -type two -pole 4 -way Type DSI6A2-4 £1.08
(These types colour coded)
For fuller range of switches, see section 5 in our

current ads.

Pots.
CARBON TRACK, ROTARY
Long spindle, without flat. 0.25..
0.375'. B.S. bush, nut and washer
P20 lin 1 -gang 23p
P20 log 1 -gang 23p
P20 lin +switch 67p
P20 log +switch 67
JP20 lin 2 -gang 67p
JP20 log 2 -gang 67p
JP20 lin +switch 1.11
JP20 log +switch 1.11
DP20 2 -gang E1.17

(separate spindles)
DP20 +switch £1.67
Resistance values stocked

P20 lin. 1000 to 4M7
P20 log. 2200 to 2M2
JP20 lin 1 K, 4K7 to 2M2
JP20 log 4K7 to 2M2
DP20 made to order in any values avail-
able in P20. State front (near bush) and
rear tracks clearly.

CARBON TRACK, SLIDER (58mm
travel)0
For knobs, see JV-slider
PG58 mono
C1PG58 mono
C1PG58ST stereo
Resistance values stocked

PG58 lin
PG58 log:
CI PG58 lin
C11.058 log
C1 PG58ST lin.
C1PG58ST log

Log stereo matching

4K7 to 1M
10K to 1M
4k7 to 1M
4K7 to 1M
4K7 to 1M
4K7 to 1M

35p
63p

E1.03

± 2dB @ 10%R
3dB @ 3.2%R

± 4dB @ 1%

NEW - JOYSTICK TWIN POT. UNIT
Pan pot assembly comprising two carbon track pots mounted at right
angles on rigid plastic box and operated individually by joystick
control. 100K or 220K per section

ANOTHER NEW SPECIAL FROM EV

We are appointed National
Distributors for

NASCOM 11
We give del
from stock
(Net price)

MICROCOMPUTER KITS
very

£197.50 + VAT

 Discouids for quantity buyers
 Retail buyers invited

£2.25

BOXES
ALUMINIUM
AB7 133 x 70 x 38 60p
A88 101 x 101 x 38 60p
AB9 101 x 70 x 38 .130p
AB10 133 x 101 x 38 62p
ABI 1 101 x 64 x 51 60p
AB12 76 x 51 x 25 50p
AB13 152 x 101 x 51 77p
AB14/2 127 x 89 i, 64 74p
DIECAST
992 89 x 35 x 30 1.05
993 114 x 64 x 30 1.32
998 114 x 64 x 55 1.40
994 114 x 89 x 55 2.10
999 171 x 121 x 55 2.68
974 171 + 121 x 106 3.77
PLASTIC 116 x 77 x 36 48p
PBI 122 x 67 x 43 66p
PB801

(P8301 is "double U" type and has vent and venous
holes)

Section4

Knobs
All screw fitting

ALUMINIUM (plastic inner)
EV18A 18mm 56p
EV22A 22mm 64p
EV32A 32mm 73p
EV38Amm 78p
BULOIN
K107 pointer 32mm black or
white 22p
KI08 pointer 57mm black only

35p
"Modern range"
K491 29mm 46p
K492 37mm 46p
K493 32mm 46p
K382 dial 270" 0-10 22p
K389 dial 300 0-10 22p
SI FAM COLLET KNOBS
Caps must be ordered separately
1 5mm diameter
S15013 short 27p
K15OB 28p
W1508B winged 32p
22mm diameter
S2108 short 35p
K2I0B 36p
W2108 winged 39p
Caps 15mm
C150 3p
C152 w. spot 5p
Caps 21mm
C210 3p
C212 w. spot 5p
Nut covers 15mm only
N150B 5p
N151B with line 10p
Dials 15mm 17p
Dials 21mm 18p
Types available
0151, 0211 0-11
D152, 0212, 1-12
D158, D258 wedge
D159, D259 white arrow
Caps in black, red, yellow.
green, blue and grey.
All other items black only.

JV SERIES
Plastic cylindrical - black, red,
yellow, green, blue, light or dark
grey. white
JV18 18mm 27p
JV23 23mm 27p
The following pair are designed
for DP20 pots, and have 4mm
and 6mm bores.
JV18/4 40p
JV23/67 40p
JV Slider knobs for Radiohm
mono and stereo pots. In eight
colours as above
JVS + colour Bp
BLACK PLASTIC
K1 25mm S 13p
CK I 25mm SM 18p
K2 35mm S 15p
CK2 35mm SM 20p
K3 27mm P 12p
K4 32mm P 12p
K5 19mm 20p
K6 25mm 25p
SK6 4Imm SK 36p
K7 I9mm B/W 20p
K8 25mm S 20p
S skirted
M metal insert
P pointer
Sk skirt, 0-10
B/W black or white

Type EV

Type K/CK
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Kll

NK

K3

IN Fern Collet

 GOODS SENT POST FREE C.W.O. ORDERS IN UK
OVER E5 LIST VALUE. If under, add 27p for
handling charges.

 ATTRACTIVE DISCOUNTS ON CASH WITH ORDER
(C.W.O.) ORDERS - 5% where list value is over
£10; 10% where list value is over £25.

 TOP QUALITY MERCHANDISE-- ALL BRAND
NEW AND GUARANTEED.

 ACCESS or BARCLAYCARD ORDERS - just phone
or write your number.

 V.A.T. - Add 8% to value of order_ For items
marked 0, add 121/2%.

 No discount allowable on items marked Net or N.

 TEAR OUT AND TAKE GOOD CARE OF THIS PAGE.
LOOK OUT FOR THE FOLLOWING ADS. AND
COLLECT THEM TOO.

 OUR COMPUTER SERVICE TAKES GOOD CARE OF
YOUR ORDER NO MATTER HOW LARGE OR
SMALL.

ELECTROVATH 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



MANY TIMES WHILE you're working
in the garden the phone may ring
and by the time it is heard, if it is at
all, it is often too late to reach the
phone. While the GPO will install a
remote bell for you it has to be rented
and for people who are hard of
hearing it may not be loud enough.

This bell extender will allow you to
add, without touching the phone, an
external bell, buzzer or speaker
anywhere it is desired. When using a
horn loaded speaker the sound level
is high enough to be heard over high
ambient noise making it ideal for the
industrial environment.

Adjustment

There are two controls to be set,
these being sensitivity and volume.
The volume can be set first by
rotating RV1 until the tone starts
then adjusting RV2 to give the
desired volume. To adjust the
sensitivity first tape the sensor coil to
the underside of the phone and then
adjust RV1 until the sound stops.
Note however that it should be
rotated slowly as C3 gives a delay on
switch off. Check that picking up and
replacing the phone does not operate

ELECTRONICS TODAY INTERNATIONAL -

PROJECT

Extend Buzby's in-
fluence with our

TELEPHONE
BELL

EXTENDER
the alarm then get someone to ring
you to check that the phone tone
does. It may be necessary to
experiment with the position of the
pickup coil to get the best results.

Construction

While any construction method
could be used we recommend that
the PCB board be used and the
overlay in Fig. 2 be followed. The
pickup coil was made out of 0.125
mm enamelled wire, although the
gauge is not important, with about
200 turns wound around a former
about 50 mm diameter. The former
can then be removed, the wires
terminated in some thin plastic
insulated wires (twin "bell" wire is
ideal) and then the complete coil
wrapped with plastic insulation tape.

We built our unit into a small
plastic box using an external speaker.
The unit can be mounted anywhere
suitable, taking care however with
the 240 V wiring. The speaker used
will depend on the volume required
with a larger speaker producing more
sound. If a horn speaker is used a
very high sound level can be
produced.

OCTOBER 1978

If it is required only to operate a
buzzer the second IC can be altered
to be an on -off device by deleting C5,
R5, R6, D2 and RV2 and fitting a
link in place of C5.

BUYLINES
All the components
used in this pro-
gramme are freely
available from com-
ponent stores and
mail order firms.

As the text points
out the pick up coil is
by no means critical,
and most enamelled
wire will do, the
number of turns being
adjusted to achieve a
satisfactory perfor-
mance.
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a L1 1

a 100n

TO PICKUP
COIL

R1
100

2

ICI
3130

RV1
100k

R1

RV1

C2
10p

DI

R2
4k7

R3 C3
2k7 11),,

100n

R4
47

IC2
555

135
17k

RV2
5k

R6
100

D2

b

01
TI P3055

Fig. 1. Full circuit diagram of the tele bell extender.

TO SPEAKER

b C e

D2

1111

err

("4

CC

D4 D5

I

t.

C7

TO SPEAKER

D4

C6 C7
100n 1000c

16V

T1
240-116V ct
150mA

cc

Ni

240V

LIVE0-0
240V
INPUT

SW1 NEUTRAL

EARTH

power
switch

swl

GREEN /YELLOW

AFTH

O.

BROWN

BLUE

O

POWER
CORD

Fig. 2. (above) overlay for the extender's
PCB

Fig. 3 (left) full size foil pattern for the
telephone bell extender printed circuit
board.
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PROJECT :,Bell Extender

HOW IT WORKS
Inside the telephone there is a solenoid which
operates a striker which hits a pair of bells to
give the ring tone. When it operates there is a
high magnetic field generated and we detect
this field to give the indication that the bell is
ringing. To do this we use a coil wire under
the telephone and use an IC to detect the
presence of a signal. ICI has its offset voltage
adjusted by RV1 such that a slight positive
voltage is needed to make the output go high.
It is used in the open loop mode as a compa-
rator only. The capacitor Cl is used to
remove the unwanted higher frequency
signals.

The oscillator used to operate the speaker
is simply a 555 timer with a TIP3055 to buffer
the output. The frequency is determined by
C5 and the volume by RV2. Changing the
volume does change the frequency slightly.
Oscillation can however only occur if the
voltage at pin 4 is greater than 0.6V. If the
output of IC1 is low, R3 ensures that pin 4 is
less than this voltage. However when the bell
rings the output of ICI oscillates high and
low in time with the ring tone of the bell. This
lifts pin 4 high, allowing IC2 to oscillate and
C3 holds pin 4 for a short time to prevent the
oscillator turning on and off at the ring tone
frequency.

The power supply is a simple full wave
rectifier with no regulation with ICI being
decoupled further by R4 and C4. Batteries
could be used but the drain is reasonably
high.

PARTS LIST
RESISTORS all 1/2W 5%
R1 100k
R2 4k7
R3
R4
R5
R6

2k7
47R
27k
100R

POTENTIOMETERS
RV1 100k trim
RV2 5k trim

CAPACITORS
Cl. C4 100n polyester
C2 10p ceramic
C3 10u 16V electrolytic
C5 47n polyester
C7 1000u 16V electrolytic

SEMICONDUCTORS
IC1 CA3130
IC2 NE555
Q1 TIP 3055
D1 -D5 1N4001

MISCELLANEOUS
PCB as pattern
Transformer 240V - 12V 6V ct
Mains switch, 3 core flex
Box, speaker, pickup coil

SPECIAL OFFER TO E.T.I. READERS

ALARM CHRONOGRAPH WITH DUAL TIME
ZONE FACILITY
In a superb stainless steel case with mineral glass face.
THIS MUST BE THE ONE YOU HAVE BEEN WAITING
FOR!
If you could write the specification for your own ideal
watch you would probably want everything this one has.
As for styling, without a close inspection nobody is going
to be able to tell the difference between this watch and
that world famous James Bond classic selling for £145.
However, this one goes one better and has 1/100
second timing of net, lap and 1st and 2nd place times,
with dual time 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.
101/100 second chronograph measuring net, lap and

first & second place times.
*Dual time zone facility. Night light.

adjustable stainless steel bracelet.
*Stainless steel case. Mineral glass face.

This watch should not be confused with cheaper models
with chrome plated cases and plastic lens. Manufac-
tared by National Electronics, it runs a close second to
Casio. Citizen and Seiko for quality and reliability, with
undeniable value for money. It is fully guaranteed for 12
months. with first-class service back-up.

The first very limited quota will be available in
mid -September with another small consignment in
October, so order now to avoid disappointment. We will
quote you a delivery date by return of post.

NATIONAL low cost watches or
similar)
PH -ALARM WATCH. Similar to above but without
stopwatch and dual time. Chrome plated case. Plastic
lens

£29.95

Hrs. mins, secs. Month, date, day
PH -CHRONOGRAPH

1/100 sec. Net
lap 1st & 2nd
,/ace Light £18.50

PH -ANALOGUE
Step motor

Ereay PD:Zs £24.95
I

ST -24 CARD TIME
Stopwatch from 1 / 10
second to 10 hour, then
seconds to 24 hours. Or 24
hr. clock. Net, lap, 1st &
2nd place. Two alarm/
timers. Calculator. Full
memory
K% Yes31/2x2Yeins

£24 95) £19.95

CQ-81 CALCULATING
ALARM CLOCK PLUS 2
ALARM/TIMERS
Two AA batteries last for 10.000 hrs (1
year) LCD 6 digit clock, large angled
display. 24 alarm. also two 24 hr
Alarm /Timers with countdown (one
self -clearing. one repeats) Full
memory, constants %. 1% x 2% x
5

RRP £22 95

£17.95

THE INCREDIBLE
FX-8000
43 Scientific funct. 1 / 100th
sec Stopwatch. Five Alarm/
Timers, sequentional (self -
clearing) or repeat 2 level paren-
thesis. Memory. Deg. Rad. Gra.
Standard deviations. Fractions.
Sexagesimal. Rem /Polar convert.
LCD. 1300 hr batteries. 'A x 2% x
5% 2.7 oz

RRP f35 95

£29.95

SAVE £££s WITH THE MONITEL
Telephone call charge calculator and clock. UK model
E28.95. International E38.50

Send 25p for our illustrated catalogue Prices include VAT
and P&P Send your cheque, PO or phone your credit card
nn 10 -

TEMPUS

CASIO QUALITY AND VALUE
SPORTS WATCHES

F-100
Left 9 45 into

(E29 95)

£24.95
520S -14B
Right 8 mm

(f44.95)

£34.95
Up to 25 functions. Net lap and first end second
place times to 1 / 100th second. F-100. Resin case and
strap.
52QS-14B. S /S encased version and bracelet.
Water resistant to 2 atmospheres (6611).

Iteljg FROM CASIO
Experience has convinced us that for quality. reliability
and value for money. CASIO are unbeatable. CASIO
have now increased their superb range.
310R-208. Round Stopwatch, (01.95) £28.95.
6 digits. Hrs, mins. secs or date, day am /pm. Perpetual
calendar. Selectable 12 or 24 hour display.

5111R-1911 Round (£35.95) £29.95
5408-18B Square (£44.95) £34.95
540S-158 Luxury version £49.95) £39.95
45 CS -22B Chronograph. Net, lap and 1st & 2nd place
times. 12 or 24 hour display. Dual time.

(E64.95) £49.95

All CASIO watches have a calendar display. night
illumination, mineral glass and stainless steel cases,
water resistant to 100 feet (except sports watches - 66
feet)

AG -1000. CALCULATING ALARM
CLOCK PLUS 3 -WAY STOPWATCH

Hours. minutes seconds, am/pm. 24 -hour
Allem with sign. Stopwatch: Net times. Lap
times, 1st & 2nd Place times from 1/10sec
to 10 hrs. with ST & LAP signs. Calculator:

4 key memory. %, 1 year batteries
20 seconds/month. % x 2% x 4%

(RRP £26.95) £21.95

FREE! SPECIAL OFFER
THIS MONTH

At least two spare batteries worth up to £1.30 with every
CASIO product advertised. on request with order.

WATCH BATTERIES 65p each D.I.Y. KIT 35p (with
battery order)

Dept. ETI, 19/21 Fitzroy Street,
Cambridge. Tel. 0223 312866
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ADVANCED
COMPUTER

PRODUCTS
S100 PRODUCTS

LOGOS 18K STATIC RAM
* LOW Power
* Selectable Memory Protect
* Totally Buffered
* Battery Back-up
* Address on 1K boundary
* Requires no front panel
* No wait states

ASSEMBLED 8 TESTED
250ns. 199.95
450ns. 179.95

KIT
250ns. 149.95
45011. 125.95

Bare PC Board w/Data 1121.98
Now over 1 year successful field experience
"Special Offer" Buy (4)8K 45055. Kits $117.00
ea.

Z -80/Z -80A CPU BOARD
* On board 2708
* Power on jump
* 2708 included (45Ons.)
* completely socketed
Assembled and tested $185.00
Kit $129.95
Bare PC Board $ 34.95
* For 4MHz Speed Add $15.00

TDL COMPATIBLE Z40 CPU
*Compatible to TDL * Can be upgraded
software 8 hardware for 4MHz operation
Assembled and tested $199.95
Kit $139.95
Bare PC Board $ 34.95

INS 16K STATIC RAM
* Memory mapping
* Phantom
* Address 16K Bound
* Use with or w/o front panel
* Power 2.1 amps typ.
* Uses 2114

ASSEMBLED & TESTED ONLY
450ns. $439.95 250ns. $495.95

8400 32K STATIC RAM
* Address 32K Boundary
* Power 45005. 2.8 amps typ.
* No wait states on 2MHz
* Fully Buffered
* Phantom can be added
* 2114/TMS4045 or 9135
ASSEMBLED& TESTED KIT
250ns. $849.00 ' 250ns. $790.00
450ns. 5799.00 45Ons. $740.00
Bare PC Board w/Data $59.95

Kit without Memory only $99.95. Add
2114 Memory for $160.00 per 8K

BYTE USER 8K EPROM BOARD
* Power on Jump * Reset Jump
Assembled & Tested 94.95
Kit 84.95
Bare Pc Board 21.95
Special Offer: Buy 4 kite only $59 95 each

NOTE: 27086 only $5.95

TRS 80 UPGRADE KIT
16K Memory with Jumpers and
Instructions $159.95
(Specify Level I or Level II)
APPLE II 16K UPGRADE KIT $149.95

TARBELL FLOPPY INTERFACE
* S100 Compatible * Uses CPM
* Jumper Selectable * Persci,Shugart,etc
Assembled and tested $269.95
Kit $179.95
Bare PC Board S 39.95
NOTE: For CPM Add $70.00

Documentation Add $20.00

PARATRONICS LOGIC
ANALYZER KIT
MODEL 100A $219.95
(analyzes any type of digital system)
Trigger Expander Model 10 $229.00
Baseplate 9 95
Model 10 Manual 4 95
Model 150 Bus Grabber Kit 369.00

DC HAYES DATA COMMUNI-
CATIONS ADAPTER
* Telephone/TWX * S-100 compatible
* Bell 103 freq. * Originate 8 answer mode
Assembled 8 Tested $279.95
Bare PC Board w/data $ 49.95

PET TO S-100
ADAPTER
Allows Pet to be
interlaced to

Bus.
S-100

Kit $189.95
Assembled $269.95
For Low Cost 8 Slot Bus to expand
your Pet only $149.95 Kit

MICRODESIGN MR -18 2716
EPROM BOARD (MR -8 Also Available

at same price)
* Individual Prom Address
* Uses Low cost 16K TI EPROMS
* Optional 1K RAM * Phantom -control
Assembled and Tested 174.95
Kit 99.50

DATABOOKS IL MANUALS
BSC 771 Data S 3.95 AMI M05/151 Dale 395 Mot Vol 4 Meo Data 395
NSC Lamar Dew 4 95 GI MOS/LSI Data 495 Mot Va 5 CMOS Data 2 95
NSC 1 meat APP/note 1 395 Osborne Intro to Pero Vc. 0 750 Ma Vol 6 Loear Data 395
NSC one., APP/note 11 3 95 Osborne 17112 10 Moro Vol I 7.60 Mot voi 9 Somethy rh. 295
NSC CMOS Dela 295 Oserone intro lo Memo V. 11 750 Mot 166.1 Appkcatrons 25 00
NSC Audm Data 395 Osborne 8080 Proprammr, 7 SO 1.401 MR, Prop 041 Manow 395
NSC Vat Rep Data 295 Osborne POO Programming 750 Mot Parer Data 295
hiSC Memory Dela 395 Osborne 280 Proprarnmop 750 Mot Reclrfor Cele 295
NSC 1405661 Data 3.95 Ti Poker Seek5 Data 7 50 Plot &each, Ram 2.95
NSC Power Tranostors 2.95 Tint Data 695 mot Zeners 295Intro °m.0. 395 Ti Transom's A Diodes 8.50 Base Software SRI Vol 1 or 11 24.95
intei MCS85 Manua, 750 TI Memory Dela 395 Base Software SRI Vol 10 39 95
mis 220580 Menu. 7 95 Ti Opmeiectrones 395 Basic Soma.. SRI Vol iv or V 9 95
Inte MCS40 Manua, 4 95 TI Lower Dela 3.95 Base San., SRI Vol VI 4595
MAD 8080 Hancemok 595 Ti Soda, kleelM3 395 Base Software SRI Vol VII 3995
AMP 1(near Date A 95 TI Interlace Dela 495 1978 IC Master 47 50
MAD Schottky Oats 495 Motor. Sere. Dem 1 2 3 995

6800 DESIGNER BOARDS
MODULES PROTO BOARDS

* Motorola Compatible Modules'
MEK 6800 D2 Kit $235.00
9600 6800 MPU Module 495.00
9601 16 slot Mother Bd. 175.00
9602 16 slot Card Cage 75.00
9603 8 slot Mother Bd. 99.00
9604 System Power Supply 250.00
9610 Prototype Board 36.00
9615 4KEprom Module 250.00
9620 16 port parallel I/O 375.00
9626 8K Static RAM 295.00
9626K 8K Static RAM Kit 225.00
9630 Extender Card 60.00
9640 Multiple Tuner Prog. 395.00
9650 8 port Duplex Asyn. I/O 395.00
Mot 43/86 Connectors w/w or s/t
AMI EVK 99. 6800 sub Kit 99.00

AMI EVK 200 KIt 249.95
AMI EVK 300 Assembled 275.00
EVK Kluge Board 95.00
EVK 16K Byte Ram Board 75.00
EVK 6 Slot Motherboard 35.00
EVK Extender Board 45.00
EVK Solid Frame Chassis A 129.00
EVK Connectors 6.50
AMI 6800 Proto Rom 30.00
AMI 6800 Micro Assembler Rom 30.00
6800 Tiny Basic Paper Tape 20.00
6800 Tiny Basic Eprom 125.00

ZILOG COMPATIBLE BOARDS
Z-80 CPU 395.00
ZDC Disc Controller 395.00
MEM 16/65K Memory 595.00

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven Quality Factory tested products only, no re -tests
Or fallouts. Guaranteed money back. We stand behind our products.

2. Same Day Shipment All prepaid orders with cashiers
check, money order or charge card will be shipped same day as received.

SUPPORT DEVICES MICROPROCESSORS STATIC RAM HEADQUARTERS
240 821.95

0049517 DMA Contra*, /195 2400 29.95
0609519 Unwers4 Interrupt 24 95 F43136501 19 95
3881 1280 1101 1 1 25 2650 24 95
3881.4 1474081 1495 CD1802 19 95

38824 14M1-141 111.95 .11".... 18.95
3882 (2.80 C7C1 1112 95
82051745138 0o0.. 295 80091 14 95
71212 8 to 1/0 3.25 2901 21 95
8214 Pommy Mi 7 95 21301A 29.95
8216 Bus Dover 3 25 TMS 950031 89 95
8224 Omit Gen 395 CPI600 39 95
82244 1454kly) 975 6502 +995
6228 Bus doer 5 95 1146100 29.95
8726 Sus Omer 239 4404 19.95
8228 Sys Control 6.95 6602P 32.95
8238 Sys Cont

17508251 Prop 1/0 SOCKETS
8253107 Tenet 27 95
8255 Nap I/O 11 50
8257 Prop DMA 27 95
8259 FPg In1 27 95
13275 CRT Contra*. +2990
8279 Prop Keyboard 95
6810-1128 . BRAM 475
6820 PIA 7.9s
6828 FYrady Int 1 195
6834.1 512  8 Egan 1795 CONNECTORS
6850 AC1A 995 6 Fhn Pp* 5/6
6952 Sena! Mao., 9.95 15/30 S/E
6854/11046505 CRT Contr 3450 18/36 Duet S/E
6860 Modern 14 50 22/44 Dual S/E
6862 Modukalel 2795 40/80 WAN
68714 1 059.1: OSC 2595 43/86 Duel W/W/S/T
2350 USRT 9.39 50/100122541 W No,
6880 Dn., 1 39 50/100160501 SR
1821 SC0 16 RAM 25 00 50/103 After WAV/S/T
1822 SCO 256  4 RAM 16 95 RASA/Card Guelles
1824 CD 32 a 6 RMA 0.95
1652 CD 8 0/1/0 1895
1856 0.0 I/O 895
1657 CD I/O 895
6520 PIA 695
65320utt 650
6530-02 1550
6530003 15.50
6530004 15.50
6530035 +4.95
3851 78 Prop Store 14.95
.3853 F8 Memory I/0 +496

PROMS
2708...12.95
27064 5.55
17056 4.95
770264 375
271641 . 9495
2716.50.120 24.95
2758 50 25 95
520300. 11 95
520440 995
8834.1 1295
iM 5610 295
829123 995
826726 4 50
825129 4.55

RAMS DYN.
41 16 I6K 1 18 175
4115 81" 1 11 95
4060 46.1  45
4040 48  1 445
4096 46 4 1 4 25
2104 4K  1 4
2107134 414 1 425
5261 1 95

2 195
5270 4.95
5290 496
1103

400411 4 95
96

6654070 180 I 15 175
40273 4 95
MCM6605 46 1 a 95

FLOPPY DISK I/O
1771 $10 8" a* 2295
1771.01 9 8 Mpeoppy 27.95
u151372 Nee %FP 49 95
7781 Dual Floppy 59 95

CHARACTER
GENERATORS
8032513-001 1501 Upper 950
8032513.002 (WI Lower 1095
R032513.60643 15.1O Lower 14 95
MC116571 .075
MC1465714 10 75
MCIA6574 14.50
MCM15575 14.50

KEYBOARD
ENCODERS
4062376 13 75
O 15.36,00 1375

UARTS/USRTS
741160213151/ 1201 3.95
AY5101315V.1201 5.50
A0510146/1612 151491 695
AY51015A/188315W 695
TNIS 8011 15V. 12111 550
1146402 995
1606403 995
2350 USRT 995

671 B AsOus 24.55

B AUD RATE
GENERATORS
6001e41 I 11 25
4702 14 95
W13154 1 995
TV CHIPS
22225320 TV Synch 795
22785389 Prep., 395
LMI889 Ma:Moo, 395
CW300 Saw Funcion 150
IAM57100 Coto TV Game 695
606057104 Clock 3 75
AY36500.1 TV Game 595
0138603 Caor TV Gen* 24 95
46396161 Color Convener 895
20397001 Tank Ch. 29 95
RF Modutatra Audm 895

A/D CONVERTERS
8700 8 Or Bona, 13 50
8701 10 ort &nag 22 00
8702 12 torl ISnany 3695
8705 1204 TS 42 95
9400 Volt to Free Com 7 25
8750 3,2 Dom BCD 13 95
9038 Mar eon 3 95
140610 6101 195

406113 8 hot 595
DACCA AP 595

TV INTERFACES
P roeVener 850
TV.1 Vremo Inierface 695
Pekles 5 Trout 1V Mod KA 20 00
Mulimener 35 00

god tea 3500

 Pin me 32
14 Pin we 37
16 %new 35
18 Pfn me 60
10 Po Pr 90
22 Pn we. 93
8 Pon SiT 17

14 Pin S/7 20
16 Pm SA 22

5/7 31
22 Pm S/T 35
24 Po S/T 41
28 An STT 49
40 Pin 5/7 63

1 49
1 95
2 35
295
495
650
476
475
595

4/100

26 Pm -0 Suerammun
O 132517 3.26
0825S 275
P am 125
Seto/Hoop 650

NEW CTS
DIPSWITCHES
CTS206-4 SI 75 CT52064 5195
C15206.5 SI 75 C7S2099 $1 95
0752064 51 75 CTS209-10 $1 95
CTS207.7 SI 75

8080 USER'S
IT'S HERE

LIVERMORE BASIC
ON 65K ROM
THATS RIGHT ON ROM"
OUR PRICE Vol. 595 00

1.24 2549 100
21102 450715 1.30 1 25 1 15
31102 250716 1 59 1 55 1.45
2102 125 1 15 1 10
911026PC 175 165 150
211111 010 395 375
211.1 3.75 365 355
21112.1 4.25 4.10 395
21121 295 285 2.85
211011 395 3.75 3.65
2101-1 290 270 255
2114-3 30006 9.95 9.75 8.25
21144 450ros 7 95 7.50 6.50TM... 996 575 8.25
7114540415 9.95 975 8.25
041442006 1260 11.95 996
0.44402 795 725 8.25
5101C.E 796 795 7.25
00410 142031 10.95 10.25 9.25
422091/0/41 10.95 10.25 9.25
82209130/31 12 95 I 195 10 25
FSC 460/464166 CCD ON, 11595 Each
1101 t 95 1 75 125
P2125/93425 145 ns 1 795 7 35 7.26

WAVEFORM GENERATORS
8034 Function Gen 3.95
6004024 000 245
1225136 VCO 175
082206 Fanelli, Generator 5 25

CHARGE COUPLED
DEVICES
IRK CCO -Fest ten offered Feed,. 460 CCO
180 Memory (now you can experiment end, 000
technoicoy at a reasons. wee 17 page
PPP.. 01018suppleal won eachorder ClueMell
Lonna.
$18.95 each
free. 43.001

Pc0 Peoo AAAAAA LE
CBA6AC5611 GENERATOR
The holtest verman pi
STARWARS

S-100 Comps.* 218112 0.1
obela Code on Nub.

Or cuts 5169 95

NAKED PC BOARD
SALE S-100
2.20 CPU 11 THACAI 44 95
240 CPU (TOL comp 1 34.95
80900
BK Pet 6011ops 2195
BK Erman *lamer 21 95
32 State 0.100 59 95
Tart. 71oPPY 1/0 39 95
TAMP Cassette 29 95
Vector 5800 Proto 19 95
ACP Prom Eld 27.95
ACP 9211111.29, 2002110 15 55
Arran. Clock 3495
MAC 13 Slot Mother Bd 3300
6.100 6 Sad Molter Be 34 95
Vector 8803 1 1 Sla M BO 29 95
SPA Yelp 1/0 27 95
5560 102 Perm*, I/O 21 95

UV Eprom" Itresr
Model UVel I E 1851.80
Hoes 4 EproMs ate rime
Backed by 45 years UV earenence
Model 4527 11219.116

Prolessanai Industroi Model

ATTIPITION USSR**a 4,0 ,25.,..,22
Mow

9n..

1 1.21,1114.e. MOO

thcrert ,rovenerm..440. 2,

tri.."?747="' :
arreenoir PET IMPS
MT Gamow u .4.414.*

81781411011 TPMO 1/91818

70,:,%+"7=1-.
M1IIIIIT/1911 APPLE II MIMS

Zerat;37.1.4neeey ea, tt,ceeeaae, memeye.* ttt.,...yeecaye mos
emu 6....,A. reo. twos
mow comm.. rre odece....111,......... i::..............

mopMO.. 60 4.4son
2,9124*Ihm

ewe. limp ow* andpi. suppreom*awe epee.

=ZS
All Skennents F CM m U05 0,471 P.mnsem.0N Modem 119 95
under 510000 aed 5, hub.* And LP7r17,,,, 15000 F.9. 16495.09

Imo. Dr.. P." ". C.? 4°,15:: 0100212 110 wrtr125232 1675.00
114.6111* 6 /..2149 . .... ..9.'..... 01.91a 22 wOFR5232 2706000471 /000 scarp. M25 denem 6800 02 AT 239000411101I1,1 Render.. PI 6, Li. ForeIgn 5.10,02 229950.8. achl It- 114,1,41ing 101 parts 91.m. Intprc., ,Ir 6100 2e100fj(lory ieued gaa414n1er8 Sane day Technic° 9900 511 29200
shnenem 0.125 cents for Dam RCA VIP Guam. 37900
P.., 0.0.11 V  0 am 889 ....7...... Rockwell AIM 37500

Smenek VIM. i 20800

CRYSTALS
Micreproseaser Timebesee Tr Came

Frequency Peke Frequeimy P746.
014112 S585 5.0940a S 495
8432 495 5 144 4.95
126098 586 5.5536 495
2 0114142 295 '0 0/4111 4.95
2 09715274114 585 13 OMHz 495
2 4576MHz 585 1.31818 495
3 579545MHz 1.50 18.02294 4.95
4 OMH: 495 18 43211044 595

595 2008494 495
595 22 1184228, 5.95
4 95 2708102 595
495 36 OPAH: 595
595 48.08898 595

00KC 12 95

4 194304MHz
491520080,16

5 0688
5 7143MHz

DISPLAYS/OPTO
DI 7041707/CC/CA 300
150359 CC 357
050 500/507/CC/C,A 503
060503/5,0 =CA SOO
FND 830/1307 CC/CA 800
Boomer 9 dope MP*
PSC 8024 4 Ma, CC 800
HP7340 HEX Dtsolay
TIL 305 5 7 ARM'
TIL 306 seg ke/lopm
16 306 7 84096
111 309 7 sapmg 0/1056
TIL 311 050 DropeR
MA 1003 12 auto ciaa
MA 1002 4 daprt cbcit module
MA 1010 4 ago cloth module
NSN 373/374 Oval CC/CA 300
NSN 593/584 Oval CC/CA 500
NSN 783/784 duel CC/CA 703
4525 Opto Isolate,
MCI 200to Isolate(
4633 Denogion ,SOL
Red L.'s 185 Da
Green/Yellow
HP 5062/7731 7 sea

1 25

135
95

250
99

A 95
19 95
450
895
895
795

1295
795
995
9 95
220
260
300

1 0
89
75

5/100
4/1 00

90

MONTHLY SPECIALS
Pm 5/1 spkets /000 pcs 10

i 5 Po SR sockets 1000 PS 11

22 Pm SR sockets 1000 pcs 12
7750480/464100 CCETs 18 95
MID 9140CDC State Ron 1096

111/41816K Dynankc Rame 81x/74995
14438 et 1489 R5232 Dn., 1.25

13797 Buner 1 25
8130 a 8131
8833 or 8835
74367 or 74398
75x51/52/53
5726 Bus Prom
78105 Repuletor
MC72 Optorsaator
25104 Stun Register
25194 ShM Regoter
1445056 Sm. Recover
L147606.14 Caper.,
DS0025C6 Clock Dn.,
D50026C6 Clock [Amer
8120 Eadoecl onasnot
I 403AN Shdt Recesier
9368

245
1 98

6/500
10/250

235
2/1 00

139

2 95
295
2 95

0
1 49

249
I 50
2 95

r NEW 1
1978 CATALOGUE

1 -
SEND 254 POSTAGE

DISCOUNT COMPUTER
CORNER Discount Computer

Ca. Credit Coq
bole 111166 5112500 5115500
TEI P7208 4599 00 449900
TEI INCS122 450 CO 46200
Cromensco 22 53600 55100
Cranernco SYS /11 5499.00 5561.00
0904,481 147500 152500
Past. 271 123000 126600
Shugart 8001801 495.00 512 00
Penec F0200 29903. 31900
FIFE Dual 751 730.00 74.55
Shugan 400 32500 31500
kfonzon I 1435 00 1479.00
Roth Sim 599.00 81700
Low Cost 5,00 Bus 149 as 155 95
PM 3 AssItrn 829.95 865.00
Sera 10 120 895730 . 945 00
Teletype 22041 43 19900 1230 00
A81100 Conlacl sales desk
irnkat 0/22 sots 599 00 617 00
Omer 17013( 06 Program. 275 00 288 00

129 95
.2 03
195 00

005 00
2810 00

Same
Same
Same
Same
Same
Same
Same

etail Open Mon - tP. O. BOX 17329 Irvine, California 92713 New Phone (714) R558-8813 LocatedStoreat 1310 "B" E Edin
Sager,

TWX: 910595-1565 Santa Ana, CA 92705
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NON -SUBSCRIBERS
START HERE

4 -
START

THE CORNER SHOP
SORRY MATE, THE

DOG CHEWED YOUR
COPY

A MAGAZINE STAND:
"WE'VE RUN OU.T,
BUT I CAN GIVE YOU
'CAMPING NEWS' 1" I

GIVE UP, GO HOME.
AND TAKE OUT A

POSTAL SUBSCRIPTION
TO ETI

THE DEPARTMENT STORE:
MAGAZINES 7 THAT'S JUST

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

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

It can be a nuisance can't it, going from newsagent to
newsagent? "Sorry squire, don't have it - next one should
be out soon."

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

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

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

ETI Subscription Service
Electronics Today International

25-27 Oxford Street, London W1R 1R F

A REMARKABLE
NEW SLIM, SENSE

LCD WATCH

This watch represents the latest
breakthrough in LCD technology.
No buttons to push just a highly
sensitive touch switch sense dot on
the face. The lightest finger touch
on the sense dot changes the clear
LCD from hours and minutes to
month and date, another touch
and the seconds appear.

All this in a stylish slim chromed
case with an elegant easily adjust-
able stainless steel band.

For

ONLY £9.95
Send cheques or PO to

FANTASY ENTERPRISES
34 Danbury St., Suite 1, London N1
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GARRARD MRM 101
MUSIC RECOVERY MODULE

GORDON KING examines the new Garrard Music Recovery Module for
ETI. This machine is designed to remove the transient noise created by
damaged grooves on an LP. How effective is it and how does it work?
Read on

THIS INTERESTING BRITISH innovation is a small,
self-contained, mains -powered unit designed for con-
necting between the left and right outputs of a magnetic
pickup and the left and right auxiliary or tuner inputs of a
hi-fi amplifier. The unit processes the signals passing
through it so that the disconcerting clicks produced by
badly scratched records are virtually eliminated. In other
words, the unit can be regarded as a record 'scratch
remover

Basic principle of operation is fairly straightforward.
The clicks are processed to form large amplitude pulses
which are then applied to an electro-optical fader which,
at the precise moment of the clicks, severely attenuates
both audio channels, thereby exchanging the clicks for
very short periods of 'silence.' Record clicks have a fast
rise -time and the effective slewing-rate is determined by
the primary parameters of the cartridge, which are the
effective tip mass, compliance and, to some extent, the
mechanical resistance or damping of the cartridge.

Provided that the attenuation is large enough, that it
switches on and switches off swiftly enough just to
straddle the periods of the clicks and that it is accurately
synchronised to the occurrence of the clicks in the audio
channels, then the effect is singularly dramatic - the
loss of information during the time of the attenuation
appears to be of little subjective moment.

The effect is akin to tape dropouts, but it appears to
be less affected by the accompanying S / N ratio impair-
ment of these. Experimental work has suggested that
provided the period of program loss or attenuation does
not exceed about 10 ms, then the result is not unduly
obtrusive subjectively. The attenuation period of the
MRM-101 is a trifle above 2 mS hence the 'gaps' come
and go unnoticed.

Built to A Standard
The unit is built into a shallow enclosure and the front
forms a brushed aluminium fascia carrying three con-
trols and three light emitting diodes (LEDs). One control
is for power on /off, another for suppressor on /off and
the third provides a continuous threshold adjustment for
the suppressor action. In use, this is set for the best
subjective improvement in reproduction.

If the control is too far advanced music peaks as well
as scratch clicks may be processed; if insufficiently
advanced only very large amplitude scratch clicks will be
processed. It is easy to determine the most desirable
setting because one of the LEDs flashes each time a
scratch is detected. Thus, when playing a record of given
mutilation the control is slowly turned up until the
suppressor activity LED flashes on all the significant
scratches yet remains unaffected by high -frequency

music peaks. Another LED merely glows when the mains
is switched on, while the third LED signifies that the
suppressor mode switch is on.

The rear is equipped with 'phono' type and DIN input
and output sockets, making it is a simple matter to
connect the unit to virtually any contemporary hi-fi
amplifier. There is sufficient output to drive a power
amplifier direct, but to control the volume this would
need its own volume control. Not all power amplifiers are
equipped with a volume control, so it is a pity that
Garrard did not see fit to include an output gain control.
When driving from the unit direct to our power amplifier
high quality reproduction was achieved.

Operations
Operation of the unit can be appreciated from the
diagram in Fig. 1. This is partly schematic and partly in
simplified block format. With the suppressor off, the
signal is directed from the output of the front-end, which
is a partly equalised preamplifier composed of Q1 -Q4 to
the output buffer amplifier (RC4136DB), which provides
the remainder of the RIAA equalisation.

Equalisation of the front-end is provided by the usual
frequency -selective feedback arrangement which gives
the 'bass boost' requirements of 3180 and 318 µ S. The.
75 µ S. de -emphasis equalisation is provided by the 51 k
resistor and 1 n5 capacitor in the feedback path of the
output buffer. The circuit as a whole is also engineered
to cater for the more recent I EC -98 / 4 specification
corresponding to a 20 Hz additional turnover, equivalent
to a time -constant of 7950 µ S.

A Gain Gained
Front-end gain is about 34dB at middle frequencies, and
an extra 1.6 dB is provided by the output buffer. The
circuit has some desirable aspects, including the dif-
ferential input stage Q1, 2 and the 'Darlington' Q3, 4
stage which provides a high input impedance and low
output impedance from Q4 emitter. Operating in the
'suppressor off' mode extremely good quality pickup
signals are obtained.

The split equalisation, where the de -emphasis is
provided at the output, helps to provide a high S / N
ratio, and the circuit overall demonstrates an input
overload threshold of about 37 dB at 1 kHz ref. 2 mV
input.

Accuracy of the overall RIAA equalisation is revealed
by the pen chart response in Fig. 2. This is maintained
within 0.25 dB between the left and right channels over
the entire spectrum. With the suppressor on the accu-
racy is almost the same, but our sample did exhibit a very
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Fig. 1 (Above) The block diagram of the Garrard click eliminator
MRM 101. The pickup amplification and equalisation stages
were found to give a very high quality signal output. Note the
use of quad op -amp 4136.

Fig. 2 (Right) RIAA equalisation curve for the unit. Channel
balance was an excellent 0.25dB!

mild error round 15 kHz which was subsequently proved
to be caused by a poor tolerance component. The
tolerance in this area is being tightened by the
manufacturer.

To the onset of peak clipping the amplifier is capable
of providing an output of 9 V RMS at middle and low
frequencies, with adequate reserve up to 20 kHz,
resulting in an output slewing rate of round 0.15V/
µsec., which will accommodate all disc material played
on top-flight pickups. With the suppressor active the
output is reduced by approximately 10 dB, but this is
still more than adequate, even when driving direct to a
power amplifier. The measured S/N ratio was 75 dB
(CCIR /ARM weighting) ref. 7 mV RMS input.
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Lines of Frequency
The spectrogram in Fig. 3. gives an excellent impression
of the spectra purity with a 200 Hz signal of 2V RMS
output level. Ripple components are below our mea-
suring floor of -90 dB, and the only harmonic of
significance is the 2nd at -79 dB, corresponding to
0.0112%!! With the suppressor active the distortion is
greater, as shown by the spectrogram in Fig. 4, again at
2V RMS output. The 2nd harmonic again predominates,
but this time it is -50 dB (0.3%). The 3rd harmonic is
down at -59 dB (0.112%), while all subsequent har-
monics are at levels of insignificance.

The relatively high value of 2nd harmonic distortion is
not disconcerting. Indeed, recent tests have suggested
that a controlled amount of even -order non-linearitycan,
in fact, enhance rather than detract from the reproduc-
tion.

There seems to be a tendency for it to 'disguise' the
heavy odd -order distortion carried by some program
signal sources, including gramaphone records, and that
this can lead to improved auditioning of some highly
specified transistor amplifiers - owing to the resulting
'valve type sound,' no doubt!

Circuitous Examination
Looking now at the circuit in Fig. 1 with the suppressor
active, it will be seen that the signal from the front-end is
directed two ways. One way is to delay line (TDA1O22)
and the other way is to the detector /comparator
(2xRC4136DB and NE555V).

The detector recognises the whole waveform of a
scratch and isolates it from the peaks of the recorded
music. Two monostables (one in the NE555V and the
other the bipolar transistor Q5) are switched by the
scratches to generate pulses of about 3 mS. duration
and 10 V amplitude (shown on the diagram). These
pulses are then caused to operate LEDs 1 and 2, which
are optically -coupled to two pairs of light dependent
resistors (LDRs). One pair relates to the right channel and
the other pair to the left channel.

Just one channel is shown in the diagram.
The LDRs associated with the other channel are

drawn in broken line, as also are the inputs and output of
the other channel.

Each pair of LDR forms an attenuator (called a fader)
and is arranged to control the level of the audio signal
eminating from the delay line prior to the signal arriving
at the first buffer (RC41 36DB). This part of the circuit is
deliberately simplified for the sake of description, but in
practice the degree of attenuation amounts to some 50
dB in the audio signal channels each time a pulse occurs.

Now, since it takes a little time for the pulses fully to
develop, the signals in the audio channels proper need
to be delayed slightly so that the scratch pulse on the
music signal arrives at the fader at exactly the same time
as the pulse created by the detector and associated
circuits.

Hold it a Minute
The delay is provided by a 256 -stage TDA1022, which
is two -phase -clocked by a pair of ICs HEF4011 and
HEF4OB. The clock is running at 85 kHz, and the overlap
of the two associated waveforms (shown in the diagram)
ensures the required delay time. The net result is that
each time a scratch click occurs the audio channels are
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Fig. 3 Spectrogram of the 200Hz drive signal, suppressor
switched out.

faded by about 50 dB for a period a shade over 2 mS.
This straddles the time of the 'real' scratch click,

thereby eliminating it.
LED3 is the suppressor activity indicator on the fascia

which, being in series with a fader LED, flashes in
sympathy with the suppressor action.

The detector circuit includes auto and manual
threshold control, while a filter in the amplifier IC,
RC4136DB, following the delay line eliminates the
spikes and spurious signals produced by the delay line
action. It should be noted that although the maximum
clipping output is les in the suppressor mode than in the
direct mode, the gain of the amplifier sections remains
the same in both modes.

It is thus possible to achieve A/ B comparisons
without level change by switching between the two
modes.

52 10k

House Training
The sample unit has been operating very successfully for
several months under typical domestic conditions in our
test hi-fi system. It certainly removes the very discon-
certing staccoto clicks caused by badly scratched
records.

It does not, however, remove the general background
noise from worn or dirty records.

Such noises occur in almost continuous manner, so
advancing the threshold control to achieve a response to
these noises would lead to the elimination of a substan-
tial proportion of the music.

Operated as the designers intended, the unit con-
stitutes a valuable item of record playing hardware
which, at the probable selling price of £80 or so, would
soon pay for itself, records costing what they do today.



FEATURE MRM 101 Review

100

C9

3

0.1

e03

o01

1.41spisli4osvasomoirsoilioigiososostooseollssoosprisfbeil.1040

20 500 MOO

Fig. 4. Spectrogram of the 200Hz drive signal with the suppres-
sor active.

20

60

7C

BO

-90

60 100 200 5k 204

In spite of the rise in distortion with the suppressor
active, the reproduction is very satisfying provided the
threshold control is not over -advanced.

In the suppressor off mode, the unit can be regarded
as a top-flight RIAA-equalised preamplifier of potentially
high audio output which could, if required, be connected
direct to a power amplifier, thereby bypassing the
circuits and tone controls of conventional preamplifiers,
which are regarded by some enthusiasts as an impair-
ment to 'musicality.'

A Cabled Reason?
Although acoustical feedback (below the howl -round
threshold) is currently being blamed for one aspect of
adverse auditioning of some record decks, we have
recently isolated other, probably more important, causes
of auditioning differences.

We have discovered that signal from the power
amplifier section can get back to the high gain pickup
input via a common impedance or by magnetic induction
(from the loud -speaker cables, for example) or electros-
tatic coupling somewhere.

The degree of response to the delayed spurious
signals of this nature can be as great as, if not greater
than, the spurious and delayed signals attributable
to mild acoustical feedback!

Perhaps this is one reason why the 'special' louds-
peaker and source cables are receiving acclaim, because
the improved shielding of these cables is reducing the
amount of signal back -coupling.

Anyway, during experiments with the MRM101 we
found that by using this unit for disc signal amplification
the degree of back -coupling was substantially reduced
with respect to certain integrated power amplifiers. Food
for thought, at least Eli
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F
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!

T F
Raptlipe 

AV!AVPANELI TRANSFERS
F

.--- ---1 I

Send £1.75 (includes VAT
and postage) for the two -
sheet set to:
Panel Markings
ETI Magazine.
25-27 Oxford Street.
London W1R 1RF.
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It was touch and go with
ETI's project team this
month during the design of
this project

PROXIMITY SWITCH
ALTHOUGH THIS PROJECT may
look a bit complicated for a "mere'
switch, it has some unique features,
both in design and function, as will
be clear from the following

1. It is a true proximity switch. You
do not have to actually touch
anything to operate it.
2. There are no light beams, sound
waves etc. While radio frequencies
are used, switching action results
solely from the capacitance of
'approaching bodies.'
3. The sensor may be some distance
away from the device, and also may
extend several feet in length.
4. The sensor - and, if you want to
mystify your friends, the switch itself
- can be completely concealed from
view.
5. The switch latches ON or OFF
each time it is operated. No special
re -set provision is needed.
6. Since a relay is used for the actual
switching, the 240V circuit and the
'electronics' are isolated from each
other.

Making Magic
In our application, the 'Magic
Switch' was installed so that when
one walked through a doorway a
light in the further room
automatically went on. Also, the
sensor extended close to the floor, so

that even the family dog was able to
"light the way'.
(Admittedly, this at first struck terror
and bewilderment into the mind of
the canine, but, as usual, he soon
came to accept the miracle as just one
more example of human
omnipotence!) Other applications
could well include burglar alarms
etc., all of which is to say nothing of
its main function, which is to impress
your friends.

Construction
Use of the PCB of Fig. 4 is
recommended, though three
prototypes were built using different
layouts, and all worked well. Note
that this PCB has space for the power
transformer and relay, but is left
blank as far as the foil pattern for
those units is concerned. This
enables you to use whatever
components you happen to have, or
which may be available to you. You
can either fill in your own foil pattern,
or hard -wire the units into the circuit.
Beyond this, no special comments
are necessary, except to mention that
it is preferable to use IC sockets.
Since 240V AC will be present
on -board, the unit should be housed
in a suitable cabinet such as a 7-1/4"
x 4-3/8" plastic utility box. An AC
outlet receptacle could be mounted
to the box, plus a main switch if
desired.

Adjustment

The success of the project depends
on the oscillator being just, but only
just, within its tolerance limits, and
the operating point is set by RV1
(coarse) and RV2. This adjustment is
critical, but as a rule RV1 can be
preset on the bench and RV2
adjusted at the time of installation.
The exact operating point, and hence
sensitivity, depends on the length of
sensor used.

In a very few cases, RV1 needs to
be more than 2k2. The easiest thing
is to pad the control with a oto0 series
resistor. This can easily be mounted on
board and the existing track
connecting RV1 to RV2 broken, the
additional resistor being 'tapped in'
in its place.

When you have completed wiring
the switch, and have carefully
checked your work, plug it in and clip
a length of wire 200-300mm to the
sensor input at point A. Set RV2 to
mid -rotation, and adjust RV1 until
you hear the relay clicking. This is an
approximate adjustment, but at some
nearby setting you will find that the
relay clicks every time you approach
the sensor wire with your hand. If
you clip the sensor wire to point B
you will find the circuit somewhat
less sensitive; since sensitivity
increases with sensor length, this is

ELECTRONICS TODAY INTERNATIONAL - OCTOBER 1978 75



R1
680R

R5
1k

C46p.13
R2
680R

R4
4k7

C1

Fig. 1. Main circuit diagram of the proximity
switch.

useful where long sensors are to be
used.

You can trace the sequence of
events using an ordinary voltmeter.
Point Y, the rectified oscillator signal,
should read about 3 V, and drop to 0
V every time the sensor is
approached. The reference voltage
can also be measured at point Z. If
you have a 'scope, you can display the
waveform at point X, and see it
'collapse' when the switch is
operated. Further tracing can be
done at point L (comparator output),
M (shaper) and N(flipflop), which
makes it easy to pinpoint problems
should they arise.

Installation
This will depend on the purpose for
which your 'Magic Switch' is
intended, but the following hints and
observations will apply.
1. Aluminium foil strip (30mm wide)
makes a good sensor. It can be 3m or
even longer, and is easy to conceal
behind vinyl decorator tape,
wallpaper, tile etc. If the switch is to
be some distance away from the
sensor, a length of wire can be used
to connect it, but this will add to
the effective length.

2. The longer the sensor is the more
sensitive the switch will be, and you
will find the provision of two inputs
helpful. While it is true that you do
not have to actually touch the switch
to operate it, long sensors and

RV1
2K2

RV2
220R

C3
100n

R20
5k6

C5 D6
680p

-.- C2
100n

B

R7
1M

D5

v -

D7

D8

R6 C6
39k 4u7

R9
1M

,C7 R8
4u7 1M

R10
1M

L

IC2 is a 3900

POWER RAILS NOT SHOWN
PIN 7 IS V -
PIN 14 IS V+

HOW IT WORKS
ICI is a standard LM741 Op Amp configured
as an oscillator operating at a supersonic
frequency. The circuit is adjusted so that it is
'on the edge', and the capacitance effect of a
body approaching its sensor causes it to
"drop out." The rectified signal is fed to
section 1 of 1C2 (an LM3900 quad 'current
differencing' amplifier) where it is compared
with a reference voltage obtained from the
R7 -D7 -D8 network. When the oscillator
drops out, the signal voltage falls below the
reference level, causing the comparator to
produce a pulse at its output. This is 'squared
up' by section 2 of 1C2 to positively trigger a
flipflop, composed of sections 3 and 4, and the
output of this is used to operate a relay via
driver Q2.

Because the relay draws enough current to
cause a change in supply volts every time it is
ON, and this would de -stabilise the oscillator,
a simple voltage regulator of the series pass
transistor type is used. This works like an
emitter follower, in which the circuit as a
whole is the load. The emitter of Q2 tracks
the base, which is clamped by a zener diode
to 15 V. In addition we reap the advantage of
'capacity multiplicatiori,' since C11 smooths
any ripple etc. present in the base supply.
Though C11 is small, the filtering effect is
impressed on the output, and in practice the
value of the capacitor is multiplied by the
gain on the transistor.

1 1

423 r4R19,

-C-211-

1 1 II
AC OUTAC IN
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PROJECT: Proximity Switch

NOTE:
IC1 IS LM741
IC2 IS LM3900
Q1 IS 2N3019
02 IS TIP31A
D1-9 ARE 1N4002
ZD1 IS 15V ZENER

PARTS LIST

RESISTORS
All 1/4 W 5% unless stated

R1,2
R3,4
R5
R6
R7-12
R13
R14
R15,16
R17
R18
R19
R20

680R
4k7
1k0
39k
1 MO
1M2
1M8
75k
3k3
68R 1/2 W
470R
5k6

CAPACITORS
C1,2,3,11,12 100n polyester
C4,5 680p polystyrene
C6,7 4u7 16 V electrolytic
C8,9,10 100p polystyrene
C13 1 000u 16 Velectrolytic
C14 68n polyester
C15 47u 16 V electrolytic

Note C11 and CI 2 should be rated at 400 V

SEMICONDUCTORS
101
IC2
Q1
Q2
D1-9
ZD1

TRANSFORMER

741
3900
2N3019
TIP31A
1N4002
15 V 400 mW

240 V/12 V 300mA

MISCELLANEOUS
PCB as pattern, Relay (10-30mA, 15 V or
less), case to suit, sensor. etc.

Fig. 2. Overlay for the proximity switch
PCB (left).

BUYLINES

Fig. 3. (Below) Circuit diagram
of the switch's power supply.

All of the parts used in this project should be available
from most of the advertisers in this issue. Make sure the
100n capacitors C11 and C12 are adequately rated at
400V.

The case should be earthed if it is metal as 240V is
present on board. Our prototype, however, was built into
a plastic box.

extreme sensitivity can raise
problems. If, for instance, the switch
is made sensitive out to lm from the
sensor, merely walking around will
probably cause it to switch on and off
erratically. This is due to local
capacitance -field effects and not to
any shortcoming in the switch itself,
and therefore makes it desirable to
operate with more limited sensitivity.

3. If operation is erratic, it will
usually help to connect circuit (-) to a
true ground (waterpipe etc.) In most
cases, however, this is not necessary

4. The switch can be directly
connected to any metal object (e.g.,
filing cabinet) you might wish to
protect. Likewise, it can be used to
operate any external circuit, such as

an alarm. As a protection device, the
'Magic Switch' will baffle any
intruder, if not psych him out
completely.

Interference

The 'Magic Switch' is relatively
immune to interference such as
mains surges, field disturbances etc.
About the only time trouble may
possibly arise is when the switch is
run off the same 240V circuit as is
used to power some inductive load,
e.g., a refrigerator. The reason is that
every time the inductive device is
switched on, a large transient voltage
is developed on the AC line (chiefly
across the 1 ohm resistance of the
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PROJECT : Proximity Switch

main fuse). If your room lights dim
every time the 'fridge goes into
action, you will appreciate the
magnitude of this type of surge.
Experience has shown that the
'Magic Switch' can cope with most
things - SCR dimmers, tape
recorders, vacuum cleaners, to name
but three which we have operated off
the same 240V line - but in a few
cases special precautions are
necessary. Mains surge suppressors
may be fitted, but generally it is
simplest just to run the 'Magic
Switch' off a different AC circuit.

Fig. 4. Full size foil pattern for the switch's
PCB.
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SEE THE

RANGE OF BOOKS IN THE NEW
DORAM HOBBIES
CATALOGUE.

Dorim 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

MinDoram Electronics Ltd

PO Box TR8, Leeds LS12 2UF

Overseas customers (except for N. Ireland) -60p
including despatch by Air (or all -up post).

ET16

ALMARC & VECTOR GRAPHIC
"Nobody Does It Better"
INTRODUCING THE VECTOR 1 COMPUTER

 S-100 BUS
 HIGH QUALITY

 LOW PRICE

Whatever your application Vector Graphic and Almarc
have the answer. Mainframes, Memory, I/O Boards,
Disk Systems, Processors, and the unmatched High
Resolution Graphics board. Send for our catalogue
today.

OTHER PRODUCTS:
Solid State Music, including 8k Static Ram Board,
£98.95.

ALSO:
Cromenco, North Star, Dynabyte, and, our best product,
"Service".

Write for details to
ALMARC DATA SYSTEMS LTD.

29 CHESTERFIELD DRIVE
BURTON JOYCE, NOTTINGHAM

TEL. 0602 248565
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IC TEST CLIPS, clip over IC while still soldered to pcb
or in socket. Gold-plated pins, ideal for experimenters or
service engineers 28 pin DIL £1.75. 40 pin DIL E2.00
Or save by buying one of each for E3 50
MAINS TRANSFORMERS. TYPE 15/300 240V
input 15V at 300mA output. Cl 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 1R PM Sue
approx 2 dia 1.6 deep with Vs spindle. 60p each.
or 2 for El 00
1'1V DC MOTORS (Ideal for model makers. quite
powerful). 50p each
SUB -MINIATURE ROTARY SWITCHES. 4 x 5 -way
make contacts Size approx dia 1 deep. 16
spindle 50o each
30pf BEEHIVE TRIMMERS. Brand new 4 for 50p
Min. 50 AIR SPACE TRIMMERS, approx. P.
square 3 for 50p
Min. 5p1 COMPRESSION TRIMMERS, '12
5.16 4 for 50p
LARGE ELECTROLYTIC PACKS. Contain range of
large electrolytic capacitors. low and high voltage types.
over 40 pieces £3.00 per pack (+ 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 Seem with Ude

A810 51/2x4x11/2
0613 6x4.2
0014 7x5,21/2
0015
AE116 10x7x3
0617 10x41/2.3
AB25 6x4x3

Vinyl Coined Immanent Came
Slue Tees with Mein Lower Maims

Vow .roast MIA

5x21/2x21/2
WB2 6x41/2114
WB3 8x5x2
WB4 9x5L4x2V,
W85 11x6'4x3
0.1E16 11x71/2x3'L
W67 12y6x5',
WEirt5:1

75p
El .00
Cl 25
Cl 50
Cl 75
£1.50
Cl .25

75p
El 35
El 80
E2 00
E2 25
E2 50
E2 85
E2 25

B. BAIVIBER ELECTRONICS CASH WITH ORDER. (MINIMUM ORDER £2 001

PLEASE ADD VAT AS SHOWN
DEPT. ETI, 5 STATION ROAD, LITTLEPORT, CAMBS. CB6 1QE POST PAID (UK ONLY). SAE WITH ENQUIRIES
Tel. ELY (0353) 860185 (Tues. to Sat.) CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW - ADD 8% VAT ALL BELOW - ADD 8% VAT
MIXED COMPONENT PACKS. Containing resistors

capacitors switches pots etc All new. and hundreds
of items E2 00 per pack while stocks last

A NEW RANGE OF SPEAKERS S CABINETS.
BRAND NEW II BOXED. AT SARGAIN PRICES.

TYPE L2 TRIANGULAR CORNER CABINETS.
Smart woodgrain Formica type finish with nylon
grille. Overall height 23 x 12 wide Contain three
15 ohm 61/2 x 4 full range speakers in parallel +
100V line transformer (easily disconnected for 5 ohm
operation) £7 50 each (or 2 for £14.00) + 12'h%
VAT

TYPE M704 CEILING SPEAKERS. White plastic
fascia 10 square. for recess mounting into ceiling.
with 8 dia 15 ohm lull range speaker Sorry sold
out

TYPE LA SPEAKER CABINET. Smart
woodgrsin Formica type finish with nylon grille. 15
high X 14 wide x 7 deep (tapering). containing
10 round 15 ohm full range speaker + 100V line
transformer 00 each + 121/2% VAT

ALL BELOW - ADD 8% VAT
KIULLAEID 8582 85V STABILISER VALVES (brand

new) 70p each or 2 for Cl 20
RED LED. (Min type) 5 for 70p
VIDICON SCAN COILS (Transistor type. but no data).

complete with vidicon base. E6.50 each. Brand new.
AEI CS1013, R MICROWAVE DIODES, up to X -Band.

max. noise figure 8.5d8 at 9.375G Hz. 80p each

43 x23
48 x 2 3
48 x 3 8
4 8 x 3.8
68 it 4 8
48 x 3.8
68 x 4 8
86 x 5 8

106 x 6 8

DIE-CAST BOXES
SIZE approx.

1.2 (111 x 60 x 30111m) £1.10
1.5 1121 x 60 x 38inin) £1.55
1 (121 s 95 x 25mm) E1.110
2 1121 x 95 x 51rnrn) E2.20
2 (171 x 121 x 51mrn)
3 (121 x 95 x 76rnm) E3.00
4 (171 x 121 x 101rnm) E4.20
2 1222 x 148  51rnrn) E3.75
2 1273 x 171 x 51 ihm) £4.85

SPIRALUX Tools for Electronics enthusiast SAE for

DECIMAL KEYBOARDS. pressure sensitive type.
when pressed contacts go from 0/C to approx. 25 4MH: XTAL PACKS 110 assorted mats between 4MH:
ohms Switches only, no encoders Sin epprox. 3 x and 5MHrt. Our selection only El 00 peck
3 with large square touch plates. 0.9 + Clear. A. B. SOLDER SUCKERS (Plunger Type)

last
tal Watch. and spare Few only. E2.00 while stocks Standard Model. E5.50

Skirted Model. ES 00.
Spare Noules. 65p each

IETORS WELLER WP8013.Meins-oPerated temperature control.
BEY51 Transistors. 4 for 60p soldering iron E15 00
BCY72 Transistors. 4 for 50p SPARE TIPS (for WP600) Two types available TYPE
BSX20 (VHF osc /multi. 3 for 501, CC7 (W600) Standard TYPE AA7 (W60D) Finer tip
8C107 (metal can) 4 for 50p. El 60 each
BC108 (metal can) 4 for 50p WELLER TCP2 temperature controlled soldering iron
PBC108 (plastic BC108). 5 for 50p and PU2D power unit (replaces Weller TCP11 Iron +-
8E152 (UHF amp/mixed). 3 for 50p. PSU E30 00 Spare tips CC7 (standard). or K7 dinar
2N3819 Fel.. 3 for 60p. tip) El 50 each
BC148 NPN SILICON. 4 for 50p Slider Switches. 2 pole make and break (or can be used
BC158 PNP SILICON. 4 for 50p as 1 pole change -over by linking the two centre pins(.
BAY31 Signal Diodes, 10 for 35p 4 for 50p

.741CG RCA OP Amps 4 for El 00
'SCRS400V et 3A. stud type. 2 for El 00. PLASTIC PROJECT BOXES, with screws on lids (In
TIP2955 Silicon PNP power transistor. 80V at 1 5A. 90 black ABS) with brass insens

Watts. Flat pack type. 2 for E1.50 Type NB1 approx 3 X 2'8 x 11/2 45p each.
GERMANIUM DIODES. sperm 30 for 30p
1N41413 (1N914( diodes 10 for 25p.

Slider Switches 2 pole make and break (or can be used

VALVES
a4sfoltposolepchange-over by linking the two centre pins)

00803/208 lex equipment). E3 00 OSMOR 10V REED RELAY COILS Ilk ohm coil) to fit
00V03 / 10 lex equipment). 75p or 2 for El 20 'A reeds (not supplied). 2 for 50p
6BH6 (ex equipment(. 2 for 50p HE CHOKES wound on 'A X 1 long ferrites. 4 for
All the above calves are untested. except for heaters. Sop

and no guarantee of percentage of emission is given VHF CHOKES wound on 6 -hole tubular ierrites 5 for
Sorry no returns 40n

Type NB2 appros 31/2 0 2% x 11/2 55p
Type N83 approx 41/2 a 31/2 0 11/2 65p each.

ALL BELOW - ADD 8%D VAT
DUAL T018 HEATSINKS I X V: X Vi with

screw -in clamps. 3 for 50p
GLASS BEAD FEEDTHROUGH INSULATORS, solder -in

type overall dm. 5mm. pack of approx. 50 for 50p
LARGE GLASS BEAD FEEDTHROUGH INSULATORS

as above but Ehrrn dia pack of approx. 50 for 70p.
20V RELAYS. PCB mounting type single pole change.

over. 35p each.
BSR AUTOCHANGE RECORD PLAYER DECKS with cue

device. 33-45-78 rpm. for 7 10 12 records
Fitted with SC 12M Stereo Ceramic cartridge and styli
Brand new. E14.00 + 121/2% VAT

GARRARD AUTOCHANGE RECORD PLAYER DECKS
Model 6.300. with cue device. 33.45-78 rpm. for
7 10 12 records. Fitted with KS41B Stereo
Ceramic cartridge end styli. Brand new. E16 00 +
121/2% VAT

Please note. record decks sent by Roadline. allow 14
days for delivery.

10 7Mfle SSB XTAL FILTERS 12 41tHs Bandwidth) Low
imp type. Carrier end unwonted sideband rejection
min -40dB (need 10 89835 Si 10.70165 malt for
US8 LiSIS NOT SUPPLIED). Sue epprox 2 x 1 x
1 E I 0 00 oach.

LOW PASS FILTERS (low imp type). 2-9MH:. small
metal encapsulation, sae approx. 1'h 0 % X 1/2
75p each

CELESTION 8 x 5 ELIPTICAL SPEAKERS. 20 ohm
3 wens rated. £1.50 each + I 21/2% VAT.

ALL BELOW - ADD 121/2 %
VAT

VARICAP TUNERS. Mullard type. ELC1043 / 05
0.00.

TV LINE LINEARITY COILS. Special offer 10 for El 00
TV SCAN COILS. B/W. to fn 110 degree tubes. E1.00
TV Plugs (metal type), 4 for 50p
3 -pin Din Plugs, 4 for 50p
Din 3 -pin Line sockets, 15p each.
Din Speaker Skts 2-pin. 4 for 30p.
Dubilier Electrolyttcs. 500 F 450V, 2 for 50p.
()Oilier Elecuolytics, 100p F 275V, 2 for 50p
Plessey Electrolytic,. 4700 F 63V. 3 for 50p.
TCC Electrolytic,. 10000 F 30V. 3 for 60p
Dubilier Electrolytics 50000F 35V 50p each
Dubilier Electrolytic, 50000F 50V. 60p each
ITT Electrolytics. 68000F 25V, high grade. screw

terminals. with mounting clips. 50p each.
Resistor PKS approx 300 pieces '12 to 2 wall types

mixed values our selection E 100 each

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LIST.

THE GREAT PERSONAL
COMPUTER WORLD SHOW

Date: 21st -23rd September 1978. Three days to remember.

Venue: The West Centre Hotel, Lillie Rd., London, SW6.

The Exhibition: *Small computers for business and for the home
*Innovations *Homebrew systems *A programmed model railway
*Musical computing *Breakthrough in colour graphics *A voice controlled computer. AND . . .

THE PERSONAL COMPUTER WORLD MICROCHESS CHAMPIONSHIP. The Computer
Chess Tournament is just one of the features that makes the PCW Show the first of its kind in
Europe.

Tournament Director: David Levy, the International Chess Master who stands to win £1,250
this month in North America if he beats the updated version of the program that won the World
Computer Chess Championship.

The Conference: Day 1 - Business Beginners Day 2 - Schools and Universities Day 3 -
Beginners and Hobbyists.

FULL DETAILS IN CURRENT AND FORTHCOMING ISSUES OF Personal Computer World
Magazine. Available at good newsagents, or at 65p from PCW, 62A Westbourne Grove,
London, W2.

Interested in Exhibiting? Ring Will Martin, 01-4861951. PCW readers will be coming to their
own Show in their thousands.
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U.H.F. GREYSCALE AND PATTERN
GENERATOR PG6RF

PRODUCES SIX INVALUABLE PATTERNS:-

* CROSSHATCH GRID * HORIZONTALS
* DOT MATRIX * WHITE RASTER
* VERTICALS * 8 BAR GREYSCALE

ONLY REQUIRES CONNECTION TO U.H.F.
AERIAL SOCKET

9V BATTERY OPERATED
TECHNALOGICS now gives you the opportunity to set
up colour television receiver the professional way.
This pocket size. battery powered unit (consumption less
than 6m.a.l) based on latest cmos technology. enables
you to set up static convergence. dynamic conver-
gence, picture geometry. colour purity, focus. beam
limiting. Greyscale tracking, black level, clamping. etc
by selecting one of the six patterns generated by the
PG6RF on channel 36 (for U K. 625 -line standard TV
sets).
Available either ready built and tested or in D.I.Y. kit
form. The kit consists of all components, glassfibre
p.c.b.. tough plastic box with full instructions (modula-
tor pre -built for ease of construction).
Ready built and tested guaranteed for 1 year.

KIT £21.50 BUILT £28.00
+ 50p p&p all subject to 8% VAT

STILL AVAILABLE
LOGISCAN MK II COLOUR TELETEXT

DECODER

YOU CAN NOW BUILD A TELETEXT DECODER TO THE
LATEST BBC/IBA/ BREMA SPEC. (N. B. Many other
decoders are not to full spec.).
Available with full technical back-up in easy to build
form for £205 Kit. E265 ready built and tested or in
module form, price on request. all subject to 121/2%
VAT.
DISCOUNT PRICES FOR TTL LS AND LOCMOS INTE-
GRATED CIRCUITS ON REQUEST.
DETAILS LARGE S A E MAIL ORDER ONLY

TECHNALOGICS
8 EGERTON STREET, LIVERPOOL L8 7LY

We have a number of metal
detectors which have failed
our stringent factory visual
inspection but are guaranteed
100% working. These have
slight blemishes but are
otherwise in perfect working
order. Detects coins to 8
large objects to 2 feet or
more. Normal price £16.95

OUR PRICE TO
CLEAR £7.95
plus £1 post

Also available - non -working
units. These mostly have simple
faults like solder bridges bet-
ween the circuit board tracks.
etc. We.sell so many detectors
we don't have time to repair
them. Supplied with circuit dia-
gram, repair information and
spare parts list. Give-away price
(less than cost of the component
parts!)

ONLY £4.95!
plus £1 post

Send Postal Order, cheque, or
credit card number. (Goods can
be sent COD at 75p extra). Or
phone your order. (093 22)
44110 - 24 hours.

ALTEK
Dept ETI, 1 Green
Lane, Walton -on -
Thames, Surrey.
(Callers please phone
first).

TUNE INTO BARGAIN
TV GAME KITS

AND COMPONENTS
KITS -
include full instructions, Games chip, pretuned sound and
vision modulators, fibre glass PCB, all PCB components

MINIKITS-
Inst, Games chips, i/c skt, coil kits minikits
B&W Tank Battle (AY -3-8710) £15.90 £9.75
B&W Stunt Rider (AY -3-8765) £15.90 £9.75
B&W Road Race (AY -3-8603) £14.90 £8.50
B&W 10 Game B/ B (AY -3-8610) £13.90 £8.50
B&W Submarine (AY -3-8605) TBA TBA
Full range of kits on request

Astec Modulators & Encoders
um1263 Sound Osc £1.95
UM1111 E36 UHF Mod £1.95
UM1233 UHF (high quality) £4.95
UM1168 Pal Encoder £2.50
UM1163 Pal Enc + UHF Mod £4.95
European Equivalents available

Accessories
AB JoyStick controls 200k lin £1.95
Crystal 4.4 Mhz £1.00
Crystal 3.57 Mhz £1.25
Oscillator coil 100pH £0.45
Mains adaptor + 150mA 8v reg i /c £3.50
All prices include VAT and P&P (for orders under £10 please
add 30p)

Cheques & POs payable to:

VIDEOTIME PRODUCTS
56 QUEENS ROAD, BASINGSTOKE, HANTS RG21 1 REE

Tel: (0256) 56417 Telex 858747
(Trade & Export Enquiries welcome)

1N4148 Diodes by ITT/Texas. 100 for £1.50.
These are full spec. 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. f 1.00 each.

FND500 Seven Segment Common Cathode
Display £1.30 each. 4 /£5.00.

AY5-1013 UART/T £6.00.
Red Leds 01.125 or 0.2 ''. 10 for £1.20.
100/£9.00.

2112 256 x 4 Bit Static Ram 450 nanosec
f2.95 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/£2.50.

4001 14p 4029 110p
4007 16p 4047 100p
4011 14p 4049 40p
4012 14p 4060 1 2 Op
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 160p 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

BAD NEWS FOR KNOB TVVIDDLERS
A 300W Lightdimmer 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
BA . 74p
12A . 84p
16A 105p
20A 165p
25A 190p
SCR (C106D) 5A/400V 50p
Diac 21p

111111MIrrirMir
O.2 L.E.D.S.

Red 12p . . . . £1/10
Green 21p. Yellow 25p
DL727 .5 display .. £1.50
LCD .5 4 digit . . . £9.00
LDR .5 dia
NE555 (4 for E1.00)
741 ... . (5 for £1.00)
LM3911 temperature IC £1.00
AY -5-1224 .25
AY -5-1230

£3
£4.85

ZN1034E . £1.80
ICL7106 DVM IC £9.25
1 N4001 6p'
IN4148 4p*
BC182L 10p*
2N3819 2. 

MINI MAINS
TRANSFORMERS

Standard 240V mains primary
100mA secondary

6-0-6V . . 85p
9-0-9V . 90p
12 .0-12V 95p

LIGHTING CONTROL KITS (300W)
TSD300K TOUCHSWITCH & DIMMER corn-

bined. One touch -plate for on/off. Small
knob controls brightness. £5.50

TS300K TOUCHSWITCH. Two touchplates.
ON/OFF £4.00

TSA300K AUTOMATIC. One touchplate.
Preset time delay off. £4.00

LD300K LIGHTDIMMER £2.80

DIGITAL VOLTMETER
THERMOMETER KIT

Rased 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. Corn-

also in-
cludedportents toare theenable
basic DVM kit to be
modified to a Digital
Thermometer using a
single transistor as the
sensor.

ONLY £21.99

24 HR. CLOCK /APPLIACE TIMER KIT
Switches any appliance of up

FT -IL_ I- '-
1 J..-11-1 -r

4---'

to 1KW on and off at preset times once a day KIT
contains AY -5-1230 Clock /Appliance Timer IC.
0 5 LED display, mains supply, display drivers
switches. LEDs, triac. complete with PCBs and full
instructions E13.75
White box (56x131x71mm)-drilled £2.50

undrilles £2.50

PLEASE ADD 8%V.A T 0021/2%) TO ABOVE PRICES
QUANTITY DISCOUNTS ON REQUEST. ADD 25p POSTAGE & PACKING. MAIL

ORDER ONLY TO:
T. K. ELECTRONICS, 106 Studley Grange Road, London W7 2LX
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ETI BOOK SERVICE
..IBEGINNERS
Beginners Guide to Electronics £2.65
Beginners Guide to Transistors Rtnidshnugh E2.65
Electronic Measurement Simplified f2.20
Electronics Self Taught A,Iu. £4.40
Beginners Guide to Integrated Circuits tiinclair £3.15
Principles of Transistor Circuits > Ann. E4.75
Understanding Electronic Circuits smri. , E4.10
Understanding Electronic Components simian £4.10
Beginners Guide to Radio Kmg £3.15
Beginners Guide to Audio ...cud £3.10
Beginners Guide to Audio I a ',in, E3.20

-COOKBOOKS
TV Typewriters Cookbook C7.40
CMOS Cookbook £8.00
TTL Cookbook £7.55
Active Filters £11.00
IC Timer Cookbook £7.50
IC Op -Amp Cookbook £9.40

IIAPPLICATIONS
Advanced Applications for Pocket Calculators £4.20
Build Your Own Working Robot o Heineman £3.55
Electronics and Photography R Brnwn £2.30
Fire and Theft Security Systems a WO, E2.00
How To Build Proximity Detectors and Metal Locators i ,hum.E3.35
How To Build Electronics Kits £2.10
Linear Integrated Circuit Applications c cinyton £5.40
Function Circuits Design & Applications a-urr Brown £15.95

110 Electronic Alarm Projects a M M.,raton £3.45
110 Semiconductor Projects for the Home Constructor a M Marston £3.25
110 Integrated Circuit Projects for the Home Constructor a M Marmon E3.25
110 Thyristor Projects Using SCRs R M M Tors £2.95
Handbook of IC Circuit Projects Ashg £2.30
Practical Electronic Project Building olw £2.45

ATV AND HI-FI
Audio Handbook F, King E6.50
Cassette Tape Recorders 1 Earl E5.25

Solid State Colour TV Circuits c R C6.35

Hi-Fi Loudspeakers and Enclosurea:6,.E8.20
How To Build Speaker Enclosures £3.10
Master Hi-Fi Installatitni4tet2114,,

-LOGIC
Logic Design Projects Using Standard ICs I W..14,1, E5.10

Practical Digital Design Using ICs F £12.50
Designing With TTL Intergrated Circuits rt.x.., In,lrunwni.£9.05
How To Use IC Circuit Logic Elements i sun.... £3.65
110 COSMOS Digital IC Projects for the Home Constructor R M Marsinn £3.20
Understanding CMOS Integrated Circuits R Men.. £3.90
Digital Electronic Circuits and Systems a M Mrrn, £3.50
MOS DIGITAL ICs I nnn £4.60

-COMPUTING
Microprocessors and Microcomputers 11 -..o Ick £18.00

Microprocessors IF F mad.. E8.40
Introduction to. Microprocessors A.n.n.:£5.90
Modern Guide to Digital Logic (Processors, Memories and Interfaces) £4.30

-OP-AMPS
Applications of 9Perational Amplifiers Fd......Hurr Brown, £8.30
Designing With Operational Amplifiers Burr Brown £13.75
Experiments With Operational Amplifiers tin... £3.40
110 Operational Amplifier Projects for the Home Constructor a M Ma ,,,,, n £2.95
Operational Amplifiers Design and Applications F. Tobery (Burr Brownl £7.40

Op -Amp Circuit Design & Applications i c.rr £4.00

-TEST INSTRUMENTS
The Oscilloscope In Use ..,ii.E3.10
Test Instruments for Electronics M (. Word £2.40
Working With the Oscilloscope A S.ninders £1.95
Servicing With the Oscilloscope King £5.60

Radio Television and Audio Test Instruments King E5.90

-SERVICING
Electronic Fault Diagnosis ninrl.nr £3.20
Rapid Servicing of Transistor Equipment r, ithvi £2.95
Tape Recorder servicing Manual WinIner Vol I: 1968-70 £8.50

Vol 2: 1971-74 £8.50
FM Radio Servicing Handbook King £4.80
Basic Electronic Test Procedures i M Gouhrn E2.45

-COMMUNICATIONS
Communication Systems Intro To Signals & Noise a
Digital Signal Processing Theory & Applications I. R Rabiner £23.80

Electronic Communication Systems t. Knnne4 £8.50
Frequency Synthesis. Theory & Design Mann.omewnsch £20.40
Principles of Communication Systems H Taus E8.10

mETHEORY
Introduction to Digital Filtering Bogner £9.40
Transistor Circuit Design insitumeni, £9.35
Essential Formulae for Electrical and Electronic Engineers  m Mrr, £1.65
Modern Electronic Maths s Infind £6.70
Semiconductor Circuit Elements rover,. E6.40

Foundations of Wireless Electronics m c sr...mg,. £4.45
Colour Television Theory Dud,. E6.20

IREFERENC E
Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) t. w !urn, C27.70
Solid State Circuit Guide Book a Ward £2.25
Electronic Components m A Coln...11E2.45
Electronic Diagrams SI A ctawrn E2.45
Indexed Guide to Modern Electronic Circuits F....dn.,' £230
International Transistor Selector T D Tower, £5.25
International FET Selector i o £4.35
Popular Valve/Transistor Substitution Guide £2.25
Radio Valve and Semiconductor Data A M £2.60
Master Transistor/ Integrated Circuit Substitution Handbook £5.60
World Radio TV Handbook 1978 (Station Directory) £8.00
Radio. TV and Audio Technical Reference Arno% £24.85
TV Technicians Bench Manual (New Ed.) wfltnnit E5.10

How to order: Make cheques etc payable to ETI Book Sery
sent to: ETI Book Service, PO Box 79, Maidenhead, Berks.

somMISCELLANEOUS
Integrated Electronics .1 £7 70

Microelectronics Han wk £3.90
Practical Solid State DC Supplies £620
Practical Triac/ SCR Projects for the Experimenter £2 25

Printed Circuit Assembly two.. & ioiwru £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.

ice. Payment in sterling only please. Orders should be
All prices include P&P.
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IllEASY BUILD SPEAKER DIY KITS
Specially designed by RT-VC for cost-
conscious hi fo enthusiasts. these kits
incorporate two teak simulate enclosures.
two EMI 13" x 8" (approx.) woofers, two
tweeters and a pair of matching crossovers.
Supplied complete with an easy -to follow

2800 circuit diagram. and crossover components
STEREO PAIR Input 15 watts rms 30 watts peak. each unit
+ p & p C5 50 Cabinet site 20 x 11- x 97' (approx 1.

SPEAKERS AVAILABLE WITHOUT CABINETS.
It's the units which we supply with the enclosures illustrated
Sire IT , A I apPrUe 1 wOOler I EMIT 2; app £1700 per
tweeter. and matching crossover components. stereo pair
Power handling 15 watts rms. 30 watts peak a. p A p 13.40

BUILT AND READY TO PLAY
SPEAKERS Two models - Duo Ilb, teak veneer, 12 watts
rms. 24 watts peak. 18i. x 13i" x 1k" (awn
Duo III 20 watts rms. 40 watts peak 27" x 13" x 11.}" apps

Duo Ilb E17 pPE8RpPNR50 Duo III EE... PER PAIR
Dhp (7 50

P

EASY TO BUILD WITH SPEAKERS
NOT TO SCALE

RECORD for the 0-1,( man who requires a stereo mit at a budget price

PLAYER comprising ready assembled stereo amp module Garrard

KIT auto/manual deck with cueing device, pre-cut and blushed
cabinet work. Output 4 wens per channel,
phones socket and record/replay socket
onckidtng 2 SPHERICAL HIFI speakers p&p fit 05

AM/FM STEREO TUNER AMPLIFIER CHASSIS COMPLETE.
Ready built Designed in aslim f orm for compact modern installation
Rotary Casuals Vol On 'Olf Bass. Treble. Balance
Push Buttons for Gram. Tape VHF MW. LW and 5 button rotary
selection switch

Power Supply Selenium Bridge -350V OC from 210 250V AC 50Hz
input
Amid ferrite 8'r , .1" built into chassis for LW and MW plus trying
lead for FM aerial

Point Supply Wiwi= Mile -368 IX Iwo 210-2508 AC 5814:
7 watts speech and music

Tape Senstbrity Playback 400rnV 306 OHM for max output Record
200mV,50K output available horn 25KHz I 5OrnV/100K1 deviation
FM stone' Frequency Range (Audio) 50Hz to 17 KHz wrthin t 1dB
Radio FM sensitivity for 36 below lemittng better than 10 uV
AM sensitivity for 20 dB S/N MW 350 uV /Metre LW I mV/Metre
Site appro. length 16" height 21/4"x depth dt." r I

PUP f2 50 LI

VALUE FOR PERSONAL SHOPPERS
16o 16 VOLT MAINS TRANSFORMER 2 i wrap

BSR Record auto deck on plinth with
stereo cartridge ready wired
LED 5 function men's digital watch
stemless steel finish
LCD 5 function men's digital watch
stainless steel knish
LCD 8 function CHRONOGRAPH men's digital
watch stainless steel finish
STEREO CASSETTE record/replay fully built P C
board Used, without guarantee lEx Equipment)

125 Wan Power Amp Module

Mains power supply parts

100K Multiturn Vancap tuning pots, 6 for

MUSIC CENTRE CABINET with hinged smoke
acrylic top. finished in natural teak veneers.
size 305" x 141/2" x 71/4" ammo/

MULLARD Built power supply

DECCA DC 1000 Stereo Cassene P C 8
complete with switch oscillator coils and
tape -heads

IMF TLS BO Monitor loudspeaker cabinet
size worm QV." a 151/2" x 1534"
OECCA 20sy Stereo speaker /or comprising
2 8" appros bass units t- 2 31/2" approx.
tweeter Inc crossovers
2 BAND CLOCK RADIO Mains operated with
sleep control

VIDEOMASTER' Super Score TV Game
with pistol mains operation
VIDEO MASTER Door Tunes
124 Moroni titles)

Micro canoe tape recorder

7" TAPE TRANSPORT Mechanism -a selection
of models from

f2.50
f11.95
£5.95
f7.95

f12.95
f1.95

f13.95
£3.50
f1.00
f5.95

f1.50
f2.95

£24.95

f20.00
£10.95
f14.95
£12.95

f13.95
f8.95

Mullard
AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE

PRICE s

AT OVER
PER PACK ,-.4.9

SEE OUR PRICES
PACK 1 2 x LP1173 10w RMS output power audio
amp modules. + 1 LP1182/2 Stereo pre amp for
ceramic and auxiliary input

IIIUS.
OUR En, locoE £4.95

2 PACK 2 2 x LP1173 lOw RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for
magnetic, ceramic and auxiliary inputs

OUR PRICE £7.45pip f 1 00

3

ACCESSORIES
Suitable power supply parts including
mains transformer, rectifier, smoothing
and output capacitors .95

El 00 p+p

PACK 3 1 x LP1179/2 FM Tuning head with AM gang. I x1,1165/
AM/FM IF module, 2 x 1P1173/10w RMS output power audio
amp modules + 1 LP1182/2 Stereo pre amp for ceramic
and auxiliary input

OUR PRICE f9 95
p+p [100

TRADE ENQUIRIES INVITED

o ('A4, '
20120 WATT STEREO AMPLIFIER
Superb Viscount IV unit in teak -finished cabinet f29.90
Silver fascia with aluminium rotary controls and p & p
pushbuttons, red mains indicator and stereo lack f2 50
socket. Function switch for mic magnetic and crystal
pick-ups. tape, tuner. and auxiliary Rear panel features two
mains outlets DIN speaker and input sockets. plus fuse
20 + 20 watts rms 40 + 40 watts peak

* SPECIAL OFFER: PACKAGE PRICE WITH 3000 KIT.

Mk II version operates into 4 to 15 ohms speakers
Specially designed by RT VC for the experienced constructor.
complete in every detail Same facilities as Viscount IV amplifier
60 + 60 peak, supplied with 2 GOODMANS COMPACT 12" Bass
woofers with cropped sides 14,000 Gauss magnet
30 watts rms handling + 3r." approx tweeters f49.00
and crossovers + E4 00 p & p

NOW AVAILABLE fully built and tested £3900
Output 30 + 30 watts rms. 60 + 60 peak

p & p E2.50

Recommended set of
rotary stereo controls

comprising BASS. TREBLE,
VOLUME and BALANCE

p,13 50p 95p

THIS MONTHS OFFER
added to our bargain packs

When you buy Pack
3 at (9 95 together with

a matt,

transformer at f 1 95 and a set of cannot, for 950

.you tecetve FREE a mallard

01400 Decoder to match

Listed at

£11.95 P&P 12 502112. 85

50 WATT MONO
DISCO AMP
(29.95 pain C2.50

.PPFC.
13Y. x 51/2 s6
50 watts rms
100 watts peak ousfui
Big features include two disc
inputs both for ceramic canndges tape input and microphone input.
Level miring controls fitted with integral push -pus switches
Independent bass and treble controls and master volume
SPECIAL OFFER: The above 50 watt amp plus 4 Goodmans Type BP

speakers Package pace E415.00 t:4 00 pup

70 & 100 WATT
MONO DISCO AM

Brushed aluminium

Size approx. I II

fascia and rotary controls
Five vertical slide controls master volume.
tape level, mic level. deck level. PLUS INTER DECK FADER
for perfect graduated change from record deck No I to
No 2. or vice versa Pre fade level control 70 watt 157
(PEL) lets YOU hear next disc before fading 1411 wart peak
It in. VU meter monitors output level p & p 14 00

Output 100 watts RMS 200 watts peak. 100 watt 165

ADD ON STEREO CASSETTE TAPE DECK KIT
Designed for the experienced 0 I Y. man This
kit comprises of a tape transport mechanism
ready built and tested record 'replay
electronics with twin V U. meters and
level control for mating with mechanism
Spectfitations Sensitivity Mic

0.85 mV 20K OHMS, Din 40mV
400K OHMS Output 300mV RMS per channel .i 1 KHz

from 210 OHMS, source Cross Talk -- -30db Tape Counter
3 Digit. Resettable Frequency Response 40Ht -131041 ± Adh

Deck Motor - 9 Volt DC with electronic speed regulations
Key Functions Record. Rewind. '19"
Fast Forward, Play. Stop & Elect. p & o 12.50

loOpt extras Mains transformer to suite £2.50 £1 p & p

Order by giving
credit card

number ONLY.a
MOM

All items subject to availability. Price correct L. MAW

mat 1.9.78 and sullied to change without notice

323 EDGWARE ROAD. LONDON W2

21E HIGH STREET. ACTON W3 6NG
ALL PRICES INLCIEDE VAT AT 12',..

CHASSIS RECORD GARRARD DECK CC1OA fps
PLAYER DECKS

ceramicchanger6 cartridge.pE

with ue

Single
p p £2.00

play record deck

less cartridge p 8ip 12.55
Cartridges to suit abbve
Acos. magnetic stereo C4.95

12" x Ii" Ceramic stereo ET 95
approx. BSR automatic record player deck
cueing device and stereo ceramic head. p & p 0.55 1995

BSR MP 60 type. complete with magnetic cartridge. f 29
diamond stylus. and de luxe plinth and cover. p & p 14 50

Home 8 Track cartridge player This unit will match
with the Viscount IV 8". p & pf250 (1 650

4

with
buih-in
pre-arnp

PORTABLE DISCO CONSOLE
Here's the btu value portable disco cmsole
from RT VC, ft features a pair of BSR MP 60
type auto -return. single play twee:stone'

series record decks Plus all the controls and features
you need to Qtye fabulous disco performances
Simple connects into your existing slave or
external amplifier p & p 16 50 f64.00

4
Personal Shoppers EDGWARE ROAD LONDON W2 Tel 01-723 0432. 9.30am-630pm. Half day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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NEWS

Go north young man they said and Gary Evans did this month to see Liverpool's
new Personal Computing store.

TAKING LIFE, LIMB and day return ticket in hand, I

headed North this month. The carrot that induced this
seemingly irrational behaviour was the fact that a new
computer store was to open in Liverpool, which for those
of you whose sense of direction is as bad as mine, is
north of London.

Microdigital is Liverpool's first Computing Store and,
as far as I know only the second shop in the country to
sell a broad range of low cost computing equipment (the
other being the Byte Shop). The range of items
Microdigital will sell you is indeed large, everything from
that dreadful MPU door -chime, through video games
and chess machines to PETs and APPLEs taking in the
MK14 and NASCOMI on the way. The reason for this
wide range, which includes items that many of us would
not associate with personal computing, back to the
door -chime, is quite straightforward. The aim is to hook
people with these items that can be considered impulse
purchases in the hope that when installed in the family
home they will promote the idea that the computer does
have a place in the home.

The site of the shop, like the items stocked, has also
been chosen with care. The site is not what would be
considered prime by the likes of Dixons, being situated
in the business area of the city. The idea behind siting
Microdigital here was again to do with hooking potential
customers, but here the potential victims are the City
Gents of Liverpool. A shop in the "jean jungle" that now

Gary Evans, to photography what Cyril Smith is to the world of
ballet, took this photo of Liverpool's new computing store on its
opening day.

OPENING
MONDAY

LIVERPOOLS
u FIRST

MEROOMITIB
SHOP

1/411110111211116111,41111, eIPAIIIMMPAlhrAMrAiffdll
'4171111FAIMMINIIIINVAWEI

eirlirerie* 110.4%1SSIPZIrsa
4
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forms the heart of Liverpool would not have exposed the
shops name to this market. The site in Brunswick Street
will mean that many of the aforesaid business men will
not be able to avoid the name of Microdigital and it is the
hope of the company that some of them may even walk
through the door. Don't get the idea that the shop is too
far from the centre of the city, it's just a few moments
walk away so those interested in the novelty value of the
shop will still make the trip as well as the already
converted Computer Hobbyist.

The staff at Microdigital will offer advice and as one of
them comes from a background as an accountant, it
should mean that the advice given will be formed with an
appreciation of the businessman's needs. The shop will
also sell a wide variety of literature and software to
enable the best use to be made of the different hardware.
packages available.

The firm's range of systems is detailed in their catalo-
gue and an SAE to them should secure a copy of same.
Better still, why not call in and pick one up in person,
you'll probably find chatting to the staff very helpful.
Microdigital
25 Brunswick Street
Liverpool 2

Disk -O -Spec

Floppy disk drives will probably be one of the items that
will fall in price considerably over the next year, they..
have to. The cost of producing a drive will fall as the
volumes demanded by the world markets increase, after
all if you want a handmade cassette deck expect to pay
the earth for it, buy 100,000 and the price comes down
to a reasonable figure. As we see the price come down
we'll also see more people offering hardware/software
packages to enable you to hook the drive up to your
particular breed of machine. At the present floppies for
even the most popular of machines are hard to find, but
I've heard of a couple of people who might be able to
help.

James Clarke and Co Ltd are interested in developing
a 512K or 1.2M drive which they see as having some
additional memory and, of course, an operating system.
They are interested in hearing from anyone who might
be interested in such a product.

The other company, Ocean Electronics, have a single
card controller for the Shugart SA400, suitable for
interfacing this drive to the PET (the company can also
offer controllers for 6800 and 8080 based systems).

The card is expected to sell for £1 20, and with the
SA400 at around £225, this seems like an attractive
package.

The companies can be reached at the addresses
shown below.
James Clarke and Co and Ocean Electronics
7 All Saints Passage 3 Pavillion Parade
Cambridge Brighton
CB2 3LS BN2 1RA
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NEWS : Microfile

See The Show, Join The Club

A couple of quick items now. First the Personal Com-
puter World Show will be held at the West Centre Hotel
between September 21 and 23. The last day will be
devoted to home systems but the whole three days
should be worthwhile. Next the North London polytech-
nic Department of Electronic and Communications
Engineering are to form a computer club. The inaugural
meeting will be on Wednesday the 5th of October, I

hope to be there in room 47 of the old building (their
refetence not mine) in the Holloway road just opposite
Holloway Road tube for the event. With three PETs and
four SWTPC systems available for playing with the'club
will hopefully prove a fruitful activity for all concerned.

An update on the MK14 review of last month. I have
received the new monitor PROM for this machine and as
well as making the entry of data far easier, the RPOM
contains an offset calculation routine as well as the
software to drive the cassette interface for the M K14. A
single step mode of operation is also possible with a
small amount of additional hardware.

An update to the TRS-80 review as well. Phil Cornes,
one of the panel who reviewed the machine has discov-
ered a few memory saving tricks that can be used with
the computer.

1. Whenever the last character of a PRINT statement are
the final inverted commas of a printed message, those
inverted commas may be omitted so that, for example -

10 PR.; "GALLONS USED"
could be abbreviated to -

10 PR.; "GALLONS USED
2. The abbreviation IN for the INPUT statement can be
abbreviated still further to I so that -

45 I.X,Y,Z
becomes an acceptable INPUT statement.

3. This abbreviation is the most interesting of the three,
and deals with the setting and resetting of flags within
programs.
For example, suppose the following appears in one of
your programs.

20 F=0
200 IF A=B THEN F=1

This could staggeringly be reduced to the following
single statement:

200 F=A=B
In this example the second = is being used as a
comparison operator and not as an arithmetic operator.
Put into English, this statement would therefore read -

Let the value of F depend on the result of comparing
the equality of A and B.

If A does equal B so that the result is a logical
"TRUE" then set F to 1 or if A does not equal B (logical
' F LAS E' ') set F to 0.
The same type of statement can be made to work with
any of the comparison operators,
><,<,>,=, < =,> =; so that -

200 F=C>B
would set F to 1 if C were greater than B otherwise it
would set F to 0. Ell

INTRODUCING TWO WORLD FAMOUS MICROPROCESSOR BASED GAMES UNITS

`TOLINKA* CHESS REPORTER
-FULL KIT OF PARTS

The original unit used in conjunction with the World
Chess Championship at Manilla, August '78, by both
Chess Champion Vicktor Korchnio and BBC TV news.

Records every game step, auto en passent, 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*

Just look

`ATARI' VIDEO COMPUTER\
-READY BUILT
CARTRIDGE SYSTEM

Designed and built by Atari (part of Warner Bros) in the USA
this unit is the most advanced games centre available

at a few of the many games available in tull glorious
multi -colour and rich sounds.

1111111111111
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r
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The Video Computer (based on Signetics 2550) comes complete with
the 27 Game Combat Cartridge, multifunction joysticks mains adaptor
and aerial switching unit. Fully guaranteed for 12 months £169.95*
Total of 9 Cartridges available - 192 games plus many more on the
way, priced from £14.95*

Full colourbrochure available on request.

* Prices include VAT, packing & delivery charges and money back guarantee. Send cnegue & PO to

VIDEOTIME PRODUCTS
56 Queens Road, Basingstoke, Hants RG21 1R EE
Tel: (0256) 56417. Telex 858747
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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  CHARTWELL 

COLES  DALESFORD  DECCA  EMI  EAGLE
 ELAC  FANE  GAUSS  GOODMANS 

HELME  I.M.F.  ISOPHON  JR  JORDAN
WATTS  KEF  LEAK  LOWTHER 

McKENZIE  MONITOR AUDIO  PEERLESS 
RADFORD  RAM  RICHARD ALLAN  SEAS 

TANNOY  VIDEOTONE  WHARFEDALE

WILMSLOW AUDIO Dept. ETI
SWAN WORKS, BANK SQUARE, WILMSLOW,

CHESHIRE, SK9 1HF
Discount HiFi, etc., at 5 Swan Street and 10 Swan

Street
TEL: WILMSLOW 29599 FOR SPEAKERS

WILMSLOW 26213 FOR HIFI
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Our new 1978 catalogue lists circuit boards for all
your projects, from good old Veroboard through
to specialised boards for ICs. And we've got
accessories, module systems, cases and boxes -
everything you need to give your equipment the
quality you demand. Send 25p to cover post and
packing, and the catalogue's yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. S05 3ZR

Telephone Chandlers Ford (04215) 2956

TTLs by TEXAS
7400 14
7401 74p
7402 14p
7403 14p
7404 17p
7405 lap
3,0 32-17,,,, 32p
7408 79,7

7409 199
7410 15p
7411 24
7412 24
7413 30p
7414 64
7416 27p
7417 27p
7420 17p
7421 40p
7422 22,
7423 34,
7425 34
7426 40p
7427 34p
7428 34
7430 17p
7432 3,3p

7433 40,p
7437 35,
7438
7440 17p
7441 70,
7442A
7443 112p
7444 112p
7445 loop
74465 94
7447A 74
2448 sop
7450 17p
7451 17p
7453 179
7454 17p
/460 17p
7470 36p
7472 30p
7473 34p
7474 30p
7475 34
7476 359
7480 50p
7481 1000
7482 84p

7453590974774 loop
7485 .flop
7486 34p
7489 210p74904 339
7491 80p7432A 46,7
7493A 33p
7494 840
7495A 70p
7496 85p
7497 1809
74100 134
74104 659

A.,.74105 6-`"74107 3494..74109
54.."'"74110. 75z

74, " '""74116 204
y4.,.

7411° 1'''''''74119 210p
74120 114
74121 28p
74122 -I'74123 559
74125 54
74126 6°4!
74128, ,7.7

74136 74,_'P
74141 7'''''74142 20011,,,.._
74145 aw
74147 150P
74148 1509
74150 104
74151A 70p
74153
74154 100p
74155 301,
74156 PPP
74157 709
74159 190P
74160 1009
74161 100p

74163 104
74164 120p
74165 100p44._
74166 l.'s'
74167 200p

An..74170 4_
74172 72"P
74173 120p
74174 939
74175 85p
74176 44_

74177 90p
4,7774178 I.'''.

74180 939
74181 200p4,4
74182 ''''''74184A 150p4,_
74185 14117.2:

74190 100p
74191 104,..4_
74192

1,..4..-P
74193 1"'"'
74194 1013p
74195 94
74196

44_
44...'1"P

741P' 44....".
74198

14,.._''F'

741P9 L.n._'''''
/4227 1609
74251 1400
74259 254
74265 94___
74278 2PPP
74279 1400

74283 190p
74284 400p
74285 400p
74290 150p
74293 154
74294 200p
74298 200p
74365 150p
74366 150P
74367 150P
74368 150p
74390 200P
74393 2000
74490 2250

7410245 304
7435251 200p
7415257 120p
7415255 175p
7415298 2490
741S373 200p
7415374 1950

4006 95p

4°01 laP
4008 90p
4009 4°P
4010 50p
4011 17p
4012 18p
4013 50p
4014 84
0015 849
4016 415p
4017 110p

4018 89°4019 44
4020 100p
4021 110p

4°22 10°0
4023 229
4024 889
4025 20p
4026 130p
4027 50p
4028 849
4029 104
4030 SSp
4031 2014,
4033 184
4034 204
4035 114
4040 100p
4047 800
4042 1101,

4043 94
4044 90P
4046 130p
4047 100p
4048 54
4049 40p
4050 480
4051 54

-11-1-4052
885,4053
..,LM3899

4055 125p
4056 1359
4059 GOOp

4060
1169

4063 124
4066 15519

4068 22p
4069 20p
4070 30p
4071 22p
4072 229
4073 24
4075 229
4076 1079
4991 .,..22P
4082 44
4093 107p...
40°8 E''4411 El 1
4502 1214
t,..993, _791..4.' ....-44P
4510 ''''4511 1509
4514 254
4516 110p
4518 100p
4520 109

4528 100P
4543

41...._9004553 wels4
4560 3OOP
4583 OOP
4584

gaP40014
PPP'

40085 7A0p
40097 .8°214433 ..'

7n.,TRANSISTORS11553900 709I
LM3911 1300

.,,.,_LM4I36
14,....`wMCI310P

MC1458 %,4_-"'9'

'''PMC1495 4(4°'MC1496 lBC149mc3348 120p
'MC3360 120P
'MEC40013E1 120P
MK50398 750P

TRANSISTORS
200

A0149
40161/2 440
BC107/8 11p
8C109 lip

'BC147/8 9p
14

. BCI57/8 10p

FY5I /2 24
FY56 33p
FY90 90p
1083 700p
RY39 45p
8X19/20 209
U105 194
U108 250p
U205 220P

T1P41 C 780
T1P424 70p
TIP42C 829
7192955 789
7IP3055 70P
'71543 3411
'71593 °OP
ZTX108 12P
*ZTX300 1311

.

.254125/6 22p
254289 200

2N4401.3 27p
254427 90p

'254871 64
'255087 27p
1295089 27p
'255172 27p

DIODES
13Y127 12p
'0547 9p
'0581 159
0585 15p
'0590 9p
'0591 9p
'0495 9p
'04200

'3A 600V 72p
44 100V 9Sp
'44 400V 100p
6A 500 90p
6A 100V 100p
6A 400V 120p
10A 400V200p
25A 400V400p

MEMORIES
2102 100p
2102.1 1260
2107 600p
2111.1 324
2112.2 304
2114 1200p
6810 4000

-ociao l 4
.8C169C 12p
Bc172 14
BC177/8 1709

6C179 189
. 10p
'BC184 lip
BC187 30p

8C212 /3 119
IBC214 14
BC461 380

U208 240P
' U406 145P
MJ481 1759
MJ491 200p
MJ2501 2259
MJ2955 1009
MJ3001 225p
MJE340 65p
MJE2955100p
MJE3055 74-214918

'MPE102 050

'ZTX500 1517
'ZTX502 1

'ZTX504 9009

2545742509
29696 359
29697 25P
2N697 46P
257065 24
257085 24

411p

255179 27p
255191 83p
255194 90p

'255245 40p
255296 55p
21Y5401 54
295457/8 40p
2N5459 40p
295460 44
255485 44p
256027 48p

99'04202 10p
'15914 41,
'15916 P
'154148 4.,

''''154001/2 50
154003/4 Sp
194005 4.,

''''154006/7 7p
195401/3 14p
155404/ 7 199

TRIACS
PLASTIC
3A 400V 40p
3A 500V 65p
64 400V 70p
6A 590,, gsp
8A 400V 75p
84 500V 95p

125 500V 105p
400V 110p

LINEAR I.Ca.501-0212
IKX7p

AY1.1313 848p
,YI-5050 211p
.A Y5-1315 600p
. AY5-1317 638p
14Y5.1320 324
.CA3019 80p
.0.43046 'op
CA3048 224
0A3080E 72p

.CA30896 225p..,,
1.-11-1-1413 3759
CA3130E 104
CA3140E 70p
CA3160E 94
1X209 750p
1C17106 925p
10.8038 340p
LM301An 38p
LM311 190p
LA4318 200p
LM324 70p
LM339 75p
LM 348 95p

'1M377 175p
'1M380 90p
. LM381AN 154
. 140p
17709 380
1M710 54
1M733 0op
LM74I 24
LM747 700
LM748 3Sp

96531 130p...,4_NEMO """"NE543K 225,,,,.,...BC182/3
ni E 5 5 5

.77....
NE556
11P4A1R 4.',W4_
---- - - ...n.NE5628

"..f..,s7
NE565 'fr_
NE566

1..%_7'PNE567 1,.1,,
1104151 400p

55760035 1759
.S5760135 140p
.5N76013N0 120p
'55760235 149p
'557602350120p
'55760335 175p
-5P8515 .......

TEI4641E111 2259
1154800 90P
T84810 100P
-T8A820 4_
-7c.4940 ,.,--.',...

11341022 600p..."'-,....,_T1074
.14,_-""PTL084
'447.."'"'"TL170

5112206
4,=

XR2207 404.
'X82216 6759
X112240

4°°°4.,..29414 ''''
ZN424E 135p
29425E 400p
291034E 200p
96400 8°°0

74L8SERIES
741500 22p
741502 22p
741504 24
741508 24
741510 249
741813 46p
741514 100p
741520 22p
741522 28p
741527 311p
741530 22p
741547 90p
741555 30p
741_573 50p
741574 40p
741_575 aop
74183 110p
741485 100p
741586 40p
741590 90p74,9, app
7415107 45p
7415112100p
7415123 75p
7415124 180p
7415132 124
7415133 609
7415138 64
741S139 60p
741_5151 1009
7415153 60p
7415157 809
7415158 120p
7445160 1313p
741_5161 104
741516214p
7415163 120p
7415164 120p
7415165 80p
7415173 110p
7415174 110p
7415175 1109
7415181 3200
7415190 104
741.5191 100p
7415192 140p
7415193 1400
74L$195 14°P
7415196 120p
7415221 104
7415240 245p
7415241 245p
74242 245p
7415243 2459

INTERFACE
ICs
MC1488 900
mC1489 90p
75107 160p
75182 230p
811595 144
811596 144
811597 140p
811598 140p
8728 250p
9602 1909

110477, 8 30p
'BC516

'MPF103/444
25930 189
251131/2200

256247 194
256254 134 2ENERS

2 7V -33V
165 500V 1300

/ 7 509
.13C547E1 I8p
'BC549C 14

MPFI05 /640p
MPS406 30P
MPS412 50p

251613 259
251711 2Sp
2N2102 SOP

256290 669
756292 65p
35128 1209

40040n 4
7w asp

THYRISTORS
IA 50V 4
lA 400V.8C55713 16p

.8C559C 189
BCY70 1

229

'MP5A56 32p
'MPSUO6 63p
'MPSU56 780
0C28 130p

292160 120p
2522195 200
2522225 20P

39140 1009
35201 114
35204 104

SPECIAL
OFFERS
100+ 741 Eip

85p
14 600V 70p
3A 400V 9139
84 600V 200pBCY7I /2

BD131 / 2 SOp DC35 130P
1420088 204

2523695 14
292484 301,

40290 250p
40360 44 100+ 555 E20 12A 400V 160p

16A 100V 184
1110056 204
E1F200 32p
ElF2446 34 '520108 2409111P294, 40p

292646 SOP

2529065292906A 249

40361/2 45p
40364 1214
40408 74

00+ RCA

18712IND3130E55 E36

164 400V 1800
16A 600V 22013
BT106 114

ROM/PROMS
745188 225P
745387 400p
93436 8500
93446 650P
503-1015 550p
405.1013 450p
A05-2376 EIO
R03-2513 6009
5,4745262 E14
TM 56011 SOOp

*BF25613 70p
8F257/8 32p
.13E259 36p
811139 30p
'8E841) 30p
BER41 30p

TIP29C 54
*7IP30A 489
'TIP30C 601,
'11P315 53P
TIP31C 62P
TIP324 64

2929075 301.
'252926 909
253053 200
253054 86P
253055 489
293442 144

40409 65p
40410 . 659
40411 300p
40594 97p
40595 1050
40603 58p

RECTIFIERS
14 50V 219
'IA 100V 229
 IA 400V 314
'2A 5073 30p

CI 06D 45p
MCRIO1 36p
293525 120p
'295060 349
'255064 40p

13FR79 30p
'8111180 30p
BF1181 30p
8FX29 30p

TIP32C 82P
719335 9011
TIP33C 1149
TIP344 11 SP

2N3553 2400
'253565 30P
'253643/4 44
'253702/3 129

40673 75p
40841 913p
4,1571 '1 90p

. 25 100V 35p
'2A 400V 45p
'3A 2006 64

1-
PLEASE SEND
SAE FOR FULL
LIST

EPROMS
7 /.7774 604
.1,7,8 900,
2715 3004
7 7 (,"2 9000
'/?//4A EIO

81X30 349
BFX84/ 5 30,
8FX813/7 30p
BFX88 30p

TIP34C 160p
TIP35A 224
TIP35C 290P
TIP364 270P

.293704/5 14
'293706/7 149
'293708/912p
'293773 300p

LOW PROFIL
8 i3n I I p

1
. 1 ,,, 2P
' t , ;3, 13p

OIL SOCKETS BY
18 pin 25p
20 $n 2P Bp
22 /be 30p

TETEXAS
747kn 33p

28 pin 42p
40 pin 51p,w10 909

BFY50 22p
11P36C 3409
T1P414 60P

'253819 25p
'253820 509

WIRE WRAP SOCKETS
H ,,,,, 30p 16 pin 54 40 pin 120pCPUs

40405 6709
6502 12009
6800 69
80805 £6

'

VOLTAGE REGULATORS
Fixed Plastic TO -220,A , -Loa

50 7805 94 7905 124
1273 7912 94 7912 124
15V 7815 800 7915 120p78, 7818 00p 7918 120p
240 7824 94 7924 120p
100mA TO.92

58 78105 389 79L05 80p
1273 78112 3Sp 79112 848,415V 78115 37, 79115 1-1-6

253823 70P
293866 90p 1,1 Pin 40p - 24 pin SOp 28 pin 100p

COMLEX SOUND
GENERATOR

SN76477N E2.50

TV CRT CONTROLLER
FOR VDU SYSTEM

'253903/4 1843
'2N390 5/620p
'254036 850
294058/912p

'254060 12p

DISPLAYS FND500 , 507 120p
301 5F 200p TIL311 8134
01704/707 1400 111312/3 110P
DL747 2250 T11331 /3 130P
FN07357 1200 111330 140pOTHERS

3245 450p
6820
6850 700p
8205 320p
8212 2259
8216 22Sp
8224 400p
8228 5759
8251 700p
8255 550p

OFF 96364 £14.50 294061/2 18p'254061 /2
220

VAT RATES. All items at 8% except marked
which are at 121.96

LEDS 0.125-
71132 1. II 75p
711209 Red 13p
111211 Gr 209
TIL212 Ye 250
71121 6 Red 1ao
0 2"
711220 Red 16p
711222 Gr 13P
TIL228 Red 229
MV5491 TS 120p
Clips 3p

--Please add 25p P&P & VAT at appropriate rates.
Callers Monday -Friday 9.30-5.30
Welcome Saturday 10.30-4 30

T ECHNOM AT I C LTD .
17 Burnley Road, London NW10
Tel: 01-452 1500 Telex: 922800
Only 2 mins. from Dollis Hill Tube

OTHER REOULA ORS
LM309K 1359 13/36258 120p
LA43171 204 71430 659
LM323K 624 78H05KC 874
00723 37p 78MGT2C 13594000 SERIES.

4000 15,
4001 ',711
4002 17p
4012 189

OPTO-ELEcl SONIC'S
2N 57 / 7 45p OCP 71 130p
O RPI 1 90p ORP60 90p
011961 909 11178 709
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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
packaged 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, computer specialists,
radio and electronic hobbyists will
find it ideal.

With its rugged construction
and battery operation, the PDM35 is
perfectly suited for hand work 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 PDM35
3'/2 digit resolution.
Sharp, bright, easily read LEI)
display, reading to ± 1.999.
Automatic polarity selection.
Resolution ofl mV and 0.1 nA
(0.00014A).
Direct reading of semiconductor
forward voltages at 5 different currents.
Resistance measured up to 20 M
1% of reading accuracy.

Operation from replaceable battery
or AC adaptor.
Industry standard 10 M t I 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 iiis 50 times
higher than a 20 kt i/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.

03! VAT!
Technical specification
DC Volts (4 ranges)
Range: 1 mV to 1000 V.
Accuracy of reading 1.0% ±1 count.
Note: 10 M i i input impedance.
AC Volts (40 Hz -5 kHz)
Range: 1 V to 500 V.
Accuracy of reading:1.0% ± 2 counts.
DC Current (6 ranges)
Range:1 nA to 200 mA.
Accuracy of reading: 1.00/0 ± 1 count.
Note: Max. resolution 0.1 nA.
Resistance (5 ranges)
Range: 1 t I to 20 Mil.
Accuracy of reading: l5% ± 1 count.
Also provides 5 junction,test ranges.
Dimensions: 6 in x 3 in x 11/2 in.
Weight: 61/2 oz.
Power supply: 9 V battery or
Sinclair AC adaptor.
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!

When you buy your PDM35
it comes complete with leads and test
prods, carrying wallet and comprehensive
operating instructions.

The PDM35 is a new concept in
multimeters - but over 20,000 have
already been sold! If you'd like to know
more about the PDM35, and how to
get one, complete the coupon and post
it to us. We'll send you detailed
information by return. Send the
coupon today!
Sinclair Radionics Ltd, London Road,
St Ives, Huntingdon, Cambs., PE17 4HJ,
England.

ro Sinclair Radionics Ltd, London Road, St Ives, Huntingdon, Cambs., PEI7 4HJ.
Please send me more information on the Sinclair PDM35 personal digital multimeter.

Name

Occupation

Address

min=lair-
ET 110 World leaders in fingertip electronic)
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NEWS

audiophile.  .
This month Ron Harris lends an ear (and an eye) to a new turntable aid that you can
see through immediately; what could be the ultimate in DIY pre -amps and takes note of

news about an amplifier in a class of its own.

FIRST - the brickbats. My prize for most inappropriate
act of the month goes to Discount Audio in Tottenham
Court Road for having the atheistic gall to use an SME
Series III as a display stand fora £5 transistor radio. May
your fuses continually blow. . . .

It was also amusing to note a Pioneer SA9500
offered for sale nearby, in the window of a large
establishment of some repute. Nothing wrong with that
you might say - except that is upside down. No doubt a
new-fangled output stage is in use here - the electrons
are propelled across the junction by gravity - only
someone somewhere put the chips in the wrong way
round.

Enough To Make You Blush!
For some time now Crimson Electrik have enjoyed a
good reputation based upon the excellence of their
power amp modules. And quite right too. The amps are
well designed and if assembled carefully offer very good
sound reproduction.

The appearance of a pre -amp from the same stable
thus aroused the editorial interest and a sample pro-
cured. The photo shows the board sat sitting alongside
its PSU, and as is evident the PCB is built to a very high
standard. The specs are faultless and well detailed, and
also too long to give here. Versions are available for both
moving coil and moving magnet cartridge types.

To say they come with instructions is probably
misleading. Application notes in the best sense of the
word are provided, and good detail on usage (and abuse)
are given to enable the customer to adapt the modules to
his own requirements.

All that's left to tell you is how they sounded - and
that I'm afraid I cannot do properly until next month,
simply because, as always, the modules arrived very late
in the month and there was simply no time to conduct
the tests demanded by a product of this pedigree. Initial
impressions, however, are very very favourable. Sorry
folks but I'm saying no more till next time. Same time,
same page - November!

Raise Your Glasses
One of the latest 'tuning' aids to appear on the hi-fi
market are various types of turntable mat, which claim to
improve the sound quality by offering more nearly ideal
conditions for information retrieval from the LP. One of
these that has risen to my eye from a small British firm,
GA Audio, is composed of glass.

The collection of items which make up one Crimson Electrik
pre -amp. The large board on the right is the actual stereo
pre -amp, the smaller one is the PSU stabiliser. To construct a
separately powered pre -amp you need all three, but normally the
pre -amp would be added to a Crimson power amp to produce an
integrated unit.

With the success of the Planar 3 vaguely in mind,
experiments with this refugee from a window frame
were to prove interesting. It didn't take much to interest
some other folks with inclination in this direction, and so
a variety of turntables were available at various times to
carry the mat.

Glass does have quite a few advantages for this sort of
work if you think about it. It is extremely rigid, of good
even mass distribution and of course easily kept clean.
The felt mats which appear around so many spindles
these days gather dust easier than booze attracts ETI
staff and are infernally difficult to clean (as are ETI staff!)

By changing turntable mats around the overall sound
from a system can be markedly altered - more so in my
experience than with these 'super -cables' much vaunted
of late as a cheap upgrade.

Turning Tables
The first machine we tried the 'Sound disc' glass mat on
was a Technics SL 120 -a unit not much in favour with
the musical mites of this world. However if the machine
is properly sited on a wall mounted shelf, then its only
real disadvantage is overcome that of being more
sensitive to outside vibration than is perhaps needed.
Used like this the SL 120 turns in a good all round
performance and one that is not improved by use of a felt
mat instead of the thick rubber platter provided.
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However, the Soundisc did offer an improvement.
The image was clearly improved and better defined. Best
without the thin felt circle supplied by GA Audio, who
would save themselves some money - and improve the
product - by losing that completely and improving the
instruction sheet instead. Spelling bass with an 'e' is just
not musical lads, you can do better than that.

On a variety of other turntables, including the
dreaded Linn, we found the Soundisc to offer variable
results. On the Linn it seemed to make things worse,
while it improved a Transciptor Reference out of all
recognition, to the extent that with the Soundisc
mounted atop its little black blobs, the Reference came
out sounding better than any other deck we, tried
(including you -know -what!)

A Painful Gain
Overall then the Soundisc is a good investment, unless
you own a Linn or a Rega 3 where no gams can be
expected. By supporting the LP properly the glass does
appear to bring more information forth from the grooves,
and to bring it forth more precisely. At its price of
£10.30 I feel it's worth a try if you're unhappy with your
present record playing system for reasons of clarity -
but make sure it isn't the cartridge at fault first eh?
Address. GA Audio, 82 Bromsgrove Road, Redditch,
Worcs. B97 4RN.

NEWS:Audiophile

H-bomb
From the States comes news of the first class H amplifier
(Did I hear groans of "Oh no" from that weary music
lover in the back row?) Like class G of Hitachi parentry H
operates on the PSU.

This time, however, what is described as 'vari-
proportional analogue logic circuitry' (??) is employed to
sense the line voltage needed by looking at the output
power required at that time. A second power supply is
also present, and is used to help beef up transients. If I

were Hitachi I'd be looking pretty closely at this little lot.
Soundcraftsmen are guilty of class H, and the model
number is MA 5002.

Is it now eyes down for I?

The Write Way To Do It
To all you nice people out there who have written in with
questions for the Audiophile service - thank you and I
hope I've answered you! Replies have been taking up to
four weeks because there were so many of you. I've
cleared the backlog now and replies should normally be
return of post unless I get kidnapped, shot by bandits
attacked by Felicity Kendal etc. (If the latter occurs allow
10 yrs for reply).

The service is still operating (just) so for newcomers: it
is intended to be an enquiry service for matters relating
to hi-fi. Please include full details of the system you're
running and be as specific as possible. Address your
envelopes to 'Audiophile,' ETI, 25-27 Oxford Street,
London W1R 1RF.

-

ELECTRONICS LTD.

ELECTRONIC COMPONENT CENTRE
58-60 GROVE ROAD, WINDSOR, BERKS
SL4 1 HS (TRADE AND EXPORT WELCOME)
HOTLINE FOR TELEPHONE CREDIT CARD ORDERS -
WINDSOR 54525

SEMICONDUCTOR DISTRIBUTORS
ETI READERS OFFER: OYER £10 DISCOUNT 5% OFF. [THIS MONTH)
QUANTITY DISCOUNT FOR 100 OF ONE TYPE 10% OFF 1 UP PRICE)

Cheque or cash orders over E5 Post Free. Other orders add 20p Post a. Pecking. Credit Card orders ES min. by post or phone. Poet & Packing 20p, UK odd 0%. to prices

nverlted%Add 12./2°A, Watoallotittorpricem.Free pries lint send S.A.E.

All derides to maskers simonificaeione. Pies. quote ET! aid ea price. may ehange. E.S.O.E. 1978. Callers welcome Tue. to Sot (Lunch 1.2).

7400N SERIES TTL
ALL FULL SPEC BRANDED

MICRO POWER SUP-
PORT

All full spec Grade 1 displays
01704 CC or 01707 CA 0.3"

(1.25°
F90500 CC/16I C 0.6"

EI.25*
MA1164 Type/1614 0.6"

E1.25. 
01747 CA or DL 750 CC

(1,69°
Clock IC AY51224 E3.
Display PCB 6 Digit 0.6" 61.
LEDS. Bright lull spec.
0.2" or 0.125" fled 10p.
TIL209 Red & Clip 12p*
0.2" Dim Red & Clio 12p.
Yellow or Green LEDs
0.2" or 0.125" Dia. 41120p.
12 volt Fluorescent Light

Jackson Tuner 370p1 El
Trimmer 0-8 or 5 to 400

25p
Coil Former & Slug 0.3" Dia

25p
Raley Mini 3 Pole 12 volt
Coil El*
RS Type Bleeper 9 to 12v

E1.50.
Dolo PCB Pen 2 nibs 70p.
TUB Ferric CHL ',kg. El*
Dimon Board Cleaner Pad

50p*
6x4" Nylon/Copper Board

60p*
Vero Stocked All 10°. oft
i.e 3',"x5"x0.1" Board

56p*

6"x4" Oil Board E2.25"
PP3 or PP9 Clips. Pair 15p*
Din Plugs. All 19p
Din Sockets. All 10p
Disco Strobe Tube E5*
DEVELOPMENT PAR-

CELS. All £5 each
SET I: 250x50 volt Ceramic

Capacitors 51i. 10 each.
From 22p1 to 0.lul E5

SET 2: Tantalums tut to

200u1 20v to 35 volt. Total
50 capacitors (5

SET 3: Electrolytic 25 volt
10 each (80) 1/2/5/10/
47/100/220/1000 E5

SET 4: Yi wall Resistors 5%
C.F. 10 each 10 ohm le 10
meg ohm. Total 500. Bulk
packed in I bag E5

SET 5: Zeners 400mw 5
each. 20 valves 3 volt to
33 volt 1Total 100) (5

SET 6: -100 Presets E5

SET 7: Heatsinko. 10 off.
Each T018. 105. TV4
(1099) and small TO 3

E5*
PASSIVE GEAR
Resistors Yr watt 5'. CF 2p
Presets Type PR Vert Illp
Type 45 Pots Log & Un 25p
CAPACITORS
Ceramic 50v 51. Hi Stab 22p1

to 0.lul & .22/47 5p
Tantalum Caps 12p
ELECTROLYTICS 25 volt

I/10/47/100a All 10p
150 volt 20p) 220 or 470u1

309
1000uf 25 volt 35p
KNOBS. 1" die & trim 15p
HEAT SINKS. 705 & 18

9p.
TV4 25p'. 103 small 25p'

DISCO TRIAC 104 400v TRANSISTORS

El* Look at our Pak T. Ten Plastic

00100 Diac 25p. Power El

C1060 44 400v SCR 55p. Or Pak 0 4 x 293055 £1*

TAG 1/400 lamp 55p.. I/ Matching 20p*. Ins KH 10p.
600 65p° 4C127 17p. BFY50 169.

Switches Mini SPST 55p*
Mini OPOT 69p.. Centre oft

89p.
Slide Switch 259*
Push 6n' 35p
FULL SPEC PAKS ALL £1
Pak A: 12 x Red LEDS El.
Pak B: 6 x 74IC 8 pin

El*
Pak C: 4x2 513055. TO _3

El.
Pak 0:12 x BC109 El*
Pak E: 13 x BCI82 El
Pak F: 13 x 2143704 El
Pak G: 7 s OFT Fl El"
Pak H: 7 x 293819 Het

El
New Pak I: 10 x Metal

Trim. Knob 1," die [syn.

thesiser etc.)
Pak J: 6 x U43053 El.
Pak K: 50x1114148 £1

Pak L: 50 x 33u1 10 volt
electrolytic El

Pak 1.1: 4 x Pairs Plastic
Power Damp 60 volt.
NPN/PNP 80131/2 Type

£1

Pak N: 50 x 0481/91 El
Pak P: 20 x Plastic 109

£1
Pak Q: 50 x 220uf 6.3v

Volt Electrolytic El
Pak R: 14 x BC107 El
Pak S: 14 x BC108 El
Pak T: Top seNing 0481 or 0491 5p
10 x 9P9 Plastic Power 60 04200 8 202 10p

colt 2 amp BON Type NMI 14.50v 5P*
El 1114004 7p*. 194007 15p.

ACI76
ACI87
40161

AF162
AF239

BC107

BC1013

BC109

BCID9C

BCI47
BC148

BC149
BC157

BC158

BC159

BC167

BC168

BC169

BC177

BC178
BC179

BCI82
BCI83
BC184

BC212

BC213

8C214
BCY7I
60131
80132
00695
130696

10p. 111151 16p.
20p. BFX29 289.
40p* BSX2O
40p. MJ2955 El
42p MJE340 449.

Bp. NJE2955 El*
Bp* 41.1E3055 80p.
9p* MPLI131 35p

15p* ORP12 55p'
12p. T1P4111 609.
12p TIP4211 65p.
12p TIP2955 60p.
15p TIP3055 50p.
15p 11543 35p
I5p 2112646 39p*
10p 292905 22p.
11p 21129251 10p
12p 263053 169.
igp* 293055 45p
16p. 2113614 El*
lepY 293702 9p

10p 22113704 9p
op 2113706 99

lop 2113819E 18p
12p 2113820

12p 293904
12p 2113906

20p* 2114347
37p. 2115457
37p* 2115777
69p. T1L31
69p* TIL63

38p
15p
15p
50p*
32p
44p.

E2.
El.

DIODES & BRIDGE
14 50v Bridge 22p.
194148 or 111914 4p.

7400
7401

7402
7403
7404
7405
7406
7407
7408
7409
7410
7411

7412
7413
7416
7417
7420
7423
7425
7426
7430
7432
7440
7441

7442
7445
7446
7447
7448
7450
7451

7453
7454
7460
7470
7472
7473

7474

911°

9P°
109*
10p*
17p.
9p*

21p*
28p.
12p*
12p.
10p.
22p.
22p.
20p*
213p.
211p.
10p*
26p.
26p.
26e.

200
*

.
14*
79p.
87p*
69p*
Up*
82p.
El*

15p.
159*
15p*
15p*
159.
29p.
26p.
2Sp.
29p*

7475 44p.
7476 35p*
7480 39p*
7481 El*
7482 El*
7483 El"
7485 El*
7486 35p*
7490 36p"
7491 75p*
7492 35p.
7493 35p*
7494 75p.
7495 75p.
7496 85p.
74100 MI5*
74107 29p*
74121 27p*
74123 59p.
74141 95p.
74143 E3.14"
74145 1159.
74147 £1.69.
74152 E2*
74154 (2*
74155 KW.
74156 110p*
74157 El*.
74164 El.
74174 El*
74176 El*
74190 (2.
74192 Er
74193 E.2.
74194 E2*
74196 E1.30.
74197 £1"
74198 E2.

CMOS TOP VALUE

4000
4001

4002
4006
4007
4008
4009
4010
4011

4012
4013
4015
4016
4017
4018
4020
4021

4022
4023
4024
4025

4027
4028
4029
4030
4032

159*
15p*
17p*

18p.
92p"
58p"
58p.
15p.
18p.
55p.
93p*
52p"
99p"
99p"
El.
El*

90p*
2011*
76p.
19p*
55p*
90p.
El*

58p"
El*

4034 E2.
4035 ELM*
4038 ELM'
4040 £1.05*
4041 86p.
4042 81p*
4043 96p'
4044 95p.
4046 £1.30"
4047 99p.
4049 52p*
4060 EI.15*
4063 EI.10*

4066 589"
4067 £4'
4069 22p*
4070 32p*
4071 21p"
4072 21p"
4073 2Ip*
4075 23p*
4076 0.29.
4077 40p"
4078 21p.
4081 22p*
4082 219"
4089 £1.50.
4093 85p*
4507 55p*
4508 E3"
4510 £1.35"
4511 £1.68"
4512 98p*
4514 £2.65.
4516 E1.28*
4518 £1.05"
4520 £1.10.
4521 E2.613*
4522 E2*
4528 99p"
4534 (7.88*
4536 £3.60-
4541 E1.50*
4543 E1.75*
4553 E4.49.
4556 78p*
4558 E1.17"
4566 E1.59.
4569 E3.59.
4583 £1.10.
4585 E2.05"

OIL SOCKETS 8 pin 12p* 28 Pin El
Low 24 Pin 50p 40 Pin £1.50
Profile 14 or 16 Pin 15p

TOP TWOSOME!
555 8 Pin Timer 27p*
741C Full spec OIL 8.

Branded Op Amp 19p*

NEW LINEARS Data 10p
11.110 Hall effect 69p"
71071 Lo noise 741 75p'
TL081 FET 8p. 741 69p"
11083 FET 747 E1.49'
11.080 FET 748/308 £1.15"

IC SUPERMARKET
301 Op AMP 30p*
555 Timer INE5551 27p.
556 Dual 555 70p"
710 Comparator 40p"
723 Regulator 45p"
74IC 8 Pin Oil OPA 19p"
74IC 7099 or OIL 14 39p*
7413C Op Amp 33p"
3900 Quad 0p Amp 55p*
7805 1 Amp 5 volt 95p"
7805 T031309K) E 1 *

7808 or 7812 E1.25"
7815 15 volt plastic 69p'
7900 Negative Series

(2.50"
8038 Sig Generator ,E3.55*
76013 & 76023 E1.35
CA3130 & CA3140 94p*
LM380 I watt Amp 85p
LM381 Dual Preamp EI.55
LM387 Dual Preamp El
LM3900 Quad OPA 55p'
MCI310 Decoder El
MC1460. 1461 & 1469 Er
MCMOS 14433. 4/0 ES"
NE536 FET OPA £4"
NE555 Timer 27p'
NE556 Dual 555 70p*
TBA810 7w AF El
211414 Radio 65p
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Daum
SEE THE

DORA CHIME KITS IN THE
NEW DORAM HOBBIES
CATALOGUE.

Dora thense

Doram Electronics Ltd
PO Box TR8, Leeds LS12 2UF

Please send my FREE Hobbies Catalogue. (AVAILABLE LATE SEPT)

I enclose 25p contribution to p. & p.

Name

Address

ram Doram Electronics Ltd

PO Box TR8, Leeds LS12 2UF

Overseas customers (except for N. Ireland) -60p
including despatch by Air (or all -up post).

ET IL./

0.5
1.0

2.0
3.0
4.0
5.0
60
8 00
10.0

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

Miniature & Sub Miniature
Milli- 'Ref. Price

Vo
00

jta amps' ": PIP
3-073 2 23No.8 1.95 ob
0-6,0-6 lA lA 212 '2.60 55
9-0-9 100 13 1.85 40
0 9,0.9 330 330 235 ;1.95 40
0-8-9.0-8-9 500 500 207 2.35 55
0-8-9 0-8-9 IA IA 208 3.50 55
0-15.0-15 200 200 236 1.95 40
0-20.0-20 300 300 214 2.35 70
20-12-0-12-20 700(DC) 221 3.10 70
0-15-20.0-15-20 1A 1A 206 4.20 85
0-15-27.0-15-27 500 500 203 3.65 .70
0-15-27,0-15-27 1A 1A 204 .4.75 85

12 AND/OR 24 VOLT
:Pri 220-240 Volts

Amps -P-KeTt

12V 24V Ref._ E

'0.6 , o 25 -1.95
1.0 '05
2 1

4 2
6 3
8 4
10 5
12 6
16 8
20 10
30 . 15
60 30

P&P
55

213 2.30 70-
71 2.90 70
18 3.75 .70'
70 5.35 .85

108 6.25 1 00
72 6.95 1.00

116 7.85 1.00
17 9.25 1.10

115 12.75 1.30
187 16.60 1.30
226 22.80 1.60

30 VOLT ,Pn 220.240V)
Sec 0-12.1 5-20.24.30V

Pries
Amps Ref No. £

112 2.45
79 3.05

3 4.80
20 5.80
21 6.85

 P&P
70
70
85

1 00
1 00

51 7.75 1.00
117 9.50 1.00
88 11.35 1 30
89 12.00 1 30
CATALOGUE 30p

50 VOLT (Pr, 220-240V)
I Sec .2.19-25-33-40-50y

imPs Ref. No.! E' 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 1-1.9 20.50 2.00

IPri. 226.240V)
Sec: 0-24-30-40-48-60V

- Pries
Amps Re. No, £ 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 11.80 1.30
6.0 120 14.75,_1.40
AUTO TRANSFORMERS
Input/ Output Tapped 0-115-210-440V

(1Netis)2 Ref. No.; £ 'P&P,
20 115 2.25 .70 -

-75 64 3.50 .70
150 4 5.3'._._85
Input/Output Tapped
0-115-210-220-240V

300 66 7.15 1.00
500 67 10.75 1.30

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

VA Price
enfintolaa. rio. £

60 149 5.75 .85
100 150
200 151
250 152
350 153

1000 156

6.40 1.00
10.00 1.10
1 1 .95 1.30
14.45 1.40
35.00 3.00

Please add VAT at 8%
Barclaycard and Access facilities

available
Trade and Education Welcome

54a MOrlinier Street ;

BAYDIS Herne Bay, Kent
Herne Bay 64586 1

56 -STATION ASCII KEYBOARD
NOW IN STOCK ASCII KEYBOARD MODEL KB756

Full 128 character set with ROM
encoder (Upper and lower case +
control shift).
Fully TTL - compatible -power
requirements + 5v -12v.
Supplied with full technical data,
code chart, pin connections, circuit
diagram and application notes.

FANTASTIC
VALUE AT f60

+ £1.50 p&p + 8% VAT (mail order total £66.42)

SELF -SCAN
ALPHANUMERIC
PANEL DISPLAY
16/18 position display
with 64 character reper-
toire, 5 x 7 dot matrix. In-
put 6 -bit BCD -code,
power requirements
+6v, 12v. Character size

0.40" a 0.28". Overall
dimensions 8%" x2'4"
x l'h". Supplied with

full technical data. Price
E55.00 + 75p P&P +8%
VAT (Mail order total
E60.21).

BALL MIRATEL
VIDEO MONITOR

9" diagonal P4 phosphor
tube. Bandwidth 12 MHz
I-3dB). Input voltage
220V 50/60 Hz 24W. Out-
put voltage +15V DC
(short circuit protected)
+ 12kV DC: 12.6V rms.

Supplied complete with
high & low voltage power
supplies, amplifier, and
attractive moulded
plastic housing including
space for keyboard. Price
135.00+ carriage + VAT,

SPECIAL PURCHASE- MITE
23PAlphanumeric

BRAND NEW SURPLUS
ONLY f75

+E3.50 P ErP + 8°/0 VAT
IMail'order total £84.78)

printer mechanisms
olenoid-operated page printer using

standard reversible typewriter ribbon.,
Prints standard 64 -ASCII character se
on 8 1/2" paper (80 characters per line,
lines to the inch). Maximum speed 11
cps. Power requirements 115VDC.
Compact, light -weight unit 9%lbs,
12" x 9" x 2 V." Supplied complete wi h
full technical manual.

We also specialise in: DEC minis- PDP8 and PDP11 processors, add-on memory,
peripherals and spares. Hard copy terminals- ASR 33 and KSR 33 Teletypes. Data

Dynamics 390, Texas Silent 700. Send for complete lists.

!ELECTRONIC BROKERS LTD.
=111 - 49-53 Pancras Road, London NW1 2QB.

Tel: 01-837 7781. Telex: 298694.

HAZELTINE VISUAL DISPLAY UNIT
* Teletype Compatible
* 12" Diagonal Screen
* TTY Format Keyboard
* 12 lines of 80 characters
*.64 ASCII Character Set
* 5 x 7 Dot Matrix
* Switch -selectable

Transmission Speeds up
to 9600 baud

* Switch -selectable Parity
* Standard CCITT V.24 Interface

MODEL H-1000 PRICE £35 s
+carriaVAge
and TAlso available: -

Model H-1200: Specification as for H-1000 except 24 lines of 80
characters displayed. Price E425.00 + carriage + VAT.
Model H-2000: Buffered/Editing model with direct cursor
addressing, dual intensity video, and detachable keyboard with
separate numeric and edit clusters. 27 lines of 74 charadters.
Price £495.00 + carriage + VAT.

A copy of trading conditions supplied on request.
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AUDIO AND

TEST EQUIPMENT
CENTRE

MICROCOMPUTERS
LEVEL I AND II
TRU° IN STOCK

ALL PRICES
INCLUDE VAT

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

DM235
TE2OD

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

SCOPES - IN STOCK
3" 5MHz single beam
4810. 5MHz single beam (4 )

MS15. 15MH: Batt mains, potable
MS2I6. Dual trace version of above
496 Scope x 6MHz single beam
4D10A. Scopes 10MH: Dual beam
4026. Scopes 25MHz Dual Beam
PROBES x 1 x 10 12.95.5 10 9.95 x 1 7.95 For 456, 40106

LED AND LCD DIGITAL
MULTIMETERS

92.50
107.00
260.00
290.00
149.00
229.00
338.00

4025

DM235 Sinclair ponable 31/2 digit LED 52.90
PDM35 Sinclair Pocket 31/2 digit LED 29.95

,10Kx Probes 15.95. Mains adaptors 3.76. DM235 carrycase 8.95)
LM3A 3 Digit Miniature with large LED displays 79.50
LM3.5A 31/2 Digit Recharge Batts and charger 17 ranges 92.50
LM40A 4 Digit 136.00
LM300 3 -digit Miniature battery operated 17 ranges 79.50
1M350 3v:-digit with LCD displays lu A iroV resolution 93.50

EXCLUSIVE
NOW 5mHa mains

portable scope
now in stock

E92.50

LM3.5A

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

except T1/171.2, T12 / IM3A (TM3 AC volts only) some with AC current etc
TM11 incredible 120 Range Electronic Multi -meter 130.00

AC Micro voltmeter 3MH: >4 Megohro '117.50
TM6B Broadbandvoltmeter 300KHz-400MHz 178.00
360TR 100k z volt 23 Range (plus transistor checker) Large scale 35.50
PROE 20k /volt 26 Range Large scale 32.00
7081 50k volt 36 Range Multi -meter 23.50
TmK500 30k /volt 22 Range Multi -meter (plus Continuity Buzzer) 21.00
6809 20k /volt 52 Range Pocket Multi -meter 34.50
7200 20k / volt 22 Range Double Multi -reeler 17.95
MioeeSO 20k /volt 26 Range Pocket Mule -meter 17.90
111-2 20k/ volt 16 Range Popular Multi -meter 11.95
LT22 20k /volt 19 Range Pocket Multi -meter with carry case 14.50
T12 5k z volt 13 Range Pocket Multi -meter 8.95
LT101 1 k /volt 12 Range Pocket Multi -teeter 7.50

EM2000 FET IC VOM 20 Ranges 10 Meg Input
K200 FET VOM 38 Ranges
07101, 20K / Volt 23 Ranges /Transistor Checker /Continuity Checker

AVO Rs and a large range of replacement tests leads in stock

55.00
77.00
17 95

GENERAL EQUIPMENT
SWRSO SWR / Power Meter 19.50
LP30 30MHz Low Pass Filter 4.95
CX3A 150watt 3 -way AE Switch 7.50
DC25kV 100 Meg HV Probe 11.95
9 Value CAP Subs Box 2.95
DARIO 36 Valor Rests Box 3.90
FX2000 Xtel Marker 11_95
LC I Univ Logic Checker 26.00
CT1 Continuity Checker 21.00
MOD63 Signal Infector 7.50
TT169 In Circuit TR Checker 49.95
LB1 Transistor r Diode Checker 21.50
3101 Clamp Meter 0 /1 K ohm 0/150300
600 AC Volts 0 /300 Amp 32.95
C3042 SWR & FS Meter 9.95
M5319 2,1100 Watt Audio Watt Meter 17.50
'500V Megohrneter 500 Megohms 48.00
1000V Megohrneter 1000 Megohms 55.00
'2 Vz Amp Variable Transformer 19.95
'S Amp Variable Transformer 33.00
'10 Amp Variable Transformer 46.00
Docado Rags. Boom
1 -1 1 110 ohm in steps of 1 ohm 29.70
10-111 110 ohm in steps of 10 ohms 29.70
1.1,111 110 ohm in steps of 1 ohm 38.00

GENERATORS
70152 Series RC Oscillators
Sine/Squire output 3H:-300KH:

101520 69.95
TG152 Dm (with meter) 89.95

70200 Swim RC Oscillators
Sine ) Square output 1Hz-1MHz

TG2000 93.85
T0200 Dm (with meter) 112.50
TG200 Maw (Meter & Fine control) 117.50
TG 66A Digital Sine Wave Decade control

0 2Hz 1 22MHz 249.50
TE22D (audio) 4 bands Sine 20-200K Ha

Square 20 150KHz 65.00
TE2OD (RE) 6 bands 120KHz-500KH/ 57.00

LOGIC PROBES AND MONITORS
LT2000 Economy Probe
LM1 Monitor
LP1 Probe 10MHz
LP2 1 5MHz

11.95
31.00
3348
1944

MICROPHONES, SPEAKERS
AND COMPONENTS

LARGE RANGE IN STOCK

TM11 TMK500
CALL IN AND SEE FOR YOURSELF

PIEZO HORN
TWEETERS

Up to 100 watts each No x ova,
regd. Only 4.95 each (P P 20p)

FM7 7 Owl 50MN Re It Batt
free counter 140.90
SC5 5121810 Poznan, I r above

72.50
91181013 100 MHz 8 0911 ball
operated counter 83.75

AUDIO ELECTRONICS
301 EDGWARE RD., LONDON W2 1BN

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

TM3

TREE
CATALOGUE

SEND STAMPED
),

ADDRESSED ENVELOPE

FOR YOUR COPY NOW

electronics
tomorrow......
by John Miller -Kirkpatrick

SOME months ago I mentioned a form of multi -voltage
logic which was being developed by an American
company. Recently I was discussing microprocessors
with somebody, and they "invented" multi -voltage logic
on the spot, after I told them that it had been done before
they went on to discuss the ideas they had and with a
few ideas of my own we came up with a logic system for
the 1990s.

One problem with multi -voltage logic is that it is alien
to the TRUE or FALSE logic used with binary or boolean
logic. It seems that a logic system expressed in ten
different voltage levels would be represented by 10
levels of possibility ranging from FALSE at zero volts to
TRUE at 10 voltage units passing through REASON-
ABLY TRUE at say 7 voltage units and SNOWFLAKE -
IN -HELL at perhaps 1 voltage unit. Problems arise when
you try to carry out logical operations such as AN Ding 7
units with 1 unit - is the result (7 + 1)/ 2, 7 / 1, 1 / 7 or
what "?" arithmetic is simple, it is even in decimal, for
example 7 ADD 1 is undoubtedly 8 and 1 minus
(Complement and ADD) 7 is 3 isn't it?

If you want to play with multi -value logic try using
some CMOS devices run off about a 10v supply, CMOS
switches from Ov to the supply voltage (near enough)
and thus a CMOS output on this supply will switch from
Ov to 10v. If the outputs in question are outputs from a
74C42 1 of 10 decoder then the outputs can be
connected to a series of 9 resistors (all say 1 K) arranged
as a potential divider so that a common point will have a
voltage of between Ov and 9v in 1v increments when the
74C42 inputs are driven from a BCD input. You now
have a boolean to decan (?) logic converter, there are
several methods of going the other way. One of the
simplest methods is probably to use a set of transistors
which will switch on at 10 different voltages (0-9) and
then encode this with binary logic gates to give a 1 of ten
and this BCD result.

Of course, you could simply use a variable power
supply or two coupled to voltmeters, but somehow this
seems to be cheating. Anyway, when you have your
generator and readout device you can start to work out
some of the rules involved in ten level logic - your ideas
are probably just as valid as anyone else's. Perhaps you
would like to send in any circuits or ideas to us at ETI so
that we can publish them and start a whole new revolu-
tion in electronics.

ALSO AT 248 TOTTENHAM COURT ROAD W 1
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NEWS

Battery Logic
The logic generators described above could be run from
a 9V battery and as they are simply CMOS, resistors and
meters the current consumption would be very low. If
you simply use some 9V batteries, switched poten-
tiometers and meters as in the second example above
you would not require any binary logic gates at all.
Consider what is happening in this case (taking into
account that I just passed "0" level physics and failed
chemstry). The voltage in the battery is generated
because of one of several types of chemical reaction,
some alterations to this voltage may then be caused by
logical or arithmetic operations and the result its used to
activate a mechanical lever on an analogue voltmeter.

Would it be possible to use chemical reactions as
logic elements and thus cut out some or all of the
electrical interface. My knowledge of chemistry be-
comes obvious when I try to recollect the number of
ways a chemical can be classified, one way is acid and
alkali which I seem to remember are opposites. Surely a
mixture of a percentage acidity could be mixed with
another of a different acidity under certain conditions to
create some form of logical combination which would be
accurately repeatable? In which case the resultant could
be used in another reaction to give a voltage output
and /or a mechanical reaction?

If you consider the reactions of two complex
chemicals such as hydrocarbons, nucleic acids, DNA
and other things that I know little about, then the
complexity of the logic operations which could be
handled seems very varied. Having mentioned DNA
perhaps I should point out that I see such chemical
reactions taking place and being measured on a very
small scale, nearly molecular rather than with 100m1
beakers.

The microprocessor of the future may require feeding
with sugar rather than any form of electricity, tempera-
ture and humidity may become more important factors
than they are at present and it could get very upset if you
spill hot tea on it. The output devices would of course be
such things as a chemical print head working on pre -
sensitised paper or tape (or screen), the input devices
would measure chemical reactions on treated plates
which would react to external chemicals such as the
human skin. Increasing the memory capacity could be as
simple as buying 1lb (500g) of fillet steak or even
digging up a few carrots from the garden.

Although this may seem like mid -summer madness it
could be a feasible alternative at some future date, after
all, if you can operate on things like sugar, fillet steak
and carrots (not necessarily together) then why not a
microprocessor. Now there is a project for the NEB to
invest £50million in!

Data Catalogues
When I first became interested in electronics as a hobby
one of my main reference books was Henry's catalogue
which was full of useful and seemingly useless items.
The main attraction of the catalogue was the fact that
there were many small but understandable circuit
diagrams showing various applications of some of the
more complex components. I based my very first digital
clock circuit on the circuit by Dave Hunt in one of their
catalogues and learnt a lot about digital electronics from
what was effectively a sales catalogue.
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Recently several manufacturers have donated their
latest data books/catalogues to the JMK library (writing
Electronics Tomorrow has hidden advantages). These
data books are available (at a price) to anyone who
cares to contact the manufacturers or their agents and
together form a very comprehensive library of LSI
components in and around micros, TV games, calcula-
tors and telecommunications. I can recommend all of the
following books which are the ones I use now and are the
latest in a series which I have used for several years now.
I realise that several manufacturers other than those
mentioned have similar books but these seem to cover a
wide range and anyway I get these for free!

GIM produce a very comprehensive range of MPU,
memory, clock, calculator, TV series, communications
and industrial chips. The 1978 catalogue contains data
on all of the TV games and interface circuits from the
simple bat and ball to the complete home entertainment
system. To take an example try looking up the data on
the AY -3-1013 UART, the data, descriptions and appli-
cations for this IC goes on for about 15 pages and just
when you think you have finished and just about
exhausted UARTs you turn the page to find that GI also
make a 1014, 1015, 1016, etc, with multitudinous
options and alternatives on the basic design. The GI
1978 Data Catalogue costs £3.00 from General Instru-
ment Microelectronics Ltd, 1-4 Warwick Street, London
W1R 5WB. Tel. 01-439 1891.

Arming Intel
After a lost of arm twisting Intel were finally persu-
aded to part with their 1977 Data Catalogue which has a
price of 2.50 dollars printed on it. This includes data on
RAMs (including 2114). PROMs (including 2716), CCD
memory, four MPU chips and associated components,
Microcomputer systems and development systems. This
book is a must for MPU addicts as Intel uses the
"Microbus" approach on MPU add-on ICs which makes
them usable on most MPU chips not just those made by
Intel. After speaking to a young lady at Intel I am now
informed that the 1978 catalogue is now available at
£4.00 and that they can handle a few hundred orders
easily but if everybody wants one . . . Intel'are rnrel
Corporation UK Ltd, Broadfield House, 4 tietwue..
Towns Road, Cowley, Oxford OX4 3NB. Tel (0865)
771431.

Naturally National
National Semiconductors would probably claim that
their 1977 data books are so far ahead that their
contents will remain current during 1978. Natsemi have
a range of data books to cover their vast range of
products including specialist books for linear, trans-
ducers and data acquisition. My library includes the
1976 Linear and 1976 TTL books and the 1977 issues
of MOS/ LSI (clocks, counters, watches, calcs, CB,
COPS, displays, etc); Memory (you name it) and CMOS.
The Natsemi CMOS book includes a 4000 series, the
74C TTL compatible series, some applications of these
and also data and applications on many unique devices
in the CMOS/ LSI category. These latter include
telephone diallers, TV clock/ channel units, DVMs, A/ D
converters, display and keyboard controllers and 7 seg
to BCD converters amongst many other clever and
low-cost circuits which have the additional advantages.
of CMOS. ETI
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NEW PRODUCTS
NEW PRODUCTS
POWER AMP KIT

The kit includes all metalwork heatsinks and hardware to house any two of our power amp modules plus 3
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

ADVANCED PRE -AMP CPR1
This stereo module accomplishes pre.arnplificatton of disc and other inputs to an impeccable standard

-1

disc input has no common mode distortion effects thd of 001* 40d8 overload 70dB s n and 6V ..

slew rate Other inputs have 70my sensitivtty thd of 001% 90d8 s n I 2dB octave subsonic 1.1'.
4V v S slew rate and active balance control Output is delayed from 10 seconds No controls are fowl

MOVING COIL PRE -AMP MC1
This stereo module uses multiple input transistors to achieve 6518 s n Sensittytty is switched 70
1600V for 3 5mV output

POWER SUPPLY
1- he regulator module. REV, tr. .,,lcs t 5-0,15v to power the CPR l and MCI It can beused with any 01.
power amp supplies or our small transformer TR 6 The power amp kit accommodate th.

POWER AMPLIFIER MODULES

CE 608 60W'8 Moos 35-0.35r £16.30
Cl 1004 100W'4 ohms 35-0.35r [19.22
CE 1008 10019,8 ohms 46.0-45v £23.22
CE 1704 170W .4 ohms 45.0.45v £29.12
CE 1708 170W/8 ohms 50-0.60v 031.90

TOROIOAL POWER SUPPLIES

CPSI lot 2sa 608 or leCE 1004 . 114.47
CPS2 to 210E 1004 or 2 410E 608 116.82
CPS3 for 2RCE 1008 or IsCE 1704 11716
CPS41or leCE 1008 £15.31
CPS5 for IsCE 1708 122.68
CPS6 for 2aCE 1704 or 2sCE 1708 E23 98
IlEATSRIKS

Ughl duty. 50mm. 2 C 'W 11.30
Methom pewee 10Tham. 1.4 C. W 02.20
Disco7provp. 150rem. i 1 C W £2.85
Fee 80rnm. slate 120 or 240r £18.50
Fin mounted on has drilled 100ortm 129.16
Hammes. 2o 4 C 'W. 66 C mat
oath two 171104 modules
fliERMAL CUT.0117 70 C 11 90

POWER AMP KIT 032.4(.1

PRE AMPS

These are evadable is Iwo version - env Imes standard
compostenls. and Me ether KM SI uses MO reaslors where
necessary end Willem "pullers
CPRI 129.49: CMS 039.91 MCI 118.50: MOS 029.49
POWER SUPPLY:

REG! 06.75.1116 11 75
BRIDGE DRIVER. BM

Obtain up le 340W aunts Sal 1W awes and MI module B01
55.40

CRIMSON ELEKTRIK
STAMFORD HOUSE

IA STAMFORD STREET
LEICESTER LEI 6NL
TAT (05331537722

All prices shown are UK only and include VAT and post COD 90p extra. E100 limit. Export is no
please write for specific quote Send Mtge SAE or 3 International Reply Coupons for detailed tnformaticr,

110 WAVEFORM GENERATOR PROJECTS
FOR THE HOME CONSTRUCTOR
R. M. Marston
Many electronic devices, from simple alarm generators to
complex test equipment, are based on waveform generators.
This addition to the popular series for projects builders
shows 110 waveform -generator circuits with a variety of
applications of interest to the electronics amateur, student
and engineer. All the circuits have been designed, built and
fully evaluated by the author. The book includes design
charts for readers wishing to design or modify waveform
generators to their own specifications.
1978 144 pages 216 x 138 mm Illustrated 0 408 00353 7
Paperback £2.95 US $6.00

By the same author
110 INTEGRATED CIRCUIT PROJECTS FOR THE
HOME CONSTRUCTOR - Second Edition
R. M. Marston
1978 128 pages 216 x 138 mm Illustrated 0 408 00309 X
Paperback £2.95 US $6.00

110 SEMICONDUCTOR PROJECTS FOR THE
HOME CONSTRUCTOR - Second Edition
R. M. Marston
1978 128 pages 216 x 138 mm Illustrated 0 408 00322 7
Paperback £2.85 US $5.75

NEWNES TECHNICAL BOOKS

Borough Green, Sevenoaks, Kent TN15 8PH II 111I
0 0 4

iv
Telephone: (0732) 884567

MAINS TRANSFORMERS 240 volt Prim Type 1. 50 volt 10 amp @ £4 55 (P&P
95p). Type 2. 24 volt tapped at 14 volt 1 amp @ £1.30 (P&P 30p). Type 3. 22-0--22
volt 500mA @ £1 60 (P&P 25p)
JACKSON TYPE 5pf VARIABLE CAPACITORS @ 75p.
S.C.R.a 10 Amp Type 100 Ply @ 25p 400 Ply @ 50p, 800 PIV @ 60p.
50 ASSORTED 2 WATT ZENERS Untested for 57p
SUB -MIN TANTALUM CAPACITORS 4.7p f 10v.w. @ 5p, 6 for 25p.
ERIE SUB -MINIATURE RED CAP. 01p f 100v. w. @ 5p each.
20 PHOTO TRANSISTORS, DARLINGTONS Untested @ £1.
50 VARI-CAP DIODES like BA 102 Untested for 57p.
400mW ZENERS Unmarked Good. 3 6v. 6 8v. 10v, lly. 12v, 13v, 16v. 24v, v
30v. 33v, 36 volt All at 10 for 40p
MOS LEVEL SENSOR TAA 320A with data @ 35p.
X BAND GUNN DIODES with data @ Cl 65.
ELECTROLYTICS 2200p f 100v w. @ 60p, 3300p f 64v w. @ 50p.
CLOCK P.C. BOARDS with Buzzar. Mercury Switch, Transistors, only I.0 and Display
missing Brand new @CI
LM 380 AUDIO I.C. with circuits for 80p
2 GHz STRIPLINE NPN TRANSISTORS at El each.
6 WATT WIRE WOUND POTENTIOMETERS 1 2K at 22p.
10 MULTI -TURN PRE-SET TRIMPOTS Assorted @ 57p.
30 10XAJ CRYSTALS Assorted 5100 10 7900 KHz @ Cl 10.
WIRE ENDED CRYSTALS 28 KHz @ 50p, 28 5KHa @ 50p.
ITT CAPACITORS PMT -2P. 1p F 100v.w. at 20p doz
100K DUAL LIN WIRE WOUND POTENTIOMETERS @ 50p.
1000p f 40v.w. ELECTROLYTICS 3 for 35n
STUD DIODES 100 PIV 10 Amp @ 15p. 100 PIV 20 amp @ 25p.
SILICON SOLAR CELLS 0.5 volt 5mA @ 35p each.
TEXAS S.C.R.S TIC 47 200 PIV 300 mA @ 18p each.
ELECTRET MIKE INSERT with FET Pre -Amp @ Cl 50.
100 ASSORTED DISC CERAMICS for 57p
NPN 5 WATT DARLINGTON TRANSISTORS ® 20p. 3 for 50p.
50. BC 107-8-9 TRANSISTORS Assorted Untested for 57p.
VERNITRON FM4 10.7 MHz CERAMIC FILTERS @ 50p.
Mc MURDO 8 PIN PLUGS ® 20p, Sockets @ 20p, Covers @ 1 5p.
SILICON BRIDGES 200 Ply @ 25p. 400 PIV 1 amp @ 30p.
ALUMINIUM DIECAST BOXES 4 -x2 -x1- @ 55p. 4.7/16-x2.7/ 16"xl Vn ® 65p,
43/4-x2 9 r16-xl 9 /16- @ 85p, 6-x3-. 3/16-x2- @ El 15.
.01u5125v.w. 1% CAPACITORS @ 10p each.
MINIATURE SUFFLEX CAPACITORS 12. 15. 20, 25, 30, 50. 56, 100. 120, 300,
500 1000pf All 1 25v w at 20p doz
MULLARD ELECTROLYTICS 2240p f 40v w @ 40p, 45000 f 25v. w., @ 40p. BON f

w (a) 15p 64000f 16v w @ 25p.. 80000 f 10v.w. @ 25p.
BAW 62 HIGH SPEED DIODES at 12 for 35p.
50 AC 128 TRANSISTORS Branded but untested for 57p
30 10XAJ Type CRYSTALS Assorted 5100 to 7900 KHz @ £1.10
100 MULLARD C280 CAPACITORS Assorted for 57p
PHONO SOCKETS Single @ 5p, Double @ 10p, Triple @ 1 5p, 4 way @ 20p.

Please add 20p for post and packing. unless otherwise stated, on U.K. orders under E2
Overseas orders at cost

J. BIRKETT
Radio Component Suppliers, 13 The Strait, Lincoln.

ACE MAILTRONIX LTO

Ng !Dow sirtc
Wakefield Weorkstere 04115.01

*Our 2nd edition illustrated catalogue Is now available.The much increased range shows many welcomereductions.
INTROMMW

TOPS TM PACK!
COMPONENTS - Now over 1,000 types in stock.
KITS - See the new range of low-cost 'ELEK ITS'.
MODULES - New ready -built functions.
SERVICE - 1st Class same day despatch.
QUALITY - All guaranteed products.
PRICES - Many reductions!
MAGAZINE PROJECTS -Trouble-free!

LOOK

FABULOUS

'BRITS

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
*VVATER LEVEL ALARM *SIRENEasy build introduc-

tion to electronics. *BLINKER .TIME SWITCH
Many hours of 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

/:/)
PRICES
Inc.VAT

I enclose 30p a, please send catalogue.

 Refundable with future orders over £5.00.
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15-240 Watts!
HY5
Preamplifier

HY30
15 Watts into 80

HY50
25 Watts into 80

HY1 20
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 functioni
(may Cartridge. tuner. etc.), are catered for internally. the desired function is achieved either by a
multi -way switch or direct connection to the appropriate pins. The internal volume and tone circuits,

,

merely require connecting;to external potentiometers (not included) The HY5 is compatible with all
I L P power amplifiers and power supplies To ease construction and mounting a P C connector is
supplied with each pre -amplifier
FEATURES: Complete pre -amplifier in single pack -- Multi -function equalization Low noise -- Low
distortion -- High overload two simply combined for stereo.
APPLICATIONS: Hi-Fi Mixers Disco Guitar and Organ -- Publid address.

 SPECIFICATIONS:
INPUTS Magnetic Pick-up,3mV Ceramic Pick-up 30mV: Tuner 100mV: Microphone 10mV:
Auxiliary 3-100mV input impedance 47k:) at 1 kHz
OUTPUTS Tape 100mV; Main output 500mV R M S
(ACTIVE TONE CONTROLS Treble + 12d8 at 10kHz: Bass + at 100Hz
DISTORTION 0 1% at lkHz Signal /Noise Ratio 68dB
OVERLOAD 38d13 on Magnetic Pick-up: 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 snort circuit
and thermal protection The kit consists of I C., heatsink, P C board. 4 resistors. 6 capacitors,
mounting kit. together with easy to follow construction and operating instructions. This amplifier is
ideally suited to the beginner in audio who wishes to use the most up-to-date technology available
FEATURES: Complete kit -- Low Distortion -- Short, Open and Thermal Protection -- Easy to Build
APPLICATIONS: Updating audio equipment -- Guitar practice amplifier Test amplifier -- Audio
oscillator
SPECIFICATIONS:
OUTPUT POWER 15W R M.S. into 80 DISTORTION 0 1% at 15W
INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10F1,16kHz -- 3dB
SUPPLY VOLTAGE - 18V

Price £6.27 + 78p VAT. P&P free.

The HY50 leads I 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 8:) LOAD IMPEDANCE 4-16i) DISTORTION 004% at 25W at
lkHz
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz -- 3dB
SUPPIY VOLTAGE 25V SIZE 105 50 25mm
Price £8.18 + £1.02 VAT. P&P free.
The HY120 is the baby of I L P 's new high power range designed to meet the most exacting
requirements including load line and thermal protection, this amplifier sets a new standard in modular
design
FEATURES: Very low distortion -- Integral Heatsink -- Load line protection -- Thermal protection -
Five connections -- No external components.
APPLICATIONS: -- High quality disco Public address - Monitor amplifier -- Guitar and
organ
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 60W RMS into 8.3 LOAD IMPEDANCE 4-160 DISTORTION 0 04% at 60W at.
1 kHz
SIGNAL/NOISE RATIO 90d8 FREQUENCY RESPONSE 10Hz-45kHz -3dB nSUPPLY VOLTAGE'
-±35V
Size 114 x 50 x 85mm
Price £19.01 + E1.52 VAT. P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions. such as disco or group while still retaining 'true Hi-Fi perforniance
fEATURES: Thermal shutdown very low distortion -- Load-gine protection -- Integral Her -sink --

No ; external components
APPLICATIONS: -- Disco Monitor Power Slave -- Industrial Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 120W RMS into 8i) LOAD IMPEDANCE 4-160 DISTORTION 0.05% at 100W at
lkHz
SIGNAL/ NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz 3dB SUPPLY VOLTAGE
- 45V

SIZE 114 x 100 x 85mm.
Price £27.99 + £2.24 VAT. P&P free.
:The HY400 is I L.P.'s "Big Daddy" 6f the range prOducing 240W into 40! It has been designed for'
high nnwer disco or public address applications If the amPlifiei.is to be used at continuous high power'
levels a cooling fan is recommended The amplifier includes all the qualities of the rest of the family to
lead the market as a true hi_ghpower hi -fidelity -power module

FEATURES: Thermal shutdown - Veiy low distortion - Load line protection - No external
components.
APPLICATIONS: Public address -- Disco -- Power slave -- Industrial
SPECIFICATIONS:
OUTPUT POWER .240W RMS into 4i) LOAD IMPEDANCE 4-160 DISTORTION 0 1% at 240W'at'
1 kHz
SIGNAL/ NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kriz, 3dB SUPPLY VOLTAGE
-45V
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £38.61 + £3.09 VAT. P&P free.

PSU36 suitable for two HY30's £6.44+ 81 p VAT
PSU50 suitable for two HY50's £8.18 + E1.02 VAT
PSU70 suitable for two HY1 20's £14.58 + E1.17 VAT
PSU90 suitabie for one HY200 £15.19 + El 21 VAT
PSU180 suitable for two HY2000's or one HY400 £25.42 + C7 03 VAT

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

I.L.P. Electronics Ltd. Please Supply

Crossland House Total Purchase Price
I Enclose Cheque 0 Postal Orders El Money Order 0Nackington, Canterbury Please debit my Access account CI Barclaycard account C]

Kent CT4 7AD Account number
Tel. (0227) 64723 Name & Addres

Signature



Protection For Power Amplifiers

A. Hiley

In many amplifiers, the only protec-
tion against overload is a single fuse.
Experience has shown that output
transistors can blow faster than fuses.
The simple circuit shown below will
protect the amplifier in the event of a
fault or gross overload.

Normally, the current through R1
biases both the transistors fully on.
The P.D. across the LED is less than
2V, and it will not light up. In the
event of a fault or overload, the cur-
rent consumption of the amplifier will
increase. The forward bias on the
transistors will decrease, and they will
tend to turn off. This will cause the
potentisl across R to decrease, which
will increase the bias on the transis-
tors, turning them on again. The
overall effect is that current limiting
takes place. Under these conditions,
the LED will light up, indicating a fault
condition. If the fault or overload
persists, the main fuse in the amplifier
will probably blow. The actual protec-
tion circuitry needs no resetting.

Under fault conditions, the dissa-
pation in Q2 will be very high, and so
it must be bolted onto the chassis or
the heatsink.

+ SUPPLY TO AMPLIFIER

OV TO AMPLIFIER

R2
(SEE TABLE)

SUPPLY VOLTAGE R1

10V to 22V 1k, W
22V to 4 OV 1.8k , 1 W

40V to 70V 2.7k , 2W

AMPLIFIER POWER (RMS Watts) R2

15W, 8R or 4W + 4W,8R or 4W, 4R 0.5R
60W, 8R or 15W +15W, 8R or 15W, 4 R 0.2R

30W +30W ,8R or 30W, 4R 0.15R

NOTE

01 is BD131(up tc 45V supply)
or 8D139(up to9OV supply)

02 is 2N3055
D1 is 1N914
LED1 is a RED LED

D1

C3

4

Ipin13

NOTE

ICI is 7400
01 is BCY71
Relay to suit

TREMBLER
SWITCH

+v

Motorcycle Burglar Alarm

N. Hone

Currently available motorcycle alarms
are either very expensive or ineffec-
tive. This circuit provides protection
against theft, or tampering with the
machine.

2u2

TO
HORN

Tech -Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer
queries on these items.

ETI is prepared to consider circuits or ideas submitted by readers for this page. All items
used will be paid for. Drawings should be as clear as possible and the text should preferably
be typed. Circuits must not be subject to copyright. Items for consideration should be sent
to ETI TECH -TIPS, Electronics Today International, 25-27 Oxford St., London W1 R 1R F.

The alarm, a cross coupled latch is
activated by a trembler switch (whose
construction is shown), which will
sound the alarm for 5 seconds before
resetting. As the device is very sen-
sitive, there is a 10 second delay (set
by R2, C2) which gives enough time
for the trembler switch to stop
oscillating, and the keys to be
removed. D1 and C3 prevent the
supply to the circuit dropping when
horn draws a high current and pulls
the battery voltage down.

50mm

BIG BLOB
OF SOLDER

32 GAUGE (FINE)
STEEL PIANO WIRE

VEROBOARD

TO CIRCUIT
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Audio Millivoltmeter

J. P. Macaulay

The circuit shown is of a very simple
but effective and accurate millivolt -
meter. The non inverting input is
biased at half supply by the voltage
divider R 1 / R2, decoupled by C2. The
input impedance is defined by R3,
whilst Cl isolates unwanted DC.

Due to normal op -amp action the
inverting input follows any voltage
present at the non inverting input.
Because of this the current flowing
through the meter, and the resistor
selected by Si is VR,s/ R. C3 pre-
vents any DC flowing and hence
makes offset nulling unnecessary.

With the component values shown
the circuit has a flat response from
8Hz-5OkHz (-3db) on the 10mV
range. The upper limit remains the
same on the less sensitive ranges but
the lower frequency limit goes under
1Hz.

D5 and D6 provide protection for
the meter under reverse bias and
overload conditions respectively. The
circuit will work from supply rails
between 12 and 30V, and in the
quiescent state consumes only 2mA.

R1

100k

C1
3

10u

NOTE
Dl- 6are 0A91
ICI is 741

R2
1M

IC1

7

4

D1

D2

C2

R3
100k

100u

SI

2 3

D3

D4

R4 R5 R6
1OR 100R 1k

C3
2000u-r 25V

o +12-30V

M1
D6 1mA

FSD

RANGES

51
FSD

(ACV)
Z in

1 10mV 1MI1

2 100mV 1Mfl
3 1V 1MR.

4 10y 1MR

R7
10k

BCD Tone Generator

P. Bailey

When one of the binary codes in the
table is set up on the data inputs, a
corresponding preset connected to
IC1 and 2 will be grounded, and the
unijunction will start to oscillate. The
frequency of oscillation depending on
which output of the ICs is grounded.

If the 18 presets are tuned to form
a chromatic scale and the inputs in-
terfaced to your MPU data bus - hey
presto you have a simple MPU con-
trolled organ!

DATA
INPUTS

B

C

8

C

6
IC1

7

16

15

B

13

14

11

10

2

1+5V

6

7

12

1C2

16

15

a

9

13

14

11

10

1

2

PRESETS 22k

10k

NOTE
No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

CODE
HGFE
0000
0000
0000
0000
0000
0000
0000
0000
0000
0001

0010
0011

0100
0101
0110
0111
1000
1001

(BINARY)
DCBA
0001
0010
0011
0100
0101

0110
0111
1000

1001

0000
0000
0000
0000
0000
0000
0000
0000
0000

T IS4 3

ITONEI
10OR

IvoLl

OV

b2
b1

35R

-5V

NOTE,
IC1,2 ARE 74141
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SA
U.K. DISTRIBUTORS:

Airamco, Ltd
30 Witches Linn
Androssan, Ayrshire, Scotland
0 294-65540

Newbear Computing Store
Bone Lane
Newbury, Berks. U.K.
0 635-46898

MICROPROCESSORS
F8
Z80
Z80 A
1802
2650
AM2901
6502
6800
6802
8008-1
8035
8080A
8085
8748
TMS9900

8080A

16.95
20.00
25.00
19.95
24.95
22.95
10.95
17.95
24.95
12.00
22.00
9.95

27.00
60.00
67.00

SUPPORT DEVICES
8212 3.00
8214 8.50
8216
8224
8224-4
8226
8228
8238
8251
8253
8255
8257
8259
8275 75.00
8279 20.00
6800 SUPPORT
6810P 4.95
68810P 6.00
6820P
682IP
6828P
6834P
6850P
6852P
6860P
6862P
6871P
6875P
6880

3.75
3.50
9.95
3.95
7.95
7.50
8.75

20.95
11.00
19.95
19.95

7.50
7.50

11.25
16.95
9.75

11.75
10.00
14.50
28.00
8.75
2.00

CHARACTER GEN.
2513 U/L
2513(5v) U/C
2513(5v) L/C
6571
6571A
6574

6.75
9.75

10.95
10.95
10.95
13.25

DYNAMIC RAMS
416D (200ns)
4116 (200ns)
2104/4096
2107B-4
TMS4027
TMS4050
TM 54060
4096
MM5270

PROMS
1702A
2516 (5v)
27.08
2716 (TI)
2716 (INTEL)
2758

STATIC RAMS

20.00
20.00
4.00
3.95
4.00
4.00
4.50
4.00
4.50

5.00
50.00
9.00
30.00
50.00
26.60

1-63 64 up
21L02 (45
(450ns) 1.50
21 L02
(250ns) 1.75
410D 10.00
2101-1 2.95
2102 1.25
2111-1 3.25
2112-1 2.75
2114
(300ns) 10.00
2114
(450ns) 9.00
2125L 11.00
TMS4044
(250ns) 8.95
TMS4044
(450ns) 8.20
4200A 10.00
TMS4045
(250ns) 8.95
TMS4045
(450ns) 8.20

1.18

1.50
8.50
2.50

.90
2.65
2.35

8.25

7.69
8.30

8.00

7.40
8.60

8.00

7.40

21L02 (35Ons) 1702A 6502
Static Rams E -PROM Microprocessor
120 @ $1.00 ea $4.75 ea. 5 (2 $11.00 ea.

L -8U MM5257 10 Pw 2114E (250ns)Microprocessor repl.5TMS4044 8 for $8.25 ea.
5 0,, $20.00 ea. 8 for $8.00ea. .

2708 (4501)s)
E -PROM
8 @ $7.50 ea.

TMS 4044
(250ncl
lfi $8.00 e,i

21 L02 i2bunsi
Static Rams
100 @ $1.25 ea.
4200A (200ns)
Static Rams

'' $10.00 0,1

Z -80 A
Microprocessor
5 (cL $25.00 ea.

4116 (200ns)
16K Dvn. Ram
8 @ $20.00 ca

SHUGART 801R

8" FLOPPY DISC DRIVE.
MODEL 801R Shugart Disc
with Cabinet

Includes Cabinet, Disc Drive, Power
Supply, Cable, Fan & Data Cable.
Has AC line filter.
Cabinet size 10"H x 10"VV x 16"D
MODEL DM 2700-S

$750.00

1

COMPUTER MAINFRAME
Includes: $295.00
Power Supply +8v at 18amps

±16v at 2 amps
Mother Board - 12 slots with
connectors Assembled & Tested
Has Whisper Quiet Fan & AC Line Filter
Cabinet size 7"H x 19-W x 22" D

KIM - 1
Assembled
and Tested
$245.00

MEMORY PLUS
for KIM -1

8K RAM 1211_07,
SC EPROM
ASSEMBLED & TESTED

524500

FLOPPY DISC INTERFACE
JADE Floppy Disc (Tarbell Board)

KIT $175.00 ea.
S.D. Computer Products
Versa Floppy Kit $149.00 ea.

Assembled & Tested $189.00 ea.

THE APPLE II COMPUTER
One of the best "Total Package"
home and business computers on
the market. "Basic" in ROM,
Color Graphics, Floating Point
Basic Package, etc.

16K version only $1,095.00

416D 16K x 1
Dynamic Ram Chip can be
used for expanding Apple II
Memory or the TRS-80 (200ns)

8 for
16 for

$20.00ea.
$18.00ea.

Call for quote on larger quantities

STATIC RAM BOARDS
ASSEMBLED & TESTED
8K
Ram 8 (250ns) $169.95
Ram 8B (45Ons) $139.95
250ns KIT Mem-1 $169.95
45Ons KIT Mem-1 $125.00
BARE BOARD $25.00

16K Uses 2114 (lo pwr.)
Ram 16 (250ns) $375.00
Ram 16B (45Ons) $325.00
MEM-2 Kit (25Ons) $285.00
32K Assembled & Tested by

SEALS ELECTRONICS
JG-32 (250ns)
JG-32B (45Ons) $725.00
250ns KIT $575.00
6800 Adapter - adapts Mem-1
8K board to Motorola MEK
6800D2 evaluation kit.

DYNAMIC RAM BOARD
by S. D. Computer Products

On board refresh is provided with no wait
states or cycle stealing required. +8VDC
400MA DC, +18VDC 400MA and
-18VDC 30MA DC.
EXPANDABLE 32K uses 4115 (loons)
8K Kit $151.00 24K Kit $325.00
16K Kit $240.00 32K Kit $400.00
EXPANDABLE 64K uses 4116 (20Ons)
16K Kit $250.00 48K Kit $675.00
32K Kit $475.00 64K Kit $875.00
JADE 16K DYNAMIC KIT
uses 4096 (300ns) $200.00

JADE Z80 KIT
with PROVISIONS for ONBOARD
2708 and POWER ON JUMP

(2MHZ)
Assembled & Tested
(4MHZ)
Assembled & Tested
Bare Board

$135.00ea.
$170.00ea.
$149.95ea.
$184.95ea.

$35.00ea.

FLOPPY DISC CHIPS
1771 8-01 39.95
KEYBOARD ENKODERS
AY -5-2376 12.75
AY -5-3600 13.75

full ASCII
PROFESSIONAL KEYBOARDS

* Full 128 Character ASCII
* Encoding
* MOS/DT TL Compatable Output
* Two-keyRollover
* Level and Pulse Strobe MODEL
* Shift and Alpha Lock 756
* Selectable parity (56 keys)
* Positive or Negative Logic.

PRICING INFORMATION
Model 756 (assembled) $59.95
Model 756K (kit) $49.95
Model 702 enclosure $29.95
Model 710 numeric pad $9.95
Model 756MF Mtg.Frame $8.95

16K STATIC BOARD
with memory management can be used
with Alpha Micro or Cromenco
Systems. ASSEMBLED & TESTED

RAM 65(25Ons) $390.00
RAM 65B (450ns) $350.00

MOTHER BOARDS - S100 STYLE
9 slot "Little Mother" 135.00

Assembled and Tested $75.00
13 slot with front panel slot
Bare board $35.00
Kit $70,00
Assembled & Tested $110.00
22 slot Assembled & Tested $149.95

CONNECTORS

DB-25P $2.25 DB-25S $3.25
COVER $1.50

44 Pin PC & EYE
44 Pin -WW
86 Pin - 168001 PC
86 Pin - (COSMAC ELF) PC
100 Pin - (Altair) PC
100 Pin WW

$1.95
$2.50
$5.00
$5.00
$4.50
$4.25

E -PROM BOARDS

MR -8 (8K uses 2708) KIT
with 1K RAM

MR -167 (16K uses 2716) KIT $99.50
with 1K RAM

EPM-1 (uses up to 4K of 1702) $59.95
RAM/N/ROM (16K uses

any E -PROM) KIT $117.00
JG-8/16 (uses 2708 or

2716) KIT $59.95
BARE BOARD $30.00

,EXPANDABLE E -PROM -
S.D. Computer Products

16K or 32K EPROM $49.95 without
EPROM

Allows you to use either 2708's for
16K of Eprom or 2716's for 32K of
EPROM.

$99.50

JADE VIDEO INTERFACE KIT
KIT $99.95
Assembled & Tested $139.95

S-100 Bus compatible
32 or 64 Characters per line -16 lines
Graphics (128 x 48 matrix)
Parallel & compositive video
On board low -power memory
Powerful software included for cursor,
home, EOL, Scroll Graphics/Character
Upper case, lower case and Greek.,
Black -on -white & White -on -black.

JADE PARALLEL/SERIAL
INTERFACE KIT

KIT $124.95
Assembled & Tested $154.95

 5-100
*2 Serial interfaces with RS232 inter -

interfaces or 1 Kansas City cassette
interface.

* Serial interfaces are crystal controlled
* Selectable baud rates.
* Cassette works up to 1200 baud.
* 1 parallel port.

Convert T.V set $100.00 xiito Video Monitor

TU-L JADE 8080A KIT

HAHE i4 $30.00KIT ... $8.95

100 Pin - IIMSAII PC $3.25

SASE
Computer Products

4901 W. Rosecrans
Hawthorne, Ca. 90250
U.S.A.

Discounts available at OEM quantities. All prices above are quoted in U.S. $
F.O.B. Hawthorne, Calif., U.S.A. To expedite shipments please include
international money order or bankers check payable against any U.S. bank in
U.S. $, or use your Barclay, Access, or American Express credit card (include
card number, expiration date, and signature). Add 20% of total order forpostagei

Phone: (213) 679-3313
Telex: 18-1823 JADECPHWTH



Temperature Control

S. H. Alsop

This circuit provides full phase pro-
portion control of a heater, infrared
lamp etc, uses no expensive trans-
formers for its own power, and is
extremely sensitive.

The LM3911 sensor is connected
to the sensor via a 3 core cable, and
enclosed in a rubber sleeve to enable
it to be used as a probe. The output of
the LM391 1 varies by 10mV / C and
the minute change is amplified by the
741. Any increase iri temperature will
increase the output of the 741 which
will lower the base current through
Q1 and so reducing the constant
charge current to C2. This variation of
charge current with temperature will
alter the time taken for the UJT to fire,
changing the phase angle of the
power to the load.

LOAD (

NOTE
01,02 are 6C109C
LED1 is TIL 209
D1 is 1N914

Ov

Peak Level Indicator
T. Norris
The diagram shows a simple monst-
able multivibrator with a LED which is
normally lit, but will be briefly ex -

R12
510R

Ov

+9V

tinguished if the input exceeds a pre-
set (by RV1) level. A possible applica-
tion is to monitor the output voltage
across a loudspeaker, when the LED
will flicker with large signals.

The 5k lin pot is set to the tem- limits of this control can be changed
perature required and is linear over its by adjusting the 100k presets.
entire range. The upper and lower

(2"- 34;DIA) FERRITE ROD & GAUGE TO SUIT LOAD
E.G.12 swg FOR 13A

0-\/VV-0-rY-Y-"-
R1 -310k 3W

SET
MIN
TEMP

3
4

LM 3911

CONNECTIONS

0

ALL
CUT
OFF

NOTE;
01 IS BC479
02 IS TIS43
ICI IS LM3911
IC2 IS 741
T1 IS 1:1 PULSE TRANSFORMER
SCR1 - TRIAC TO SUIT LOAD

47n
1000v

ZD1
22V
1.3W

ZD2
6.2V
400
mW

SET
MAX
TEMP

N

O 0
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R6

Q1

2

C2
= 2 20n

30V

R8
1k0
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*SAME AS ETI
OFFER *

5 FUNCTION
r?" --IS

, !

Hour, Min, Sec, Month,
.A.,

i
Date

S/S Strap and finish -
£9.65

*SPECIAL Solar + alarm
OFFER TO LCD watch

READERS OF
ETI

Solar Alarm watch
FT41set to any 1

f qtime in 24 hours. tOr"ill£29.95. 8

* LCD ALARM QUARTZ *
Back lite and snooze includes batteries
and travel pouch.

£17.95
"7111161111111115111.1111

j

.

0 ......____000_____----
.........,

*41.1r sikr Example:
iw CalculatorSE Watch ,KO Example: List £165price

Alarm - Chrono ,04, ),
. 6A . ,

List price £1 30
Metac 0,,,
Price

Metac price
Now in stock

£105 £130

Lamda 11 function
6 digit

BULER ALARM WATCH SWISS
QUALITY

Reference 3033
Calibre Alarm quartz, - VERY
NEC 6007 module
Dial metalized mineral 0.$4. . LOUD
crystal ALARM
Case Nilsen case, stain-
less steelback
Strap steel bracelet

FOR
Colours Nisen case, Blue
crystal steel bracelet - ' ' £55
Nisen case, black crys-
tal steel bracelet

BULER DUAL TIME CHRONO

Reference 3034 _
Calibre Chrono quartz, ^
NEC 6004
Dial printed mineral
crystal
Case all steel case
water-resistant battery
hatch
Strap steel bracelet
Colours steel case,
grey/black printed

-0

crystal, steel bracelet

ABOUT 30
FUNCTIONS £55

Lap and net time
to 1/ 100 sec!! --Joinw4-..

(name may vary but
$ caftwaik411=1

same watch)

E14.95

DON'T FORGET WE STOCK
A LARGE RANGE OF COM-
PONENTS: IC'S RESISTOR,
ETC.

PLEASE PHONE OR SEND
S.A.E. FOR QUOTE

ALL PRODUCTS CARRY FULL

12 -MONTH GUARANTEE.
PLEASE ADD 30p P&P WITH

ALL ORDERS.

All prices include VAT. All
products subject to availability

RAY -0 -VAC
WATCH BATTERIES

All types

70p

Free fitting instruction leaflet
with order (please request)

COMPONENTS
SPECIAL

LED DISPLAY

DL707 or DL704

Only

80p
each

TV GAMES
. ...

,..- ---,
Iv..v..

\
.

.= .v. '', A
.-cr.

ap-,- -,

..,

4'
4

Black 43t white £9.95
Colour£12.95icmokte

NEW
HANIMEX

CALCUL-
III

ATORS
Type List Mutsu
LC 774 8 digit LCD side rule ' c
talc £12 95 £11.95
LC 775 8 digit LCD Full .

CE

.
scientific £22.75 £19.96 0 Wm 4. 'At
LC 776 8 digit LCD & ay/
date/alarm/Stop watch Do 

. £23 95 £19.95 r-v r-ir-1 aim opt
LC 650 8 digit LCD Mini, L-i L.-.1L--"Wlia
shirt pocket size with mem

®LEI"r-1£13 87 £11.95

Access M ETAC 41

Buy it with Access
67 HIGH STREET
DAVENTRY, NORTHANTS

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

$

BARCLAYCARD

Send Card Number ...a ,

Tel. (032 72) 76545 Tel. (01) 723 4753 with order
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Ni-Cad Charger Mod.

B. V. Barton

This modification was made to the ETI
519 Ni-cad charger to protect the
cells in case a power cut occured
while the cells were charging. Nor-
mally the cells on charge would
rapidly discharge through the char-
ging circuitry, causing possible
damage.

The modification involved the ad-
dition of a low voltage thyristor in
series with the battery.lf power fails,
the battery cannot discharge. When
power is reapplied, the battery will not
continue to charge until SW3 is
closed momentarily.

2 40V,i.,

.=

AUTO - SHUT OFF -1

IWITH LED. CHARGE I
I INDICATOR

r- L
SCR1

ED1

L
R2

01

D2

NOTE,
LED1 IS TIL209
SCR1 ANY LOW VOLTAGE THYRISTOR
R2 SELECTED TO GIVE ONLY ONE
CHARGE RATE OF 45rnA INSTEAD OF
SIX POSITION RANGE SWITCH GIVEN
IN ORIGINAL DESIGN

BATTER?1

4 Channel Synthesizer

T. Huffinley

LEFTIN 0--

RIG HT O-+
IN

IC1b

RV1
10k

RV2
10k

RV3
10k

RV4
10k

This circuit will synthesize two rear
channels for 'quadraphonic' sound
when fed with a stereo signal. The
rear output for the Left channel, is a
combination of the left channel input

IC 3

/7777

180 out of phase, added to a pro-
portion of the right hand channel (also
out of phase). The right hand rear
output is obtained in a similar way.

NOTE
IC1, 2 QUAD OP -AMP
IC 3 DUAL OP -AMP
All resistors 100k

/1 //

LEFT
OUT

RIGHT
OUT
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COMPUTER INTERFACES & PERIPHERALS A
V

E For free catalog including parts lists and schematics, send a self-addressed stamped envelope.

APPLE II SERIAL I/O
INTERFACE *

Part no. 2
Baud rate is continuously adjustable
from 0 to 30,000  Plugs into any periph-
eral connector  Low current drain. RS-
232 input and output  On board switch
selectable 5 to 8 data bits, 1 or 2 stop
bits. and parity or no parity either odd or
even  Jumper selectable address 
SOFTWARE  Input and Output routine
from monitor or BASIC to teletype or other serial printer.
 Program for using an Apple II for a video or an intelli-
gent terminal. Also can output in correspondence code
to interface with some selectrics. Board only - $15.00.
with parts - $42 00; assembled and tested - $62 00

MODEM *
Part no. 109
 Type 103  Full or half
duplex  Works up to 300
baud  Originate or Ans-
wer  No coils, only low
cost components  TTL
input and output -serial 
Connect 8 ohm speaker
and crystal mic. directly to board  Uses XR FSK
demodulator  Requires +5 volts  Board $760
with parts $27.50

T.V. TYPEWRITER

Part no. 106
 Stand alone TVT
 32 char/line, 16
lines, modifications
for 64 char/line in-
cluded Parallel
ASCII (TTL) input 
Video output  1K
on board memory 
Output for compu-
ter controlled cur-
ser  Auto scroll 
Non-destructive curser  Curser inputs: up, down, left,
right, home, EOL, EOS  Scroll up, down  Requires +5
volts at 1.5 amps, and -12 volts at 30 mA  All 7400, TTL
chips  Char. gen. 2513  Upper case only  Board only
$39.00: with parts $145 00

8K STATIC

RAM

Part no. 300
 8K Altair bus memory 
Uses 2102 Static memory chips  Mem-
ory protect  Gold contacts  Wait states  On
board regulator  S-100 bus compatible  Vector
input option  TRI state buffered  Board only
$22.50; with parts $160.00

DC POWER SUPPLY *
Part no. 6085
 Board supplies a regulated +5 volts
at 3 amps., +12, -12, and -5 volts at
1 amp.  Power required is 8 volts AC
at 3 amps., and 24 volts AC C.T. at 1.5 t=
amps.  Board only $12.50; with Wit
parts excluding transformers $42.50 id

TI DMA *

Part no. 112
 Tape Interface Direct Memory Access  Record
and play programs without bootstrap loader (no
prom) has FSK encoder/decoder for direct con-
nections to low cost recorder at 1200 baud rate,
and direct connections for inputs and outputs to a
digital recorder at any baud rate.  S-100 bus com-
patible  Board only $35.00; with parts $110.00

RF MODULATOR*

Part no. 107
 Converts video to AM modu-
lated RF, Channels 2 or 3. So
powerful almost no tuning is re-
quired. On board regulated
power supply makes this ex-
tremely stable. Rated very
highly in Doctor Dobbs' Journal.
by Apple.  Power required is 12
+5 volts DC  Board $760: with

Recommended
volts AC CT., or
parts $13.50

TAPE INTERFACE *
Part no. 111
 Play and record Kansas
City Standard tapes
Converts a low cost tape
recorder to a digital re-
corder  Works up to 1200
baud  Digital in and out
are TTL-serial  Output of
board connects to mic. in
of recorder  Earphone of
recorder connects to input on board  No coils 
Requires +5 volts, low power drain  Board $7.60:
with parts $27.50

UART & BAUD RATE
GENERATOR*
Part no 101
 Converts serial to parallel
and parallel to serial  Low
cost on board baud rate
generator  Baud rates: 110,
150, 300, 600, 1200, and
2400  Low power drain +5
volts and -12 volts required
 TTL compatible  All characters contain a start bit, 5 to
8 data bits, 1 or 2 stop bits. and either odd or even parity.
 All connections go to a 44 pin gold plated edge connec-
tor  Board only $12.00: with parts $35.00 with connector
add $3 00

RS 232/TTY*
INTERFACE

Part no. 600
 Converts RS -232 to 20mA
current loop, and 20mA current
loop to RS -232  Two separate
circuits  Requires +12 and -12
volts  Board only $4.50, with
parts $7.00

'0

RS 232/TTL*
INTERFACE -

Part no. 232
 Converts TTL to RS -232,
and converts RS -232 to
TTL  Two separate circuits
 Requires -12 and +12 volts
 All connections go to a 10 pin gold plated edge
connector  Board only $4.50; with parts $700
with connector add $2.00

ELECTRONIC SYSTEMS Dept. A, P.O. Box 21638, San Jose, CA. USA 95151

To Order:
Vlbl

Mention part number and description. For parts kits add 'A. to part number. In USA, shipping paid for orders accompanied by check, money order. ul
Master Charge, BankAmericard, or VISA number, expiration date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5%

for tax. Outside USA add 10% for air mail postage, no C.O.D.'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for a H
ICs, components, and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via

first class mail. Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked "Computer Parts" Dealer inquiries invited

24 Hour Order Line: (408) 226-4064 * Circuits designed by John Bell
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Temperature to Frequency
Convertor

P. Reynolds

This circuit uses the fact that when fed
from a constant current source, the
forward voltage of a silicon diode
varies with temperature, in a reason-
ably linear way.

Diode D1, and resistor R2 form a
potential divider, fed from the con-
stant current source. As the tempera-
ture rises the forward voltage of D1
falls tending to turn Q1 off. The out-
put voltage from Q1 will thus rise, and
this is used as the control voltage for
the CMOS VCO. With the values
shown, the device gave an increase of
just under 3HzC I (between 0 C and
60 C) giving a frequency of 470Hz at
0 C.

NOTE
R3

01 is 1N914 10k
QI is ZTX 300
Cl2isZTX500

R4
ICI is 4007

8 /4 11N 5
10k

13 3

10 IC1

390k 6 12 rout

4
R5
100k 010

kr 2n5 01

R1

10k

4 02

R2
4k7

D1

+9V

0v

560k
0- 9V

ON -OFF

NOTE
01 is T1S43
SCR1 is 400V PIV

OV

Lighting Effects

D. Stewart

This circuit can be used to produce
some interesting lighting effects. A
unijunction relaxation oscillator is
used to trigger the thyristor. The
frequency of the oscillator is control-
led by RV1. The load (a light bulb)
will not be triggered at the same
frequency as the unijunction oscilla-
tor, and some interesting effects can
result. Care should be taken with this
circuit as it is not isolated from the
mains.

Logic Noise Detector

G. Robinson

Ever since the advent of binary logic,
spurious noise spikes and pulses have
been the curse of the designers of
even elementary systems. This circuit
will help detect 'noisy' logic levels.
With SW1 in position I, any logic zero
spikes occuring on a steady logic 'I'
will set the R -S latch and the LED will
be illuminated. With SW1 in position
2, an extra inverter is brought in, and
the circuit will be triggered by any
logic 'I' spikes.

+5V SUPPLY
FROM
LOGIC
SYSTEM
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SW2

470R

111100.

4).LED1
4 k7

D. sr
4 k7

PROBE

OV FROM
LOGIC SYSTEM

NOTE

SW1 is 2 POLE CHANGEOVER
SW2 is PUSH BUTTON
ICI is 7402
LED1 is TIL209
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TRAINAM
YOUR NEW PERSONAL COMPUTER
SPECIALIST, IN LONDON

TRA.N,AAA
OPENING MID SEPTEMBER IN
CHAPEL STREET, NW1

TRAINAM
BRINGS YOU THE TRITON
COMPUTER* IN ETI NEXT MONTH

TRAINAM
TRITON* HAS BASIC, ANIMATED
GRAPHICS + MEMORY MAPPING

TRANAM
HAS A FULL RANGE OF MICROS AND
SUPPORT, PLUS SOFTWARE

TRAINAAA
BRINGS YOU "MEMORY BANK"
A FULL MEMORY SERVICE

TRA.N,AAA
CATALOGUE IS AVAILABLE NOW
SEND 30p AND SAE

TRANAM
TRANSAM COMPONENTS LTD.
12 CHAPEL STREET
LONDON NW1 TEL: 402 8137
NEXT TO EDGWARE ROAD TUBE STATION. MET. LINE

"TRITON COMPUTER' IS THE TRADE MARK OF TRANSAM COMPONENTS LTD.

SINCLAIR PRODUCTS'
Microvision TV now in stock £200. PDM35 digital
multirneter E27.25, crams adaptor £3.24, deluxe
padded case E3.25. 30kv probe C111.36. New
DM235 digital multimeter P.O.A., Cambridge
programmable scientlfic calculator E13.15, prog
library E2.95, mains adaptor E3.20. Enterprise
CalClaatO, MSC

S-DECS AND T-DECS
S Dec E3.39, T.DeC C4.44, -DeCA E4.52.

DeCB £6.73, 16 dil or 10T05 adaptors with
sockets 02.14.

CONTINENTAL SPECIALITIES
PRODUCTS'
EXP300 £6.21. EXP350 (3.40 kPntiL £6 .60.
EXP650 £3.99. EXP4B £2.48.11E15 E9.94.
P13100 E12.74. LIMI E30.96. l I" £33.46.
E 19.44.

TV GAMES
Send s a e for free data New racing car tv games
chop AY.3-8603 plus economy kit E20.60, Tank
battle chip 40.3.8710 plus economy kit L13.96,
stunt motor cycle chip AY 3.8760-1 plus economy
kit L12.50, 10 game paddle 2 chip AY -3-8600
plus economy kit £12.50, A0-3.8500 chip plus
econorny kit £6.55, modified shoot kit £4.96, rifle
kit E4.115, colour generator kit E7.50. Attractively
cased assembled tv games Stunt cycle E25.55,
tank war game E39.95, 4 game models tennis
football squash and pelotal black and white
EMIRS. Colour C14.60. Deluxe 6 game b w
model with pistol attachment E17.96.

MAINS TRANSFORMERS
6 0.6V 10Orna 75p, l'zia C2.36, 6 3V 1 Ka
£1.69, 9-0-9V 75rna 79p. la E1.99, 2a £2.60,
I 2 0 12V 5Orna 79p, 100nm 90p, 1a £249,
I 3V IM 96p, 15.0.15V la £2 76, 30.0.30V la
E3.59.

JC12, JC20 AND JC40
AMPLIFIERS

range f integrated circuit audio amplifiers
supplied with free data and printed ctrcutts JC I 2
6 watts E1.60. JC20 10 watts E2.95. JC40 20
watts 03.95. Sends t e for frm data on our range
of matching power and prearnp krte

FERRANTI ZN414
ic rad. chap E1.05. Extra pans and pcb for radio
E3.85, case '1 Send s a e for free data

PRINTED CIRCUIT
MATERIALS
PC etching km economy £1.70, standard E3.92,
50 sq ins pcb 4111p, 1 lb FeC1 C1.05, etch resat
pens economy 46p, dab 73p, small drill bits
1 /32 ins or 1mm 20p each etching dish 6411p,
laminate cutter 759.

BATTERY ELIMINATORS
3 -way models smth switched output and 4.wav
multkiack 3, 41/2 , 6V 100ma E2.92, 6. 71/2/ 9V
300ma £3.30, 100nao radio models same sue as
a PP9 battery with press stud connectors 9V
E2.86, 6V L2.66, 41/2V E2.55, 9V +9V E4.60,
6V-k6V C4.50, 4"2V + 41/2V £4.50, cassette
recorder mine unit 71/2V 100rna with 5 pas din
plug E2.1115, ear converters 12V dc input output
9V 300ma £1.50, output 71/2V 300ma C1.50.

BATTERY ELIMINATOR KITS
Send me for free leaflet on range 100ma radio
tap. wIth press stud connectors 41/2V £1.60, 6v
£1.50, 90 £1.90, 41/2 +41/2V E2.50, 6+6V
E2.60, 9+9V £2.50, cassette type 71/2V
1 0Orna with din plug E1.80. bury -duty 13 way
types41/2 6 7 81/2 11 13 14 17,21.25
28 34 42V 1 Amp £4.65, 2 Amp E7.25,
transistor stebdisod 8 -way typos for low hum
3,41/2 6 71/2 9, 12- 15 18V 100ma C3.20, I

Amp £6.40. Venable voltage stabilised models
2.180 100ma £3.60. 2.30V IA E6.95. 2.300
2A E10.95.
Car converters 12V dc input output 9 /71/2 '60
1A stabaired 01.95.

BI-PAK AUDIO MODULES
Send sae for data S450 tune; £23.61. 4160
C4.86. PA100 C16.71. SPM80 E4.47. BMT80
E6.95 MK60 038.74. Stereo 30 E20.12.

BULK BUY OFFERS
Minimum purchase E3 any mix from this section
154148 1.3p. 104002 3.8p. 8C212 6 59. 741
8dil 16p. NE555 Bdil 29p. 723 14thi 43p. Delo
pens 59p. AC76023N exact °quo, of SN76023N
with improved heat sink 79p. Plastic equivs of
popular transIstors BC108 3.4p BC109 4.4p,
BCY71 4.7p, 8CY72 4.4p. Fuses 20rnin x 5mrn
cartridge 25 5 1. 2 3 5Amp quickblow type
0.7p anosurge type 3.49. Resistors 5% El2 10
ohm to 10M, 1/4W 0.8p, 1W 1.9p. Polyester
aWmcitors 250V 01 022 033 047mf 2.7p,
015nU 1.1p, 068m11.4p, 01 m11.6p, 022m1

3p, 0 33mf 2.5p, 0 47m1 4.8p. Polystyrene
cepseitors E12 63V 15 to 8200pf 2 Vxp.
Commie capacitors 50V Ell 22pf to 1000pf
1.7p. E6 1500pf to 33000W I.7p, 47000p12p.
Electrolytic* by. 47 1 2mf Sp. 25V 5inl 5p.
lOrnf 4p.111V 22m113p, 33 47 100mf 4p. 220
330mf 9p. 470ml 11p. 1000m1 12p. Zeners
400mW 124 207 to 33V 6.1p. Preset pots
subminiature 0 1W hone or vett 100 to 4M 7
6.8p. Potentiometers lAW 4K7 to 2M2 log or
lin single 26p, dual 78p.

SWAN LEY ELECTRONICS
DEPT. ETI, 32 GOLDIIEL ROAD. SINANLEY, KENT IRS 8E2

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 11% on others Official credit orders welcome.

Os°

cpC). 4.14i0
,t4

NASCOM 1
Z80 Microcomputer kit

Undoubtedly the finest value for money
kit available anywhere. Fully socketed.

INTERFACE FOR:
TV (UHF)
TV Monitor
Cassette
Teletype
32k Ram expansion board

May be seen working
9 a.m. - 5 p.m. Mon. -Fri.

Callers welcome

Price £197.50 + VAT (8%)

Cal ers welcome STRATHAND SECURITY Callers welcome
44 ST. ANDREW'S SQ.

GLASGOW G1 5PL
041-552 6731

Tel order welcome with Access and Barclaycard

laPeCterCaPp
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Exclusive OR and NOR gates

D. S. Smith

B

C1 -QUAD 2 INPUT NAND GATE

IC1b

IC1a

IC1c

TRUTH TABLE

When constructing logic circuits
which need either an exclusive OR or
exclusive NOR gate, and one is not
available, the following arrangement

IC1d

of NAND or NOR gates can produce
the required results. The circuits can
be constructed using standard TTL or
CMOS gates.

C2- QUAD 2 INPUT NOR GATE

A B C A B

0 0 0 0 0

0 0 0

0 0 0

0

ICI
pin 14

470R

4.-L12IC1b

P91 11,'I ,

--2
IC2

-E-- 3 11

9

10

I IC2
pin 14

9

10
IC1d

IC 3a

390R
vW

39OR

8 11
10 13

820R
IC3b IC3c

NOTE
LEDI -7 are TIL209 or equivalent
IC1 is 7400
IC2 is 7493
IC3 is 7402
01 gen. purl). PNP lc max > 50mA
P81 is normally closed

Electronic Dice

G. Vance

This dice circuit is interesting, as the

IC2
pin 7

6) IC3d
390R

3 1 1

LED1-7

4

+6V

0 0
O ®

LED ARRANGEMENT

six LEDs are arranged to produce a
display the same as the dots on a dice.
When PBI is depressed, the display is
blanked and the oscillator (IC7a, b, c)
clocks IC2 at about 1 MHz. IC2 counts

4

OV

from zero and resets on seven. When
PBI is released, the display is enabled
and a novel decoding system produce
the correct output on the LEDs.
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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 it 40mm x 140mm

 BATTERY BACKUP

 CRYSTAL CONTROL FOR IMPROVED ACCURACY

Order as ACK + BOK XTK
The ACK is also available without battery backup and crystal control Order as ACK
The kit is supplied complete with the exception of a mains plug. cable and battery.

E34.50
E211.110

DATABOOKS
BEST OF BYTE Volume 1 380 pages E11.95
Illustretteg Baste E2.45
Intel Memory Design Handbook E5.20
Intel 80E10 Microcomputer Systems User's Manual E6.50
Intel 8085 Microcomputer Systems User's Manual E11.50
Motorola Booklet From the Computer to the Microprocessor E1.80
Motorola McMOS Databook (vol 5 Series B) E3.50
Motorola M6800 Microprocessor Applications Manual E12.95
Motorola M6800 Programming Manual 1E5.35
National SC/MP lntrokit User's Manual E0.75
National SC/MP Technical Description E1.80
National Semiconductor TTL Databook E2.10
RCA CMOS and Linear IC Databook E5.45
Texas Inasruments Pin Configuration Guide. A very useful set of gloss cards showing top and bottom pen -out
views of 7400 ICs plus many others IT I Memories. Op -Amps. etc) E2.96
Z80 Assembly Language Programming Manual E7.50
Zilog 280 -CPU Technical Manual E5.60
Zilog Z80 CTC Product Specifications E0.80
Zilog 280-P10 Technical Manual E3.30
DATASHEETS at 75p each on IM6100, 6800. SC/MP. CDP 1802. 2650. TMS5501. TMS8080 9131.
280. P Intel 8085 Also free deta on some components -

Some Popular Memories available from SINTEL
(See ETI DATA SHEET SPECIAL July 1978)

2102 450 nsec IK STATIC RAM
2102 650 nsec STATIC RAM
2706 1K x 8 bit UV ERASABLE ROM
8606 600 nsec 1K STATIC RAM

E1.115
E1.65
E8.60
E8.05

ASSEMBLED LATCHED COUNTER MODULES

SIX DIGIT TTL COUNTER MODULE
Our range 01 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 debugging time Each
module uses* set of red LED displays. and features a single on-line plug and socket Instructions are provided
For full details please send for Catalogue.

Pan No Built

TTL

Part No Kit Part No

CMOS

Bud! Part No Ku

7099
84*
SAP

481-454
715484
293-414

[1327
(23.38
033.76

526412 E15.52
657412 E17.98
721412 E25.56

985-348 C13.02
512-568 L22.83
393-561 E12.31

548-470
/69-470
191-470

E10.42
E18.11
(25.55

NEW PRICES AND SOME NEW CMOS ADDITIONS
If you mood year CMOS by return - buy it from SINTEL

C04000 0.15 CD4027 0.44 CD4051 0.82 C04086 0.64 CD40182 1.40
CD4001 0.17 CD4028 0.77 CD4052 0.82 CD4089 1.39 CD40192 1.40CD4002 0.17 CD4029 1.03 CD4053 0.82 004093 0.80 CO40193 1.40
CD4008 1.04 C04030 0.50 CD4054 1.04 C04094 1.69 CD40194 1.19
CD4007 0.18 CD4031 2.00 CD4055 1.18 C04095 0.94 CD40257 1.48004008 0.87 CD4032 0.89 CD4056 1.18 CD4096 0.94 CD4502 0.51004009 0.50 CD4033 1.25 C04059 4.29 CD4097 3.35 CD4510 1.01
CD4010 0.50 CD4034 1.71 CD4060 1.00 CD4098 0.95 CD45I I 1.25
CD4011 0.18 CD4035 1.06 CD4063 0.95 CD4099 1.65 CD4514 2.47
CD4012 0.20 CD4036 2.86 CD4066 0.55 C040100 2.50 CD4515 2.82
CD4013 0.43 CD4037 085 CD4067 3.35 C040101 1.61 CD4516 1.01
CD4014 0.63 CD4038 0.96 CD4068 0.20 C040102 2.13 CD4518 0.97CD4015 0.83 CD4039 2.75 CD4069 0.20 CD40103 2.13 C04520 1.04CD4016 0.46 CD4040 0.97 CD4070 0.48 C040104 1.10 CD4527 1.43CD4017 0.79 C04041 0.75 CD4071 0.20 C040105 1.01 CD4532 1.21CD4018 0.93 CD4042 0.69 CD4012 0.20 C040106 0.62 CD4555 0.75CD4019 0.50 C04043 0.56 CD4073 0.20 C040107 0.69 C04556 0.78
CD4020 1.11 C04044 0.84 CD4075 0.20 C040108 5.36 MC14528 0.93
C D4021 0.90 CD4045 1.26 CD4076 1.17 CD40109 1.03 MC14553 4.43CD4022 0.62 CD4046 1.20 CD4077 0.39 CD40160 1.19 0/16508 8.05CD4023 0.18 CD4047 0.89 CD4078 0.20 C040161 1.19
C04024 0.70 CD4048 0.50 CD4081 0 20 CD40162 1.19
CD4025 0.20 CD4049 0.50 CD4082 0.20 C040163 1.19
CD4026 1.55 C04050 0.43 CD4085 0.84 CD40181 3.40

For our full range of components send for Free Catalogue
Our Offices ere at 209 Cowley Road. Oxford. but please do not use this as a postfl address

PRICES VALID UNTIL 31st AUGUST 1978
OFFICIAL ORDERS ARE WELCOME from Companies, Govt Deets Nate Me, Union Poly,
ORDERS: C W.0. add VAT is 8%+35p P&P- TELEPHONE and CREDIT (Invoice) ORDERS add VAT 08% + 60p
p&p minimum charge (the balance will be charged at cost) Pte.. 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 lust

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
Tel: 0865 49791
FAST SERVICE We guarantee that Telephone Orders for
goods in ttock, received by 4.15 p.m. (Mon -Fn.) will be
despatched on the mane day by let Clime Poet (some heavy
hams by parcel post) and our stocking I. good. Private
customer. should telephone end pay by giving their Accem or
Barclaycard number, with  minimum order value of E5.
Official orders, no minimum.

SINTEL

FORMERLY "THE RADIO SHOP" lg TARGET ELECTRONICS ef
16 Cherry Lane Telephone:
Bristol BS1 3NG 0272-421198

Official orders welcomed Gvt , Educational Depts etc

,''\ \ l I
/

;'

OC alliCROANIPFR.S.

PANEL METER
with ILLUMINATION WIRING

Dials are clearly figured on bright
for easy reading. 2.5% F.S.D. accuracy.
Zero adjustment at front. Cushioned
stops. Complete with mounting
washers.
Prewired and have lamp terminals
on
Snaprear off front cover and insert
(opp. extra). 65p
Two 6.3V bulbs for press -in fitting
pre -wired connector blocks which
12.6V external power through
terminals already fitted

TRANSFORMERS
PRIMARIES 240V
TR I 6-0-6
TR2 9-0-9

100MA
75MA

TR3 12-0-12 50MA
TR4 12-0-12 100MA
TR1A 6-0-6 100MA

Int screen
TR2A 9-0-9 75MA

Int screen
TR3A 12-0-12 50MA

Int screen
MOT Output Transformer 1.2K-8ohm
200MW . . ..

P&P for above 25y

Size 60 mm x 45mm x 40mm

T21 0-509a T30 0-1Amp
122 0-1009A T33 0-50v AC
T23 0-5009A T34 0-300c AC
124 0-1mA T35 -S- Meter
T25 0-5mA 136 Vu Meter
T26 0-10mA 140 50-0-509A
127 0-50mA T41 100-0-1009A
128 0-100mA T42 500.0-5009A
T29 0-50mA 143 0-30v DC

Price E4.65

Size 110mm x 82mm a 43mmwhite
043 0-309A 0420 0-2009A

pointer 045 0-509A 0450 0-5009A
nuts and 0410 0-1009fIA

Price E5.70
installed 10 Or more 10% Discount. P&P 50p

Lamp Kit TRANSISTOR SPEAKERS
64SS 21/2 64ohms 60p

onto 3W80 21/2 8ohms 50p
require 1W2 21/4 8ohms 50p

the rear 5012 2 8ohms 60p
4512 13/4 8ohms 60p
3812 11/2 8ohms 60p

10 or more 10% Discount. P&P 25p
80p
83p BUZZERS
9°P Very loud note. Cream plastic case. 50mm

£1.10 dia. 30mm high. 3 fixing feet with holes
92P spaced at 50mm.

9201/6V - 65p
£1.00 9201/12V - 70p

P&P 25p
£1.10

TR4A 13 Volt 500MA Twin Bobbin 70p
27p P&P 45p

All above 10 or more 10% Discount

NASCOM 1 Z80 MICROCOMPUTER KITAft. Includes interface for: TV or Monitor - cassette, dump -
ikaxiiik v.i Teletype - spare. PIO. Expansion RAM -BOARD up to 32K

BARCLAYCARD-.- --
VISA

Potential: High Level Language, Mini Floppy Disk. Excellent
Z80 evaluation kit £197.50 + VAT P&P E2 50

Proposed Seminar on NASCOM 1 Dragonara Hotel. Bristol. Oct. 14th
 Please add 121/2% VAT Remainder 8% VAT

Large selection of aluminium boxes & Instrument Cases
Phone in your Access or Barclaycard order. Catalogue 25p post paid.

07E! RN AS

DIGITAL

ELECTRONIC

AIARV1/1

CLOCK
Unik

IMMEDIATE
DELIVERY

Time Stylish Design

£8.95
INCL V A 7
POST PAID

Large Bright LED display
Choice of black or white case

THREE FOR £26.00
POST FREE

ETI
RECOMMEND
THIS
MODEL

ALL with red display on black background
Tilted front panel for easy viewing
Silent operation, all electronic
Space age technology L.S.I. circuitry
Alarm and 9 minute snooze repeater
A.M. /P.M. indicator
Seconds Display
Size 105mm x 115mm x 55mm high
Fully guaranteed

I
1 ii.1 111111 Li

ILIT UNIK TIME
11110 II)i

All mail to: Henry's Radio
404 Edgware Rd. London W2
PHONE 01l723 1008
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Test Unit for Sequential Logic

D. Rayner

Any one testing a sequential logic
circuit requires input pulses free of
contact bounce. This unit does this,
providing two switched, jitter -free
outputs and a 'slow' variable speed
clock. The complements of these
signals are also provided.

The components shown give the
clock a frequency range of 1-200Hz.
The clock's buffered output will drive
up to two TTL inputs.

The 100R resistors on all outputs
provide some measure of accidental
short circuit protection.

Speaker Power Indicator

J. Macauley

This circuit will indicate the peak level
of an input signal applied to a
speaker. It is primarily intended as a
fail safe device when connected to an
amplifier of higher power rating than
the speaker.

The circuit is unique in that no
separate DC power supply is required
since the circuitry operates from the
input voltage to the speaker.

R5 isolates the amplifier's output
stage from possible fault conditions in
the circuit. D1 to D4 full wave rectify
the input signal and the resulting DC
is used to supply the op amp.

The 741 is used as a comparator a
reference voltage being obtained from
across ZD3 and fed into the inverting
input of the op -amp. The non inver-
ting input samples the rectified input
signal. When a peak is fed into the
circuit the IC's output goes high.and
the led flashes. ZD 1 prevents the LED
turning on when the output of IC1 is
low due to the output being unable to
go less than 1.5V above earth under
these circumstances. ZD2 defines the
upper limit of the op amp's supply
voltage in the presence of large tran-
sients whilst R2 is the current limit
resistor. It should be obvious that the
level at which the led lights is depen-
dent upon the value of R3. The
accompanying table shows the value
required for this component for dif-

NOTE

ICI is CD40 49 CMOS
IC2is SN74 04 TTL
IC3,4 are SN7400 TTL

5V

100R
CK

100R
CK

100R
L IC3c 0/P 1

LIC 3d
100R

0/P1

330R LED2

IC2
k(f

5V

C4c "--NM\----°' 0/P2

100R
IC4b O/P2

330R LED3

C2e 5V
rr

Z D1

33V
R2
1k

NOTE
D1-D4 are IN914
IC1 is 741
LED1 is 0.2"LED

WATT/8f1 5 10 15 20 25 30 35

R3 kfl 5.6k 9.1k 12k 15k 16 k' 18k 22k

ferent input powers across an 8 ohm
load. If different load values are to be
used for the speaker the value of R3
can be determined from the equation,

R3=141/PR

P = Pout
R =load inQ

v,

- 3.3 kit
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IiiAccess or Barclaycard No.

the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM
 Smoother running '/Y
 Instant all-weather starting
 Continual peak performance
 Longer coil/battery/plug life
*Improved acceleration/top speeds
 Optimum fuel consumption
Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and cqmplete. It can be
assembled in two or three hours and fitted in 1 / 3 Mins.
Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1/50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch. All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C. B., nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE - Vehicles with current impulse tachometers (Smiths code on dial RV1
will require a tachometer pulse slave unit. Price f3.35inc. %ONT. post Ft packing.

Electronics Design Associates, Dept. ET 10
82 Bath Street, Walsall, WS1 3DE Phone: (9) 614791

Name

Address

Phone your order with Access or Barclaycard

Inc. V.A.T. and RP. QUANTITY HEUD.

X4 KIT £14.95

TACHS PULSE SLAVE UNIT £3.35

Send SAE if brochure only required.

I enclose chequelPO's for

Cheque No.

Greenbank Electronics
MICROPROCESSORS

SCAMP KITS
DON'T WORK

You re already got a commercial micro
computer ht. and you know Oat. due to
incomplete address decoding and yahoo
hardware limitations. II 3 hardly arty

more use than a ley,
You're now ready to pot SCAMP to
WORK.
You need a separate circuit beard for the
SCAMP chip. your own or your ealsbeg
kits programme in ROM. some RAM
working space and Mint/Output parts.
YOU need: a "SCAMP MOTO UMW!

Price. E5.95
(TM beard in double sided. with a gold
plated edge connector and has numerous
features. Nrther details on request an

SAL holps1

MPU CHIPS
CD? 1802 'CMOS MPG) £16.29
SC/MP I - replaced by SE/MP II
INS -8060 ISE/MP 111 £7.95
MS.K180 1EPIG E9.75
ISP-8A/60011 isc/mr II) 6.95
ME 1454086 I'l MI MK1/1011 £5.56
RIC 61303 proi £13.50
liK 3850 91 IIPLII £9.30
AM 3820 goo CPA. Zr MU) £16.50
MK 38804 124100 CPC 1 11101 E19.95

MW I/O
A0.5-1013 UART £4.41
INS 8154/1SP-8A/650 128 a 8 RAN 4. 2 I/O
ports £7.50

DATA
Hole. In this section all data books are :ablest to
In VAT for postage see Terms al loot el page

c 850 page RCA COSMOS Databook C4.95
c MAI page Motorola McMOS Oatabook Peel 5

Series II C3.50
"NC 145008 ICU handbook EI.50
"Understanding Microprocessors E2.75
"A Guide to SC MP Programming C3.50
16 page data for INS 8154 OSP 8A-6501 5011

29 page data tor SCAM' II 509

MK 3052 98 Inseam memory utter-4mq E9.90
MK 38531f8 Static memory inlerlecel £9.10
MK 3861 (Elf Peripheral 141 6.10
MK 3854 911 Direct memory occess1 17.90
MC 68201686 Peripheral 1/01 £6.94
MC 6821 16840 Peripheral I/0) £6.70
MC 6850 ACIA E7.17

ROM SOFTWARE ('FIRMWARE)
MS 11298 Nem Interpreter for 80601 £67.27
MC 6630 MIK Bug( E13.70
MK 3851 98 bromine! 449.95

ROM CHARACTER GENERATORS
RICIR 657108 E6.71

MCM 55768 £6.71
MK 2302 15 a 7 ASCIII £15.20
R002513 6.541
DM 8678 CAB £14.27
DM 8678 BWF £14.27

UV Eraseab1e SPASMS
5200 1512 a 81 E9.95
1702 £6.95

27118 11K x 81 411.95

51708 11K a 81 £9.25

EPROM (not eraseable)
IRE 2701P £5.11

STATIC RAMS
2101 1256 0 41
210211024 a 11
2111 155616
21121256 041
4101/2101 (A)
211411024 x 1)

MEM 6810 AP 1128 a 81

E2.95
E1.20
£2.95
£2.95

£15.95
E11.95
£3.47

EDP 11102 MPU our mensal 24.50
COP 1802 Enlualthe Kit E13.50

SPECIAL
2110 DATA PACK

A ant el the hallowing 5 280 data manuals
and IN IN reined data we tan find or

interest to the 280 user
c 90 page 286CPU Technical Manual
c 10 page 280-CTC Product Specilication
c 25 page 260P10 Technical Manual
c 200 page 280 Programming Manuel
c.25 page 280 Micro Wpm. Neatest

QUARTZ
32.768 KHz

Wade (295
60 KHz £4.50
100.0 KID £3.62
2110.0 Kea £3.92
201.8 KHz £3.92
262.144 Kea £3.62
301.2 KHz 43.62
312.5 KIR £3.92
455.0 KHz £3.62
1.0 MHz £3.23
1.008 MHz £3.62
1.8432 t/A4 43.23
2.0 Wiz E3.23
2.097152 Ritz E3.23
24516 Mat E3.92
25625 MHz £3.92
3.0 MHz E3.23
3.2768 WI, £3.23
3.579545 Mlle £2.95
4.0 Mt £3.23
4.032 MIT £3.23
4.096 OW E3.23
4.194301NR, £3.62
1.433619 MHz EI.36
4.668 MHz E3.23
4.8 Ng 43.23
4.9152 MU 6.23
5.0 MHz £3.62
5.12 Mb E3.132

6.0 Mkt (3.82
6.144 MU E3.62
61 Mb E3.62
6.5536 MW E3.62
7.0 Mb (3.62
7.168 MHz E3.62
1.68 Mkt 43.52
7 86432 MHz £3.62
BONN £3.62
8.388608 IAN (3,62
98 PAN E3.62
il) 967 £3.62
10.7 /Ma 6.62
12.0 NIP 43.62
18.0 Mitt E3.62
18.432 WO 43.62
270 11111/ 43.62
26-29 Mkt
13rd Harmonic' £3.62

38-40.5 MHz
(3rd Narromsol 13.62

100 Kb £3.62
other trettheethea to order

CMOS
Cut prices for Amateur users and Export only Note Industrial Users
- No % discount available on these prices, instead use franchised
distributors standard onces. hst available on request.

eloolly Motorola. RCA

4001) 15p 4050 48P 40107 59P 1514 16.65

4001

4002

1006
179

1

E1.05

5051 72P
5052 72P

4053 2P

401011 6.36
40109 El _02

40181 E3.39

4515
4516
4517

4299
CID'
£3.82

4007 18p 4051 E1.710 40112 01.40 4518 E1.02

4006 87p 4065 £1.28 40192 LIAO 1519 5Ip
4009 50p 4056 £1.34 40193 £1.40 4520 E1.06

43310 50p 4057 65.70 40191 £1.11 4521 £1.68

4011 1Bp 4059 CABO 40257 £1.40 1522 E1.08

4012 i Bp 4060 11.15 4169 CLOS 4524 N/S

4013 42p 4051 £15.67 4161 £1.06 4571 E1.011

4014 86P 411627 E10.00 41M £1.45 4527 EI.52

4015 alp 4063 £1.09 4163 41 .6 4528 9917

1016 15P 4064 N/S 4174 41.08 4529 0.14
6117 999 4065 N/5 4175 99p 4530 EGP

4018 89p 4866 57p 4194 C1.08 1531 £1.45

4019 489 4067 Elea 4406 E5.59 4532 £127

4429 99p 4068 2211
4409 176.58 4534 6.13

4821 910 1(169 20p 4110 E5.73 4536 t3.69

4022 66p 4070 2311 4111 61511 45371 41 323

4023 20p 4071 21p 441291 E17.14 4538 E1.25

4024 66p 4372 2Ip 441131 £12.92 4539 91p

4025 19p 4073 219 44198 £730 4541 0.14
4026 EI.90 4015 23111

44151 N/S 4543 £1.59

4027 45p 4275 15P 1119 ELS 4549 669
4028 alp 4077 2311

4422 MOO 4552 E10.55

4029 980 4078 2Ip 4431 KRA 4653 £1.117

-6130 5ep 4061 20p 4437 £11.32 4564 01.19

4031 0205 4092 2Ip 4435 E7.93 1555 78p

0032 El .00 4065 74p /Ma £11.58 4556

4033 £1.45 4066 13p 1450 1267 4551 ass
4634 EI.96 4049 E1.50 4451 £267 4558 CIA
4035 E1.11 4093 63p 4152 TI1A 4559 £169
6336 [215 41114 01.90 4490FP £6.54 4560 E1.54

1037 (1.013 9795 E1.05 449170 E4.92 4561 65p

6138 ELM 4096 E1.05 4700 E1.75 4562 6.33
4039 t2_15 4091 672 4500 6.56 4566 41.59

1040 E1.05 4096 0.10 4501 17p 4568 1238

4041 6080 4199 £1.45 4502 91p 4569 £257

4042 E9P 40361 N/S 4503 694 4572 250
4043 949 40109 8250 4504 6.71 4500 45.74

4814 90p 46101 Eliot 4505 SI p 4581 1:2_62

4045 11.45 40152 4212 45117 550 1582 93p

4046 E1.21 40103 82.12 4508 E2443 4503 759

4047 87p 40104 81 .6 4510 0011 4584 43/0

4048 510 40106 E1.06 4511 E1.38 1565 E1.01

4049 410 40106 710 4512 Blp 4599 (2.06

(National ele.) 7406 Series
74E03 26p 7466 69p 11E173 E1.21 741721 £1.50
74032 26p 74089 44.65 74E174 E1.21 140213 £230

74E04 26p 74E90 92p 710175 41.21 7161131 74p
74E06 26p 7463 92p 74E192 ELK; 14E932 749
11010 26p 74£15 E1.31 74E193 £1.49 746113 74p
74E14 E1.51 740101 E1.31 140I6 £1.31 74E931 74p
74421) 26p 74E150 £4.17 74600 £720 14E905 [7.71
74410 20p 74E151 0263
14E32 26p 74E151 (193

74057 £236
74E1E0 £1.49
74E161 £1.49

TIMEBOX. Digital Clock
Case, 56 x 131 x 71.5 mm

74042
74048

74E73

£1.20
12.37

74p
14674 63p 740182 01.49 with red acrylic window
74476 74p 740153 £1.49 Choice of case colour,
7163 E1.97 74E164 41.31 white, red, orange, blue.
74E85 E1.97 744165 E1.31 £2.06.

'VEROSOARD'
0 1 Pitch with copper strips
21/2 x 1 (pack of five) 59p
21/2 x 33/4 41p
21/2 x 5 49p
2Va x 17 £1.52
33/4 x384 49p

x 5 56p
33/4 x 17 E1.95
4 7 x 17.9 E2.52

1 Plain board (no straps)
304 x 2'/a 28p
31/4 x 5 45p

x 17.9 E1.28
Terminal pine El .50/500
V-0 DIP board 96p
DIP breadboard E2.42
Spot face cutter 829
Pin insertion tool 99p
SOLDERCON PINS
100 50p
1000 E3.50
DIL SOCKETS
6/14/15 pm 10p/12p/13p
TIMER ICS
NE 555 29p
NE 556 (special offer( 59P
OP -AMPS
CA 3130 (COS / MOS) 149
CA 3140 35p
741 Minidip 22p
100off 741s E17.50
LM 301A 30p

LED DISPLAYS
FND 500/507 Jumbo 0.5
7.segment E1.25
FND 357 0.35 ca 7-
segment . E1.40
"9" LED DISPLAYS. Class II
devices. but fully guaranteed
by us for 'even' segment brilli-
ance, etc - money back or
exchange d not satisfied
DL -704E 0.3M cc 85p
D4-7071 0.3M ca 85p
DL -728E 2 x 0 Ste en E2.013
DL -727E 2 x 0.5m ca E2.00
DL -750E 0.6in cc E1.80
D1 -747E 6in ca E1.80
LIQUID
DISPLAY
4 x 0 5in digital 40 pin DIL

£8.95
CLOCK CHIPS
AV.5-1 2244 13.50
MK 50253 E5.50
MK 50362/50366 E6.95
MC 14440 (LCD) . E11.911
SIX DECADE COUNTERS
MK 50395/6/ 7 £13.75
MK 50398/9 E6.70

CATALOGUE. free en request )when arailablel
Terms- CV/0 Add VAT to all prices al Pr except where staled otherwise

Post. Mc. UK 25p I+ ZP = 2710 per order Export add 75p (Europe'. 02.50 elsewhere. no Yet
Polys. unwersthes. govt deals etc.. car telephone their orders tor immediate despatch

GREENBANK ELECTRONICS (Dept. TIDE)
92 New Chester Road, New Ferry, Wirral, Merseyside L62 5AG England. Tal 051-645 3391
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NOTE
03 is BC214L

NEON

Cla ClbT T R5

RV1

C3

R7

SCR1

""- C4 R6

CDI for Positive Earth

R. Vivian

The CDI Mk II ignition published in
the May issue has been designed for

negative earth cars. Attempting to
install it in positive earth vehicles by
reversing the supply connections will
lead to problems caused by SCR1
triggering as C3 is discharged (ie as
the contact points close, and not as
they open).

This modification provides a solu-
tion by discharging (C3) through a
transistor (Q3) which conducts when
the points open. Any general pur-
pose PNP transistor capable of
sinking 200mA (eg BC21 2, BC214L)
will do.

Brake Fluid Indicator

D. Shorthouse

This circuit indicates by means of a
warning light and a buzzer when the
fluid in the tank of a braking system is
getting low.

Normally both electrodes are
immersed in the brake fluid, and the
bases of Q1 and Q2 are at ground
potential (the fluid makes a connec-
tion between the electrodes and the
brake cylinder which is connected to
the car chassis). If the fluid level
should fall, and either of the elec-
trodes becomes dry, Q1 or Q2 will
turn on which will turn on Q3 and Q4
and the alarm energised.

ELECTRODES (40A BRASS
STUDDING ON PROTOTYPE)

NOTE
01,2,3 are BC107
04 is BC461
D1 is 1N4001

+12V

VE
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A compact 10MHz
Oscilloscope for £165!*

I c apIIon electronics
56 FORTIS GREEN ROAD, MUSWELL HILL, N10 3HN

TELEPHONE 01-883 3705

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 TIL209
5 for 4 for

(INC CLIPI

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).

Gould Advance 0S140
This single trace 'scope offers

exceptional performance, with full
trigger level control - even when
using the bright line facility.

Maximum input sensitivity is
5mV per division, and timebase
speeds are from 200 ns to > 1 s
per division.

Contact us today - at this price
the 0S140 is too good to miss.
*Applicable to the UK and Eire only.

NI> GOULD
Gould Instruments Division
Roebuck Road, Hainault, Essex LG6 3UE.
Telephone 01-5001000. Telex 263785.

TIB 15/78

HB 2E2LNEEW LA NRCI STREET, KETTERING
TELEPHONE KETTERING 0536 83922 520910

BULK OFFERS

ISTORS PER 10 PER 100

BARGAIN PACKS

IC.
BC107/8/9
PBC107/8/9
BC547/8/9
BC557/8/9

£0.65
£0.65
£0.75
£0.75

£7.50
£5.50
£6.50
£6.50

LM324 (14 KM) E7.00 £51.00
LM555 (8 OIL) E2.60 E23.00
LM741 (8 DIL) E1.60 E15.50

BC212/3/4
BC194/5

£0.75
£0.80

£6.50
E7.00 TART BEADS

8E199
8E200
W1'50/1/2
TIP31A/ 2A
TIP41A / 2A
2N3055 (T03)

E1.50
E2.50
£1.65
£3.20
£4.80
E4.20

E11.00
£22.00
E15.00
E30.00
£43.00
£38.50

0 lot. 0.220. 0.4701.
1 v 135v E0.75 96.30
2 2ti I 35v E0.95 £8.00
4 7mf 35v E1.20 £11.00
100 35v E1.50 [12.00
22016v E1.50 £12.00

293702/3/4 £0.80 E7.00
253819 E1.70 E14.50 HARDWARE

8 pin OIL Socket E 1 .00 E9.00
DIODES 14 pin DIL Socket E1.10 £9.50

1N4001/2/3 £0.48 E3.90
16pin DIL Socket E1.20 E10.00
24 pin DIL Socket £2.00 E18.00

1N4004/5 £0.55 £5.00 Min slide switches £1.50 E12.00
194007
1N4148

£0.70 £6.00
E2.20

Min push to make switches
E1.50 E12.00

Zener Diodes 400mW £0.75 £5.80
RESISTORS Yr Watt Carbon Filer (Min
Type)
Single. Values £1.25 per 100

LED. Mixed lots of 100 L10.00 per 1000

0.2 Red £0.90 £8.00 MICRO PROCESSORS
0.125 Red £0.95 E8.00
0.2 Red Flat Sides COX 10 Wide range of micro parts stocked. Send km

£1.60 £15.00 free list or visit our showrooms in Kettennii
0.2 Yellow/Green £1.20 £10.00 and get hands on experience of thr-
0 125 Yellow/Green E1.30 £10.00 PET2001. in stock now
0.2 Yellow /Green Flat
Sides CCD(11 / 12 E2.20 E20.00

(PET 2001 is distributed by our SISTI,
company HE Computers)

ORDERING DETAILS
VAT: Add high rate to  items Standard rate
to others.

POST & PACKING: 30p on all orders
under E5.00.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
condition will be replaced or refunded.
ENQUIRIES: Please enclose a suitable
S A.E.
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BUILD THL

TREASURE
TRACER

MK III
METAL
LOCAT4JR

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
creen to eliminate capacitive

effects.
. Loudspeaker or earphone opera-

tion (both supplied).
 Britain's best selling metal locator

kit. 4,000 already sold.
 Kit can be built in two hours using

only soldering iron, screwdriver,
pliers and side -cutters.

 Excellent sensitivity and stability.
 Kit absolutely complete including

drilled, tinned, fibreglass p.c. board
with components siting printed on.

 Complete after sales service.
 Weighs only 22oz.; handle knocks

down to 17" for transport.
Send stamped, self-addressed

envelope for literature.

Complete kit £15.95
Plus £1.20 P&P
Plus £1.37 VAT (8%)

with pre -built
search coil

Built, tested
and
Guaranteed

£20.95
Plus £1.20 P&P
Plus £1.77 VAT (8%)

MINIKITS ELECTRONICS,
6d Cleveland Road, South Woodford

LONDON E18 2AN
(Mail order only)

Save on Calculators

TEXAS
715040 forint. display. 10 digits. mem. Printing ca lc I £70.00
PC 1008 (Pont. Cradle for Ti prog calculators E151.20
T151:3 (10 morns 8+2, 32 prop steps) £28.40
1157 (Key Prop. 150 Prop. steps. 8 Mews) £32.35
1158 Key prog £64.80
T159 Mag Cord prog . .. POA
Software for 1159 & 58 (e7ach) (four available) £24.00
71 Programmer (Hex to Oct conversions) E49.915
Little Professor (child's calculator) £10.110
CASIO
FX2500 (6+2 scientific /fraction LCD 1000 hours) £19.90
FX120 (10 dig full sci + 6 brkts + Polar /rect coordinates E19.95
ST -1 (4 -way Stopwatch function & %) £24.95
MQS IL-C.D. Clock, two Alarms. Calendar. Calc ) £34.95
FX48 (mini cord scientific 6+2) E24.00

£21.90
E17.90

401000 (L C D cal timer clock. alarm 1 year bat)
C081 (LC0 clock /cal /alarm. 1000 hrs)
HEWLETT PACKARD
H P 31E at £38.88. H P 33E £68.12. H P 25C £105.95
H P 22 Business 'Management Calculator. Low Price POA
H P 67 E211111.16 H P 97E114.112. H P 29C £118.90
GSM
Commodore Pet Computer 2001/ 8K
M55 ;Maths) S61 (Slats) N 60 (Navigator)
Sinclair Cambridge Programmable Calculator
A C Adaptor £3.00. Programme Library
SHARP EL8 130 LCD musical talc - great, no keys

£695
£58.32
£13.44

£4.70
£18.00

MeeMr Chem Challenger (60.000 moves) E134.95
Oentrnon Mester II (Computer backgammon) Low price

£149.95
LC.D. Peuwetch E29.95
Commuter Checkers. (Draughts 4 levels of play) E89.95
Cannon PIO print: display desktop talc £69.95

Kra.Iii. sic.
Sept* cabal it
oafs. day odIals.
Alar. will ins
wual. kazz any
"Mao. Strap le
:Wiles* W.I. Dell
E27.46.

LCO Chroaapraph
with adlostallo
bracelet 8 Inca
art mill. ota

halo. Icy.
gimmick. tulles
sad Mal alipacl

Stopwatch
filmnl flown la
moist. ....... .
111111 and Ma.
baffle al mods.
...... 11.11130
1101 E18.50.

We supply all Seiko watches
We accept poet /company purchase orders on all goods

KRAMER & CO.
9 October Memo. Holders Hill Road, London, NW14 1 EJ
Tete.. 888941. ATTN. KRAMER. K7 Tel. 01-203 2473

MAIL ORDER ONLY. S.A.E. for date sheets
Export sequin. welcome

Telephone and Telex orders accepted

HAVE YOU DONE IT LATELY!

Fit a
new tape head

and transtorm the
performance of

four tape
ecorder

MoRd.91-1114
QUALITY

REEL TO REEL
AND CASSETTE TAPE HEADS

Full Catalogue 25p

Please enclose
20p P&P with order

B24 -RP stereo cassette
glass/ferrite record/
playback £9.84

B12-01 mono cass.
playbk. £1.60

B24-01 stereo cass.
playbk. £2.80

A28-05 stereo 8tk car-
tridge £1.80

El 2-09 stereo/mono
cass, erase . . . . £1.80

5/7 Church SI, Crewkerne Som. Tel 104601 74321

SEMICONDUCTOR
OFFERS

ALL FULL SPEC.
BC2I 2. BC182.13C237. 8E197. BC159. all 8p each RCA 2015
TO3 Power Transistor (Sion to 2N3055) 35p ACY18 18p 8E200
20p Motorola MRD 3051 Photo Transistors 35p N Channel
F E Ts $0111111, to 2N3819 18p Mofset Sim to 40673 35p 35140
Mosfets 50p M203 Dual Matched Pairs Mosfets Single Gate per
F E T 40p Intel 1024 bit MOS Rams 95p Mullard 88113 Triple
Vaccap Diode 35p MC1310 Star. Decoder IC, El 20 CD4051
CMOS 50p 741 8 -pin D I L 23p 500v 600rnA Bridge Rees (ex.
equip ) 25p 154002100v IA Diodes 4p. 14005800v 1 A Diodes
7p E H T SIL Rec 15Kv 2 51nA. 15mm  5rnm 30p. 7812 12v
IA Plastic V Rees 95p M. Nimes ITT 5870Si 13 x 6mm Fig Site
85 Nolies ITT GN / 9A 13 A 8mm 65p 0.2 or 0 125 Red LEDs
12p each MAN3A 3mm LED Displays 50p 741S (wide
bandwidth) 35p LM380 80p. LM381 90p 28414 75p TIL305
Alpha -numerical Displays with data. E2 75 ORP61. Mullard.
new. boxed 30p Special Offer SGS TBA800 (Cs. 10 for £2.90.

MICROPHONES. EM506 Condenser Mikes. Uni- directional.
F.E T Amp Dual imped . 501( /600ohrns. 30.18K Ha. on/off
switch, El 1 .00 Miniature Tie Pin Condenser mike 1K imp.,
omni.directional uses hearing aid battery (supplied) E4.95.
Grundig Elecrrer In ens with built-in F ET Preamp El 50. Crystal
Mike Inserts 37mm 45p Electret Condenser Mikes IKE) Imp. with
std Jack Plug E2 85 Cassene Condenser Mikes with 2.5 and 3.5
Jack Plugs E2 85 Standard Cassette Mikes 200 ohm Imped with
2 Sand 3 5 Jack Plugs El 20

MORSE KEYS - Ho -speed Type. all metal. £2 25 Plastic Morse
Keys 95p Belling Lee L4305 Masthead Amplifiers and 2400 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 Relar 3 pole C /0 5 amp Contacts 11 -pin base 80p 12 volt
4 pole N 0 Reed Relay 20p MM. 24v DC Sealed 2 -pole C/O
relays 3.amp contacts New 55p

MOTORS. 1 5 to 6v DC Model 20p. 115v AC min 3 8 P with
Gearbox 30p 240v AC Synch Motor 1/51h R P.M 65p 240. AC
Synch Motor 1/24th R P.M 65p Crowe. 115v AC 4 R P M
Motors. new 95p 12v DC 5.pole 35p

B OXES. Black A B S Plastic with brass inserts and lid, 75 s 56 x
35mm 40p 95 x 71  35mm 49p 115 x 950 )6rnm 57p.

TOOLS. Radio pliers 5in insulated handles El 40 Diagonal side
cutters. 5m. insulated handles El 40

MAINS TRANSFORMERS, all 240v AC primary Postage shown
in brackets per transformer
6:0-6 100mA. 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. E2 25
(45p) I20 4 Amp, E2 75 (54p) 15-0:15v 1 Amp.. E2.10 (45p(
30:030v Amp. £2.75 (54p) et 2
Amp. £4 50 (54p). 20-0-20v 2 amp, E3 50 (54p) 25v 1 5 Amp.
El 45 (45p) 18v 1 5 Amp rectified. E2.00 (45p) 35v, 2 Amp.
2 5v 2 Amp toroid. E2 95 (54p) 20v 2.5 Amp. E2 20 (54p) 1 1

Xenon , triac pulse transformer. 30p

SWITCHES - Min Toggle. SPST 8 x 51 7mm 45p DPOT 8 x 7 x
7mm 60p DPDT Centre Off 12 x 11  9mm 75p DPDT C50
Sliders 20p R S Single Pole C 0 Push Buttons 45p Roller Micro
Switches 15p M. Micro Switches 13 x 10 e 4mm 20p M.
Push to make or push to break Switches 160 6mm 15p

SOLDER SUCKER. Plunger type. eye protection, replaceable
nozzle. high suction. E4.95 Reed switches 28mm norm open, 6p
each

TAPE HEADS - Cassette Stereo £3.00.BSR MN 1330 'h Track
Dual Impedance R. / Playback 50p 8SR SRP90 % Track Stereo
Rec /Playback El 95 TO10 Assemblies. two heeds. `h Track
R. /Playback Staggered Stereo with built-in per head
El 20 Tape Head Demag 240v AC El 95.

B UZZERS -GPO Type 6:12v 20p M. Solid State Buzzers
6-9-12 or 24v 15mA 75p All Metal Boater. 30rnm de m. 6:12
volts high tone 25p

fU.H.F TV Transistorised Push Button Tuners (not Varicap). new
and boxed. £2 50

MURATA MA4101L. 4OkHz Transducers. roc/send, E3 25 pair

METERS-Grundig Batt. Level Meter 1 mA 40 x 40mm El 10
Min Level Meter 200is a 25  15mm 75p Ferranti 600v AC Meter
E3 95

POT CORE UNIT. Has 6.pot cores, including 1 FX2243 (45mm)
and 2 FX2242 (35mm), 3 20mm Panel Fuseholders. 3 T03 SIL
Power Transistors on heat sink panel with various transistors and
diodes with a 5.amp plastic S C R New El 75+ 75p P&P.

LAI220 ad, core 15mm die. I 4mH18rnfil. HI 0, 6 for 50p

AEROSOLS -Sena.' Switch Cleaner + Lubneeni eon 55p.
Freezer bows 50p Gear Cleaner & Tar Remover 14o. 85p

SOLENOIDS -740v AC 45p 12v DC H Duty 75p

12 -WAY MOTORISED CAM UNITS. 50v AC low rev motor
driving 12C/ 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

8 WAY RISSON-CABLE, mm 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 F08 -LISTS

ORDER ADDRESS

PROGRESSIVE RADIO
31 CHEAPSIDE, LIVERPOOL 2

051-2360982
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FLADAR
PRIMARY

SECONDARY
BY SERIES

DUAL

ANSFORMERS

VOLTAGE

ALTERNATIVE
AVAILABLE

220-240 SOHZ.
VOLTAGE AND CURRENT

OR PARALLEL CONNECTION

Type Vskw Current £ 110 Type Yelps Current y p/p

601E12. 12+12 NA EACH 3,60 75p 12E105 6+6 1A EACH 2.0 507

601E15 15+15 2A EACH &SO 75p 120E09 9+9 075* EACH 2.0 60p

121E10 10+10 0 6A EACH

.

2.0 60p

51}12°
20+20 l'5A EACH IN 75p

121112 12+12 0.5A EACH 2.0 60p
601E28 28+28 I.1A EACH 310 751

121E15 15+15 0.4A EACH 2.0 60p
613R30 30+30 IA EACH 3.80 EAP 121E20 20+20 0.25A EACH 2.0 60p

501E12 12+12 2A EACH 3.10 70p 081506 6+6 0.66 EACH 1.80 50p

501015 15+15 1.611 EACH 3.10 70p 081E09 9+9 0.5A EACH 1.80 50p

501620 20+20 120 EACH 310 70, 081E10 10+10 0.4A EACH 1.80 50p

501E28 28+28 0.9A EACH 3.10 70 11

081112

08FEI5

12+12
15+15

0.3A EACH

0.25A EACH

1.80

1.80

50p

50p
501130 30+30 0.6A EACH 3.10 700

O5FE06 6+6 0.5A EACH 1.50 50p
MEM 6+6 1.6A EACH 2.60 65p 065010 10+10 0.35A EACH 1.50 50p

20FE09 9+9 1.0A EACH 2.60 65p 055E12 12+12 0.25A EACH 1.50 50p

201E12 12+12 0.8A EACH 2.60 650 06EEI5 15+15 0.20A EACH 1.50 50p

201E15 15+15 0.6* EACH 2.60 65p

20E629 20+20 0.5A EACH 2.60 65p
30FE30 0-1215- IA 2.95 1.00

20-24-30

601E30 0 -12 -IS- ZA 4.70 1.00
601E52 260-26 IA EACH 3.60 759 20-24-30
601E60 30-0-30 IA EACH 3.60 75p 1001E30 0-12-15- 3A 5.60 1.00

801E52 26-026 1.5A EACH 4.50 75p 20-24-30

BOE160 39430 1.5A EACH 4,50 750 100FE60 30030 2 510 1.00

1001E28 28-0-28 2.0A EACH 4.50 75p 1001E26 20026 2 4.80 1.00 

TRADE ENQUIRIES
FLADAR ELECTRIC WELCOME PAYMENT TERMS:

C.W.O. Cheques.
P.O. BOX 19 Postal Orders

PLEASE ENQUIREWESTC LI FF -0N-SE A Please Add 8% VAT
ESSEX. 0702-61 3 3 14 FOR OTHER TYPES After post & packing.

NOT SHOWN

LINES FROM OUR VAST STOCKS -IMMEDIATE DELIVERY
All below manulecturers pbces - all new stocks
Quantity discounts - export enquiries invited
Postage & packing 35p per order
CALCULATOR CHIPS General instrument
GIMT4 on anti static foam 24 pin D I.L socket for
use with Bowmar display E1.50 ea. Pack of 25
chips £25.
IOWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0 2 digits. Common cathode
with red betel £1 .26 ee 10-C10.
TEXAS 19 gold plated snap key contacts on gold
plated P C board Size 70x80x2mm 75p ea 10
for EL
ORP12 light dependent resistance (Eq  RPY301
2 for El 10-£4.
FAIRCHILD FND1O 0 15 7 segment display
C. cathode 50p 10 for E4.50.
TBA 120A TV IC amplifier Siemens 75p
10 -ES. 100-E50.
B ECKMAN 500 ke Triggerable clocking
oscillator for use with calculator chips 5v supply
with °Mutt
BURROUGHS S DIGIT Parietalex calculator
display 7 segment 0 25 digits. Neon type with
red betel socket and date. £2.50 ea 10 for E20.
ALMA PUSHBUTTON high reliability reed
switches. Push to make 18x27x18mm 40, ea 1

for £3.50, 100 for E30.
SMITHS INDUSTRIES Audible warning devices
6.12 volts 2 transistors 30x1Omm encapsulated
50p ea 10 for E4 100 for E30.
HONEYWELL PROXIMITY DETECTOR nie
gral amplifier 8v D C £2.50 ea 10 for £20 100
for E175.
OSMOR CHANGE OVER REED RELAY 12v
coil 20m /a operating current 59x17x13rrirn 75p
ea 10 for Ell 100 for C415.
MAINS FORMERS (miniature) all with
240v primary. 12 volt 100 m/ amp 60x40x42

per
ea 10 100

95p ES EGO
12-0-12v 100 ',amp 28x25x27rnm

£1.20 E10 E80
Valve output 40 1 61x15x42 mi

75p E6 EISO

EL13.4 output 804344mm 95p Et EMI
SOLDER finulucore type) by Servicoi
10 metres for El. 50 metres for E4.

SPEAKERS (miniature) per per

2'.. 8 ohms
ea

75p
10
E6

100
E50

21/2 8 ohms 75p E6 E50
21/2 40 ohms 75p E5 E40
CLOCKING OSCILLATOR (Pye-DYnamics)
thick film 1mHZ supply 5v 19x25x6mm 85p 10
for E7.
T.V. TUNERS by GEC UHF 38 mcs sae
314 It2 1ast 1 'A H £2.50 ea 10 for E20.

T.V. SOUND TUNER KIT. Through your F M
tuner Kit of parts with instructions E5.110
2N3055A (80v version of 2N3055)
10 for E2.150 100 for E22. Canon of 350 for £70.
JOYSTICK CONTROLS. (Ideal for TV Grimes,
model control), sturdily constructed compact
giving full 360 movement and control. Each unit
fitted 4 -off 100K linear, controls. Pair £6.00.
T4/RF LONG -MEDIUM So 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 *Sim 19x13x6cm.
THIS QUALITY AMPLIFIER E10.05 WITH
CIRCUIT
POWER UNIT KIT FOR ABOVE MODELS
25/28 VOLTS E2.95
TAPE HEADS'/. track. Record Marriott XRPS36
E5. XES I 1 erase £1.26. XRPS 18 E3.50.
MULLARD TUNER MODULES with data
LP1171 combined AM /FM IF strip -E4.
*LP1179 FM front end with AM tuning gang,
used with LP1171 -£4.  LP1171 end 79
pair -18.10. * LP1 I 57 complete AM strip -
£2.09. * Ferrite Aerial -115p.
SEVEN DIGIT MINIATURE COUNTER by
Durant 12.24 volts D.C. 3 Watts. Size 40x25HX
55L mm Et each. 10 for E9. 100 for CIO.
INDUSTRIAL Price 10 100*
RELAYS ea
By IM igi-UM RON
At Mu 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,,,, £1.20 E10.00 E90.00
60.02 12V AC
2 -Pole C. Over Octal
Enclosed type 85p E7.50 E65.00

All relays are 250V 6 Amp AC Current Rating

FREE t
TRANSISIOR

CATALOGUE
AND EQUIPMENT

SEND STAMPED
il2VoU

ADDRESSED ENVELOPE
min 91/2" x 6'h'9

1,4? YOUR COPY NOW

AM mail to:
Henry's Radio
404 Edgware Rd
London *2
Phone 10 I ) 723 1008

relkilCiAvCARD

0:3=21

HIGH PERFORMANCE

ELECTRONIC
(CAPACITOR DISCHARGE)

IGNITION

UNIT

Fit one

today

and SAVE,SAVE,SAVE.
 MADE IN OUR OWN U K.

FACTORY

 SWITCH FOR INSTANT
RETURN TO ORDINARY
IGNITION

 ON OFF IMMOBNIZE
FACILITY

NEC, OR POS EARTH

 HEAVY GAUGE ENCLOSED
METAL CASE

 BUILT FOR YEARS OF DE
PENOABLE SERVICE

 REV LIMITER TO PREVENT
OVER REVVING

 FULL 12 MONTHS GUAM
TEE

INC.

POSTAGE

& VAT

IN U.K.

Why pay more when you can still get this
strongly built easily fitted and highly efficient
unit at such a wonderful price? We have made
and supplied our C.D.I. units to many ehousands
of satisfied motorists and here is your chance to
get one to -day at virtually pre -inflation prices.
Based on E.T.I.'s original design and made with
their approval, the E.T.I. Mk. 2 incorporates
switch for instant return to conventional ignition
(motorists like that), on/off immobilise control
facility which only you can know where it is
positioned, rev. limiter etc. etc. THE BENEFITS
TO YOUR CAR AND YOUR POCKET ARE EN-
ORMOUS - easier starting from cold, better on
petrol consumption and engine wear and an end
to burnt -out contact points. Fitting is easy and
you save even more if you build from the kit.
STATE IF FOR POS. OR NEG. EARTH WHEN
ORDERING (12 volts only).

THIS IS THE FAMOUS

ETI Mk 2

Pay by
Access or

Barclaycard
- just let us

have your
number

Stirling Sound
37 VANGUARD WAY, SHOEBURYNESS, ESSEX
Telephone (03708) 5543
Shop - 222/224 West Rd., Westcliff-on Sea

To Stirling Sound, 37 Vanguard Way, Shoeburyness, Essex
Please send without delay Ready -built C.D.I. Unit(s) @ £14.95 each
(State if + or - earth)

. . C.D.I. Kits) @ £1 2.75 each

for which I enclose cheque/money order for £

Access/ Barclaycard No

NAME

ADDRESS

LBLOCK LETTERS PLEASE
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STR UTT ELECTRICAL AND MECHANICAL 3C, Barley Market St. TAVISTOCK 5439
ENGINEERING LTD. Tavistock, Devon PL19 05F. TELEX 45263

TTLs 7493 up 74194 160p 4073 34 62121. . 11p* 06324 36p 11934 96p 2113708 14p* 40673 94 LEDs Boots
7400 139 7494 Slip 74195 1109 4079 9709 0213 4:119. 96337 36p 11P346 11911 293709 1 4 p 40841 909 011209 139 IC 555 Protects 145p
7401 14p 7445 iSp 141% 100p 4091 209 C2131. I Ip 06939 30p 119340 I 10p 29381925p' 40842 114 111.211 20p 50 CMOS IC Pooch 95p
745101 159 7495 94 74197 130p 4092 Thp C211 13p 8E040 30p TIP34C 155p 29302250p 00871 909 711212 25p 52 Projects IC 741 75p

7402 16p 7197 290p 74190 250p 4093 949 C2111. 13p* 87041 30p T1P351 220p 2/13023 70p 40872 909 711216 18p 50 Proncis 663130 95p
7403 16p 71100 1409 74199 250p 4098 120p 6237 16p 86652 20p 119350 280p 293866 115p mode, 19220 I 6p 991.1 IC Emnraton 2507

7401 209 74104 7* 14221 174 4099 1459 C2374 169 BFR79 30p* 119308 260p 243903 I 8p 84413 Bp 111222 14 Liner IC Equivalents 275p

7485 25p 74105 75p 74600 350 11 613 105p 623711 169 BERM 30p* 1)9386 330p 293904 18p' 0447 Bp 111228 24p 50 Simple LED Circuits 75p
7486 40p 74107 36p 74905 84 4161 105p 0238 I6o* 94801 30p* 110419 65p 293905209 0481 139 dips 3p First Book ot Transistor

7407 40p 74109 sap 74/110 42p 4162 104 C2304 16p* 90029 30p T1P410 BOp 21139062011' 0670 Bp Equivalents 50p

7409 22p 74110 609 74411 440 4183 105p C2381 16p, 110030 34p TIPIIC 78p 211403905p' 0485 15p Voltage Sneed Book ol Treonlor
7109 22p 74111 75p 24420 44 4174 114 6238C 20p 117084 30p 7711128 70p 28123755p 0490 Bp R ulators Etptilalsols I 14
7410 180 74116 220p 74410 409 4175 loop 0326 Illp B7485 309 TIP4211 02p 2114058 12p 0491 9p 70055v+ 95p
7411 269 74118 114 4194 105p C337 111p 117886 30p 114.428 82p 294059 1 2p 0495 9p 181212+ 95p
7412
7412an

24
289

74119
71120

225p
130p

44138

4409

7709
704

0338 189
6515 5011

80087 30p
6E081 30p

01112955 78p
1193055 70p

29406012p'
294061 1 flp

04200 911

04202 99
791515+ 95p
7818 18+ 95p

309
65905

Linear ICS 111555

7413 40p 74121 32p 4000 18P 4410 715p C5I7 50p 00950 229 11043 34p 2114062 illp 19914 4p 7824 24+ 959 CAN" 84 04554 65p

7416 40p 74122 54p 4001 14 4419 2E4 C5I7 169 OF951 229 11090 229 2114123 229 111916 4p 7905 9_ 9009, CA3014 I 4.4 111560 320p

7417 40p 74123 7511 4°°6 950 4422 554 C5I74 18p 07952 22p TIS91 25p. 291124 241` 19400112 6p 7912 12- 104 CA3018 70p 9E561 395p

7420 180 7/125 75p Urn° 1709 4433 12539 C5478 16p* 1119911 90p TIS93 30p 294125 2211 91400314 7p 791515- 10011
170p 95618 4209

7421 43p 74125 65p 4009 54 4435 804 6548 1610 BRY39 45p 710108 12p 294126 229 111400515 Op 791010- 104
,C4,r,
013023 170917Dp 95628 424

7 422 28 74128 9* 4010 609 4450 mop 6549 169 8E019 20p 710300 13p* 294230 1009* 11140137 Op 792124- 10011 -- 88p* 0(565 124

7423 39p 74130 110, 4011 18p 4451 294 C550 1 4p BS A 20 20p 208500 1 59 2114236 1509* 1114118/9 4, 64304.6 70p* pow 125p

7425 33p 74132 82p 4012 1814 4501 95p 6556 15p* 90105180p* 210502189 284239140p zeners Bridge 683048 224* NE566 155p

7426 43p 74135 60p 4013 509 4502 1209 0557 149 80108 2509 21050430p 294240 1509* 077880 403411 Rectifiers CA3075 17139 01567 170p

7427 4.09 74736 00p 4014 110p 4503 659 C5578 1 49 135204 2309 29695 35p 2114259 150p 2r7 18r Dp` 504 14 209
CA30110E 74p* SFC2741 25p

7428 40p 74137 54 4015 95p 4506 54 C5578 1 lip 80205 2209 26705 35p 2114286 1 ea* 132079C 5048 10(6 14 22p
C413089E 2209* 01172702 60p

7130 i 8p 74141 95p 4016 50p 4507 55p C556 1 29 85208 2409* 297054 20p 2942137 114 6r2 Bp' 200r !A 24 04399440 3709* 092105M 309*

7432
7433

389
449

74142
74145

30011

9*
4017
1018

1000
110p

4508
4510

2959
959

6559 169
C5599 Ill9

80406 145p*
CI509 15p

297084 209
211118 459

2114288 189
2114289 209*

04 9,,,,,
1 1,

400,14 3011

50,24 459

CA3130 989.
C43140 989*

S9727339
S1176M311

125p*159'

74377437 389 74147 210p 4019 541 C559C Illp 4E0491 Illp 211930 294290 20p 14pin 12P 100v 24 509 CA316a
98p* 9176013N 1444

7438 34 14148 160p 4020 1200 6970 22p WT29551000 241131 20p 294291 20p* 169n 1 200r 24 54 U11301 All 30p 7117602311 I 40p

Transistors7440 189 74150 13011 4021 1154 6750 229 1112955 1000 201 132 2091 2114292 269 ,p,,, 74 4004 24 6011
11310 2009 S97603311 175p*

7441 909 74151 514 1022 1009 AC107 249 6759 229 18.1E340 0510 291613 25p 294923609 74, 219 43, 154 17* 14324 74 0076110 1509.

7441911 1209 74153 84 4923 22p 96127 209 6411 22p 16.1531355 70p 291111 2591 2951 72 2119 7791, 3* 49339 85p 0076115 199p°

Triacs -
7442 759 74154 144 4024 80p 91120 20p 6912 22p MP02389 20p 291193 350 205194909

24p1n 349
o4342 110p 0975227 I I Op*

7443 1209 74155 91p 4025 20p 65149 709 C9711 209 MP5405 309* 2112218 280 2115245 40p 2*, 429 2A 100v 3211
4513813 95p. 5476860 75p

7444

7445

120p
97p

74156

74157

p6p
94

4026
4027

1409
65p

40161

45162

459
45p

0121 95p
0131 50p

MPS406 30p
14004 I 2 459

2922184 28p
242219 25p

2115296 55p
2115457 40p QM. 520 5°9ZA 435 75p

1613811.9 145p*
1.16732 125p

24.4550

14.46211
46p

200p
Resistors

7446 114 74154 250p 4020 94 86107 14 0132 50p 1495/156 329 21122199 2891 295458 409 84 um, ,* 161733 104 1145616 155p.

7147 75p 74160 1109 4029 1209 1181074 14 0133 44p 105406 639 242221 20p 205459 409* t 24,W 1.,,_511, 68 200r 6511
LM747 709 TA0100 1514.

7448 859 74161 110p 030 509 861070 14 0135 30p MPS1156 75p 292221624p 2115460 404* -I`4,::4 66 400r 75p l',1!749 35p 1110110

170p°
7450
1451

lap
18p

74162

74153

100p
104

4033
4034

254
244

66108
KIRA

14
14

0135 37
0137 36p

0670 40p
DC 7 I 459

22222 20
2922224 209

2/15485 44p*
296027 Mr

._4P

'4 .10 IBA 011v
75 °

10v 200, 94
--"" 65p

LA13911 125p
11111200 70p

224'Electrolytic
7453 189 74154 120p 4035 1309 KIM 14 0139 36p R200811 2009* 292358 20p 2116545 420p* Capacitors 10. 400, 120p FS4251010 949

75055791134400

5 3309'

7454 lap 14165 150p 4040 124 BC 1066 14 0118 369 1120108200r 202369 18p 311128 120p 63 Yolk 7603407 559 784641811 244.
Thrf,49,.7460 189 74166 160p 4042 90p BC109 14 1234 70p 11929 50p 2923594 16p 34140 104 1.547, 2.2. 13. 41613100 1509* 086651 1809

7470 38p 71167 3209 4013 1009 867098 12p 7180 32p 719294 45p 2112646 50p 39141 859 4.7. 6.0. 8. 11 IA 511 34 MC1458 50p RAMO 84'
7472 34 74170 2609 4044 1000 061090 129 4181 32p 117298 50p 2112904 259 311201 110p 15.22.33.47M 14 209 500 MCI495 4209 TBABI OS ID 5p.

7473 71172 6509 4046 1444 55147 9,4 F132 32p 110296 50p 21129046 31204 100p I 2p* each 34 50. iii-, 941496 gap 264820 75p

1474 309 74113 194 4047 1000 B6148 9p. F 183 32p TIP30 40p 2112905 25p 40347 65p 10000 27p 34 401m 75p 111C1144
95p 704920 Z95p

7475 43p 71174 110p 1019 509 66119 10p 1191 199* 719304 480 211290511 25p 411348 1109 220sE 209` 54 1004 52p
MC3340 1 20p 10110555 30p

7476 399 14E/5 959 4850 559 55157 lo p 4195 12p 119309 414 292905 20p 47360 40p 22.F Bp. 94 9004 9* 1163360 120p 0974167 25p

7450 54, 74176 134 4051 110p 5058 lip' 7798 129 719306 60p 21129064 210 40361 459 Ceramic Plate 74 MOP 74 1467212 120p. 111414 90p

1481 110p 71177 120p 4094 9 2011 86159 1ip* 1197 149 019314 589 242907 28p 40362 45p 9949, 100, i9, 700, 14C40008 120p 211424E 130p

7482 909 74180 1109 4055 010P 136159C 149. F 191 1 5p 0111319 S8p 2929076 30p 40447 84 2p7 lo 10ef 4 166 400v 9166040 95p 329509 24
1483 100p 74181 329p 4058 1300 86172 129* F199 20p 117316 60p 292926 Sp 40408 709 121e 47111 6p loop304 nor 114 89034M 909' 326A, 25p

1484

7485

7486

110p
120p
36p

74102
74154

24185

150p
250p
1909

4060
4066

467

1709
65p

4309

BCI77
86178
0C179

17p.
17p
ISp

F200 32
7221 20p
F240 I8p

TIP32 680
119320 68p
TIP32B 70p

243053 28p
2113055 55p
211370212p

40409 64
40410 65p
40411 304

9650382 65011
411150398 754.
1003725 6511p

07653251141

010153320
113391011

80p

25p91111005
7416 5 ler E1.00

7489

7490
340p

36p
74186
741%

990p
120p

4058
4069

25p
27P

0C102

86183
10p
10p

7211 1 Tip
12448 35p

TIP32C 82p
1I933 90p

211370312p
2X3704129'

40412 60p
40430 85p

4 Mr E1.00'''
84283 10 for 61.00

7491

/4910
1492

90p
90p

74191

741922,93

124
99p
9911

4070
4071
4072

65p
259
30p

06184
86187
BC2I2 -

I Ip
34

1111'

F257 35p
F258 32p
F252 360

019336 90p
119330 90p
TIP33C I 10p

293705129'
2113706 149*
263707 1411

40594 9011

40595 9911

40603 54
8.4713 20 tor El .00
612 beer 20 lu E I. 00

"P 259 491 W. Unless I Te.
10,4 12p Large SAE Mr Price List.

QUALITY COMPONENTS BY RETURN
Linear Circuits by
709 D1L1 4 24
741 DIL8 24
741 01114 35p
747C D1L1 4 50p
748C DIL8 30p
CA3011 80p
CA3014 130p
CA3018 80p
CA3020 1809
CA3028 125p
CA3035 140p
CA3036 170p
CA3042 170p
CA3043 1110p
CA3046 55p
CA3052 150p
CA3054 115p
CA3075 1114
CA3080 70p
CA3081 125p
CA3089 180p
CA3090 400p
CA3123 150p
CA3130
CA31 40E 70p
LM300H 130p
LM301AN 289
LAI304H 70p
LM3085 65p
LA43185 125p
LM3245
LM339 50p
LM3805 75p
LM381N 105p

RCA, Notional 10.

LM382N 104
LM1303 114
4483900 50p
LM3909 60p
MC1310P 150p
MC1312P 160p
MCI 314P 300p
MC131 5P 520p
MC1330 1009
MC14585 35p
MC14965 60p
NE555 25p
NE556 60p
NE560 300p
NE56I8 350p
NE5628 3514
NE5654 120p
NE566V 154
NE567V 170p
S57613035 200p
S5760135 140p
55760235 140p
55760335 200p
TAA6214 215p
TEI41205 45p
785540 200p
101641 244
TI34800 70p
784920 320p
TC427093 200p
TDA1002 450p
TDA1022 570p
TDA2020 320p
ZN414 75p

CMOS horn RCA. National inc
4000 159 4040 68p
4001 15p 4042 54p
4002 15p 4043 55p
4007 14 4046 100p
4008 135,, 4049 289
4009 35p 4050 289
4010 35p 4051 55p
4011 15p 4052 559
4012 15p 4066 449
4013 35p 4068 20p
4015 60p 4069 169
4016 359 4070 14
4017 55p 4071 16p
4018 659 4072 16p
4020 60p 4073 16p
4022 55p 4075 16p
4023 159 4078 16p
4024 44 4081 16p
4025 15p 4510 70p
4026 95p 4511 70p
4027 35p 4516 65p
4028 54 4518 65p
4029 60p 4520 65p
4030 35p 4585 74

TTL from National, Taxes
1TT
7400 14 7495
7401 14 7496
7402 14 7497
7403 14 74100
7404 13p 74104
7405 14 74105
7406 24p 74107
7407 24p 74109
7408 14p 74110
7409 14p 74111
7410 14 74116
7411 19p 74118
7412 17p 74119

260 74121
7414 48p 74123
7416 34p 74125

74207417

24p 74126
14 74132

7421 24 74141
422 18p 74142

7423 24 74745
7425 24 74147
7426 24 74140
7427 24p 74150

213p 74151
14 74151
23p 74154

7433 34 74155
24 74156
2.4 74157
13p 74160
52p 74161
44 74162
75p 74163
759 74164
713p 74165
5fip 74166
54 74167
01111 741 70
14p 74172
irlp 74173
13p 74174
14p 74175
14p 74176
280 74177
24p 74178
25p 74181
24 74182
3241 74185
280 74190
130p 74191
70p 74192
24p 74193

144 74194
32p 74195
08p 74196
35p 74197
34p 74198
80o 74199

7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7452
7454
7460
7470
7472
7473
7474
7475
7476
7483
7485
7486
7489
7490
7491
7492
7493

494

529
604

1414
944

40p
250
30p
360
450,
Shp

1480p4

25p
40p
350
35p
580
580

2009
Sttp

114
90p
70p

000
85p
529
54
54
800
Nip
85p
65p
714
70p

0p
1894
124
400p

95p
68p
65p
54
64

145p
60p

110p
72p
72p
64p
elp

sop

64
859

110p
114

1 102/4
2102 (450nS)
2107
2708
AY5.101 3

420p
90p

350p
750p
380p

MC6800
MC6810
MC6820
MC6850
B0804

950p
31 Op
425p
550p
595p

Transistors BC478 18p TIP336 1114 52906A 22p
ACI 25 18p BC479 18p TIP34 118p 252907 22p
AC126 18p BC547 1 1 p TIP344 94 2529074 2514
AC127 17p BC548 10p TIP348 128p 252926G 1 Op
AC128 16P BC549 11p ZTX107 149 2529268 4
AC176 18P BC550 149 ZTX108 14p 2N3011 24
AC186 24P 8C558 12p ZTX109 149 253053 18p
401 61 38p 50559 1311 ZTX300 14 253054 50p

AF124
33P 06270 149 21X301 113p 253055 50p
27p 06271 14p ITX302 24 2N3121 25p

AF125 27P 136272 14p 2070303 23p 253133 25p
AF126 27p 0011 5 5243 215304 25p 2N3440 84
AF127
40139

27p 00131 359 2170310 13p 293441 120p
3OP 001 32 35p ZTX31 1 14p 2N3442 135p

AF239 409 00133 44p 2783 1 4 24 253702 Bp
BC107 8p 00135 38p 21X341 21p 2N3703 Pip
861079 10P BD136 36p 21X500 180
BC108 4 80137 38p 70X501 14 253704 Bp
861080 OP 913138 38p 20X502 2014 2N3705 9p
BC1OBC 10p 00139 35p 21X503 20p 293706 9p
BC109 OP 00140 34 21X504 24 253707 9p
BC109C lft 8024413 369 71X530 34 253708 89
BC147 79 BFX29 259 ZTX550 24p 253709 Op
BCI 48 70 BFX84 23p 25696 34 253710 Op
BC149 Op 902197 24 25697 14 253711 Bp
961 57 90 BFX88 24 25698 280 253715 10p
BC158 Op EIFY50 15p 25699 50p 253819 24
86159 9P 8Fy51 15p 25706 13p 2N3823 659
80167 BP 00252 159 25706A 13p 253824 75p
80168 ep 811 105 174 25708 20p 253866 559
O 6069 14 811205 144 25914 24 253903 Bp
6161696 Op BU208 160p 25918 34 253904 Bp
00170 90 MJ2955 98p 25919 500 2N3905 Bp

MPF102 34 2N920 549 293906 Bp
?KC,' 772'

OP
70 MPSA06 30p 2N929 25p 2N4037 34

867 73 90 MPS456 30p 25930 214 254058 12p
801 77 14p TIP29 40p 251131 23p 2144059 10p
061 7E 149 T1P294 44p 251132 23p 254060 14
O 6179 14p T1P2913 40p 2N1302 30p 254061 14
BC182 10p TIP29C 60p 251303 54 255179 50p
06618321 140 T1P30 40p 2N1304 54 2N5457 32p

10p T1P304 41p 251613 22p 255458 30p
BC183L 10P T1P308 55p 251671 13014 255459 3244
BC184 10p TIP30C 70p 252160 104 255777 50p
1361841 10p TIP31 5410, 2N2243 22p
86207 14 119,314 50p 292297 44 "
06208 ap T1P318 60p 2N2368 15p 0447 10p

0491I5P862096 n.---e TIP31C 64 2N2369 14 011200 6pBC212 1011 TIP32 5* 252484 22p
862121 1011 110324 60p 252846 .,_ 15914 4p

BC213 10p TIP32B 75p 2N2904 22.... 15916 Sp

862131 1-...1 11111326 110p 252094A 23p 1N4001 4
1144002 4p
1N4006 6p

136214
862141

:....011 TIP33 75p 252905 229

 -..- T1P334 90p 2529054 22p 15414B Op06477 lOP T1P338 103p 2N2906 22p

Carbon Film Resistors
High stabilny, low noise. 0 25W 5% Et 2 series from 4 7 ohms to
10 Megohrns Any selection

each 100+ 1000+ 5000+
1p 0.0p 0.8p 0.74

Special development pack of 10 of each value 4 7 ohms to 1

Megohrn. a total of 650 resistors E5.70
Potentiometers
Carbon track. Log and linear values.
56-2M2 single gang 28p
5K -2M2 single gang switched 110p
51(.2M2 dual gang stereo 75p
Preset Potentiometer.
Subminiature type available in horizontal or vertical mounting
0 1W rating 100 ohms to 2M 14 web
Special development of 5 of each value from 100 ohms to 3M. a
total of 70 presets (please state vertical or horizontal) E3.95
Ceramic Capacitors
Miniature plate type 50V PC mounting Available from 22pF to
1 000pF in E 1 1 series and 1 500pF to 0 04 7uF in E6 series

. 2p each
Polyester Copecitor.
Mullard C280 series 250V PC mounting
0 01. 0 015. 0.022. 0.033, 0.047. 0.068.0 1. 5p; OA 5. 0 22.
7p; 0 33.0 47 10p; 0.68. 14; 1.0, 17p; 2 211F. 28p each.
Special development pack of 5 of each value E6.20
TantelOrn Capacitors
0.1. 0 15. 0.22. 0.33. 0.47. 0.68, 1.0. 2.2 @ 35V . 14
4 7 44 25V. 6.8 and 10i 25V 13p
22 tp T6V. 47 @ 6V, 68 lk 3V. 100,,3V .. 18p
Development pack 5 of each value E6.30
Optoelectranics
LEDs

0 125 in
Red Green Yellow
OP 15p 114

0 2 in Op 13p 16p

Displays DL 70 7 110p DL704 90p

OIL Sockets
8 Pin 14 14 pin 12p 16 pin 13p 24 OM 30p

Quantny discount on any mix. TTL. CMOS and Linear Circuits 25+
10%. 100+ 15%.All orders despatched by return Prices VAT
inclusive Please add 30p for carriage. All components guaranteed
brand new and lull specification from leading manufacturers. Cal-
lers most welcome at our premises 8.30am to 6pm Monday to
Saturday All prices valid to April 30, 1979 Send 12p stamp for
our new illustrated catalogue.

Rsgulatore
7805 60p
7812 130p
7815 60p
7818 80p

7824
781_05
713112
78L 15
/905

64 7912
30p 7915
34 7918
34 /924
80p 79405

80p 7911 2 70p
80p 791.15 70p
814 LM309K 110p
130p LM 31 76 300p
70p [ , 534

C. N. STEVENSON (E2) 236 High Street, Bromley, Kent BR1 1PQ. Tel: 01-464 2951/5770
Wlow available
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MINI -ADS & CLASSIFIED
DIGITAC
DIGITAL

REV. COUNTER

The Digitac is a voltage impulse
digital tachometer, which is suit-
able for all 12 -volt negative earth
ignition systems. (Two digit seg-
ment display houses in a black
case.)

Ready built £19.78
Kit form £14.96

Prices are fully inclusive
(Quantity discounts)

ELECTRONEQUIP
36 Merton Avenue, Portchester

Hants P016 9NE 07018 73455

MOTOROLA 6800
COMPUTERS

Single board 6800.17 command 1K
Mikbug compatible Monitor, 1K user
RAM, 1K Crystal Controlled VDU, CUTS,
fully buffered, room for extra 3 x 2708
PROMS £175.00
Single board 2. Similar to above but with
QWERTY keyboard £205.00
NEW Mini 6800. Two p.c b. kit, 1K
monitor, 1K VDU, RAM, CUTS, QWERTY
keyboard . £145.00
VDU kit. 1K Crystal controlled, memory
mapped, parallel input video output.
Should suit most processors . . £60.00

All prices include VAT and post. Please
send SAE for leaflets. Mail Order only.

HEWART
MICROELECTRONICS

95 Blakelow Road
Macclesfield, Cheshire

Radio, T.V.
Engineers and
Electronic Engineers
If the challenge anti rewards of your
present job are lacking, here's
your opportunity to get into computers.
Moving out of the skilled world (ill TV and radio engineering/
servicing and up into the demanding world of computers is not as
easy as you think. You need that one, important chance: that
opportunity! I fere it is.
We're a company with a go-ahead attitude. We have got to the top in
the fast moving world of high speed communications in just 8 years.
Unlike most companies in the field we are prepared to take on men
and women with a solid background in radio and TV engineering/
servicing.
We'll give you all the help you need if' you have the right ability and
tiptitude. We have vacancies fin' Test Engineers to undertake
refurbishing and assembly testing. PCBR involves testing boards
down to component level and replacing and testing. Specialist
electronic test equipment and computer -aided systems speed up the
work and make it more interesting.
To join you'll need to he able to demonstrate a keen interest to move
up into the demanding and exciting world of computers. You'll also
need to show us that you are an expert in your own field. You'll
probably have ON(' or I INC although this isn't vital if you have the
right practical experience.
For further information con loci Juke Hell. Data 100 limited.
Maxted Close. I Hempstead. 1 byrts I IP27EG.
'lid: Hemel I lempstend 612131.

DATA 100

00

TEST EQUIPMENT
DISPOSAL

We are disposing of some
Good Test Gear including
Tektronix Scopes
at Silly Prices !! !
Telephone or write
for details

Crofton
Electronics
Limited
35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX Telephone: 01-8911923

HAPPY MEMORIES!MEMORIES! 21L02 RAM £7.25
for 8. See previous issue for quantity dis-
counts. 16 pin gold-plated DIL sockets, 16p
each, 25p. p&p any quantity. Cheque or P.O.
to G. J. Greaves, 5 Cranbury Terrace,
Southampton, Hants. SO2 oLH. Tel (0703)
20859 for C.O.D. (Extra).

REED SWITCHES 6 for 50p. PHO-
TOCELLS G98 (equiv. ORP12) 50p each.
14 PIN DIL THICK FILM RESISTOR
PACKS, each contains 1k2, 1k8, 3k, 5k6,
8k6, 13k, 16k and 2x8k2, 10 for £1. Data
supplied on photocells and resistor packs.
When ordering any of above please supply
SAE. CORE MEMORY PLANES, ex.
equip., without drive circuits, 4k (64x64) per
plane, 99p each plus 25p P&P. £7.50 post
free for 8, £12 post free for 16. G. Langley,
31 Bakers Lane, Woodston, Peterborough.

ELECTRONIC KITS. A company serving the
amateur electronics market is interested in
purchasing electronic kits to widen its range.
Companies selling such kits are invited to
contact. Box No. 24, ETI Magazine, 25/27
Oxford St., London W1.

BE YOUR OWN BOSS (not electronics).
Seen such adverts in other magazines? Ever
wondered why the advertisers don't just get
on with it themselves? Well a few years ago I
started a business with just £3. Within a few
months I was earning over £100 per week
(nothing dubious like finance or insurance
broking). Just an honest service to the public.
Provided you live 7 miles outside my territory,
you couldn't harm my operation. Don't send
money. Just an SAE to B. Kerr, 27 Cqles
Road, Milton, Cambridge CB4 4BL.

LINSLEY-HOOD 75 Watt Power Amp
modules, built and tested, from F_12.50.
Complete module kit ,:10.50 inclusive.
Linsley -Hood 75 watt amplifiers constructed
and repaired, comprehensive range of spares
in stock. Details and lists free. I.G. Bowman
(Dept. E), 59 Fowey Avenue, Torquay, S.
Devon.

TRS-80? If you have the machine we have
the SOFTWARE'MATHS /SCIENTIFIC/
GAMES etc. SAE for list to Qeneral Software,
15 RockwoodAvenue, Crewe, Cheshire CW2
8LU.

1
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`The GReynard ThePox
Chess `Pieces OF

HKEI NI GGH

71/41

se :--A
RETAILS IN SHOPS FOR APPROX. £50.00. BUY

NOW AND SAVE

5.1. 05 3000

4 Digit Alarm Clock
I.C.+PLASMA DISPLAY

feature,
12 Nee clock 24 Ilex alarm
see"
Wall NIKO.
50.r 6014 *parable
Seem ISBN-Herl alar
Direct display dung

CX300D-Plases
No lisplay Manua ...Mesta
Sad. IlaskoN akin
Naos set nal mesa INNS
Dee

Power mimeo legicalwe
Lee sarreel cassmilitma
Alarm sepal less - Inati goy. Micro tilt switch
Skill reavetss speakers £1.00

ONLY £4.90 LC AND DISPLAY All pricesinclude PAP. VAT

Ready made

STUNT
CYCLE

TV game with
mains adaptor

£21.90 inc VAT
and P.&P.

Universal adaptor
6-71/2-9V 250 ma

£21.90

"E"L'E N I C MODELSro, TO
27 SIDNEY ROAD, LONDON N22

OTHER CHESS SETS AND BOARDS ALLOW UP TO

AVAILABLE - 15p ILLUSTRATED LISTS 21 DAYS FOR DELIVERY

PRECISION
POLYCARBONATE

CAPACITORS
All high stability - extremely low leakage

440V AC RANGE (-± 10%) 63V DC RANGE (E) each
11F L(mm)D

.

Leads
.

F(Tel
-

1% ± 2% ± 5%
.

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% tot 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; 95p'/ 100 of any one
value; E4.35'/500 (may be mixed in 100s): E13/
1000 (may be mixed in 100s).
SPECIAL DEVELOPMENT PACK: 10 of each
value 2.2 ohm to 2.2M (730 resistors) - £6.50'
each.
1W c/f 5% 2.2 ohm to 10M - 5p each: 2W c/f
5% 10 ohm to 10M -13p each

PRESETS: 01 Wsubmin. skeleton presets - vertical o
horizontal. 100 ohm to 1M. 7p each, E3'/50. E5*/
100. E22.50' / 500, E40'/1.000. Values may be
mixed.

ZENER DIODES: 1+ 10+ 50+ 100+ (Values
400mW + -5% 3V -33V 10p 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. 10F all at 35V @ 113p*.
1.5/35, 2.2/25. + 11p* 2.2/35@ 12p'. 4.7/35@
15r. 6.8/35@17p*.10/254p17p.10/35@21p*.
15/20. 22/15. 33/10. 47/6.3 @ 21p'. 68/3
17p'. 100/3 @ 21p' (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. W10)

The Old School, Edstaston, WEM,
Shropshire

Tel. WHIXALL 464 (STD: 094872)
(Props.: Minicost Trading Ltd.)

Available for all ETI projects
from day one of ETI, 'phone

your order

.SPECIAL OFFER -Single
sided Pax PCB mat, four off,
43/4" x 61/2". 99p all up

UMW
35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD Tel:01-891 1923

TAMTRONIK
LTD.

In addition to our existing P.C.B. ser-
vice we now offer our
ON BOARD COMPONENT SERVICE

including component kits for many ETI
projects.

Component

Kit* P.C.8.

Metal Locator II 5.91 0.92
House Alarm A
House Alarm B

11.60
2.39

1.91
0.79

Train Controller 5.27 0.68

Prices above are VAT inclusive. P&P
20p. Send large SAE for full details of
available Component Kits, P.C.B.'s
our Component Catalogue and any
specified kit list.
'Kits include ONLY Resistors, Poten-
tiometers, capacitors and Semi Con-

ductors
217 TOLL END ROAD, TIPTON
WEST MIDLANDS DY4 OHW
TEL. 021-557 9144

PRINTED
CIRCUITS

HARDWARE
Comprehensive range Constructors' Hardware
and accessories.

- -
Selected range of popular components.
Full range of Ell 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 15p for catalogue.

RAMAR CONSTRUCTOR
SERVICES

MASONS ROAD
STRATFORD-ON-AVON
WARWICKS. Tel. 4879

LCD PORTABLE CLOCK/RADIO ALARM

OD

This stylish 6% x14x 3S5 unit features an AM:FM radio and a
highly accurate LCD clock which controls the unit so that it can
operate as en alarm clock with 4 -minute snooze. or you can wake tip
to your favourite programme. It can also turn the radio off when you
go to sleep,

£27.40 - 60p P&P, VAT inc
Winner of the Hong Kong Governor's Design
Award

Sleek. contemporary 44,19

TRULY PORTABLE, CORD -

1

LESS, ELECTRONIC ALARM
CLOCK
t only E 141.20 one. VAT.

LIQUID CRYSTAL DISPLAY
READOUTS (LCD) allow truly
lightweight portable clocks. The
low power requirements of LCD
display allow long Denary life and
elimination of heavy. bulky trans-
formers. resulting in light. com-
pact. attractive style.

PORTABLE ALARM CLOCK. U.. in the borne, In offices end
Revel, Moo would nuke en excellent cm clock.

 Computer -type ( 1 2 7mml LCD readout
 Battery operated (2xAAA cells)
 Minimum one year battery life
 Quartz crystal accuracy
 100% Solid state circuitry designed lot long life and

trouble -free operation
 Readout *back lighted for night viewing
 PM indicator in 1 2 hour format
 Simple time setting procedure. Time :one changes easily made
 Time synchronising switch for exact time setting
 Clear, pleasant sounding piezo-electric alarm
 Touch -to -activate control bar for drowse function giving extra

rrunutes sleep when activated

Dimensions 120s 70x 19mm IOU" A. 2 5, 16"a 6")
Weight 120 grams 14.2 ounces) including golf boo and packing.
Firrosh Metal with black onset

We will match any lower advertised price on cash with order basis if
competitor has goods in stock

KRAMER & CO
II October Place. Holders Hill Road. London NW14 1EJ

Telex 111111141 Attn Kramer tt7. Tel: 01-203 2473
Mail order only SAE for data sheets Export enquiries welcome

NOW!
11 Micro projects
for you to build in
our new micro box

* M.W. Receiver

* Ultra SonicTx
* Heads or Tails

* Electro Magnet

* Metronome

* Signal Injector
* F.M. Tx
* Plant Moisture Unit

* Insect Repeller
* Hunt the Bleep

*Audio/visual continuity tester

All these great micro projects will, in-
cluding batteries fit into our
60x40x15mm box (you can fit two in the
space of this advert).

Just 75p brings all 11 circuits, a Micro
Box and a El voucher for our kits.

Send to

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

741? NOW THE ALTERNATIVES ARE
CHEAP TOO! CA741CG 19p, CA3140E
40p, LF1374IN (J FET) 35p, MC340IP
(Quad Norton) 45p!!! FAST LOCMOS (Brief
Data 5p) 40018/7 /IIB/69 17p, 40138
35p, 4016B 40p, 4017B 65p, 4020B 85p.
Next month LOCMOS meets VMOS! 555
24p, 2N3819 14p, Plastic BC108 50p/10,
IS923 25p/10. P&P 20p. Mail Order only.
J. W. Rimmer, 367 Green Lanes. London N4
1DY.
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All UK orders
over £5 post free,

under £5 add 15%
All prices include VAT

BUTTON CELLS
Dia. Hg t.

225mAh 25.0
600mAh 34.5 10 k.)

VENTED CELLS
for fast change)

0.45 Ah 17.5 28.0
0.5 Ah HP7 or Size "AA"
1.2 Ah 22.5 49.0
1 8 Ah HP11 or Size "C.
2.5 Ah 32.5 43.0
4.0 Ah HP2 or Size "D"
10.0 Ah 41.5 90.0
6.0V Peek 5x1 .2 Ah maids

Price ,Cell
0.65
1.15

0.95
1.10
1.45
1.95
2.35
2.50
5.00
7.50

Tags available at extra 10p per cell for 1.2 Ah and 1.8
Ah rncads only.
Charger - Suitable for any of the above vented nicads
- charges up to twelve similar cells in series eta 50mA
or 200mA rate E9.95

10,S01
k

Sizes approx. in mm
Mail order

POP1.01

38 Stoneleigh
Boad,

C1aPa0,
Word

SMpIGR
-5

ESStrit

0150 5642

SAVE POUNDS on test equipment with
MLC modules and kits. Free data sheets.
MLC(E), 116 College Road, Southwater,
Horsham, Sussex.

CC
CA
TM
YE

R
£99.99 Ti noct apl pf18,10vA6 T4 A

BEST OFFER EVER
Camera Kit, Lens,
Vidicon Es Modulator

CROFTON
Tel: 01-8911923 Fdoertafous"

PLEASE MENTION ETI

WHEN REPLYING

TO ADVERTS

BUILD YOUR OWN
OSCILLOSCOPE
The Videograph will give you
 Sound waves in colour  'Free
phase' audio oscilloscope display  Home
entertainment  Party/disco display
 Stereo signal analysis - rumble,
sidethrust, crosstalk all clearly shown
Just links pre -amp on
your stereo with aerial
socket on your TV!

Complete Kit

£18-95
Smart Case
& Controls £6.95
INC POST & VAT

Ready -built Videograph E39.95  Patent Pending

also COLOUR MODULATOR
Kul FOR ALL TV GAMES!0695 Fled, Green & Blue inputs  Switchabie

background colours  FREE Interface
Complete details for tank battles - lifelike effects

WILLIAM STUART SYSTEMS
137. Billericay Road Herongate Brentwood Essex CM133S0

Telephone' Brentwood 810244

ELECTRONIC KITS. -SAE for new catalo-
gue, and clearance list of obsolete kits. -
AMTRON UK, 7 Hughenden Road, Hastings,
Sx.

ETI PCBs
Fibre glass P.C.Bs. tinned and drilled for ETI projects from August 1976 ex -stock
Photocopy of a project from any one magazine 20p. Prices'are VAT incl. P&P 30p.

Sep 76
Nov 76
Jan 77
Feb 77
Feb 77
Mar 77
May 77
Jun 77
Sep 77
Oct 77
Oct 77
Nov 77
Nov 77

560 VOU (3x) 4.60 Dec 77 Clock B 2.10
541 Train Controller .75
549 Metal Loc. I . . .85
448 & 449 (4x) 3.75
Bench Amplifier 70
Digital Voltmeter (4x) 3.80
804 1V Game . . 1.55
Dig. Freq. Meter (4x) 2.90
Graphic Equal .. . 1.60
Digital Thermometer 1.20
3 Channel Tone Control .70
Compander 1.60
Clock A 1.05

Jan 78 Hammer Throw (3x) 4.80
Jan 78 House Alarm (2x) 2.85
Feb 78 Metronome . . .65
Feb 78 Metal Loc it . . .92
Mar 78 Freq. Shifter (2x) 2.15
Apr 78 Gas Monitor . . . .80
Jun 78 Spectrum Anal (2x) 8.32
Aug 78 Etiwet .90
Sep 78 Wheel of Fortune 1.35
Sep 78 Crosshatch gen 1.40
Sep 78 Stactimer 2.30

Special Offer: S68 - Set of 7 P.C.Bs. (modified) £12.00

COMPONENTS AND KITS
Kits include Resistors. Capacitors, Potentiometers and Semi -conductors. but not P.C.B.

Prices at VAT incl P&P 30p

Nov 76 Train Controller . 5.27 Freq. shift (inc MC1495s)
Jan 78 House Alarm A . . 10.95 16.98
Jan 78 House Alarm B 3.07 Mar 78 Freq. Shift PSU 4.14
Feb 78 Metal Loc II . . . 5.91 Apr 78 Gas Monitor . 10.11
'Loudspeaker for ML 11 .83 Jun 78 Spectrum Anal 36.51
Mar78 Freq. Shift (Ex MC1495) Aug. 78 Etiwet 2.87

6.52
COMPLETE KIT - ALL PURPOSE POWER SUPPLY. Aug. 78. Incl. case, screen printed
and drilled and other components not on E.T.I. list £78.16. P&P & Ins. El .00.

FULL KIT Wheel of Fortune 8.36
FULL KIT Crosshatch gen 12.64
FULL KIT Stactimer (excl. display) 22.26

Part kits available on request
Send large s.a.e. for full list of P C B s, component kits and full range of components.

Trade enquiries welcome

TAMTRONIK LTD TEL. 021-557 9144
Mail Order 217 Toll End Road, Tipton, W. Midlands DY4

OHW
SHOP: 32 MARKET PLACE, GREAT BRIDGE

TIPTON, W. MIDLANDS
CALL AND SEE US

TAMTRONIK
A COMPREHENSIVE SERVICE
FOR THE ETI CONSTRUCTOR

Many ETI readers will already know us as
suppliers of PCBs for ETI projects. We are
now providing a comprehensive service to
ETI constructors.

If the project you wish to build is
published since January 1978 (including
Top Projects 6) and is free from copyright
restriction, telephone or write (enclosing
SAE please), stating name of project and
ETI issue, and we will supply a quotation
for the project listing individual com-
ponent prices.

WE ARE ALREADY WORKING
ON THIS MONTH'S

PROJECTS
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presents
the of easy to assemble

cartridge
games,

for

you
and all your

family, , that
vvill not

go out of date.

have produced
a new product

Just ADD each new cartridge
-,N

Teleplay
TELEPLAY

PROGRAMAGAME
save pounds

in the long run. Works
OK on Black

and
White TV,

date the Teleplay
vvay.

You
will

colour
video centre

will be
up to

as it becomes
available,

and your

Of all tim
The Teleplay

Kit consists
Professional

Finished

Inject Moulded
Box

Joystick Hand
Controls -

We offer
one cartridge

which
consists

of 10 games

all this to you
Football, Tennis,

Solo Squash
(1

& 2

for ONLY
players),

Hockey,
BaSketball

(1 & 2

£28,90
players),

Shoot
etc. Mains

Adaptor.
All

holes are
drilled - No Special

equipment
required.

You'll
be surprised

J- £2.31
VAT

hovv easy
it is to assemble

this

Fully Assembled

professional
kit! Instruction

Manual

£35.90 GIVES
YOU TVVICE

THE FUN BUILDING

supplied
separately

at 0.45p.
TELEPLAY

AND
PLAYING

THE MOST
PROFESSIONAL

TV GAME
KIT EVER

OFFERED.

Main Console has
3 Facility Handicaping

Switches.

Every
3 months

a Nude
game

will become
available

to

and those
already

production
inclu ide Subtrnaarines,n

ur w pe nd

S
YVar

more.
The price

of these Will

+ 0.14 V/41-'

upon the comp1 vary

Addition Include

from
£12 to £19 depending

include:
cartridges

NOW
lexity

of the game.

with basic kit+ 0.03

.1.-) 0 £3 pp.

REALI IC
rii

Cheques and Postal Ordersl.alitOBbaettlea-d:ia:::yraidbglpayable taildTEHaLriEdPLCA°

Controls

Cy

SOUND

l3r.9o°rd+eirlil SVtamp NeedeCTSlmt:al°estsFfeelnuilibille:

Electrical knowledge is not a necessity to assemble this project - just simple soldering.
d

Stunt Cycle-
4 games

Cartridges
and Hand

Controls -

Teleplay, Freepost, Barnet, EN5 2BR or telephone your order quoting your Barclaycard or Access number.

9 games
-- Cartridge

-- Controls
alreadyavailable

Race

Queries and Technical Advice offered either by phone.or by calling at our shop.

printed
case

and easyCartridges
come

assernbly
instructions.

SHOP OPEN-10am to 7pm - Monday to Saturday
CLCSE TO NEiN BARNET BR STATION - MOORGATE LINE

Aft
Nt welcume Umr.

Watch this page each month for new cartridges, as they become available. All prices include Postage.
Compare our prices with similar products in the big stores, which cost well over £100.

EUROPE'S LARGEST STOCKIST OF TV GAME COMPONENTS.

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



woritpuirni
everything for the modern D.I.Y. electronics enthusiast and more.

THE 'ORUMSETTE' RHYTHM GENERATOR
Organists. pianists. guitarists ... an automatic drum set to
accompany you! Nine highly realistic instruments play
fifteen different rhythms. Fifteen rhythm -select touch
switches and a touch plate for stop/start without rhythm
change gives absolute ease of operation. Build it yourself
for under E65 including smart teak -effect cabinet. See it
and hear it in our shop! Send for lull construction details
now: MES49. price 25p.

NEW
OlANNEL
RADIO
CONTROL
SYSTEM

31111911111

ILI 111 11

111111111 11111111r

REVERBERATION SYSTEMS
High quality spring line driver module uses 4 integrated
circuits and Iwo transistors. Built and tested circuit board
with wiring instructions for spring line. X81356. price
E6.00. Power supply to suit drive module costs around
E2.50 and construction details are in catalogue. or ask for

leaflet MES24. Mechanical spring

9 -CHANNEL RADIO CONTROL
SYSTEM. A comprehensive model
control system. featuring nine
independent fully proportional
channels achieved by a design
using very few components thus
keeping the cost to a minimum. Full
construction details in our booklet
IXF030) price EI.20.

AUDIO MIXER
A superb stereo audio mixer. It can be equipped with up to
16 input modules of your choice and its performance
matches that of the very best tape -recorders and hi -ti
equipment. It meets the requirements of professional
recording studios. FM radio stations. concert halls and
theatres. Full construction details in our catalogue. A
component schedule is ;sellable on request.

MICROPROCESSOR
Build a mini -computer with our microprocessor kit.
Features: 46 different instruction types: 256 bytes of
read/write memory [more are easily added]. micro-
processor can address up to 65,536 8 bit -bytes. Complete
kit for use with teletype etc. (X8911. E T4.10.
20 -key keyboard for use with above (in place of teletype]
IX892A). E71.11. Both kits with detailed instruction books.
See our newsletter for details of additional RAM's. tri-stale
interlacing chips. number-cruncher and standard cassette
tape -recorder interface to store your programmes. (All
prices include V.A.T. and p. 8 p.l.

Look inside for our *
4 -page special pull out* featuring the New *.'s

*A.,* 79-80 catalogue *

*WI ********
MAPLIN ELECTRONIC SUPPLIES

P.O. BOX 3 RAYLEIGH -ESSEX SS6 8LR
Telephone: Southend (0702) 715155

Shop: 284, London Road, Westcliff-on-Sea, Essex
(Closed on Monday) Telephone. Southend (0 7021 7,h1h

lines: Short line (X108.11 E4.49:
Long line X B84F ] E 10.39. [All
prices include V.A.T. and p. 8 p.(

BOARDS AND PCB's
Pages 59 to 61 of our catalogue show you our range of
Veroboards and S-Decs or if you prefer to make your own
pcb's a range of etching systems including the novel
etch -in -a -bag system. plus printed circuit transfers for the
professional finish to your boards.

T.V. GAME
A fascinating TV game kit that plays football. tennis. squash
and practice for only E21.59. Reprint of construction
details 25p. Add on rifle kit only E10.60. 11111 prices include
V.A.T. and p.8p.I.

MI LE Ma
I II..r 141_,N:1:1,t,IIMLW,

111111%M

ELECTRONIC ORGAN
The only organ you can build in stages and tailor to your
requirements as you go along - and al each stage you'll
have a fully working instrument! We haven't got the
gimmicks yet - (they're coming soon] but we have got the
mast beautiful sounds - you won't find them on any organ
less than twice our price. So get our MES50 series leaflets
now! 65p buys the three available so far.

MASSIVE RANGE OF COMPONENTS
For instance the capacitor section in our catalogue
includes non -polarised electrolytics and our resistor
section includes even 1°. tolerance types. Get our
fascinating catalogue now - you won't regret il.

a

Our hi -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 six issues ISp discount voucher with each copy).

POST THIS COUPON NOW FOR YOUR COPY OF OUR
1977 CATALOGUE PRICE 60p

Please rush me a copy of your 216 page catalogue
I enclose 60p, but understand that If I am not completely
satisfied I may return the catalogue to you within
14 days and have my 60p refunded immediately.

ADDRESS

ETI 10




