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CHROMATHEQUE 5000
5 CHANNEL LIGHTING EFFECTS SYSTEM

All kits also available as separate packs (e g
P C B component sets, hardware sets, etc.)
Prices in FREE CATALOGUE.

COMPLETE KIT

ONLY

£49.50 + VAT!
This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channels will:
each channel Control of the lights is comprehensive to say the least You can run the unit as a straightforward sound -to -light or have it strobe all the lights at a
speed dependent upon music level or front panel control or use the internal digital circuitry which produces some superb random and sequencing effects Each
channel handles up to 500W and as the kit is a single board design wiring is minimal and construction very straightforward

Kit includes fully finished metalwork ' PCB controls. wire. etc - Complete right down to the last nut and bolt,

THIS MONTH'S FRONT COVER FEATURE!
100 WATT (rms into 852) MIXER/AMPLIFIER

or

INIERNIM - sw,
L--1 -0.- -411,- 1110,-  4111.- -,11-

 PONINRAN 0 0 0 0*

Parts to build power amp module
only. (PCB, res, caps, s/cs)
Custom designed toroidal trans-
former with mounting clamp
Parts for power supply only
(caps, rects, fuses, F. holders)

£10.60 + VAT

£10.50 + VAT

£3.40 + VAT

COMPLETE KIT

ONLY

£49.90 + VAT!

Kit includes fully finished metalwork,
fibreglass PCB, controls, wire, etc.
Complete right down to the last nut and
bolt!

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 lulls finished metalwork fully assembled sold teak ,abinet filter
sweep pedal professional quality components tall resistors either 2, metal oxide or

metal trimil and it really is complete - right down to the Iasi MA and bolt and
last piece of w re I1 a I 3A plug in the kit - you need buy absolutely no
more pans before plugging in and making great music, Virtually all the components
are on the one professional quality fibreglass PCB printed with component locations
Al the controls mount directly on the main board all connections hi the board are
made with r011,001 plugs and contruction is so simple it can be built easily m a few
evenings by almost anyone capable of neat soldering, When finished you will
possess a synt hewer comparable in performance and quality with ready built units
selling tor between 1500 and 4100,

COMPLETE KIT
ONLY

£172.00 + VAT!

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

POIVERTRAN

CESCILLATOR VCO rNOSSf FE, EP VC IR 1VCFAxO ENVELOPE

. I fa

Cabinet size 24.6" x 15.7" x 4.8" (rear) 3.4" (f,001)

ORDERING INFORMATION
AND MORE KITS ON PAGE 6
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THYRISTORS
No. THY14/50 1 Amp 50 voit 18p
No. THY14 /400 1 Amp.40 volt TO 32p
No. THY34/ 50 3 amp 0 volt TO ' 25p
No THY3A/200 3 Amp 00 volt T064 ' 32p
No. THY3A/400 3 Amp. 00 volt 1064 i 40p
No. THY54/50 5 Amp 50 volt 1066 25p
No. THY5A/400 5 amp. 400 volt T066 % 40p
No. THY5A/600 5 Amp 600 volt TO66; 50p
No. C106/4 6 Amp 1400 volt T0220 42p

TRIAC
S84 8 Amp 400 volt 70220 Plastic 80p

CS

ITT V41 equt 12p
BR100 D3 12p

CM OS IC's
Type ori Typo Pnkr Typo Price Type Price
C04000 E 12 C0401 7 00 65 CD4031 31.60 C04055 E1.043

CD4001 E 3 C0401 8 0.70 C04035 £0.90 CC4056 £1.15
CD4002 3 C0401 9 0.35 C0403 7 E0.78 CD4069 (0.15
CD4006 C04020 0.80 CD4040 £0. 78 CD4070 00.15
CD4007 4 CD4021 0.75 CD4041 E0.68 CD4071 £0.15
C04008 CO CD4022 0.75 C04042 00.68 C04072 30.15
CD4009 CO CD4023 0.13 C04043 30. 78 CD4081 E0.15
CD4010 CO CD4024 0.55 C04044 E0.78 C04082 30.16
C0401 1 CO 3 004025 0.13 C04046 E1.15 C0451 0 30.80
00401 2 CO 4 CD4026 31.00 CD4046 £0.95 CD451 1 30.80
C04013 get 6 CD402 7 30.45 CD4047 00.75 CD451 6 E0.85
CD401 4 CO. 0 CD4028 (0.60 C04049 E0.315 CD451 8 E0.05
C04015 CO. 0 CD402 9 E0.40 CD4050 30.36 CD4520 6085
C04016 CO. 6 CD4030 E0.55 CD4054 £0.06

CAPACITOR PAKS
16201 18 El ctrolytiCS 4.7 pF - 100F
16202 18 E trolytics 10,F - 1000F
16203 18 E ctrolytics 100p F - 680v F

AN 3 at ECIAL PRICE of E1.20*

' 16160 24 Ceramic Caps 22pF - 82pF
i..,4116161 24 Ceramic Caps 100pF - 390pF

06162 2eramic Caps 470pF - 3300
16168 2.Ceramic Caps 4700pF - 0.047,F

All 4(st SPECIAL PRICE of E1.60

SPEC/AL. OFFER!
UNTESTED

SEMICONDUCTOR PAKS
Code No's shown below are given as a guide to the
type of device The devices themselves are normally
unmarked.
No. 16130

No. 16131

No. 16132

No. 16133

No. 16134
No. 16135
No. 16136
No. 16137

No. 16138

No. 16139

No. 16140

No. 16141

No. 16143

No. 16144

No 16145
No 16147

"100 Germ. Gold bonded diodes
like 0A47 40p

150 Germ. Point Contact diode. -
like 0470/81 > 40p

100 200mA Sil. diodes like
0A200 40p

150 75mA Sil. Fast switching
diodes like IN4148 40p

50 750mA Sil. top hat Rects 40p
20 3 amp Sil. stud Rect. 40p
50 400mw Zeners 0'.0.7 case 40p
30 NPN Plastic trans. like

BC107/8
30 PNP Plastic trans. like

BC177/8

40p'

25 NPN trans. like 2N697/
40p.

2N1711T039 40p
25 PNP trans. like 2532905 T039

40p
30 NPN trans. like 214706 T018

40p
30 NPN Plastic trans like 2N3906

40p'
30 PNP Plastic trans. like 2N3905

40p*
30 PNP Germ. trans. like 0071 40p
10 NPN T03 Power traps like

2N3055 80p

'BOOKS BY BABANI
The following books are offered at 1111. off their normal retail price
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RESISTOR PAKS
Order No.
16213 601AW. 100 ohm - 820 ohm
16214 601/4W. 1K - 8.2K
16215 6014W. 10K - 82K
16216 6014W. 100K - 820K

AN 4 at SPECIAL PRICE of CIAO

'16217 401/2W. 100 ohm - 820 ohm
16218 401/2W. 1W - 8.2K
16213 401/2W. 1K - 8.2K
18220 401/2W 100K - 820K

All 4 at SPECIAL PRICE of E1.60

No 866
No S67
No, S68
No S69
No S70

I.C. SOCKET PAKS
11 a 8 pin DIL Sockets
10 x 14 pin DIL Sockets

9 x 16 pin DIL Sockets
4 x 2 pin DIL Sockets
3 x 28 pin OIL Sockets

E1.00
E1.00
E1.00
£1.00
E1.00

VOLTAGE REGULATORS
Positive
No. MVR7805 p A7805 10220 55p
No. MVR7812 1A7812 10220 55p
No. MVR7815 pA7815 T0220 55p
No. MVR7818 pA7818 10220 55p
No. MVR7824 pA7824 10220 55p

Nopstivo
No. MVR7905 047905 10220 75p
No. MVR7912 047912 T0220 75p
No. MVR7915 49A7915 T0220 75p
No. MVR7918 4A7918 T0220 75p
No. MVR7924 047924 10220 75p

0A723C T099 34p 72723 14 pin Oil 38p
LM309K TO3 E1.20

MAMMOTH I.C. PAK
Approx. 200 Pieces. Assorted fall -out integrated
circuits, including: Logic, 74 series. Linear, Audio
and D.T.L. Many coded devices. but some un-
marked - you to identify.

Order No 16223 0.00

MATCHED PAIRS OF
PNP GERMANIUM

MED. POWER TANS
2 amp 750mW

VCE VCS HFE
NKT301 40 60 30-100 35p per pair
NKT302 40 60 50-100 35p per pair
NKT303 20 30 30-100 25p per pair
NKT304 20 30 50-150 25p per pair

SWITCHES
No. 16178 5 x Mains Slide Switches 40p.
No. 517 5. Miniature Slide Switches 40p.
No. S18 4 x Standard Slide Switches 473p
No. S19 4 x Miniature Push to Make

single hole mounting 40p'
No. S20 3 x Miniature Push to Break

single hole mounting 40p'
Na 521 Push button Switch Pak

4 x Assorted types multi bank
and singles Latching
end non -Latching 31.00.

From U.S.A. by
DINDY

SCREW CASED
LOW NOISE
CASSETTES
Order No. S53 10 for £3.500 C90

HEAD -CLEANING
CASSETTE 45p each

AUDIO LEADS
Order No.
1 27 . Audio lead 5 pin DIN plug to 4 phono

plugs
29 Audio lead 5 pin plug to 5 pin DIN plug -

Mirror Image
130 - 5 -metre lead 2 pin DIN plug to 2 pin DUN

inline socket

SOp

70p'

45p'

RETURN OF THE AL20A
By popular demand - this useful 5 watt RMS
Power Amplifier is offered at the re -introductory
price of E2.75+V.A.T. - Hook-up and data
supplied.

ETCH RESIST PENS
Order No. 1609 50p each

VP530 Variable Regulated Stabilised Power Supply Module
Incorporating a short circuit protection and current limiting

Voltage Regulation 2-30v
Regulated Current 0-2A
AC Input Maximum 25v

Eliminates the use of batteries and thus saves Es - can be used time and
time again. ONLY f7.60+V.A.T.

BRAND NEW ITT 923 Silicon
Diodes 200mA 200v.

100 off E2.00
500 off E9.00

1.000 off £15.00
10.000 off £130.00

Single -sided Fibre -glass
Board. S143.

12"x 3' 1" approx. 2 pcs
£0.60

AUDIO PLUG AND
SOCKET PAKS

Order No.
Si 5 a 3 5 mm Plastic Jack Plugs
52 5 x 2 5 mm Plastic Jack Plus
53 4 x Std Plastic Jack Plugs
S4

55
2 x Stereo Jack Plugs
5 x 5 Pie 180. DIN Plugs
8 x 2 Pin Loudspeaker Plugs

S7 6 x Phono Plugs Plastic
S8 5. 3.5 mm Chasms sockets (switched)
59 5 x 2.5 mm Chassis Sockets (Switched)
S11 2 it Stereo Jack Sockets with instruction

leaflet for H /Phone connection
512 5 x 5 Pin 180" DIN Chassis Sockets
513 8 x 2 Pin DIN Chassis Sockets
514 6 x Swig* Phone Sockets

40p'
40p.
50p.
30p'
50p'
513p'
50p'
25p'
25p'

50p'
40p'
sop
40p

UNIJUNCTION TRANSISTORS
UT46 TIS43 20p

2N3819
F ET's

15p 2N 54 58 18p

2 AMP. BRIDGE RECTIFIERS
Metal Stud Mounting

No. S45 50V (KBS 005)
No. S46 100V (KBS 01)
No. S47 200V (KBS 02)

28p
30p
34p

SILICON BRIDGE RECTS.
S99 Mixed Pak 2 - 5 Amp.

50-600v. All coded. 4 for MOW

P.C. BOARD
SI 10 Mixed Bundle. PCB Fibreglass/ paper.

single and double.sided Fantastic value 75p

No. S41
No. S42
No. S43
No S44

SIMILAR IN 4000 SERIES
25 Like IN4001 (1A 50V)
20 Like IN4002 (1A/ 100V)
18 Like IN4003 (14 /200V)
15 Like 1144004 (1A /400V)

sop
(10p
60p
60p



SPEC/AL OFFER!
COMPONENT PAKS
Order No. Cloantoty
16168 5 pieces Assorted Partite rods 40p
16169 2 pieces Tuning gang* MW/ LW 401.
16170 50 metres Single strand wire

assorted wire 40p
16171 10 Reed swotchei 40p
16172 3 MicroswitcheS 40p
16176 20 Assorted electrolytics

Trans.types 40p
16177 1 pack Assorted Hardware

nuts bolts. etc 40p
16179 20 Assorted tag strips and panels 40p
16180 15 Assorted control knobs 40p
16184 15 Assorted Fuses 10OrnA 5 amp 40p
16188 601/2W resistors mixed values 40p
16187 30 metres stranded wire

assorted colours 40p
S100 120'A watt resistors. Pro -formed

1978 Prod Our moo 110p
5101 120 02 watt resistors. Pro -formed

1978 Prod. Mond values 60p'
S102 250 1/2 watt resistors.

Range 100 ohmso10 nleg E2.00'
S103 220 '12 watt resistors

Range 100 ohrns10 meg E2.00'
S104 60 Low ohms 'A watt resistors

10-100 ohms 60p'
S105 40 Low ohms 1/2 watt resistors

10-0ohms 50p'
0106 25 Mined worewound reststort 60p*
S107 20 Tantalum bead caps

0 22-100mF Our mix E1.00'
S108 Hogh-quality electrolyhcs I OerF -500mF

voltage range 15 50V
Our mix 40 for £1.00'

16204 C280 Pak. Contains 50 ITIPI23,
foil caps El .00'

Crystal Ear Pieces
E0.20

Plugs for above
No 16106, 2.5 plastic
No 1697 3 5 plastic

E0.09
£0.11

Mono Crystal Cartridge
S127 GP91 1SC Special Oil, E1.00

Nickel Cadnium Rechargeable Batteries,
1.25v

51 28 3500D Cell sue A U2 E2.50
SI 29 900C Call sore 1/2U11 E0.90
Si 30 Complete kit of parts to

build nickel cad mum charger E3.50

Super Sava Psk
S124 6x 741P
S125 5x555

E1.00
£1.00

S138 Surplus/End of Manufacturers Line/Pre-amp
wrth Bass. Treble. Volume Control 6 circuit diagram
supplied ONCE ONLY OFFER, E1.25.

0131 20 Assorted Slider Knobs - Chrome
Black E1.00

POTENTIOMETERS
Slider 40mm TRAVEL
Owlet Now.
16191 6 x 470 Ohm LIN Single

LIN Single
025 6  5 K LIN Stogie
16193 6. 22 K LIN Single
16195 61. 47 K LOG Single
16194 6 x 47 K LIN Single
527 6 e 100 K LIN Single
S28 6 to 100 K LOG Single
529 6 x 500 K LOG Single

Slider 60mm TRAVEL
S30 6 o2 5 K LOG Stogie
S32 6 x 50 K UN Single
534 4 a 5 K LOG Dual
036 4 z 100 K LOG Dual
S37 4 x 1 3 MEG LOG Dual
S94 6 o 220 K LIN Single
S95 6 0 100 K 1.00 Stogie
596 6 s 500 K LIN Single

538 Mixed slider pots -various values
and sores, our mt. only E1.00'

539 6 ot Chrome slider knots 40p'

40p'
40p'
LOW
40p'
asp'
40p'
40p
40.
40p.

40p'
40p.
40p'
40p
40p.
40p
4.3p.

S131 2012v Relays plastic case E0.70
S132 2x 24v Relays plastic case E0.50
5133 1 Switch bank. 5 -way. Incl. solver knob £0.75
5134 2 X Magnets suitable for teed switches E0.10
5135 1 Veroboard palt. 2 pcs 4$sq ins appro.

E0.80
Si 36 15 Veroboard pOk. 2 pcs 60sq ins appro.

E1.10
16199 1 Veroboard pak 30sq ins appro. Ert 50
16200 15 Veroboard pak 30sq ins appro. E0.50

TOOLS
No 2011 5" wire [Utters
No 2012 5" long wire non.'

E I 55
£1 45

SUPER DUPER COMPONENT BOX
Mm 31bs in weight consosung of a fantastic assortment
of Electronic Components - Pots. Resistors. Con
'denser, Switches. Relays. Board -Semiconductors
wore. hardware. etc. etc. etc

o This is a large box and Is sent separate to your
order

5140. £2.50 including p&p.

WIREWOUND

S90 Wirewound Pots Linear 1 Watt
rapng Mixed -useful values. 5 for El 00'

CARBON TYPES
S91 Car Radio type Dual Switched Pot

P C onountong
100 K Lin swotched

2 5 K Lin earl, 60p'

DUAL POTS P.C. MOUNTING
6mrn Shift

592 4 x 100 K Lin
5934x 100K Log
I 6173 15 Rotary Put Assorted
16186 25 Pre-sets Assorted Values

£1.00'
£1.00'

40p'
40p'

TRANSFORMERS SALE OFFER
S141 0235 240v primary 0.55v at 2Amp secondary
E4.50*+El.00 p&p.
5142 0349 240v primary 0-20v at 2Amp secondary
£3.50' + £0.56 p&p.

No 555

No 556

No. S57

No S58

ZENER PAKS
20 mined values 400mW Zener

diodes 3.10V
mined values 400mW Zener

diodes 1 t -33V
10 mooed values 1W Zener

diodes 3-101./
10 muted values 1VV Zener
diodes 11.33V

El 00

ci 00

E 1 00

El 00

SILICON POWER TRANS N.P.N.
-S97 80371 2 Amp 1 2w 60Vceo

Hfe 40-400. Case 7092
wrth heat tab - 5 for

098 2N5293 R C A 36w 4 Amps
75Vreo Flte 30.170 -- 5 for

COMPLETE AMPLIFIER KITS
STA15 15 watts per channel amplifier kit
CONSISTS. 2 x AL60 - 1 x PA100 -
1 x SPM80 - 1 X 2034 transformer -
2 xcoupling capacitors. £37.70 inc.
V.A.T. +85p p&p.

STA25. 25 watts per channel amplifier kit.
CONSISTS 2 x ALSO - 1 x PAI 00 -
1 x SPM120 / 45 - 1 x 2040 transformer
- IX reservoir capacitor - Z X cou-
pling capacitors £41.45 inc.
V.A.T.+ 0.16 p&p.

STA35. 35 watts per channel amplifier kit.
CONSISTS: 2 x ALSO - 1 X PA100 -
1 xSPM120 - 1X 2041 transformer - 1
reservoir capacitor - 2 xcoupling capaci-
tors. E48.45 inc. V.A.T.+ L1 .18 p&p.

STA50. 50 watts per channel amplifier kit.
CONSISTS: 2 xAL120 - 1 xPA200 -
I x SPM120/ 65 - 1x2041 transformer
- 1 reservoir capacitor - 2 x coupling
capacitors. £58.20 inc.- V.A.T.+ E1.18
P&P.

STA125. 125 watts per channel amplifier
kit, CONSISTS: 2 x AL250 - 1 x PA200 -
2 x SPM120 /65 - 2 x2041 transformers
- 1 x reservoir capacitors - 2 Xcoupling
capacitors. E72.85 inc. V.A.T. +El .25
P&P.

TRANSISTORS
Type Price Type Price Type Price Type Price Type Price
AC107 25p 80177 12p BF194 '9p TIP 32A 34p 2N1613 15p
AC126 14p 80178 12p BF195 '9p TIP326 35p 2N17Il 15p
AC127 16p BC179 12p BF196 '12p TIP32C 36p 2N1893 28p
AC128 16p BC182 .9p BF197 '12p ITIP41A 34p 2N2218 15p
AC128K 24p BC182L '9p 6E200 25p TI P418 35p 2N2218A 18p
AC176 16p BC183 .9p BFX29 22p ;TIP41C 36p 2N2219 15p
AC176K 24p BC183L .9p BFX84 18p 7TIP42A 36p 2N2219A 18p
AC187 16p BC184 '9p BEY50 12p TIP42B 37p 2N2221 15p
AC187K 26p BC184L BFY51 12p TIP42C 38p 2N2221A 16p
AC188 16p BC212 '10p BFY52 12p TIP2955 65p 2N2222 15p
AC1B8K 26p BC2121. 10P TIP3055 42p 2N2222A 16p
AD161/ BC213 '10p MPSA05 '22p ZTX107 '6p 2N2369 10p
162 MP 80p 802131 '10p MPSA06 '22p ZTX108 '6p 2N2904 14p
AF139 30p BC214 '10p MPSA55 '22p ZTX109 "7p 2N2904A 15p
AF239 30p BC214L .113p MPSA56 '22p ZTX300 '7p 2N2905 14p
BC107
BC108
BC109
BC118
BC147
BC148
BC149

6p
6p
6p

10p
'8p
.8p
"tip

BC251
BCY70
BCY71
BCY72
BD115
BD131
BD132

'10p
12p
12p
18p
40p
350

'37p

0044
0045
0071
0072
0075
0081

12p
12p

9p
12p
10p
14p

ZTX301
ZTX302
ZTX 500
ZTX501
ZTX502
2N696
2N697

'7p 2N2905A
2N2906
2N2906A

'10p 2N2907
'12p 2N2907A
10p 2N2926G
10p 2N2926Y

15p
12p
14p
12p
13p

'7p
BC154 16p BF115 170 TIP29A 35p 2N706 7p 2N3053 12p
BC157 '9p 6E167 190 TIP2913 36p 2N706A 8p 2N3055 35p
BC158 '9p BF173 20p TIP29C 38p 2N708 8p 2N3702
BC159 .9p B1180 25p TIP30A 36p 2N1302 12p 2N3703 '7p
BC169 '10p B1181 25p TIP3OB 37p 2N1303 15p 2N3704 'fip
BC170 6p BF182 25p TIP30C 38p 2N1304 15p 2N3903 '11p
BC171 '6p 8E183 25p TIP31A 32p 2N1307 18p 2N3904 '11p
BC172 .6p BF184 25p TIP31B 33p 2N1308 22p 2N3905 '11p
BC173 7p BF185 25p TIP31C 34p 2N1309 22p 2N3906 '11p

DIODES
Type Prins Type Price Type Pr Ice Type Price Typo Price
AA119 5p BAX16/ BYZ16 30p 0485 7p S44 3p
AAZ13 4p 0A202 5p BYZ17 28p 0490 Sp
BA100 6p BYZ18 28p 0A91 7p N5400 10p
BA115 5p BY100 15p BYZ19 28p 0A95 7p N5401 11p
BA144 5p BY127 '10p 0A47 5p N5402 12p
BA148 10p BYZ10 32p 0470 5p IN34 5p N5404 13p
BA173 10p BYZ11 32p 0A79 7p IN60 N5406 16p
BAX13 / BYZ12 32p 0A81 7p IN914 40 N5407 17p
OA 200 5p BYZ13 30p IN148 4P N5408 19p

LINEAR I.C.'s
TBA800 £0.75 LiA /09 (0.20 748P £0.28
TBA810 £0.85 uA711 (0.25 uA748 £0.28
TBA820 '£0.65 uA703 (0.20 72558 E0.45
LM380 £0.80 741P £0.18 MC1310P E1.25
LM381 £1.25 72741 £0.20 76115 £1.25
72709 (0.20 uA741C £0.20 NE555 £0.22

72 74 7 E0.55 SL4I 4A £1.80

ZN 414 RADIO CHIP 75 OPTOELECTRONICS
DISPLAYS
No 1510 707 LED Display 60.70
No. 1511. 747 LED Display E1.50
No 1512 727 Dual LED Display 61.55

LED's
No. 5120..125 Bright Red
No. S121 2 Bright Red
No. 1502..125 Green
No. 1505..2 -Green
No. 1503..125 Yellow

£0.09
£0.09
£0.12
£0.12
£0.12

No. 1506. .2 Yellow
No. S82. Clear .2 Illuminating Red

£0.10

2ND QUALITY LED PAKS
No 1507 10 Assorted Colours & Sizes

60.75
No. S122. 10x.125 Red £0.60
No. S123. 10 X .2 Red E0.60
LED CLIPS
No. 1508/.125 .125

5 for £0.12
No. 1508/.2 .2 5 for £0.15
No. 5139. Infra -red Emitter. Fairchild
FP1000 E0.50

P.O. RELAYS
S85 - 2 Oft Post Office relays 40p

BATTERY HOLDERS
to take 6 x1 -4P7 s

Order No 202 10p each

EX-G.P.O. MICROSWITCH ES
Order No S51 4 for 50p

SPECIAL REDUCTIONS
No. 1514 NORP 12 45p each
No. S76 OCP71 5 for E1.00
No. S83 5 NIXIE Tubes ITT 5870 ST

£2.00
No. S77 (including Data)

Neon Indicator Lamps 230 AC
State Colour (Red. Amber and
Green) 25p each

MAMMOTH I.C. PAK
Approx. 200 Pieces, Assorted fall -out inte-
grated circuits, including: Logic, 74 series,
Linear. Audio and D.T.L. Many coded de-
vices, but some unmarked - you to identify.

Order No 16223 E1.00

CABLE CLIPS
D84-50 2 777 round single pin fixing 30p

POWER SUPPLY
STABILIZER BOARD

Unused ex -equipment stabilizer board Input
30V. D.C.Output 20V. Complete with
circuit diagram.

Order No S81 £1.25

ORDERING
Minimum postage and packing for Sale Orders £0.50 PLUS any
further postage as stated as per this Sale Advertisement.
Overseas Orders - ADD extra for Air -mail.

V.A.T.
Please ADD V.A.T. as follows: 121/2% to items marked a 8% to
unmarked items. NO V.A.T. on Books.

I.C.
INSERTION

EXTRACTION
TOOL

0 D2015
30p each

EM-PAK
DEPT. E.T.1.2, P.O. Box 6, Ware, Herts.

COMPONENTS SHOP: 18 BALDOCK
STREET, WARE, HERTS.



SAME AS
ETI OFFER

5 FUNCTION LCD

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

£7.65
Guaranteed same day

despatch
Very slim, only

6mm thick.

POCKET
CALCULATOR +
ALARM CLOCK
PLUS
3 -WAY STOPWATCH
* Calculator with /.. t 8 memory.
* Continuous clock with
* Ors, mins. secs, day. month. day of week
* Alarm
* Slop -watch with 1/10 secs to 10 Mars + lap
end split -time modes. I sl end 2nd.

in Batteries last I year continuous operation
* Dimensions 1/4" x 241" x 4's"
* Complete with leatherette wallet.

LIST PRICE E2415

METAC SPECIAL EXCLUSIVE PRICE

£18.50
Cannot be found cheaper anywhere else

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

£17.65

Guaranteed same day despatch

THOUSANDS SOLD
11 FUNCTION

SLIM CHRONO

6 Moil 11 functions

Hours. mins, secs.

Day. dale. day of week.
1.100. 1. 10, secs. 10 x

secs, mins
Split and lap modes
Back light. auto calendar.
Only 8 mm thick

This same watch is being

sold for E22.00 in newspaper
and magazine special otter
ads.

Metac Price
£12.65
Guaranteed same day despatch

SEIKO
SUPERIOR WATCHES

World famous
piercing alarm
chronograph
Please ring
for delivery
details

ALARM CHRONO
List price £130

Metec Price £105

SEIKO
SUPERIOR

WATCHES

Please ring for de-
livery details

CHRONOGRAPH
List price £85

METAC PRICE £68

SEIKO

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

MULTIPLE ALARM
List price £1 20

METAC PRICE £98

SEIKO
SUPERIOR
WATCHES

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

CALCULATOR WATCH
List price £165

METAC PRICE £127

HANIMEX
Electronic

LED Alarm Clock
Same as ETI offer
Thousands sold

Sinoritin

0 no

s.a Sneim tcel

Oirn/11.1* 'nit
Me* Slinit,

Siam

ANN'', On
inewea

(Mei*,

Colon

l.rne

Feature and Specification
* Hour / minute display
* Large LED display with p.m and alarm on

indicator
* 24 Hours alarm with on -off control
* Display flashing for power loss indication
* Repeatable 9 -minute snooze
* Display bright/dim modes control
Siae5.15x3.93x2.36(131mmx 100mm.
X 60mm),
Weight: 1 43 lbs (0.65 kgl.

Guaranteed same day despatch

£8.65

GENUINE
SOLAR

5 function LCD

o Solar panel with
battery back-up.
o Back light + auto
celestial/
o Hours, mins, secs.
day. date.

 Quality metal bracelet.

£10.95
Guaranteed same

day despatch

LADIES
LCD

Only 25 a 20 mm and 6 mm
thick. 5 !unction: hours.
ails, secs. day. dale +
beck light and auto cal.
Elegant metal bracelet in

silver or gold. State pre-
ference.

£9.95
Guaranteed same day

despatch

ALARM LCD

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

ONLY

£21.95

THE METAC
DIGITAL CLOCK

* COMPLETE KIT *
 Reasont green display - 12/24 Hour readout
 Silent Synchronous Accuracy - Fully electronic
 Pulsating colon - Push-button setting
 Building lime 1 Hr - Attractive acrylic case
 Easy-lo-lollow instructions - Size 10.5 x 5.7 x 8 cm
 Ready drilled PCB to accept components

PRICE £6.65

FLUORESCENT
DISPLAY CLOCK RADIO

* Mains operated
* Soh glow green display
* MW /FM & LW radio
* Alarm with 9 min. snooze feature
* Programmable play -to -sleep setting
* Brightness control

METAC PRICE ONLY

£19.95

DIGITAL LED CLOCK

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

OUR PRICE £10.95

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

ALARM CHRONOGRAPH
WITH DUAL TIME ZONE

FACILITY
Constant LCD display of

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

Perpetual calendar; day,
date, month and year.

24 hour alarm with on/
off indication.

 1 /10 second chrono-
graph measuring net,
lap and first and
second place times.

Dual time zone facility.
Night light

£29.95

GENUINE
SOLAR CHRONOGRAPH

£15.95

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

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

Telephone Special
24 -hour phone service

Credit-card customers are
welcome to buy
phone-simply phone
01-723 4753 with your
credit-card number to place

your order.

67 HIGH
DAVENT
Tel. (032

METAC
STREET
RY, NORTHANTS
72) 76545

Electronics & Time Centre
327 EDGWARE ROAD
LONDON W2
Tel. (01) 723 4753

Barclay & Access welcome
Phone or Send Card Number

with order

C=]
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tiatficc's for VALUE & VARIETY in

FREQUENCY COUNTERS
In addihon to our popular 250 MHz and 500 MHz counters we have produced a NEW
200 MHz COUNTER KIT specially for home constructors'

Our new K200 counter, although small, is a nocompromise design. It offers.
* A full 8 digit LED display
* A frequency range of 10Hz to 200MHz
* An accuracy of 10Hz at 30MHz, 50Hz at 150MHz in normal home environments
* 5/6 volt operation from batteries or mains PSU
* Power consumption of only 1W maximum at maximum frequency
* A crystal oscillator at 5MHz which doesn't need any special setting up equipment
* Small size 4" x 2" x 1". Uses only 4 i.c.s.
* Assembly time of about 2 hours
* Full illustrated assembly instructions

The K200 consists of 2 PCB assemblies, one being the complete input and counter unit,
the other, the display unit. Both units are available in kit or assembled /tested module
form Prices (INCLUDING VAT)

Input/Counter Kit £59.00 Display Kit £12.96
Input/Counter Module Module £16.64

£68.50 Add 75p for Post & Pk,1

This new Catronics model K200 complements
our DFM5, a 250 MHz, 7 DIGIT MAINS/12v
HIGH QUALITY Frequency Counter, and the
DFM 500 -a REAL 500 MHz - try some of the

others actually at this frequency.

Both are absolute value for money and are available now with
better than 1 in 10 reference oscillators as /S models.

Special Prices, INCLUDING VAT:

DFM5 £148.50 DFM5/S
DFM500 £177.12 DFM500VS

Add E3 for Securicor Delivery

atronics

£191.70
£220.86

DISCOUNT PRICES for

VERO CABINETS
All

Code No.

Plastic Range
Size (mm) Price

Metal
Code No.

fronted Range
Size (mm) Price

65-2514F 100 X 50 X 25 £1.70 75-1237J 85 X 40 x 154 £2.67
65-2516G 100 x 50 x 40 £1.91 75-12380 85 x 60 x 154 £2.91
65-2518H 120 x 65 X 40 £2.15' 75-1239K 95 X 80 X 154 £3.47
65-2520J 150 x 80 X 50 £2.45 75-1411D 205 x 140 X 75 £4.06
65-2522K 188 + 110 x 60 £3.25 75-1412K 205 X 140 X 110 £5.27

75-1410J 205 X 140 X 40 £3.

Aluminium top panel - 65-3851A (120 x 65 X 40mm) 63.31
Sloping front panel - 75-1798K (171 x 121 x 75/37.5mm). E4.30
Sloping front panel - 65-2523E (220 x 74 x 100/52mm). £6.70

19" CARD FRAME/CASE SYSTEM
Card Frame/case 71-3841-L £20.91

+ El 25 p&p
Pair end plates 71-3842-F 84p
8" Module 71-3843-A £4.04
4" Module 71-3844-G £3.08
Veroboard 09-3979-K £1.40
2" Front panel 71-3845-B £1.03
1" Front panel 71-3846-H 98p
Veroboards (less Connector) 09-1034-F £1.33
Plain Board (less Connector) 09-1040-J 90p
D.I.P. Board (less Connector) 10-1041-J £3.60
Connector, plug, 31 way 17-0267-H 98p
Connector, socket, 31 way 17-0268-C £1.07
VQ D.I.P. Board 01-0044-C £1.12

All prices include VAT at current rates
PleaSe note our minimum U.K. post and packing charge, except

where indicated, is 20p. EXPORT SALES welcomed.

NEW PLESSEY IC SL 6640 FM 1F
now in stock at £4.85

Send SAE for FREE PRICE LIST or 45p large (A41 18 1/2p. SAE for copy of our Data -Catalogue.

Catronics Ltd. (Dept. 952), Communications House, 20 Wallington Square, Wallington
Telephone: 01-669 6700. Open Mon -Fri. also Sat. a.m. Surrey SM6 8RG

El UT T

FL
GOOD AND PROPER!

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

The transfers arc 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 he
enough for dozens of projects here - and the
longer you wait the worse they'll look!

Ft
Rapippe

et! PANEL
n

TRANSFERS
o 1

Send £1.75 (includes VAT
and postage) for the two -
sheet set to:
Panel Markings
Ell Magazine.
25-27 Oxford Street.
London W1R 111F.
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MERMAN
PSI 4002 STUDIO MODEL

cabinet size 17.2" x 17.2" x 6.7"

FOR ELECTRONIC KITS OF DISTINCTION

COMPLETE KIT ONLY £196.90 + VAT

READ THE REVIEW
IN SOUND INTERNATIONAL DEC. '78

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 totally independent with its own stabilised power supply driven by custom designed

TOROIDAL transformers!

 Inherent reliability - monster heat sinks for cool running at the hottest venues - electronic open and
short circuit protection!

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

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

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

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

DE LUXE EASY TO BUILD LINSLEY HOOD
75W STEREO AMPLIFIER £99.30 + VAT
This easy to build 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 0196.

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 20W STEREO 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 wan version of this kit (T30 + 30) is also available for E38.40 + VAT.

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

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 characteristics make this tuner compatible with either. Facilities included are
pre -aligned front-end module, switchable afc. adjustable switchable muting, LED tuning
indication and both continuous and push-button channel selection (adjustable by controls on
the front panel)

COMPLETE KITS: Our complete kits really are complete. All of the projects shown on this pageaie supplied with fully finished metalwork. ready assembled high quality 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 Powertran SFMT Tuner) for those customers who wish to spreadtheir 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 March 31st, 1979 if the February 1979
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 12'4-96 surcharge for VAr(i.e. add Vs to the price).No
charge is made for carriage. 'or at current rate if changed.
SECURICOR DELIVERY: For this optional service (U.K. mainland only) add
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.m. Monday -Thursday.

OUR CATALOGUE IS FREE! WRITE OR PHONE NOW!

POWERTRAN ELECTRONICS
PORTWAY INDUSTRIAL ESTATE
ANDOVER, HANTS SP10 3NM

ANDOVER
(STD 0264) 64455
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news digest

Light Emitting Damsels
FINDING a nice young lady on
your desk first thing in the mor-
ning is a good way to start a day
and, it happens, a nice way to
start News Digest.

The lady this month is pictured
with a new clock radio from In-
gersoll Electronics. Featuring
MW/ FM/LW with a 12 -hour
LED display the clock incorpo-

rates the usual alarm, snooze
features.

The model XK802 has push-
button controls along the top of
the unit allowing a fast and slow
timeset facility.

The clock is available from
most larger electrical stores and
at a recommended
is good value.

                
Projected Index

Now this is one of those ideas
that someone should have
thought of long ago, and now
that someone has the rest of us
must hang our heads in shame
and wonder why we didn't . .

A very clever man called M. L.
Scaife has compiled a complete
index of all electronic projects
appearing in all the relevent
magazines from 1972-1977. Next
year a second listing will appear
which will bring the index com-
pletely up to the minute.

Some 2500 projects are listed,
all with brief description where
components where applicable, a
list of how many components are

used in each - and what they are
- method of construction PCB.
Veroboard etc, and source. Our
sister magazine ETI is naturally
included as are all ETI Specials.

Subjects are sensibly grouped
together to make browing easy
and the listings clearly and pre-
cisely done.

This tryly amazing piece of
work costs only £1.50 a copy from
the patient M. L. Scarfe at: Cen-
tral Library, Northumberland
Square, North Shields, Tyne and
Wear. Recommended in the
strongest possible terms to all
who ever intend to build a project
again.

Pray Tell Prestel
LONDON'S Portman Hotel has
become the first hotel to feature
Prestel viewdata as a permanrnt
feature at the hotel. The set, a
Baird 26 colour model has been
specially installed in the lobby
where guests can access pages of
information.

General Manager, Michel
Favre, was first off the mark with
Prestel with the help of Radio
Rentals Contracts executives
who, only eighteen months ear-
lier, gave the Portman the first of
100 commercially installed
teletext receivers at the hotel.

Clubs From Newcastle
The formation of a new society,
whose aim is to promote personal
computing in the Newcastle area,
should be of interest to some of
our Northern friends.

Meetings usually comprise of a
lecture, informal discussions and
the demonstration of a particular

system.
Further details from

Dr. W. G. Allen,
Dept. of Elec. Eng. and Physical
Elect.,
Newcastle upon Tyne Polytech-
nic,
Newcastle upon Tyne,

Raspberries to EMI!!
A fruity tale this. I assure you we
are not winding you up. Right?
Read on.. . . A team of engineers
has been disguising acceleration
transducers, accelerometers -
which convert force into elec-
trical energy - as Raspberries.
And hanging them out on bushes.

The number of comments one
could make at this point is truly
staggering, so one will say no-
thing at all.

As anyone (?) knows picking
raspberries is a sticky process.
When ripe they are soft and
fragile and liable to squash flat at
the drop of a basket. Further-
more they hide beneath leaves
upon brittle and lethal canes.

Automation is called for.
Automation has arrived.
Only problem is the prototypes

smashed the berries to a pulp in
no time flat. Slim pickings, and
this is where our men in white

coats with the fake raspberries
come in. Hang these little fakers
out with the real berries and if the
machine doesn't smash them to
bits too, you know exactly what
forces are being produced at the
crucial parts, and can adjust your
machinery accordingly. Clever
eh?

EMI produce the transducers,
called Entran, and the Scottish
Institute of Agricultural En-
gineering are the loonies . . . er
engineers who produced the
model raspberries and went out
hanging them - full moon?)

The actual accelerometers are
only 3.6mm square, and give out
lmV for every 'g' of acceleration
they are subjected to. The false
fruits are wired up to both mag-
netic and pen -recorders to give
full details of the fall of the rasp-
berries. (I didn't believe it first
time either. . . .)

Speaking
Computer Speech has come a
long way since the Daleks first
clanked their way across the TV
screen. In the USA add-on de-
vices for home systems
(peripherals) can be purchased to
make the small system talk in a
reasonable - at least recognis-
able manner.

Microspeech is the first such
unit to be released in the UK as
far as we are aware. As you can
see from the photo it is not a
massive system at all. The pro-
gram for the board converts
typed in phonetic speech from
the keyboard into sets of data
which is then transmitted to the
synthesiser.

There are nine parameters
controlled by the unit which
make possible manipulation of

the frequency, amplitude and
resonance of the final sound, and
in this manner male speech can
be reasonably imitated.

Microspeech also has an exter-
nal input which enables it to pro-
duce 'talking instrument' effects
from guitars and the like. The
data coming out is converted
back to audio form by an 8 -bit
digital -to -analogue (DAC) conv-
ertor using nine sample and hold
circuits which can 'store' infor-
mation for well over a minute.

Relatively little memory is
used up by the system, and any
system using BASIC in its langu-
age can be adopted to operate
with Microspeech. Costronics, 13
Pield Heath Avenue, Hillingdon,
Middx.
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Here's why
you should buy
an ICE instead

of just any
muitimeter

* Best Value for money.
* Used by professional engineers, D.I.Y.

enthusiasts, hobbyists, service engineers.
* World-wide proven reliability.
* Low servicing costs.
* 20K /volt sensitivity and high accuracy.
* Large mirror scale meter.
* Fully protected against overload.
*Large range of inexpensive accessories.
*12 month warranty, backed by a full after

sales service at E.B.Sole U. K.Distributors.

Prices from £16.60 -
£32.00 + VAT

I

I.C.E.
ELECTRONIC BROKERS LIMITECT1
49-53 Pancras Road, London NW1 2QB.
Tel: 01-837 7781. Telex: 298694.

Please send me full colour leaflet and prices on whole ICE range including

accessories.

Name

LAL:Idress

..........news
digest

Technical Enquiry
WHEN this photo arrived on our
desk it had been parted from the
words which, probably, accom-
panied it when it entered our post

      

room.
We have no idea what it is or

does - any suggestions would be
gratefully received.

TRAP Transients

A RANGE of mains transient
absorbers is now available from
Rhopoint Ltd, of Oxted, Surrey.
Manufactured by MCG Elec-
tronics Inc, of USA, these tran-
sient absorbers are designed to
protect electrical and electronic
equipment from mains.borne
high energy transients and
spurious spikes, etc., on 120, 240
and 480 volts lines 50/60/400
Hz single phase and three phase,
star or delta.

Operating in parallel with the
mains supply, they control
unwanted transients that appear
on the mains supply to the user
and are independent of the load
drawn by the equipment from the

supply. All voltages are clamped
to just above the peak value of
the mains and up to 480 joules of
energy can be absorbed. The
transients are clamped to a level
where they are unable to cause
interference or corruption, for
example, of digital logic in diffi-
cult control areas. As such these
transient absorbers are ideal for
use in computer installations,
process control instrumentation
and with equipment where
reliability of data information is
critical and random equipment
failure due to transients would be
serious. Strategically placed
MCG transient absorbers can
protect this vulnerable equip-
ment.
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OHIO
SCIENTIFIC

Microcomputers from the world's largest
full -line manufacturer

The C2-410
Mini Floppy
20K RAM
Basic + Assembler
Personal, Games, Small
Business & Educational Disks
90K Mini Floppy Storage
Printer Interface
OS 65D V30 Operating System
Only £1595.00 Complete + VAT.

Economic expandable
systems with good disk

based software, available
now.

See your nearest
dealer for full price

list and catalogue.

Abacus
Computers
Limited

62 New Cavendish Street
London W1 Tel: 01-580 8841
Mutek
Quarry Hill, Box Corsham
Wiltshire SN14 9HT
Tel: 0225-743289

Other systems available include the
C3 OEM with 32K RAM, 512K of disk storage and
BASIC as standard, £2950.00 + VAT. (FORTRAN and
COBOL cvailable as extras.) All dealer enquiries
direct to Abacus Computers Limited.

Thames Personal
Computers
13 Wilmo- Way Camberley
Surrey Tel: 0276-27860
Linn Products
235 Drakemire Drive
Castlemilk Glasgow

G45 95Z Scotland
Tel: 041-634 3860
U Microcomputers
PO Box 24 Northwich
Cheshire CW8 1RS
Tel: 0606-75627



NON -SUBSCRIBERS
START HERE

START

THE CORNER SHOP
SORRY MATE, THE

DOG CHEWED YOUR
COPY."

4 MAGAZINE STAND:
"WE'VE RUN OW,
BUT I CAN GIVE YOU
'CAMPING NEWS' 7"

GIVE UP, GO HOME:
AND TAKE OUT A

POSTAL SUBSCRIPTION
TO ETI.

THE DEPARTMENT STORE:
"MAGAZINES ? THAT'S JUST
BEHIND COSMETICS. NO,
WAIT A MINUTE....THEY'VE
JUST MOVED TO THE NINTH
FLOOR, OR WAS IT ?"

A'' SH P
"SORRY, SOLD OUT
HAVE YOU TRIED THE
CORNER SHOP UP THE
ROAD,"

It can be a nuisance can't it, going from newsagent to
newsagent? "Sorry squire, don't have it - next one should
be out soon."

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

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

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

ETI Subscription Service
Electronics Today International

25-27 Oxford Street, London W1 R 1R F

.........news
digest      

Now Hear The Word of VERO
MOST battery powered equip-
ment inevitably has numerous
screws connecting the front
panel to the circuit board, the
circuit board chassis, the chassis
to the case - now hear the word
of Vero.

No longer is it necessary to
dismantle a complete project to
get to a poor exhausted battery,
with their inspection -moulded
battery housing you can provide
access to the battery from out-
side the unit.

The holder accepts a 9V
battery and may be easily fitted
to a panel or enclosure with a
thickness of 1,5 to 3mm. All that

is required for fitting is a rect-
angular cut-out into which the
holder is pressed home, where it
is firmly held by the clip -type
feature.

The cover, with a flip -over type
hinge moulded as part of the
housing opens easily for battery
changing and snaps closed sec-
urely.

Supplied as a kit, the battery
holder comes complete with
battery connector and lead for
less than £1.00.

Vero Electronics Limited, In-
dustrial Estate, Chandler's Ford,
Eastleigh, Hampshire S05 3ZR.

Kit Cat
FOR those industries or applica-
tions where a standard tool kit is
inadequate, or perhaps contains
unwanted tools, OK Machine &
Tool (OK) Ltd are offering a
tailor-made kit service.

OK stock a range of several
hundred different hand tools,
from pliers and cutters to special
wire strippers and screwdrivers.
Additionally they offer an ex-
tremely broad range of electronic
production and servicing aids
which includes powered and
manual terminal wire wrapping
guns as well as conventional sol-

dering irons plus the necessary
wire and dispensers.

From this selection the com-
pany can assemble kits to order,
from simple canvas "rolls" to
well -packed executive briefcases,
and will quote for packages cos-
ting from just a few pounds to
several hundred pounds. Fur-
thermore, there is no minimum
order requirement.

For further details contact:
Michael Gouldsmith, OK
Machine & Tool (UK) Ltd, 48a
The Avenue, SOUTHAMPTON,
Hants SO1 2SY.

ELECTRONICS TODAY INTERNATIONAL - FEBRUARY 1979 13



AC107* 28 BC168C 12 BF173* 25
AC117* 35 801690 24
AC125* 20 8017 033/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND AC126* 20 BC171

17 13E178* 25
10 13F177*

30
AC 20 BC172MAIL ORDER, CALLERS WELCOME.

11 BFI 79*

Tel. Watford 40588/9. Ali1427: 2240 BC177* 11 :1181*
BC 178* ao

20
30

AC14IK* 38 13C179*
17 8E182*
17 30

AC142* 24 50182
8F183*
BF184* 30

AC142K* 38 BC183

AC187* 20 BC1821 105 8:FFF1999465

10
AC176* 20 BC184

AC188* 20 BC1831 10 6E197

ACY19* 40 BC187* 2521 462100*55
ACY20* 40 BC212
ACY21* 35 BC2121. 109
ACY22* 40 BC213

10
ACY17* 35 13C1841 10 6E198
ACY18,* 40 BC186

4CY28* 40 13C213L 1

BBFF22442"

ACY44* 39 BC214L
ACV4I* 39 BC214K 145g: 9BFF2244856*

8BFF225857**

3032

ACY39* 78 BC214
so

AD161* 42 BC308

887F727596*

A0149 70 8C3078 1410 30;

AF114* 30 BC338

A450710662* 42 BC32740
70 BC328

15 8E594
22

as

AF115* 30 80441* 3013 BBFFR54095

BN/9

25

AF116* 30 0C461* min
AF117* 30 8C477*

'26
zs

AFI21* 482828AF118* 55 6C547

AFI24* 55

II 8E1180
6C548C 1: = 28

AF125* 35 6C557 13 BFX29*
105

AF126* 50 BC558
25

41173594* 3205 BCY30* 521072 1:3FFF XXX88485i *: 12124

BCY34* 28

AF127* 35 BC559

AF239* 42
AFZ11 128

5T1744** 7755

80 BFX87*
24
so
20

AF180* 70 BCY39* 23

A/171/22675* u40 8CY58* 2275 EllIFY71:* 20

AF186* 50 BCY40*

ASY50* MI :g7g: 22 n3: 20
28

CERAMIC CAPACITORS 50V --.- Self Sack Graduated Bezels 22p BC109* 9 80123* :: =::* 55

688cCC Y2Y777782: L77 988FYFYFY645751***

ASY76* 95 BCY71*
55221

Is
8C107*

40
MYLAR Flail CAPACITTAT"- SLIDER POTENTIOMETERS BC 7078 16009100V: 0.001. 0-002. 0005, 0-01,F 5p

BC
r111

0-015, 0-02. 0-04. 0-05. 0.0560E 7p 0-25W log and linear values 60mm
14: ,8,3SX2204

0.1,E. 0-2 9p. 50V: 0.47e F 12p 5K0 -500K0 single gang 70p 8C1086* 12 BD115* 62 BSX29*
9 BD112

101Q -500K() dual gang 80p BC108C* 12 80121*

-4.- Horizontal 81. 913211;4,
20 1313132* 45 6U208 2

14:
8U105* 140BC1096* 12 80124*Renew 0-5pF to 10,000pF 9p

00150 F. 0-022,F, 0-0336F 49 PRESET POTENTIOMETERS BC109C* 12
0 047o F 49; 0.19E 611- 0.1W NO -5M0 Miniature Vertical & BC113

SILVER MICA (Values in pF) 3-3. 4-7, 0-25W 1000-3-3M0 honz larger 109
19 BD133* 43 E421

65
6-8, 10. 12. 18, 22, 33, 47. 50. 68. 75, 0-25W 2000-4-7M0 Volr. 10p BC116

19 130135* 35 E5567
19

82, 85, 100,120.150,220, 99 each20 BD813713% 37 MD8001* 1 5 8

600, 820 BC
CBC1111854 EID138* g MI4103 1:250, 300, 330. 360. 390. RESISTORS - Erie make 5% Carbon

8C117

POLYSTYRENE CAPACITORS: RANGE VAL 1-99 100+
58BCCC111333465

880011,1* 45 :146002 el169 each Miniature Hfgh Stability, Low noise
1000. 1800, 2000, 2200 209 each

10pF to 1 nE Sp; 1 5nF to 47nF 109

20 80142* 59 MJ491* 190

2.5-6pF: 3-10pF: 10-40pF 22p 2% Metal Film 10(3-1140 5P 4P
125;:

FEED THROUGH
CAPACITORS
10008F/350V Sp

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in  F). 400V- 10 40p: 47 68p, 250V. 100 65p
63V: 0-47. 1-0. 1.5, 2-2, 2-5. 3-3, 4-7. 6-8. 8, 10, 15. 22. Sp; 41150.41p 63, 1279;10V; 50, 100,
220, 21Ip; 470. 5pp 1000. 689; 40V: 22. 33, 79; 100.12p; 2200n 629; 4700. 85p; 351/: 10. 33. 76;

27p; 1500. 309; 2200. 416; 3300. Bep; 4700 669; 16V: 10, 47. 68. 7p; 100. 125, 8p; 220. 330.
330. 470, 32p; 1000.49p; 25V: 10. 22.47, ep; 80, 100, 250. 139; 470, 640. 25p; 1000,

149; 470, 169; 1000. 1500. 206; 2200. 34p; 101/: 100. Sp; 6 . 10p; 1000. 149.
TAG -END TYPE: 70V: 2000, 98p;4700, 12Ip; 50V: 10,000. 255p; 40V: 2500. 66p; 3300. 4700 70p;
15.000450p. 25V: 470048p; 220037p, 325V: 200+ 100A- 50+ 100 190o

TRANSISTORS

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH /CHEQUE/
P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 30p' TO ALL ORDERS UNDER E10. OVERSEAS ORDERS
POSTAGE AT COST. AIR /SURFACE_ SEND 50p (+ 25p P&P) FOR OUR CATALO-
GUE.

Export orders Co VAT. Applicable to U Customers only. Unless stated otherwise all
VAT prices are exclusive of VAT. Please add 8, to devices marked To the rest add

12' ./o.
We stock thousands more llama It pays to visit us_ We are situated behind Watford Football Ground.
Noonan Underground/BR Station: Watford High Street. Open Monday to Saturday. Ample Free Car
Parking spas* available.

POLYESTER CAPACITORS: Axial lead type.(Values are in o F)
400V: 0-001 0-0015. 0-0022. 0-0033 7p; 0-0047, 0-0068, 0.01 0-015, 0018 9p; 0-022 0-033.
1091 0-047, 0-068 149; 0-1. 159; 0-15, 0.22, 229; 0-33. 0-47 39p; 0.6845p.
160V: 0-039, 0-15. 0-22 1Ip; 0-33. 0-47 1111p; 0-68. 1-0 229; 1.529p; 2-232p. 4.748p.

UGLIER: 1000V: 0-01, 0-015 209; 0-022 22p; 0-047 269; 0.1 35p; 0-47 48p.
POLYESTER RADIAL LEAD (Values M o F). 250V:
0-01, 0-015, 0-022. 0-027 59; 0-033. 0-047. 0-068, 0-1 7p; 0-1511p; 0-22, 0-33
13p; 0-47 15p; 0-68 1Sp; 1-0 249; 1-5 27p; 2-2 31p.

M BEAD CAPACITORS
35V: 0.1,F, 0.22, 0-33. 0-47. 0-68.
1-0, 2 2,F, 3-3. 4-7, 6.8 2611: 1-5. 10
20V: 1-5 IIIV: 10,F 139 each
16V: 15, 22 25p. 47 35p. 100 509.
10V: 15, 22. 33. 209; 100 35p.
6V: 47. 68, 100 30p; 3V: 100 20p.

POTENTIOMETERS (AB or EGEN)
Carbon Track. 'kW Log & VIW Linear values
501:C311g] & 2K0 (lin- only) Single gang

27p
51302M() single gang 27p
5K0 -2M0 single gang D /P switch 609
5K0 -2M0 dual gang stereo 709

)4W 2.20-4.7M E24 1.56 1p
YAW 2.2Q-4 7M E12 2p 1.69 BC137

BC14O* 2260MINIATURE TYPE TRIMMERS ........ 1W 2.20-10M E12 5p 4P
BC142* 25 60205* 161: MI:721* ::

5-25pF, 5-45pF: 609F. 88pF, 30p 1%0.5W1%0.5W 510-1M E24 10p 8p 8C143* 25 80378*
rgIAPRESSION TRIMMERS BC1478 7 50434 g 114.1294t::

BC147100+ price applies to Resistors of each
type not mixed values. 03-40 f; 10-80 F. 25-190 pF 2Sp

100-500pF,
813CC7144885 7 5130615: 78 MJE3055* 7 0

46p. THERMISTORS: VA1034. 1039,0 Da75 MPF102 30

GAS & SMOKE Dot actors* 1040 1055. 1056, 1058. 1066, 1067
BBCC1144596

o :g1;* 220 MPF10' 36MPF104 36209 each
BC149C

5
130060* 110 MPF105 361058124813 4458* 1098, 1100

BC153 4° 50161* 155 MPF106 5 0JACKSONS VARIABLE CAPAMONS
01electric
100 /300pF 140P motion Drive 3259

0 2 365-0 ,...th. low DIODES *BRIDGE
- -

SPECIAL 4 13E115* 34 IC,1307 :0
a MPS405 24ip. 11(piE.CmticaVRlpS

74 1OFFER1 7p* BC159
01 5131E151:

30 MPS406 24500pF 1659 00208/176 2859 A.A119 g

4511/DAF 115p* motion drive 325P BY100 24 1A/ 100V
NE555 22p* BC160* 27 8E161

I 6E1606 1 Ball Drive with slow A/kV 5 15 1A/50V 20 60 F.3 -15A 1 2 42

OW Orem 4183 C804-5pF 10 15 80126 14 1A/200V 25 ,..b
801675 11 8F167 kP5455 24

6 1/36 1 6509* 25 50pF 1759* 60127GL
Orurn 54nar 309* 100.1509E 216p*

14 to/4008 29 LINEAR ICs LCM7217* 00 NE566* leo Ty- IL 74*7482 66

0-1.365pF 245P 'L' 3x310pF 495P 0A9
CR033 15? 1A/600V 34 02 - 75 i-.0 I 30* 452 NE567V* 155 ..o...- -, - 7483 72

00 2 365pF 27159 00.3e25pF 430P 0547
75 2A /50V 35 7080 8 pin 35 LF 56* 00 NE570 00 _,,-77,,y,--I-..,- 7484 95

420 '`"-^-; ''. 7485 1061 2A/100V 44 41*8 pin 22 LM 006 170 NE571

110T2 1 2A/2000 46LM301AP* 30 RAM2102-2*170 ;4:2. LI 7486 31
DENCO COILS

2,
0A79 25/4008 53 23*14 pm 45RFC 5 chokes 91p --' - 1 LM 08T 110 RC4136D 120 ,,,,, 7489 210

0585
0A81 99 LM 11* 120 SAS560 240 _,'"...,.,... .14. 7490 If, 33'DP' VALVE TYPE 1 25/600V 65 33*RFC 7 (19mH) 96p

Ran12.1-5 ',YAW 1FT 13/14/15/16/ 4A/100V 72 ) 47C*14 pin 70 LM 186* 205 SAS570 240 _,''''`..,,., .., 7491 7 75
Sep 17 559 0590 45/200V 75 48C*8 pin 36 IM 19S* 195 S03402* 295

7406
' 7 ' 5 L. 7492 38

6-7 8,Y.R 759
1-5 Green 92p ilFTFT ;it/ 416.6, 109,09p, 00555951 4A/600V 105 810

4A/400V 70 753 8 pin 45: LL,IM

27*244

12759 sq.:3147: 2526,0 -....y ..........
77445493 3278

1394 Valve Holder
-1- 1-5 B.Y.R.W 939

TOC1 .... OA 45 /800V 120 AY -1-0212 580 !-!',.! 13*, 80 SN76003N 175 7408 17 7495 65

MW5FR 87--.- 05202 6.41 1008 73 AY -1-1313A 660 L. 95 5576013
11::

7409
;; 7496 1:4

N916
64/2008 711 50-1-1320 306

'L-14431::
00 :=12:4 140 741!

17 74104
259 MW/LW 5FR 103-; N914

fIF CROKES
655 /4008 88 AY -1-5050 180

LM 80
74100 119

54001/2* 68 AY -1.5051 145 65 S6760339 175 7412
41 30 7 :;1e H. 4.7. 10. 22. 33. 47. 100. 200.470 N4003* VM18 DIL 40 AY -1.6721/6 195 LM 81N 145 SN761155 215

7414 61 74107 29

43inti 100
AT -3-1015* 550 LM 82 125 SN76131* 110750. 1mH. 2 5. 5. 10 359 owl, 94004/5*

609 moth 94006/7*
N4148 All E It S

AY -3-8500* 390 LM1458* 50 SN76227N 115 .,74,18, L5 74109 54

VEROBOARD* 01. oll 0.15 944 20 Range 2V7 to AV -5.12265x260
-5-1013* 450 LM 900* 60 T549475654077* 226 7420 .1.6 7747171( 54

LM 9095* 70 50
7421 29sa(copper clad) (plain) 3A/100V* 15 39V 400mW AY -5-1230* 450 LM 911* 125 TAA621 AX 1 225
7422 24

198

TAA700 353

741164118

8321/2 43%M252AA* 750 TAA661A 16541p 33p 22p 34/400V* 20 9p melt AV -5-1315 560
214. 5 49p 45p 28p 3A/600V* 27 Range 383 to AY -5-13174 630 M253AA* 795 7425 2'7'31i a VA 49p 45p - 34/1000V* 33V 13Wgg TAA960 300

7426 38

74120 115

3% x5 58p 60p 39p 17p each AY -5-3507* 415 MC1304P 260 TAD100 150
AY -5-3500* 510 MC1303

7427 27
7412214'3' 4825

3)4 x 17 195p 163p lnp -.4.4,4ww.rral SCRs*
Al5 4007 650 MC1310P 149 TBA120S 70
50.5-8100* 735 742821/1 x 17 152p 121p 79p t,i, ,,,,,. 5013 74123 58

Pki of 35' p -in- s
414 x 17 _252p - 15") NOISE

67

3°1 ZSJ me -
Thyristors CACA3306121'4

MCI312PQ 195' T8A540 215

7432 25
12!

7430 7744112265 38

Spot face miter $69 1450V

78502 MC1488* 66 71,5,54,2 323020

MC1489* 90
7433 40

74

Pin insertion tool 999 1A100V
CA3014* 137 MC14433L 1250 185641-512
CA3018* 68

73

VARICAPS 1:77441:; ss
1A200V 47

MC1495* 3558%11 250
7438

3330

ISO
VERO WIRING PEN* MVAM2 135 14400V 52

CA3020 170 MC14961. 92 785651
90 7440 17

269

PIUS SQ001 3255 MVAM115
120. 1A600V 70

CA3023 170 MC1710CG 79 TBA800
CA3028A* 80

74143 3143

70 77:1:t 61Spare spool (wire) 50p* Combs 76 each BA102 25 5A100V 32

MC3340P* 150 74

7A300V 35
CA3035 240 MC3360P 12200

74147 17s

FERRIC CHLORIDE* 8,1055 40 8A300V ss C53043 190
CA3036 110 MC3401

MEM780 205 7859900 395 74r. ...... 74148 109136104 40

11b bag Anhydrous 659 4. 306 p. & p. 00106 - . 40 8A600V 43
TCA270Q 220 7... II.

8A500V IS
CA3045 140
CA3046 71 MFC6040* 97

MFC40008 85
10A1022* 575 7448 94

74150 99
64

759 CA3075 175 MK50362* 650
77100462,0c2,04 32075 77444487 52DALO ETCH RESIST PEN* are up TRIAC1* 8A600V 85 CA3048 200 MK 50253* 650

772.3t ss"3A100V 45 124300V 59
COPPER CLAD BOARDS* 3A200V 49 124500V 92

CA3081
MK50398* 635 TL062CP* 715255

74517450

;; 74155
80

CA3080E* 7053
-Fibre - Single-, Double- SRBP .

190 MM307A4 00 TL064CN*
74159 210 3A400V SO .81-106 150 7453 17

Glass sided sided 7.5 47 5 84100V 64 C1050 38 CA3089E 2,210, MM57160* 6,200 TTLL13771

6 x6 759 90p 509 8A800V 108 TIC4 5 25
8A400V 64 44 22 CA3090AQ

CA3123E 200
NE515
NE543K 210 T1074CP*

0 2C*I1* 125
199 7460 17

7470 28

7454 ''
1

9822

92
70 NE555*

149 TL081CP* 71:
25 74164 105

6 x12 1309 175p 124100V 60 254444 150
.:311,101:

BB NE544

26 5064 35 ICL7106* 7°1)52

NE5561:113* 60
7291-L1_008842E7P:

DM SOCKETS* Low Profile (TEXAS) 124400V 70 265060 28
2 65062 30 F944DC 71:7742 g 74165 106

8 pin 10p; 14 pin 12p, 16 pm 13p; 18 pin 164100V 95
339296 UAA170 198 _ 161

20p; 20 pm 27p; 22 pin 30p; 24 pin 30p; 164400V 106
164500V 150 IC1.7107* 975 NNEE5566/: :1/ 111628 pin 529; 40 pin 669.60 pin 2459.

2ZNN441244E* 19030 '4'
7476 36

25A800V 295
ICL8038CC* 335 9E5628* 410 625

40669 99
DIAC* 1CM7205* 1150 4 426 ZN425E* 410 .,74.,8°. La 74173 170SOLDERCON PINS*

100 pins 5. ; 1000 pins i i ST2 74174 8720 ICM7215* 999 Afailimi '...

OPTO
ELECTRONICS 
LEDs plus Clips
TIL209 Red 13p
TIL211 Gm 17p
TIL212 Yellow 18p
2" Red 14p
1" Amber

Yellow 18p
Spare Clips 2p
L5400 255p
OCP71 120p
ORP61 85p
ORP12 63p
295777 45p
7 Segment Display,
TIL307 675p
TIL312 .3" CA 105p
TIL313 3" CC 105p
TIL321 .5" CA 115p
TIL322 5"CC 115p
DL704 3" CC 99p
DL707 3" CA 99p
DL747 .6" CA 180p
FND357 120p
.3"Grn, CA 180p
6"Grn. CA 225p

Liquid Crystal [mph,
31/2 Dig: 875p
4 Digit 975p

OPTO
ISOLATORS
TIL 111 /2 85p
TIL114 95p
TI1.117 110p

MPS456
MPS470
MPSUO2
MPSUO5
MPSUO6
MPSU52
MPSU55
MPSU58
MPU131*
0C23*
0C25*
0C26*
0C28*
0C29*
0C35*
0C36*
0C41*
0C42*
0043*
0C44*
0C45*
0C46*
0070*
0071*
0072*
0074*
C1C75*
0076*
0077*
0079*
00810*
0032D*
0083*
0084*
0C122*
0C123*
0C139*
00140*
0C141*
0C170*
00171*
00200*
00201*
00203*
00204*
SJE5039*
TIP29
TIP29A
TIP298
TIP29C
TIP30
TIP30A
TIP306
TIP30C
TIP31*
TIP31A*
TIP318*
TIP31C*
TIP32*
TIP32A*
TIP328*
TIP32C*
TIP33*
TIP33A*
T1P338*
TIP33C*
TIP34*
TIP34A*
TIP348*
TIP34C*
111.351
11P35A
TIP358*
TIP35C*
TIP36*
TIP36A*
TIP368*
TIP36C*
TIP41A*
TIP4113*
TIP42A*
TIP42B*
TIP2955*
11E13055*

24
34
85
98
54
65
53
se
as

190
120
ISO
99

ISO
so
59
as
32
55
31
20
28
19
25

45
as
3S
76
76
25
48
48
44

48
85
85
85

40
48
75
85
88
95
43
44
ss
so
47
47
66
ss
40
40
40
66
45
49
70
70
80
so

100
105
85
85

110
110
219
225
240
270
260
265
300
325
63
73
64
52
63
60

P

T1S43
1111S04445

36 292217* 48
45 2622184* 31

TIS46
45 252219A* 22
45 252220A* 20

T:4,6,47 50 252221A* 23
50 292222A* 20

TIS49
TIS50

50 292303* 45
47 292368* 21

T1S74 47 292369A* 16
TIS90
11591

18 252483* 28
22 252484* 30

21X107 11 292646* 48
27X108 11 2N2784 55
Z1X109 11 2N2904* 22
7%1230012 28 252905A* 20

13 252906* IS

ZTX330021

16 252907* 20
ZTX
21X30318

29290711* 22

ZTX304
21 252926G 1.11
24 293011* 24
17 293053* 20

ZZTTT X33321141

ZTX326

24 253054* 49
ZXX0 30 2N3055* 55

zrxZTX,30041

40 293108 39
20 293442* 131
13 293563

21X501 14 2N3614* 169

ZTX503
19 293615* 135

ITX504
15 2N3663* 24
25 293702 10
25 293703 1177xZEX553501

25 253704 10
40250* 85 2N3705 11

40251* 97 2N3706 10
4031 1* 50 2N3707 10
4 0 3 1 3* 125 253708 10
4 0 3 1 5* 55 2N3709 10
4 0 31 6* 85 2N3710 16

4 0 31 7* 52 2N3711 10

4 0 3 1 9* 71 253771* 275
40320* 55 253772* 170,

40323* SO 293773* 288
40324* 85 2N3819
40326* 52 2N3820 32
40327* 82 253823* 65
40347* 80 253824* 70
40348* 101 253866* 90
40360* 43 253903 16

1840361* 45 253904
40362* 48 293905 18
40406* 65 293906 17
40407* 50 294037* 52
40408* 75 294041*
40411* 285 294058* 1127

40412* 63 2N4061
40467* 95. 254062 13
40594* BO 2N4064* 120
40495* 90 254069 45
40603* 58 254236 14520

40636* 125 2N4286
40673* 68 2N4289 20
2N697* 21 264859 65
29698* 39 264922* 55
2.1699* 39 265135 42
267064* 19 2N5136 42
2N707* 50 295138 20
2N708* 15 2N5172 24
2N914* 32 2N5179* SO

25916* 27 2N5180* SO

25918* 30 055191* 56
29920 fit 255305* 24
29930* 18 255457 32
291131* 22 255458 32
261132* 22 255459 32
2N1303* 50 295485 32
291304* 50 2N5777* 45
2N1305* 28 296027 40

256109 4590

2n1360173** 25°3

35128* 85
2:
2516 0* 150 Matched
2N16 16* 215 P.&
2521 0* 105 1 Op extra

74175 87
74176 75
74177 75
74180 85
74161 165
74182 90
74184 135
74185 135
74188 275
74190 116
74192 105
74193 105
74194 105
74195 95
74196 99
74197 85
74198 150
74279 110
74283 160
74365 132
74366 132
74367 15
74368 132
74393 173
75150 120
75450 84
75491 00
75492 00n r
00 -- 14
01 14
02 16
03 16
04 16
05 20
08
09
10
11
12
13
14
15
20
21
26
27
28
30
32
33
37
38
40

22
22
20
22
23
38
75
30
20
22
48
28
48
22
27
39
39
39
2s

go 175 110
47 go 181 398
48 120 183 208
49 120 190 140
51 24 191 140
54 25 192 130

63 60 194 1

55 193 13:

73 48 195 136

75
44,1 '119967 11400074

78 40 224201

239:76 40 6

83 115 241 232
88 114 242 232
86 43 243 232
90 go 245 27091I
95 lag 251 134
96
710507 14146 232555837 71448102

112 55 259
113 50 261 450

12311 275266

12550
122 20' 273 244

4
ISO

283279 192
126 50 290 128
132 95 293 128
136 55 295 185
138 85 298 168
139 55 324 240
11425 108 325 290

170 326 294
-148 173 327 286
151 9$ 347 148
153 76 348 186
155 96 352 228
156 116 353 228
157 76 365 65
158 56 366 65
160 128 367 65
161 98 368 66
162 138 373 180
163 118 375 160
164 114 377 212
165 75 378 184
166 226 379 215
170 288 384 86
173 106 386 81,
174 106,390 230
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WATFORD ELECTRONICS

ILP MODULES 15-240 WATTS
We are now stockists for these world famous fully guaranteed (2 years guarantee on all
modules) Pre amps, Amplifiers & Power Supplies.

HY5 Preamplifier. Input, magnetic pickup 3mV, ceramic.30mV. Output Mains 500mV
RMS. Distortion 0.1% at 1KHz Price: £8.27

HY30 Amplifier Kit 15 Watts into 80 extreamly easy to construct. Output 15W RMS,
Distortion 0.1% at 15W Freq. 10Hz-16KHz. Supply 18V Price £6.27

HY50 Amplifier Module, 25 Watts 8. In. Sens, 500mV. Output 25W RMS
Distortion 0.04% at 25W Freq. 10Hz-45KHz. Supply 25V

Price: £8.18
HY120 Amplifier Module - 60 Watts 80. Input sens 500mV Output 60W RMS

Distortion 0.04%. Freq. 10Hz-45KHz. Power Supply 35V
Price: E18.98*

HY200 HI -F1 / Disco Amplifier Module - 120 Watts 80 Input sens. 500mV 120W RMS
Freq. 10HZ-45KHz. Power Supply 45V. Size 114 x 100 x 85mm

Price: E27.99*
HY400 (Big Daddy) Amplifier Module - 240 Watts 40 Ideal for High Power Disco or P A

Output 240 Watts RMS 40 114 x 100 x 85mm Distortion 0.1%
Price: £38.60.

POWER SUPPLIES
PSU36 - Drives 2 x HY3Os
PSU50 - Drives 2 x HY5Os
PSU70 - Drives 2 x H120s
PSU90 one HY200
PSU180 2 x HY200 or one HY400

E6.44
E8.18

£14.58*
E15.10*
E25.42*

JACK PLUGS SOCKETS

Screened
c roma

2 5mm 12p
3 5mm 169
MONO 23p
STEREO 31p

P1 stew

body
Sp
OP
5p
se

open
metal

so
dP

13p
15p

moulded
with

break
cont.ts

1111/

in line
couplers

11p
lip
lip
22p

DIN

2 PIN Loudspeaker
3 4, 5 Au io

PLUGS,

lip
13p

SOCKETS In Une

7p
So

189
20p

CO -AXIAL (TV) lip lip 14p

PHONO
assorted colours
Metal screened

9p
12p

Sp single
8p double
10p 3 -wee

15p

20p

nun
2mn
1mm

/1p
10p
7p

12p
10p

7p

WANDER 3 mm
DC Type
AC 2 -pin American

59
16p
15p

Sp
20p
15p

SWITCHES*
TOGGLE 2A. 250V
SPST 26p
DPST 34p
DPDT
4 pole on /off 54p

SUS -MIN TOGGLE
SP changeover 59p
SPST on /08 54p
SPST biased 85p
DPDT 6 tags 70p
DPDT centre off 79p
DPDT Biased 115p

SLIDE 250V
IA DPDT 14p
1A DPOT c /over 159
1/2A DPDT 13p
4 pole 2 -way 24p
PUSH SUTTON

SPST
tering *mod

on /off 60p
SPDT c /over
DPDT 6 Tag
MINIATURE
Noe Locking
Push to Make 15p
Push Break 25p

ROTARY Make your own mulhway Switch
Adiustable Stop Shaft ng Assembly Accom
modate up to 6 Wafers 69p
Mains Switch DPST t fit 34p
Break Before Make Wafers 1 pole/ 12 way
2p/6 way 3p/4 way 4p/3 way. 6p/2 way

Spacer and Screen 5p
ROTARY (Acauftable Slop)
1 pole /2 to 12 way. 2p/2 to 6 way 3

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

VOLTAGE*
REGULATORS
003 Can Type p
IA eve 5V. 12V.
15V, 18V 146
MVR5 or 12 160
IA 5V. 12V

220
Plastic (10921
+ ye O. IA 5V 6V.
8V, 12V, 15V 30

* ve IA (102201
5V. 120. 15V,
18V. 24V 85

- ve 0 5A 5V. 60.
8V. 12V, 15V 56

- ye to by, 12V
110

-ve 0.1A (70921
5V. 12V. 15V 60
LM309K 135
LM320-12 105
LM320.15 165
LM323K 598
LM304H 240
1.11/2317H 100
LM3176 350
LM325N 240
LM 326N 240
LM723 45

AAAAA FORMERS* (Mains Prim 2 0-2400)
6-0-6V 100fnA. 9-0.9V 75mA. 12-0- 2V 100mA

aVA: 6V- 5A 6V- SA. 9V -.4A 9V- 4A, 120. 3A
12V- 3A, 15V. 25A 15V- 25A I95p
I2V: 4 55.1.3A 4.5V-1 3A, 6V -1.2A 60.1 2A,
120- 5A 12V -.5A, 15V -.4A 150 .4A. 201/53A
201/53A 224 (20p p&p)
24VA: 6V-1 5A 6V-1 5A. 90.1 3A 9V-1 3A,
12V -1A 12V -IA. 15V -.BA 15V -.8A: 20V. 6A
200- 6A 290p (45p Op)
SOYA: 6V -4A 6V -4A. 9V-2 5A 9V -2.5A. 12162A
12V -2A, 15V-1 5A 15V-1.50: 20V -1.2A 20V.
1 2A, 25V- I A 25V -1A. 30V- BA 30058A 3509
(50p p&p)
1 00VA: 12V -4A 12V -4A. 15V -3A 15V -3A,
20V-2 50 20V -2.5A: 30V-1 5A 300-1.5A.
40V-1 25A 40V-1 25A. 50V -1A 50V -1A 650p
(60p p&pl

IN El p&p charge to be added above our
normal postal charge)

EARPHONES
Magnetic
2 5mm 19p
3.5mm 18p
Crystal 33p

ULTRASONIC
TRANS-
DUCERS
E3.95* per pair

KNOBS* to tit 'A shah
K1 Black Porter type 91'
K1a White Pointer type .1.11
K2 Slim Silvered Aluminium
K3 Satin Black Ribbed 22mm diem 1

K4 Black Serrated Metal top with line
Indicator 35mm dent 22p

K4a As K4 but 25mm diem 20p
K5 Black Fluted. metal top & skin. .14s -

rated 0 9 37mm dam 28p
K6 As K5 but with pointer on skirt 28p
K7 Black Knurled. tapered, metal top &

skin Calibrated 0-9, 3Ornrn 26p
K7a As above but pointer on skin 29p
K8 Black or Silvered for Slider Pot 10p
612 Aluminised plastic with line indicator.

22mm dam 16p
619 Soid Aluminium Ampleer Knob Etch

boo indretor. skirted 22mm 309

ALUM.
BOXES*
WITH LID' p
3,X2X 1 45
21/2551501/2"

IS
45401/2" MI
45265511/2" 00
45515511/2" 78
4021/252" 64
50402" 82
65452" 88
755021/2" 114
85803" 145
10x753" 172
10a41/43" 142
1125553" 166
1258x3" 210

COMPUTER
.HARDWARE*

55
100
175

2114 785
2516 E29 50
2532 TBA
2708 775
27L08 1095
2716 1650
3064 TBA
4027 250
4047 750
745188 165
745262 875
745287 325
745470 325
745475 825
811.595 99
811.596 99
9900 F35
9980 TBA
TMS6011 325
280 1195

PANEL
METERS*
FSD
605465
35mm
0-500 A
0-1000A
0-5000A
0-1mA
0-5mA
0-10mA
0-50mA
0-100mA
0-500mA
0-1A
0-2A
0-25V
0-50V AC
0-300V AC

S

vu
475p each

41/2531/451.)
0-500A
0-1000 A
0.5000 A
595p each

OHIO
SCIENTIFIC
Superboard

E263.845

393
395
396
398
399
445
447
490
668
669
670

230
218
215
278
230
t50
144
180
182
182
248

CMOS*
4000 11
4001 17
4002 17
4006 105
4007 IS
4008 87
4009 50
4010 50
4011 18
4012 18
4013 42
4014 86
4015 89
4016 45

A017 89

4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4031
4038
4039
4040
4041
4042
4043
4044
4045

W
as
es
91
88
20
66
19

180
45
81
99
58

205
100
145
196
111'
325
100
108!
320
105
80
75

145

4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4057
4059
4060
4063
4066
4067
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082

128
87
58
as
48
72
72
72

110
128

2570
480
115
110

58
380

22
20
32
21
21
21
23
85
40
21
20
21

4085
4086
4089
4093
4094
4096
4097
4098
4099
4160
4161
4162
4163
4174
4175
4194
4408
4409
4410
4412E
4412V
4415F
4415V
4419
4422
4433
4435
4440

74
73

150
es

190
105
372
110
145
109
109
109
109
110

99
108
720
720
720

1650
1380

795
795
280
545

1099
825

1276

44 50
4451
44 52
4490E
44900
4501
4502
4503
4506
4507
4508
4510
4511
4511
4513
451'
4515
4516
4517
4518
4519
4520
4521
4522
4527
4528
4529
4530

215
295

995
625

17
120

69
51
55

298
99

150
98

206
165
299
125
382
102

55
108
188
199
152
99

165
647

VDU Chip and
MODULE for TV

TV into a VDU by

CHI controller chip
SF F96364 16 line by 64 cha-
raCterS test refreshment. Cursor
management. Cursor manage-
ment on screen Line erasing
Compatible with any computing
system

SF F96364E El 1 75*
AY -3-1015 E5.600
AY-5.1013UART 64.150r
71301 ROM E11.200
6E680102 RAM E2.050
7416163 £1.180
SN75450 E1.200
SN75451 70p*
SN75452 70pr
SN75454 62.25*
UHF Modulator 62.500
Complete Module 6136.50r
(Send 30p stamps for full tech
mcat data)
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ETI BOOK SERVICE
- BEGINNERS
Beginners Guide to Electronics Squires £2.65
Beginners Guide to Transistors Reddinougn £2.65
Electronic Measurement Simplified C. Hallmark E2.20
Electronics Self Taught Ashe E4.40
Beginners Guide to Integrated Circuits Sinclair £3.15
Principles of Transistor Circuits S. Amos E4.75
Understanding Electronic Circuits Sinclair E4.10
Understanding Electronic Components Sinclair £4.10
Beginners Guide to Radio KMg E3.15
Beginners Guide to Audio Sinclair £3.10
Beginners Guide to Audio L. R. Sinclair £3.20

NE COOKBOOKS
TV Typewriters Cookbook £7.75
CMOS Cookbook £8.20
Active Filters E11.30
IC Timer Cookbook £7.50
IC Op -Amp Cookbook £10.00

Video Cookbook E'7.00

- APPLICATIONS
Advanced Applications for Pocket Calculators J. Gilbert £4.20
Build Your Own Working Robot D. Heiseman £3.55
Electronics and Photography R. Brown £2.30
Fire and Theft Security Systems B. Weis £2.00
How To Build Proximity Detectors and Metal Locators J. Shields E3.90
How To Build Electronic Kits Capei E2.10
Linear Integrated Circuit Applications G. Clayton f5.40
Function Circuits Design & Applications Burr Brown £15.95
110 Electronic Alarm Projects R. M. Marston £3.45
110 Semiconductor Projects for the Home Constructor R. M. Marston E3.25
110 Integrated Circuit Projects for the Home Constructor R. M. Marston E3.25
110 Thysistor Projects Using SCRs R. M. Marston E2.95
Handbook of IC Circuit Projects Ashe £2.30
Practical Electronic Project Building Ainslie and Colwell £2.45

TV AND HI-FI
Audio Handbook G. King E6.50
Cassette Tape Recorders J. Earl £5.25
Solid State Colour TV Circuits G. R. Wilding £6.35
Hi-Fi Loudspeakers and Enclosures Cohen E8.20
How To Build Speaker Enclosures Badmateff £3.90
Master Hi-Fi Installation King £2.80

um LOGIC
Logic Design Projects Using Standard ICs 1. Wakerly £5.10
Practical Digital Design Using ICs J. Greenfield £12.50
Designing With rn. Integrated Circuits Texas Instruments E9.05
How To Use IC Circuit Logic Elements J. Streeter £3.65
110 COSMOS Digital IC Projects for the Home Constructor R. M. Marston £3.20
Understanding CMOS Integrated Circuits R. Melen £4.00
Digital Electronic Circuits and Systems R. M. Morris £3.50
MOS Digital ICs G. Flynn £5.10

- COMPUTING
Microprocessors and Microcomputers B. Sowick E18.00
Microprocessors D. C. McGlynn £8.40
Introduction to Microprocessors Aspinall E5.90
Modern Guide to Digital Logic (Peer...ors, Memories and Interfaces) E4.30
BeginnersutuditO Microprocessors E4.70 -
Beginners Basic Gosling E3.35

Applications of Operational Amplifiers Graeme (Burr Brown) E8.30
Designing With Operational Amplifiers Burr Brown £16.65
Experiments With Operational Amplifiers Clayton £3.40
110 Operational Amplifier Projects for the Home Constructor R. M. Marston £2.95
Operational Amplifiers Design and Applications G. Tobery (Burr Brown) E7.40
Op -Amp Circuit Design & Applications J. Carr £4.00

TEST INSTRUMENTS
The Oscilloscope In Use Sinclair £3.10
Test Instruments for Electronics M. Clifford £2.40
Working With the Oscilloscope A. Saunders £1.95
Servicing With the Oscilloscope G. King £5.60
Radio Television and Audio Test Instruments King £5.90

mil SERVICING
Electronic Fault Diagnosis Sinclair £3.20
Rapid Servicing of Transistor Equipment G. King £2.95
Tape Recorder Servicing Manual Gardner Vol. 1: 1968-70 E8.50

Vol. 2: 1971-74 E8.50
FM Radio Servicing Handbook king £4.80
Basic Electronic Test Procedures 3. M. Gottlieb £2.45

- COMMUNICATIONS
Communication Systems Intro To Signals & Nofselt Carlson E7.50

',,,Ngital Signal Processing Theory & Applications L. R. Rabiner E23.80
Electronic Communication Systems G. Kennedy £8.50
Frequency Synthesis. Theory & Design Mannassewitsch £21.70
Principles of Communication Systems H. Taub E8.10

ims THEORY
Introduction to Digital Filtering Bogner £10.20
Transistor Circuit Design Texas Instruments £9.35
Essential Formulae for Electrical and Electronic Engineers N. M. Morris E1.65
Modern Electronic Maths Clifford E6.70
Semiconductor Circuit Elements T. D. Towers £6.40
Foundations of Wireless Electronics M. G. Scroggie £4.45
Colour Television Theory Hudson £6.20

- REFERENCE
Transistor Tabelle (Includes physical dimensions) £4.10
Electronic Engineers Reference Book (Ed. 4) L. W. Turner E27.70
Solid State Circuit Guide Book B. Ward £2.25
Electronic Components M. A. Colwell £2.45
Electronic Diagrams M. A. Colwell £2.45
Indexed Guide to Modern Electronic Circuits Goodman £2.30
International Transistor Selector T. D. Towers £6.00
International FET Selector T. D. Towers £4.35
Popular Valve/Transistor Substitution Guide £2.25
Radio Valve and Semiconductor Data A. M. Bell £2.60
Master Transistor/Integrated Circuit Substitution Handbook E5.60
World Radio TV Handbook 1978 (Station Directory) E8.00
Radio, TV and Audio Technics Reference Amos £24.85
TV Technicians Bench Manual -Mew Ed.) Wilding £5.10

MISCELLANEOUS
Integrated Electronics J. Milman £7.90
Microelectronics Hallmark £3.90
Practical Solid State DC Supplies T. D. Towers E6.20
Practical Triac /SCR Projects for the Experimenter R. Fox E2.25
Printed Circuit Assembly Hughes & Colwell £2.45

Fallen behind recent advances?
Just starting out?
Need a decent reference book?
ETI Book Service provides an easy
way of getting your hands
on the right title.

How to order: Make cheques etc payable to ETI Book Service. Payment in sterling only please. Orders should be
sent to: ETI Book Service, PO Box 79, Maidenhead, Berks. All prices include P&P.
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GREENWELD
Tel:(13703)

VAT.
SAE

accepted

4-4hilbrc:logFbacralittfarriptM
_.$01 OHX

All prices quoted include
despatched on day of receipt.
VALUE Et. Official orders
ES). Export/Wholesale enquiries
bona -fide traders. Surplus components

orders
ORDER
charge

for

772501..
Postage. Most

MINIMUM
invoice

list now available

Add 25p UK/BFPO
with enquiries please.

from schools, etc. (Minimum
welcome. Wholesale

always wanted.

BUY A COMPLETE THE NEW 1978-9

RANGE OF
GREENWELD
CATALOGUE

COMPONENTS AND FEATURES INCLUDE:
* 50p Discount Vouchers

THESE PACKS WILL * Quantity prices for bulk buyers
* Bargain List Supplement

HELP YOU
* Reply Paid Envelope
* Priority Order Form
* VAT inclusive prices* SAVE ON TIME -No delays in

waiting for parts to come or shops to
Price 30p+ 15p Post.

open! HEAT SINK OFFER
* SAVE ON MONEY - Bulk buying Copper TO5 sink 17mm dia x 20mm. 10 for

means lowest prices - just compare
with others!

40p. 100 for £3; 1.000 for £25.

* HAVE THE RIGHT PART - No 74 SERIES PACK
guesswork or substitution Selection of boards containing many dif-
necessary( I erent 74 series ICs. 20 for El: 50 for

ALL PACKS CONTAIN FULL SPEC. BRAND E2.20; 100 for £4.
NEW, MARKED DEVICES - SENT BY
RETURN OF POST. VAT INCLUSIVE

TMS4030 RAM
4096 bit dynamic RAM with 300ns access

PRICES. time; 470ns cycle time: single low capacit-
K001 50V ceramic plate capacitors.5%. 10 ance high level clock i/p; Fully TTL compat-
of each value 22pF to 1000pF. Total 210,
E3.35

ible: Low power dissipation Supplied with
data £2.75.

K002 Extended range, 22pF to 0.1 p F. 330
values £4.90 MISCELLANEOUS ICs
K003 Polyester capacitors. 10 each of these Supplied with data if requested. MC3302
values: 0.01. 0.015, 0.022, 0.033, 0.047, quad comp. 120p; 710 diff comp. (T099)
0.068, 0.1, 0.15. 0.22, 0.33, 0.471,F. 40p; ZN1034E precision timer £2.25;
110 altogether for £4.75 LM711 Dual diff comp 85p; LM 1303 dual
K004 Mylar capacitors, min TOM type. 10 stereo pre -amp 75p; MC1469R voltag3 rag
each ell values from 1000pF to 10.000pF. £1.50; UPC1 02 5H audio £3.50; 575C2
Total 130 for £3.75 audio E2.88; TDA2640 audio £2.92;
K009. Extended mylar pack. Contains all TBA81OS audio 70p; SN75110 dual line
values from 1000pF to 0.47 p F. Total 290 driver 70p; MC8500 CRCC gen POA.
capacitors to £11.25
KOOS Polystyrene capacitors, 10 each value
from 10pF to 10,000pF. E12 Series 5%

OSCILLOSCOPES
We have available from stock the following
SCOPEX models: 4D1OA - DC-1OMHz;

160V. Total 370 for E12.30
K0011 Tantalum bead capacitors. 10 each of
the following: 0.1. 0.15. 0.22, 0.33. 0.47,
0.68. 1. 2.2. 3.3. 4.7. 6.8, all 35V;
10/25. 15/16 22/16 33/10 47/6
100/3. Total 170 tants for £14.20
K007 Electrolytic capacitors 25V working.

10mV sensitivity, Stab power supplies;
Dual beam: 3% accuracy. Excellent value at
E214 inc VAT and carriage. 4S6 - DC -
6MHz; 10mV sensitivity. Ideal portable
scope. Solid state circuitry. All for E150 inc.
VAT and carriage

small physical size. 10 each of these popular RESISTOR PACK
values. 1, 2.2. 4.7. 10, 22, 47. 100,,F. Carbon film 5% mostly S.W. few 1/2W
Total 70 for £3.50 resistors. Brand new but have pre -formed
K008 Extended range, as above, also leads. ideal for PC mntg. Wide range of
including 220. 470 and 10000F. Total 100 mixed popular values at the unrepeatable

for £5.90 price of £2.50 per 1.000; £11 per 5,000.
K021 Miniature carbon film 5% resistors. DIN SOCKET OFFER
CR25 or similar. 10 of each value from 1OR 2 pin switched speaker socket. PC mntg: 5
to 1 M, E12 series. Total 610 resistors pin 180° PC mntg. or chassis mntg. (clip
£8.00 fix). All the same price, any mix, 10 for 70p;
K022 Extended range, total 850 resistors 25 for £1.80; 100 for £5.50.
from 1R to 10M £8.30
K041 Zener diodes, 400mW 5% BZY88,

PUSH BUTTON
etc. 10 of each value from 27V to 36V, E24 SWITCH BANKS
series. Total 280 for E15.30 Lots of dill. types illustrated in Bargain List
K042 As above but 5 of each value £8.70 No. 6 - send SAE for your copy.

STEREO AMPLIFIER RELAYS
W847 Low profile PC mntg 10 x 33 x 20mm

CHASSIS £5.50 6V coil, SPCO 3A contacts 93p.
Complete and ready built. Controls: Bass, W832 Sub. min type. 10 x 19 x 10mm 12V
treble, volume/on-off. balance 8 transistor coil DPCO 2A contacts E1.15.
circuit gives 2 watts per channel output. Just W701 6V SPCO 1 A contacts 20 x 30 x
needs transformer and speakers for low cost 25mm. Only 58p.
stereo amp. Suitable metal cabinet (VV374) W817 11 pin plug in relay; rated 24V AC,
E2.00 - or buy the amp, case and trans- but works well on 6V DC. Contacts 3 pole
former for £10,00 and get DIN speaker c/o rated 10A. 95p.
sockets and knobs free!! W819 12V 1250R DPCO 1A contacts. Size

AMPLIFIER KIT £1.75 29 x 22 x 18mm min. plug-in type 72p.
Mono gen purpose amp with tone and W839 50V ac (24V DC) coil. 11 pin plug-in
vol. /on -off controls. Utilizes sim. circuitry to type. 3 pole c/o 10A contacts. Only 85p.
above amp. Output 2W into 8 ohms. Input W846 Open construction mains relay. 3 sets
matched for crystal cartridge. 4 transistor 10A c/o contacts. £1.20.
circuit. Simple to build on PCB provided. Send SAE for our relay list - 84 types listed
Can be either battery or mains operated. (For and illustrated,
mains powered version add £2.20 for
suitable transformer) Blue vinyl covered LOW COST PLASTIC BOXES
aluminium case to suit (VV372) E1.30. Made in high impact ABS. The lids are

retained by 4 screws into brass inserts. In-
BC182B OFFER terior of box has PCB guide slots (except

Special Offer for quantity users 1k .035 + V219).
VAT; 5k .032 + VAT. Price negotiable on V210 80x62x4Omm black 58p
10k + approx. 80k available. V213 100x 75x4Omm black 72p

V216 120x100x45mm black 86p
PC ETCHING KIT MK III V219 120x100x45mm white 86p

Now contains 200 sq. ins. copper clad
board, 11b. Ferric Chloride. DALO etch -resist DIODE SCOOP!!!
pen, abrasive cleaner, two miniature drill We have been fortunate to obtain a large
bits, etching dish and instructions. £4.25. quantity of untested, mostly unmarked glass

silicon diodes. Testing a sample batch
EDGE CONNECTORS revealed about 70% useable devices -

Special purchase of these 0.1" pitch signal diodes, high voltage rets and zeners
double -sided gold-plated connectors en- may all be included These are being offered

.ables us to offer them at less than one-third at the incredibly low price of £1.25 /1.000
of their original list pricer - or a bag of 2,500 for £2.25. Bag of
18 way 41p; 21 way 47p; 32 way 72p; 40
way 90p.

10.000 £8. Box of 25,000 E17.50. Box of
100,000 £80.

........news
digest

IMRC SATCOM For RN
THE Royal Navy has had installed its
first shipborne communications ter-
minal for working via commercial
maritime satellites. Supplied by In-
ternational Marine Radio Company
(IMRC) of Croydon, the terminal has
been fitted into a Navy ice patrol
vessel, HMS Endurance.

About a year ago the Navy,
which had been watching the per-
formance of the Marisat system,
decided that there might be advan-
tages in using commercial satellite
communications for some of its
non -strategic applications. The
Navy sees the system being used,
initially, on Naval auxiliary craft
such as ice patrol vessels and per-
haps, hydrographic survey ships.
There are at present about 150 Mar-
isat terminals on board merchant

      

ships - including one on the QE2.
The terminal receives and trans-

mits via retransmission from a satel-
lite in synchronous orbit. That is, one
which maintains its position over a
particular point on the globe.

At present there are three such
satellites, at 22,240 miles altitude
over the Atlantic, Pacific and Indian
Oceans. Corresponding shore sta-
tions are in Connecticut and
California, with one in Japan serving
the Indian Ocean satellite. These
shore stations interconnect with the
worldwide telephone/data and telex
networks. Thus, a ship equipped
with an appropriate terminal can
exchange messages with any other
telephone or telex user. Telex, voice,
facsimile and data communications
are also possible.

Cast Iron Seller

DAVID Griffin Ltd of Blandford,
Dorset, has produced the Griffin
Soldering kit, which includes a
25 -watt soldering iron, a spare
fine work bit, a reel of multi -core
solder and a pair of tweezers. The

Griffin soldering iron is also
available separately.

The expected retail price for
the kit is £4.50 and £3.50 for the
soldering iron.
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK
WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS

STEREO PRE -AMPLIFIERS POWER SUPPLIES

CPR 1 -THE ADVANCED PRE -AMPLIFIER
The best pm -amplifier in the U.K. The superiority of the CPR 1 is probably in the disc stage. The overload margin
is a superb 40dB. this together with the high stewing rate ensures clean top. even with high output cartridges
tracking heavily modulated records. Common -mode distortion is eliminated by an unusual design. R.I.A.A. is
accurate to 1dB: signal to noise ratio is 70d8 relative to 3.5mV; distortion <.005% at 30d8 overload 20kHz.
Following this stage is the flat gain /balance stage to bring tape. tuner. etc.. up to power amp. signal levels.
Signal to noise ratio 86d8: stew -rate 31/ T.H.D. 20Hz - 20kHz < .00896 at any level. F.E.T. muting. No
controls are fined. There is no provision for tone controls. CPA 1 size is 138 x 80 x 2Ornm. Supply to be ± 15
volts.

MC 1 PRE -PRE -AMPLIFIER
Suitable for nearly all moving -coil cartridges. Sensitivity 70/ I 70uV ewitcheble on the p.c.b. This module brings
signals from the now popular low output moving -coil cartridges up to 3.5mV (typical signal required by most
.pre -amp disc inputs) Can be powered from a 9V battery or from our REG 1 regulator board.

REG 1 - POWER SUPPLY
The regulator module. REG 1 provides 15-0-15v to power the CPR 1 and MC 1. It can be used with any of our
power amp supplies or our small transformer TR 6 The power amp kit will accommodate it.

POWER AMPLIFIERS
It would be pointless to list in so small a space the number of recording studios. educational and government
establishments. etc.. who have been using CRIMSON amps satisfactorily for quite some time. We have a
Yepination for the highest quality at the lowest prices. The power amp is available in five types, they all have the
same specification T.H.D. typically .01% any power 1kHz 8 ohms: T.I.D.insignificant: slew rate limit 25V /uS:
signal to noise ratio 11048: frequency response 10Hz.35kHz, -3dEl, stability unconditional: protection drives
any load safely, sensitivity 775mV (250mV or 100mV on request). size 120 a 80 x 25mm.

We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high with a
120.240 primary and single bolt fixing (includes capacitors/bodge rectifier),

POWER AMPLIFIER KIT
T he k it includes all Metalwork. heatsinks and hardware to house any two of our power amp modules plus a power
supply It is contemporarily styled and its quality is consistent with that of our other products. Comprehensive
instructions and full back-up service enables a novice to build it with confidence in a few hours

POWER ANIPUFIER MODULES
CE 608 60W/8 ohms 35-0.35v £15.30
CE 1004 100W/4 ohms 35-0-35v £19.22
CE 1008100W/8 ohms 45-0-45v E23.22
CE 1704 170W/4 ohms 45-0-45v E29.12
CE 1706 170W /8 ohms 60-0-60v E31.90

TOROIDAL POWER SUPPLIES
CPS I for 2 s CE 608 or I CE 1004 .. E14.47
CPS2 for 2 x CE 1004 or2/4x CE 608 E18.82
CPS3 for 2 x CE 1008 or 1 CE 1704 £17.65
CPS4 for I x CE 1008 E15.31
CPS5 for 1 x CE 1708 £22.68
CPS6 for 2 x CE 1704 or 2 0CE 1708 £23.96

HEATSINKS
Light duty. 50mm. 2 C/W E1.30
Medium power, 100mm, 1.4 C/W E2.20
Disco/group. 150mm, 1.1 C/W . £2.85
Fan, 80mm. state 120 or 240v £18.50
Fan mounted on two drilled 100mm heatsmks,
2 xi 4 C /W. 65 C max. with two 170W modules £29.16

THERMAL CUT-OUT, 70 C £1.90

Dietributor
Minic Teleprodukter
Flat 12035
S-75012
Uppsala 12
Sweden

POWER AMP KIT E32.40

PRE -AMPS:
These are available in two versions - one
uses standard components. and the other
(the S) uses MO resistors where necessary
and tantalum capacitors.

CPR( £25.49 CPRIS £39.98
MCI . £18.60 MCIS E29.49

POWER SUPPLY:
REGI E9.75 TR6 E1.75

BRIDGE DRIVER, SDI
Obtain up to 340W using 2 x 170W amps
and this module. 801 E5.40

CRIMSON ELEKTRIK
10 STAMFORD STREET, LEICESTER LE1 6NLL. Tel. (0533) 537722

All prices shown are UK only and include VAT and post. COD 90p extra. E100 limit. Export is no problem. please
write for specific quote Send large SAE or 3 International Reply Coupons for detailed information.

LINES FROM OUR VAST STOCKS -IMMEDIATE DELIVERY
All below manufacturers' prices - all new
stocks. Quantity discount. - export enquiries
melted. Postage & packing 35p per order
CALCULATOR CHIPS General instrument
GIMT4 on anti -static foam 24 pin 0 I L socket for
L se with Bowmar display E1.50 ea. Pack of 25
chips E25. 100 for E80. 500 for E360.
B OWMAR 9 DIGIT CALCULATOR DISPLAY
with PC connector 0.2 digits Common cathode
with red bezel E1.25 ea 10 for E10. 100 for ESL
TEXAS 19 goldplated snap key contact on
gold-plated P C board Size 70x130a2min 76p ea
ORP12 light dependent resistance (Eq - RPY301
2 for El, 10 for EA, 100 for E35.
FAIRCHILD FND10 0 15" 7 segment display C
cathode 60p, 10 for E4.50, 100 for E40.
TEA 120A TV IC amplifier Siemens 76p, 10
for EC 100 for EEO, 1.000 for £350.
B ECKMAN 500 kea Triggerable clocking
oscillator for use with calculator chips 5v supply
with rcuit E1, 10 for ES, 100 for E95.
BURROUGHS 9 DIGIT Panaplex calculator
display 7 segment 0 25" digits Neon type with
red bezel socket and data E1.95 ea 10 for E17.
ALMA PUSHBUTTON high reliability reed
switches Push to make 113a27x18mm 40p ea 10
for £3.60, 100 for E.33.
SMITHS INDUSTRIES Audible warning devices
6.12 volts 2 transistors 30x1Ornm encapsulated
50p ea 10 for Ea. 100 for E36. 1.000 for E300.
HONEYWELL PROXIMITY DETECTOR inte
gral amplifier 8v D C UM) ea 10 for E20, 100
for E175.
OSMOR CHANGE OVER REED RELAY 12v
coil 20m/ a operating current 59a17a13rnm 75p
m 10 for Ea, 100 for EU, 1000 for E400.
MARRIOTT TAPE HEADS
Quarter track all at 50% discount
Type Each Per 10 Per 100
X RPS18 Record/ Replay .

E3.00 E20.00 £150.00
XRPS36 Record / Replay

£4.00 E30.00 E200.00
XES11 Erase E1.25 E10.00 £60.00

MULLARD AD161-A0162 Matched pairs
10 pairs 100 pairs 500 pairs

E1.00 E8.00 £70.00 E300.00
Cartons of 600 pairs £350 Ex -stock
SOLDER lmulticore type) Servicol
10 metres for Et, 50 metres for E4, 100 m E7
RADIATION DETECTORS Quartz Fibre
Dosimeters Pen type with clip with lens and scale
0.508 Originally over 15 OUR PRICE 95p
EACH. 10 for ES. 10 for EGO. 1,000 for E500.
CLOCKING OSCILLATOR IPyeDynamlcsl.
thick film 1mHZ supply 5v 1925x6rnm85p, 10
for E7, 100 for EGO.
TV TUNERS by GEC UHF 38 mcs size
291x2Vax110 E2.50 ea 10 for E20. 100 for
E175, 50015, £750, I 000 for £1,250.

TV SOUND TUNER KIT. Through your F M
tuner Kit of parts with instructions E5.50.
Ready.built tested E7.00.
JOYSTICK CONTROLS. Ildeal for TV Games
model control) sturdily constructed compact
giving full 360 movement and control Each unit
fitted 4 -off 100K linear controls. Pair E4.00.
T4/RF LONG -MEDIUM 3 F/M TUNER WITH
MC1310 DECODER * 5 -SUTTON SELECTOR
SWITCHES * INPUT SELECTORS FOR GRAM
AND TAPE * Supplied complete with FRONT-END
TUNER AND FERRITE AERIAL * SIMPLE CON-
NECTIONS *Size I9,13x6cm
E10.116 WITH DATA
POWER UNIT KIT FOR ABOVE MODELS
25/28 VOLTS E2.95
MULLARD TUNER MODULES with data
LP1171 combined AM/FM IF sum - E3.50
LP1 I 79 FM front end with AM tuning gang used
with LP1171 - E3.50 * LP I 171 and 79 pair -
E5.75, 10 pans for E50, 100 pairs for E400.
SEVEN DIGIT MINIATURE COUNTER by
Durant 12.24 volts D C 3 Watts Size 40a25HX
551 mm £1 each, 10 for E9, 100 for EEO.
2N3055A T03 POWER SO VOLT VERSION.
10 for E2.50, 100 for E22.00, 1 000 for £200.

TRANSISTORS BY MULLARD, TEXAS,
FAIRCHILD Quantity prices
Price as per 10 100 600 1,000
AC128 0 230 0 200 0 180 0 150
A0149 0 750 0.650 0 550 0 490
A0181 0 380 0 330 0.290 0 250
A0182 0 380 0.330 0.290 0 250
BC107 0 100 0.085 0.075 0 oas
BC109 0 110 0.095 0.080 0 070
11C109C 0.120 0.100 0.085 0.076
BC114 0.080 0.065 0.050 0 040
BC132 . 0 080 0.065 0.050 0 040
BC153 0 085 0 070 0.055 0.045
BC172 0 075 0 060 0.050 0 040
BC173 0.075 0 060 0-050 0 040
BC205 0.070 0 055 0.040 0 035
BC208C 0 075 0 060 0 050 0 040
BC209 0.075 0 060 0 050 0 040
80181 0.600 0.500 0.440 0 400
801112 0 700 0 600 0 500 0 44()
BF181 0 240 0 200 0 185 0 160
IIFY50 0 180 016 0 140 0 125
8E951 0 180 0 160 0 140 0 125
BFY64 0.220 0 195 0.175 '0150
BFY90 0 750 0.680 0 630 0 550
BU205 1 00 0 900 0 800 0 750
BU208 1 250 1 100 1 000 0.950
BY127 0 110 0 090 0.075 0 065
CA3085 0 440 0 385 0 350 0 300
LM311H 0 700 0.600 0.550 0 500
TB/152511X5 0 880 0 600 0 550 0 500

LOW PRICES EX -STOCK

_ AM mail lo:

,iim it .iii, v,,,,, Ni.y. London W2 45;=*V: ,e

mum w Henry's Radio
4434 Edgware Rd ifittreClA CARI)

RADIO Phone (01)723 1008 .
wi

8

BAD NEWS FOR KNOB TWIDDLERS
A 300W Lightdimmer Kit with NO knob.
Dimming and on/off functions are controlled
by touch. Features include:
* No mains rewiring
* Switches on to preset

brightness
* Can be switched and

dimmed from many
locations using TDE / K
kit making 2 -way
switching easy.

** PRICE E8.99
TDE/K £1.50

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
Disc 21p

I 11 I I I.

LIGHTING CONTROL KITS (300W)
TSD300K TOUCHSWITCH & DIMMER corn-

bined. One touch -plate for on/off. Small
knob controls brightness. E5.50.

TS300K TOUCHSWITCH. Two touchplates.
ON/OFF. E4.30.

TSA300K AUTOMATIC. One touchplate.
Preset time delay off. E4.30.

LD300K LIGHTDIMMER. E3.00.

DIGITAL VOLTMETER
THERMOMETER KIT

Based on the 7106 single IC 31/2 digit DVM the
kit contains a PCB. res-
istors, capacitors, pre-
sets, IC and 0.5' liquid
crystal display. Com-
ponents are also in-
cluded to enable the
basic DVM kit to be
modified to a Digital
Thermometer using a
single transistor as the
sensor.

ONLY E21.99

0.2" L.E.D.S.
Red 12p E1. 10
Green 21p. Yellow . 25p
DL727 .5'. display E1.50
LCD .5'. 4 digit .. ESA 0
LDR 5" die 50p
NE555 (4 for E1.00)
741 (5 for E1.00)
LM3911 temperature IC E1.00
AY -5-1224
AY -5-1230 E4.85
ZN1034E £1.80
ICL7106 DVM IC E9.25
1N4001 6p'
IN414/3 4p'
BC1B2L top'
2N3819 20p

MINI MAINS
TRANSFORMERS

Standard 240V mains prima,.
100mA secondary

6-0-6V 85p
9-0-9V 90p
12 -0.12V 95p

24 HR. CLOCK/APPLIANCE TIMER KIT
Switches any appliance of up to 1KW on and off at preset times once a day. KIT

contains AY -5-1230 Clock /Appliance Timer IC,
0.5 LED display, mains supply, display drivers,
switches, LEDs, triac complete with PCBs and full
instructions E14.90
White box (560 3101mm)-drilled . . E2.50

undrilled £2.20
Ready -built E22.50

PLEASE ADD 8% V A T (*12 1/2 %) TO ABOVE PRICES
QUANTITY DISCOUNTS ON REQUEST. ADD 25p POSTAGE 8 PACKING. MAIL ORDER ONLY

TO

T.K. ELECTRONICS (ETI), 106 Studley Grange Road, London W7 2LX
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FEATURE

COMPUTER
SPEECH
Tim Orr takes a rest from his circuit mania this month to explain how speaking
machines are moving off the TV screen and into the home computer market.

COMMUNICATION VIA SPEECH is a tremendously
efficient way of transmitting information. A computer
terminal with just a VDU or a hard copy printer compels
the operator to be continually looking at the display. This
limits the operator's freedom to do other jobs, such as
controlling equipment, reading literature, typing, etc. If
the computer had the option of being able to talk how
much easier many operations would become. VDU's
could also 'talk' their data and computer games could
speak their instructions.

Computers have had this 'speech' option for many
years, but as technology has improved, the size and cost
of the equipment has been reduced to realistic propor-
tions and the speech quality has got better. The micro-
processor boom has helped this process and there are
now several peripheral plug -ins that can be made to talk
and even 'listen and understand'!

ROM For Improvement?
There are many methods by which a computer can
generate speech. Some systems use a library of stored
spoken text on a disc, just as the speaking clock does.
Short phrases and individual words are sequentially
selected by the computer programme and strung
together to form the desired sentence.

This technique is fine for some applications, where
the set of phrases is small or where there will be no need

MICROPHONE

4kHz
LOW PASS
FILTER

to change them, because this means changing the disc.
However, the unit is physically large and suffers from all
the faults of any mechanical system.

An all electronic method of speech storage can be
implemented using ROM's. Spoken words can be
converted into a digital code (using an ADC), and
programed into a ROM. Various words and phrases
can then be selected by the computer and used to
generate sentences by converting the reassembled data
back into analogue information. This technique is the
same in concept as the disc method, only the storage
medium is electronic.

However, this type of storage would require enor-
mous amounts of memory to generate short pieces of
speech, because the unfortunate fact of life is that about
95% of the information stored by this method is redun-
dant. The redundancy problem can be overcome by
doing some special coding on the information. Linear
predictive coding is one such technique, and this can
result in very efficient ways of storing speech.

As A Rule
Yet another method of generating speech, which cer-
tainly gives the most versatile output (and is undoubt-
ably the most complicated solution) is SPEECH SYN-
THESIS BY RULE, using a speech synthesiser model
controlled by data from the computer.

8 BIT ADC 8 BIT
WORDS

*NEEDS VERY LARGE MEMORY
10k BYTES PER SECOND
OF STORAGE

MEMORY

ADDRESS GENERATOR

Block Diagram of the digital method of achieving voice storage.

WRITE

4kHz LOW
8 BIT DAC PASS FILTER LOUDSPEAKER

DIGITAL TO ANTI
ANALOGUE

CONVERTER
AILIASING

FILTER
))))))READ ""1111 MEMORY AMP

t
SPEECH OUTPUT

ADDRESS UNDER
COMPUTER CONTROL
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The phonetic code reads almost as if it were written in
English (maybe someone will write a program to convert
English to phonetic code?). Before discussing the speech
program or the synthesiser it is desirable to explain just
how human beings generate speech.

The Vocal Tract
Speech production has been studied for centuries and
there have been many historical examples of 
'mechanical talkers', that is mechanical models that can
be manipulated so as to produce synthetic speech.
These models generally have employed bellows, reeds
and moveable acoustic resonators to synthesise the
speech sounds and this is not too dissimilar from the real
thing, the vocal tract, Fig. 1.

Air from the lungs is expelled through the vocal cords
causing them to vibrate (when you breathe in the vocal
cords don't vibrate - try it!). These vibrations produce a
buzz which the speaker can control in pitch and volume.
This buzz is coloured by a set of acoustic resonators
known as the vocal tract.

By opening and closing the mouth, by moving the
tongue hump and by connecting or disconnecting the
nasal cavity, the resonances of the tract can be manipu-
lated so as to generate speech.

Take, for example some steady state vowels, AE as
in HAD, EE as in HEED and 00 as in WHO. Fig. 2 shows
the acoustic frequency response for various vowels.

The operator types a phrase that is to be spoken. The
phrase is spelled phonetically - it usually takes an
operator a few hours to come to grips with the new way
of spelling - and the computer converts the phrase into
a series of parameters which control the speech syn-
thesiser.

For example, the phrase 'Well, it can do with me'
would be typed in as 'WEHL IHT KAAN DOO WIHTH
MEE'.

Fig 1. Vocal tract

SOFT
PALATE

VELUM

EPIGLOTTIS

VOCAL
CORDS

RESONANCE

1k

F2
F3

I

110 FREQUENCY2k 2300 3kHz

F1

250

Fl

F2

650 1k 1700 2k 2500 3k

275 850 1k 2k 2400 3k

Fig 2. Acoustic response of some vowel sounds.

FREQUENCY

FREQUENCY

The first three peaks in the response, Fl, 2, 3 are
known as the first three formants. These are frequencies
at which major resonances occur. For example, the '00'
vowel has Fl and 2 close together at a low frequency
and so the overall effect is a low frequency resonance.
This is obtained by almost closing the mouth and
pushing the tongue hump to the bridge of the mouth,
whereas the 'AE' vowel is generated by opening the
mouth and lowering the tongue hump.

Filter Vowels
It is possible to synthesise vowels by making an elec-
tronic model using active filters. If three band-pass filters
(Q=5) are cascaded one after the other, set at frequen-
cies of 660Hz, 1720Hz and 2410Hz and a saw -tooth
wave form (100Hz) is injected into them, the resultant
waveform will sound like the 'AE' vowel as in HAD.

A list of vowel resonances is given in Fig. 3. Note that
they are for a typical MALE speaker.

A woman's voice is different in two respects. The
resonances are about 10% higher because the vocal
tract in women is about 10% smaller than that of a man.

Fig 3. Listing of vowel resonances.

FORMANT
(ALL IN Hz)

F1 F2 F3

HEED EE 270 2290 3010

HID 390 1990 2550

HEAD E 530 1840 2480

HAD AE 660 1720 2410

HOD AH 730 1090 2440

PAW AW 570 840 2410

HOOD U 440 1020 2240

WHO 00 300 870 2240
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FEATURE: Computer Speech
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Fig 4. The vowel triangle!
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Second, the pitch of the speech is perhaps an octave
higher. These two effects characterise female speech as
distinct from male.

Note that the formants 1 and 2 move over quite a
wide range, but F3 doesn't move much at all.

However, including F3 in a model does help to
improve the intelligibility. If we plot out Fl versus F2, we
get what is called the 'vowel triangle', Fig. 4. Try gliding
from the PAW vowel to the WHO vowel. The resulting

3k

2k

1k

NOISE
BURST
(approx 30mSec)

F3

F2
Fl

'TA'

FREDt

TIME

3k

2k

1k

dipthong is that which is found in HOW. Others are:-
BAY, BUY, BOY and HOE.

Say Through The Nose?
When the mouth is closed, virtually no sound comes out
of it(!) However there is a secondary path via the nasal
cavity, which is available when the velum is open. The
group of sounds generated via this route are known as
NASALS. They include such sounds as 'M' as in MAN,
'n' as in NUT and 'ng' as in STING. The nasal cavity is
virtually a static resonator and so all nasal sounds have
an undynamic quality about them.

Vowels, dipthongs and nasals are all voiced sounds,
that is they are all pitched, being generated by the
vocal cords. There is a group of sounds called fricatives
which are pitchless and are generated by blowing air
between the teeth and lips. These sounds are the 'th', 'f',
's' and 'sh' noises and are very similar to bandpass
filtered noise. 'Th' can be modelled by a bandpass filter
at 8kHz whereas at the lowest frequency, 'sh' is model-
led by a 2k5 Hz filter.

Constantly Talking
There are many other types of sounds but for the
purposes of brevity we will consider only one more, the
STOP CONSONANT. These sounds are characterised by
a sudden opening of the mouth. This produces two
effects.

One, there must be a period of silence (if only briefly),
before the sound is generated.

Two, as the mouth opens, the formants rapidly move
toward temporary target positions.

The stop consonants, T, P, K, D, B, G are
shown in Fig. 5. The vowel 'AH' has been used in this

NOISE BURST

'PA'

Fig 5. Time domain analysis of the stop constants.

c

'BA'
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example and so the stop consonants are 'Ta', 'Pa', 'Ka',
'Da', 'Ba', 'Ga'. The first group are characterised by
having a small noise burst which preceeds the opening
of the mouth.

This burst only lasts for about 30 to 50 mS and it has
a different resonant frequency for each of the examples.
However, it is a very important phonetic element and
does much to characterise the sound.

The lower group of stop consonants has no noise
burst. This is the major difference between these two
sets of sounds.

Verbal Circuits
Well, that's the end of the very rapid phonetics lecture,

now for the electronics. The speech synthesiser must be
able to model the vocal tract. It needs a voltage control-
led oscillator, a noise generator, a controlled fricative
formant, a controlled set of formants Fl, 2, 3 and a nasal
resonator. There are 9 parameters in this model which
need controlling. These are:-

AH
AV
AF
AN
F1

F2
F3
Ff
Fv

- amplitude of aspired sounds.
amplitude of vowels sounds.

- amplitude of fricative sounds.
- amplitude of nasal sounds.
- frequency of formant 1.
- frequency of formant 2.
- frequency of formant 3.
- frequency of fricative formant.
- frequency of oscillator.

The model is known as a serial 3 formant synthesiser
with parallel fricative and nasal formants. The computer
delivers data which is converted into 9 voltages which
represent the 9 parameters.

It is entirely up to the computer to generate the

Fig 6. Block diagram of a three formant speech synthesiser.

NOISE

FV

VCO

JA
HL

VCA

VCA

V

A

AV

VCA

parameters correctly, the synthesiser merely does what
it is told to do.

Speech Less Latches
The parameter generator is shown in Fig. 7. When the

computer decides to deliver a frame of information it
sends out an address and a data block. This address is
unique to this peripheral device and is decoded by an
address decoder inside the synthesiser. This decoded
address generates a clock pulse which clocks a 12 bit
latch.

Four of these 12 bits of data are another address
which decides which of the 9 parameters is being
updated. The other 8 bits are data which drive an 8 bit
DAC. The analogue output from this DAC is fed to a
demultiplexer which drives 9 sample and hold units.

Thus the 8 bit data word is converted into a control
voltage and is then steered by the 4 bit address into the
correct sample and hold. The whole frame of 9
parameters is updated 50 times a second. This con-
sumes only a small percentage of the computer time,
and yet it allows the speech program to be run on a
slower time scale without the steps between frames
becoming noticeable.

Pitch In
The program was written so as to make the operator's

job as easy as possible. There is a listing of about 50
phonemes which can be used to generate speech. Gaps
can be typed in and changes to existing sentences can
easily be implemented.

The pitch of the speech is controllable so that the
correct pitch inflections can be used to stress various
words. Also, an external sound source can be used in
place of the VCO so that effects such as 'talking music'
can be produced.

AF

FORMANT
1

Fl

22

VCA

FORMANT
2

FRICATIVE
FORMANT

FF

F2

FORMANT
3

F3

AN

NASAL
FORMANT

SPEECH
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FEATURE: Computer Speech

COMPUTER
BUS

ADDRESS

4 BIT
ADDRESS

8 BIT
DATA
WORD

PERIPHERAL
ADDRESS
DECODER

CK

LATCH

CK

LATCH
8 BIT
DAC

DEMULTI-
PLEXER

9 SAMPLE & HOLDS

MULTIPLEXED
PARAMETERS

.1-GIVES A RESOLUTION OF
1 PART IN 256

Fig 7. Block diagram of a parameter generator for a speech synthesis machine.

AH

AV

AN

F1

F2

F3

1-110. FF

1-110- FV

9 PARAMETERS
(CONTROL VOLTAM

Resume of Speech Products
The number of speech products that are being pro-

duced is rapidly increasing. Here is a list of some of
them.
Texas Instruments have brought out a teaching aid
called 'speak and spell'. This unit has an alphabetical
keyboard plus display. The word that is typed in is
spoken by a ROM that uses a linear predecive coding
technique, enabling more than 200 words to be stored.
Federal Screw works make a speech synthesiser called
Votrax. It generates speech by rule and it can be used as
a computer peripheral or as a stand alone unit.

They also make a speech synthesiser which is a bit
like a large pocket calculator, except that words are
printed next to the buttons. This is intended as a limited
talker for people with speech loss.
Telesensory systems make a 'talking' pocket calcula-
tor, a 'speaking chip set' and they are also working on a
reading tool for the blind. This uses a little hand-held
camera which converts the printed text into letters which
are then converted into speech.
OVE III made by Fonema is a speech synthesiser similar
to that described in this article. However, it uses lots of

parameters and the speech output can be better than the
real thing!
Speech Lab made by Heuristics is a microprocessor
peripheral. This device recognises the spoken word
(after you have trained it to do so). The manufacturers
claim real time operation and a 95% correct recognition
rate.
Computalker made by Computalker Consultants is a
microprocessor peripheral speech synthesiser using the
vocal tract analogue as described in this article.
Microspeech made by Richard Monkhouse and Tim
Orr. A microprocessor peripheral speech synthesiser
designed to run from 6800 orientated systems.
Vocoder and Vocoder 2000. The first commercially
available channel vocoders for the music market
manufactured by EMS. Enables normally inarticulate
sounds to speak. (For example, talking pianos.)
Vocaliser pedal made by Coloursound. A music pro-
duct, not a Wah-wah pedal but a vowel pedal. Vowels
available EE to AH to 00.
Dipthoniser made by Coloursound. Produces dipthong
filter sweeps primarily for bass guitar. Sounds such as
BOW, YEH, WAH and YAE are available.
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BUILT
£247.50
+VAT

Team I.C. Sockets
Low Profile
Packs of 10

8 pin 1.10 22 pin 1.90
14 pin 1.20 24 pin 2.20
I 6 pin 1.40 28 pin 2.60
18 pin 1.70 40 pin 3.30
20 pin 1.80

LOOK
24 -Tune Door Chimes Genuine
Chrorna-Chime
KIT - (CENSORED
BUILT ECENSORED
We dare not print prices. Send
me
AY 3 8500 83.90
AY -3-8603 E4.90
(Road Race)

T I Tank PCB 50p
To clear. Electronic Flashguns
fevITY £1.915

Illustrated List
of Chess Sets
and Boards
Send 15p

NASCOM 1
PERSONAL COMPUTER

SUPERBOARD II
COMPUTER

* £284.95.
* 8K Basic.
* 4K RAM static.
* 53 -key Keyboard.
* 1K Video Memory.
* Features

Upper case
Lower case
Graphics
Gaming characters

* Built & Tested

KIT
£197.50
+VAT

METAL
DETECTORS

BFO ALT3 E13.95
BFO 898 £9.95

IB 89N 829.95'

Features Speaker M e ter.

Telescopic Stem Volume Con-
trol Tuning Control. Induction
Balance al BFO price Complete
wiin Battery and Ear Piece

BRISTLE DARTBOARD
Only E9.95 + 111 00 P&P

LOOKIII
4 Digit Alarm Clock chip and
display GI CK 3000 I C +

Plasma Display E4.90

Ebbw, Books sae for list

All prices include P&P & VAT unless shown
otherwise

N.I.C. MODELS
27 Sidney Road, London N22 4LT

Please allow
up to 21 days
for delivery.

HIGH FREQUENCY COUNTER
Types HFC60, HFC600 and HFC60-0V, HFC 600-0V

 Bright 8 digit 0.5" LED dis-
play

 Excellent sensitivity and trig-
ger from square and sine
inputs 10Hz-600Mhz

 Compact, all inclusive
specification

 Mains power 100-240v AC
40-60Hz

 DC power input 9-16 volts
for mobile use

 Switched 1.0/0.1 sec. time
base

 Switched range 60Mhz or
600Mhz.

 Decimal points automatically
placed with time base or
range switching.

-09 Swim provide a special Mal in a proportionally
controlled oven giving exceptional performance. The oven
unit is also available as an .'add on'- later addition if required

HF60 £91.20 Excluding VATHF600 £106.48
Trade enquiries welcome

Send S A E for further details

C7Cle LTDK

REF NO 1384670
7 HUGHENDEN ROAD - HASTINGS

SUSSEX TN34 3TG - England
Telephone: (0424) 428131

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.

 AUDAX  BAKER  BOWERS & WILKINS 
CASTLE  CELESTION  CHARTWELL  COLES 
DALESFORD  DECCA  EMI  EAGLE  ELAC 

FANE  GAUSS  GOODMANS  I.M.F. 
ISOPHON  JR  JORDAN WATTS  KEF  LEAK
 LOWTHER  McKENZIE  MONITOR AUDIO 

PEERLESS  RADFORD  RAM  RICHARD ALLAN
 SEAS  TANNOY  VIDEOTONE 

WHARFEDALE SHACKMAN  AUDIOMASTER 
TANGENT  STAG  YAMAHA

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 529599 FOR SPEAKERS

WILMSLOW 526213 FOR HI-FI

QUALITY STUFF AT KNOCK -DOWN PRICES
TRANSISTORS
AC126 17p
AC127 16p
AC128 14p
ACI41 24p
AC142 18p
ACI51 22p
ACI52 22p
AC153 25p
ACI76 16p
ACI87 23p
ACI88 20p
80149 65p
A0161 35p
A0162 35p
Af114 23p
AF118 30p
AFI25 25p
AFI26 25p
AF127 25p
AF139 32p
AF186 54p
AF239 40p
ASY53 33p
ASY54 33p
ASY55 33p
BC107 7p
8C108 7p
BC109 7p
BCII3 12p
BCII7 15p
8C119 25p
BC140 27p
BCI42 20p
BC143 24p
8C147 7p
BC149 7p
BCI57 7p
BC158 7p
BCI59 7p
BC168 7p
BCI70 7p
BCI71 7p
BC172 7p
BCI73 7p
BCI82 9p
8C183 9p
BCI84 9p
BC186 19p
BCI87 19p
BC207 10p
BC212 10p
BC213 10p

BC2I4
BC237
BC238
BC301
BC303
BC328
BC338
BC547
BC548
BC549
BC557
BCY30
8CY34
BCY59
BCY70
BCY71
80115
80121
00123
80124
80131
80132
80135
80136
110137

80138
80139
80140
8E115
BF167
8E173
BFI78
8E179
BFISO
8F181
8E182
8E183

8E184
Bf185
BF194
BFI96
8E197
8E198

8E200
BF224
8E257
8E258
8E259
11E839

BFR40
BF1179

BF1180

BFX29

10p
12p
14p
30p
30p
3p
3p
1p
I p
1p
1 p

60p
66p
24p
14p
14p
30p
70p
60p
77p
35p
35p
30p
30p
30p
30p
30p
30p
25p
25p
20p
25p
25p
20p
20p
20p
20p
20p
20p

7p
7p
7p
7p

33p
16p
16p
28p
28p
lap
lap
lap
27p
20p

8fX30
BFX85
8FX86
BFX87
BFY50

BFY51
BFY53
BSXI9
BSX20
80205
BU208
0C25
0C28
0C35
0671
0072
0084
TIP29

TIP3O

TIP31

T1P32

TIP33

TIP34

TIP358
TIP368

TIP418
TIP428

TIP2955
TIP3055
ZTX108
ZTX109
ZTX300
ZTX500
2N706
261131
261132
291302
261304
2N1305
261306
261308
261613
261711
261893
262217
262219
262369
262483
2N2484
262905
262906
262907
262926

32p
20p
27p
20p
15p
12p
17p
20p
lap

130p
150p

76p
87p
76p
16p
26p
42p
37p
35p
45p
45p
58p
64p

168p
165p
54p
60p
65p
55p
12p
12p
14p
16p
10p
20p
20p
20p
20p
20p
27p
33p
18p
20p
25p
24p
21p
15p
26p
18p
19p
19p
20p
10p

263053
263054
263055
263702
263703
263704
263706
293707
263710
263711
2N3772
2N3773
263866
263904
2N4061
2N4062

15p
44p
44p

Bp
Sp
Bp
8p
8p
8p
Flp

172p
275p

54p
Bp

12p
12p

TTL
7400
7401

7402
7403
1404
7405
7406
7407
7408
7409
7410
1411

7412
7413
7414
7416
7417
7420

7421

1422
7427
1428
7430
1432
1433

7437
7438

7440
7441

7442
7443
7444
7445

7446
7447

12p
12p
12p
12p
12p
13p
24p
24p
14p
14p
12p
19p
17p
25p
48p
24p
24p
12p
22p
18p
24p
28p
12p
23p
24p
22p
22p
13p
51p
42p
74p
74p
64p
55p
55p

7448
7450

7451
7452
7453

7454
7460
7470
7412
7473
1474
7475

7476
7480
7485
7486
7490
7491

7492

7493
7494
7495

7496
7497
74100
74104
74105
74107
74109
74110
74116
74118
74120
74121

74122
74123
74125
14126
74132
74136
74141
74142
74145
74147
74148
74150
74151
74153
74154
74155
74156
74157

74160

57p
14p
14p
13p
14p
14p
14p
24p
24p
25p
25p
32p
28p
46p
69p
24p
32p
45p
35p
34p
51p
52p
50p

138p
88p
50p
40p
25p
30p
46p

160p
82p

125p
25p
33p
40p
35p
35p
50p
79p
56p

200p
58p

110p
90p
70p
50p
50p
85p
52p
51p
5lp
60p

74161
74162
74163
74164
74165
74166
74167
74173
74174
74175
74176
74177
74178
74180
74181
74182
74184
74190
74191

74192
74193
74194
74195
74196
74197
74198
74199

65p
65p
65p
70p
70p
80p

180p
94p
70p
65p
60p
60p
80p
80p

145p
60p

II Op
72p
72p
65p
64p
60p
55p
55p
55p

110p
110p

CMOS
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021

4022
4023
4024
4025
4027

15p
15p
15p
68p
15p
64p
35p
35p
15p
15p
35p
60p
60p
35p
55p
64p
40p
60p
60p
55p
15p
45p
15p
35p

4028
4029
4030
4035
4041

4042
4043
4044
4047
4048
4049
4050
4066
4068
4069
4070
4071

4072
4073
4077
4018
4081

4082
4086
4501
4507
4510
4516
4518
4519
4520
4528
4578
4583
4585

52p
60p
35p
60p
57p
54p
54p
50p
95p
63p
28p
28p
40p
20p
16p
16p
16p
16p
16p
25p
16p
16p
16p
59p
19p
40p
70p
64p
70p
60p
65p
55p
27p
82p

105p

18/400V
3A/100V
3A/200V
38/400V

40p
36p
38p
51p

LINEARS
71006
741-8

747C -I4

748C-8

CA3011
CA3018
CA30288
CA3035
CA3036
CA3046
CA3054
C43080
CA3140E
I.M30146

1M3086
LM3806
LM3816
NE555
NE556
TBA641
788800
TBA810

40p
22p
50p
30p
80p
80p
85p

140p
120p
75p

110p
70p
51 p
28p
64p
61p

120p
25p
60p

I43p
70p

100p

165400
165401

185402
165404

13p
14p
15p
20p

BRIDGE
RECTIFIERS

18/100V
18/2008
18/4008
2A/50V
28/100V
28/200V
28/400V

24p
27p
30p
34p
36p
38p
40p

OPTO/
DISPLAY
265777 50p
OCP71 70p
ORP12 70p
01704 100p
01707 100p
.125"8 2"1.801

Red 9p
Green 13p
Yellow 13p
Clip 3p

OIL SOCKETS
8 pm 10p

14 pm 12p
16 pin 13p

VOLTAGE
REGULATORS
7805 60p
7812 60p
7815 60p
7818 60p
7824 60p
7905 79p
7912 79p
7915 79p
1918 79p
7924 79p

THYRISTORS
18/50V 28p
14/1008 30p
10/2008 38p

DIODES
80127
0847

0891

09200
08202
N4I48
N9I6
N4001
N4002
64003
64004
N4005
N4006
64007

16p
10p
15p
6p
9p
4p
5p
4p
4p
5p
6p
7p
8p
9p

ZENER DIODES 400mW
2.7V N 33V
VERO BOARDS .1" copper
2.5" x 5"
3.75" x 5"
CERAMIC CAP 509

22pF to 50.000pF

POLYESTER CAP 2509
.01..015_022. .033..047. C68, .1 uF

.15..22..33 uF

.47..68 of

I uF

2.2 if
ELECTROLYTIC CAP 25V
I uF to 47 uF

68 uF. 100 uF

150 if
220 if
330 if
47011
RESISTORS
4.7 ohms to I Mohm
POTENTIOMETERS
I Men to 2 Mohan lop/linear
5 Kohm to I Bohm log with switch
PRESETS horizontal
100 ohm to I Bohm

Please add 25p for p&p

DELTA TECH & CO.

Bp

51p
80p

3p

5p

6p
12p

15p

25p

6p
7p

Bp
9p

Ilp

14p

Ip

22p
50p

62 NAYLOR ROAD, LONDON, N20 OHN

24 ELECTRONICS TODAY INTERNATIONAL - FEBRUARY 1979



Hobby 4t4,
Electronics
Short Wave Receiver

Back in the bad -old -days when there were just valves,
and they were expensive, you thought hard before
adding another stage of amplification: first you tried to
be clever. Our SW radio next month uses just two
semiconductors yet will give surprisingly good perfor-
mance over the range 55-25 MHz if used with a
reasonable aerial

11111111111111111111111111111111111111111

Instant Circuit Layout

Do you have trouble getting your brain to translate a
.circuit into a practical layout? If so you're in good
company but next month join the elite by overcoming
this. We give you practical advice on how to lay out
components from practically any circuit diagram.

11111111111111111111111111111111111111111

Scratch /rumble Filter
An add-on circuit to couple to an existing audio
system, this project enables you to select the cut-off
frequency of the system at both ends of the spectrum.

Radioactivity

Although most people shudder when they think of
radioactivity, there's a lot more to it than fallout from
nuclear bombs. Radioactivity is widely used in
medicine and in industry and our article describes
some of the uses and traces the history of its develop-
ment.

11111111111111111111111111111111111111111

Video Tape Recorders

The age of the Video Cassette Recorder has arrived
and soon they'll be common. However, they are the
most complex, sophisticated, pieces of engineering
that have ever crossed the doormat in reasonable
numbers. Next month we explain how they work and
take a look at the different systems being offered.

williiiimmumummulumm
OST Rules, OK?
Got the hang of Ohms Law? No problem but the world
isn't yours yet - have you ever found a problem it
can't cope with? The chances are that you have.
However, there are two other approaches to help you
solve the nasty ones: Superposition and Thevenin's
Theorem. They may sound complex but in reality they
make life simpler.

Sine/Square Wave
Generator

An essential part of anybody's test gear and our
project next month enables you to add one to your
workbench at low cost

1111111111111111111111111111111111111111

Projects Using The CA3130

We publish one chapter from R. A. Penfolds '50
Circuits using the CA3130' (brought out by Babani)
and mighty interesting they are too. The projects
include an electronic organ, metronome, alarm and
latching circuits.

11111111111111111111111111111111111111111

Holograms

Today they are only a cunousity, shown as exhibits
and as special effects but much work has been going
on behind the scenes. Today's Holograms really make
you wonder if you can believe your eyes.

The February issue will be on sale on January 12th
-The items mentioned here are those planned for the next issue but circumstances may affect the actual content.
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MORE SCOPE FOR
YOUR MONEY

SPECIFICATIONS
ELECTRICAL DATA
VERTICAL AXIS (61 Deflection Sensitivity - 100m 1i/division
Bandwidth (between 3 dB points) - DC - 5MHz. Input Attenuator
- (calibrated) - 9 step 0 1. 0.2, 0.5. 1, 2. 5. 10, 20 50 /dive
Input Impedance - 1 Meg /40 pf in shunt. Input Voltage - Max -
600V P P.
HORIZONTAL AXIS(X) Deflection Sensitivity - 0-400mV/
division. Bandwidth (between 3 dB points - 1Hz-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) - 10Ornsecidw to Is
sec /div in 5 steps. FINE Control - Variable between steps -
includes time -base calibration position. Blanking - Internal - on
all ranges,
SYNCHRONISATION, Selection - Internal. external. Synchron-
isation Level - Continues from positive to negative.
POWER SUPPLY Input voltage - 115/ 220V AC± 10% at
50/60Hz Power Dissipation - 18W
CRT DATA - 4in. - flat face. single beam - Maximum high
voltage - 1 5kV - Fitted with 8x10 division blue filter graticule
PHYSICAL DATA Dimensions - 15cmthlit 20. 5cm(w)it 28cm(d)
Weight - 4 3Kg(approx ) Stand - 2 position flat and inclined
Case - Steel. epoxy enamelled. Front panel - Aluminium
enamelled epoxy printing. (As recommended by ETI)

ratesa.
ELMAC

4" SCOPE

Cash with order Test leads mailable r2.00
£991+ C7.92 V.A T )

Barclay and Access

5" CRT

6MHz OSCILLOSCOPE 31068
1 OmV to 50V/cm in 12 calibrated steps. 0.5 p S to
0 1 Sec /cm sweep range in 6 calibrated steps plus 12 1
Vernier. Magnifier x5. Fully automatic trigger. DC to
1 5MHz horizontal bandwidth.

£132 (+ £10.56 VAT). SAE for further details.
NEW 5" CRT MEG SCOPE (3106C) AVAILABLE @
1160 + VAT. SIZE AS 6-MEG SHOWN. 3" 5 MEG @
(.83.25, VAT E6.66. CARRIAGE Cl .50. SPEC. AS
ELMAC 4".
Our 3106B with 1,600v acceleration voltage, 10
my /cm sensitivity, auto trigger for the full bandwidth
and X5 magnifier giving 1000NS /cm. Fastest sweep
rime (equivalent to 15 MHz oscilloscopes). SAE for
brochure

ALARM-CHRONO
WITH DUAL TIME

ONLY
£34.94

+ 60p P&P

This incredible watch is probably the most advanced of
its kind. It offers the following functions' -
THE TIME gives hour, minute, sec., day, am or pm.
THE CALENDAR gives hour, minute. day or date by
your selection.
DUAL TIME Time of any city of the world at your
choice
ALARM sounds every day at set time until reset or
cancelled
CHRONO-TIMER and LAP TIMES.
TEXAS
PC100B £151.20. T157 E28.30. T151-3 £28.40.
T1 58 £64.80. T159 POA. Little Prof. £10.80.
CASIO
CQ81 £17.90. PQ7 £19.90. FX3100 £24.30.
COM
COMMODORE Pet Computer 2001/8K E695.
Boris Microprocessor chess game E199.
Gammon Master II (computer backgammon) El 49.95.
Atari Microprocessor cassette TV game £149.

KRAMER & CO.
9 October Place, Holders Hill Road
London NW4 1 EJ. Telex: 888941
attn. Kremer k7. Tel: 01-203 2473

Mail order only. Callers by appointment
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TAMTRONIK LTD (DEPT ETI)

217 TOLL END ROAD, TIPTON

WEST MIDLANDS, TEL: 021-557 9144

ONE STOP SHOPPING - P.C.B.
Components, Hardware. Cases. Part Kits. Full Kits. A complete service to the ETI Constructor.
All Prices Incl. VAT, P&P 30p per order.

Hap
issue

TOP

PROJECTS

NO

6

Nov 76
Jan 77
Feb 77
Dec 77
Jan 78
Jan 78
Feb 78
Mar 78
Mar 78
Mar 78
Mar 78
Apr 78
May 78
Jun 78
Jun 78
Jun 78
Jul 78
Jul 78
Jul 78
Aug 78
Sep 78
Sep 78
Sep 78
Oct 78
Oct 78
Oct 78
Oct 78
Oct 78
Feb 78
Feb 78_
Nov 78
Nov 78
Dec 78
Dec 78
Dec 78
Dec 78
Dec 78

PROJECT

Graphic Equaliser
Graphic Equaliser PSU
R.F.Attenuator
Watchdog
Watchdog PSU
Sweep Oscillator
Stereo Simulator
Freezer Alarm
General Purpose Pre -Amp
G 5 R Monitor
Burglar Alarm
Headlight Reminder
Bench Amplifier
Audio Visual Metronome
Compander
50 watt High Power Amp
100 watt High Power Amp
High Power Amp PSU
LED Dice
Marker Generator
Skeet
Flash Trigger
Disco Lightshow
Pink Noise Generator

541 Train Controller
444 5 -wan Stereo
448 Stereo Disco Mixer
Clock
House Alarm A
House Alarm 8
Metal Locator Mk. II
Frequencer Shifter PSU
Frequencer Shifter
LCD Meter
Light Dimmer
Gas Monitor
Star Trek Radio
Stars & Dots
Spectrum Analyser
Wein Oscillator
UFO Detector
Torch Finder
Temperature Meter
Finset
Cross Hatch Generator
Stac Timer
Wheel of Fortune
Complex Sound Generator
R.F.Power Meter
Power Bulge
Telephone Bell Extension
Proximity Switch
Ultra Sonic Receiver
Ultra Sonic Transmitter
Cuts Cassette Interface.
Audio Oscillator
Car Alarm
Wine Temp Meter
Curve Tracer
Eprom Prog main board
Fprom Prog PSU

Re.

601
602
603
804
605
606
607
608
609
612
613
614
615
616
617
618
619
620
624
626
627
628
629
630

TO01
1002
T003
T004
T005
TO06
T007
1008
TO09
TO10
TO11
1012
1013
T014
1015
T016
1017
1018
1019
1020
1021
1022
TO23
1024
1025
1026
1027
1028
1029
10307

T032
1033
1034
1035
1036
1037

PC8

1 60
55

85
65

2 60
60
55
65
70
60

70

180
1.30
1.30
1.10

50
80

1.60
65

3.05
60

75
2.00
1 60
2.10
2 00

.85
92
.65

1 50
1 00

55
80
84

1 83
8.32

89
1.45

45
1.00

90
1 40
2 30
1 35
2.95
1 10

60
95

1.95
60
45

2.80
2 25
1.80
1 10
1.00
225
1 30

Component
Peak

. 14.23
1.29

Headroom
Pack
4 30

Case
*(Screened)

Total

20.13
1.84

.26 1.84 1,35 3.15
4.69 7,68 5.53 18.75
1.49 3.95 6.09

21.07 8.16 4728 36.11
2.30 53 2.24 5.67

92 3.85 1.65 6.97
3.13 3.78
4.70 7.10 305 16.45
2.15 6.15 8.90

55 1.65 2.20
3 40 2.52 395 11.00
131 1.62' 2.93

10.10 8.30 385 23.15
6.46 7.76
9.16 10.46
5.66 789 14.65
2 92 .88 185 5.73
3 68 1 49 90 6.87

11 12 .97 4 53 18.22
3 48 84 1 65 6.62

12 79 5.85 21.69
1 00 185 3.25

5.27 5.84 3.95 15.81
14.03 6.84 3.45 26.32
13.74 .87 16.21
11.31 13.41
10.93 305 9.50' 29.37
3.04
5.91 8.76 3.38 18.97
4.14 4.79

16.99 280 20.89
24.62 25.62

3.40 312 7.07
10.11 110 13.5 13.36

6.19 83 7.86
6.33 11.49 3 46 22.11

35 76 1602 5.00' 65.10
6.36 4'80 2.40 14.45

10.80 80 13.05
1.27 1.72

24,41 26.41
2.87 1.16 4.93
5.93 3.66 1.65 12.64

14.27 11,04 1 65 29.26
4.34 43 2 24 8.36

10.15 8.78 21.88
2.24 7.12 2.88 12.84

.71 78 79 2.88
3.48 3,02 2.15 9.60
7.91 3.25 13.11
3.38 4.95 8.93

3.20 4.47
26.122 .87 395 12.66
10 13 38 33.74
2 80 92 5.52
1 31 1,31 45 5.79
3.04 2 60 2 67 9.31

17 75 21. 20.21
3/9 5.09

Except where copyright restric-
tions exist PCBs are available for
all projects from Sept., 1976.
and include
560 A. B, C (set 3) 4.60
710 2m Power Amp .90
Double Dice 1.35
152 A, B TV Patter Gen. (set 2)

2.85
Heart Rate Monitor 1.00
Reaction Tester 1.45
Metal Locator 549 .85
Door Bell .65
Drill Controller .60
630 .60
Digital Frequencer Meter (set 4)

2.90
Digital Thermometer 1.20
Bongos .65
Loudhailer .60
Continuity Tester .50
Spirit Level .85
3 -channel Tone Control .70
Clock A 1.05
Experimenters Power Supply

.90
555 Timer Board .60
Hammer Throw (set 3) 4.80
Porch Light .70
R MS Meter .95
Rain Alarm 1.00

SYSTEM 68

VDU A 2.70
631 2.50
PCBs are modified)
M/F PSU .90
CPU 2.35
Cuts & Ram 2.25
VOU '13 2.65
TTY 2.00
Discounts on any
3 PCBs 5% any 4 PCBs
10%
Any 5 PCBs 121/2% any 6
PCBs 15%

Full Set E12.00

THIS MONTH S BARGAINS

100 x 1/2W 1K carbon resistors 30p
10 x 1W 5% 7k5 resistors 12p
10 x 1W 5% 1k5 resistors 10p
10 x 1W 5% 150R resistors 12p
10 x 6W 5% 390R wirewound 50p
10 x 47µ 10v Ax. Electrolytic Capacitors

25p
1 x 10k 1 in Rotary potentiometer 15p
1 plug-in mains PSU 3V / 6V / 9V / 12V DC
300MA, suitable for calculators and TV
Games £2.99

HOBBY ELECTRONICS
PCBs and Kits available from TAMTRONIK

PCBs and Kits also available for everyday electronics send SAE for
details

For a few kits it is not possible to supply ALL components. To avoid
disappointment we recommend you send SAE requesting kit details.
Please quote project and kit reference number when details of a
specific kit is required. SAE automatically brings free catalogue.

OVER 120 KITS NOW AVAILABLE
TRADE AND EDUCATIONAL ENQUIRIES WELCOME

VISIT OUR SHOP AT:-
32 Market Place
Great Bridge, TIPTON
West Midlands

Buy it with Access]

Ac ass

Sy letter or
telephone
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PROJECT

TAPE SLIDE

SYNCHRONISER
This must rate as one of the most requested projects of all time for us! This tape
synchroniser uses a notched 100Hz tone to achieve its ends as neatly as possible.

WHEN PUTTING on a slide show for
your friends or a business meeting, it
is usually necessary to have some
commentary with it. If it is a one-time
presentation this is no problem, but if
the show is to be repeated or if you
simply want to be able to recall good
memories a couple of years later then
a tape recording of the commentary
is ideal. The problem now is to keep
the slides changing in
synchronization with the
commentary, without having to
record that obtrusive phrase 'change
slide now' onto the tape.

This unit allows a control tone
(100 Hz) to be recorded on the tape
along with the normal voice
recording; when replayed the tone
will activiate a relay which will
change the slide while a notch filter
removes the tone so it is not heard
through the speaker.

Construction
Assemble the PCB with the aid of

the component overlay in Fig. 1.
With the 240 V wiring it is better not
to use pins but solder the wires
directly onto the PCB. A covering of
epoxy glue over the tracks leading to
the transformer will help to prevent
accidental contact.

We built the prototype into a large
plastic box with the controls on the
front panel and the tape
recorder/amplifier connections on
the rear. The wiring of the front panel
is given in Fig. 3. We used an
electret microphone insert mounted
just behind the front panel. However
the noise of the relay operating could
be heard on the tape and therefore
an external microphone is

recommended. A socket can be
mounted on the front panel in the
microphone position.

Using the Unit

With this unit a separate
amplifier/speaker system is
needed. Also the slide projector
must have a remote change button
using normally open contacts.
Connection has to be made between
these contacts and the relay in the
unit. Check that these wires are
isolated from the 240 V mains and if

not be very careful with the
connections.

Connect the unit to the tape
recorder and projector, assemble the
slides in the correct order and switch
on. With the record/playback switch
in the record position and the
recorder set to record, commence the
commentary, changing slides with
the button on the unit. The high level
input on the recorder should be used
and the microphone level pot set to
give the correct recording level.

When playing back simply set the
record / playback switch to playback
and replay the tape.
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DI
1N4001

(CD

KZ)

18V

D2
1N4001

MICROPHLYNE

D3 1N 40011N4001

D4
1N4001

41< 7

.12V

R2 R3
4k7 22k 101,

+ Cl
1000.
16V

+ C2
'1000
16V

S

CI,

.C3 C4 R4
T10 330, 1M

12V

H10
INPUT FROM RECORD R9 100k
TAPE RECORDER 100k

0 o AAAA----6
PLAY svv2

OV

H11
220k

RV2
50k

C I 1

4in

R19
lOok

R18
220k

OV

13

12 LM 324

C12
2n7

Fig 1. Full circuit diagram of the tape slide
synchroniser unit.
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120k

420
1k

D6
1N014A1

C9
10n

R13
33k

R14
150k

C13

07
1N914

R V4
5k

C14

UV

10

N ILI
78L05

COM

03

OUTPUT TO
TAPE RECORDER

LM 324

R15
1k

NESS?

,C6
10,,

R17
100R

2
+i C15

I
C16

T22, T33,.
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D8
1N914

e

OV

OUTPUT TO
AMPLIFIER

RL 1

01
BC548

b

LED I

OV

R22
2k2

12V
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PROJECT: Slide Synch

HOW IT
WORKS

With this unit, unlike our previous design,
we record a 100 Hz tone burst on the same
channel as the speech whenever we require
a slide to be changed. The tone is derived
by full wave rectifying the output of the
transformer and filtering out the harmonics'
by R2, 3/C3,4.

Pressing the slide change button mixes
this tone with the output from the
microphone which is amplified by IC2/1.
This combined output is recorded on the
tape.

In the record mode SW2 connects the
output of IC2/1 to the buffer amplifier
IC2/2. In the playback mode it connects the
output from the tape recorder to the
amplifier. The output of this amplifier is
split into two paths. One of these is through
a 100 Hz notch filter to IC2,3 effectively
removing the 100 Hz tone without much
change to the rest of the spectrum. This is
used to drive an amplifier/speaker system.

The other path for the signal after IC2/2
is via a low pass filter IC2/4. This removes
frequencies above 150 Hz and has a res-
ponse as shown in Fig. 2. When the 100 Hz
tone occurs, this filter passes it, rejecting
speech frequencies, and it is passed to IC3.
This is a phase locked loop tone decoder
and its output on pin 8 turns on when the
correct frequency tone is received. The
output stage of this IC is an open collector
npn transistor which can sink but not
source current. With no incoming tone this
transistor will be off, preventing any emit-
ter current in Q1, hence turning it off also.
The voltage on the base of Q1 in this case
will be set at OV6 by LED1. When a tone
occurs the output of the IC will saturate to
about OV6, forward biasing Q1, turning it
on, and closing the relay. The current in
R22 is now bypassed into the base of Q1,
giving about 1V2 on the base. This is too
low for the LED to conduct and it will go
out.

The power supply is simply full wave
rectified and filtered for IC2, and a 5V
regulator is used for the PLL IC and the
microphone amp.

OdB

-10dB

20dB

30dB

40dB
20 50 100

FREQUENCY HERTZ

200

tt --
t

rt

Fig 2. The frequency responses of the notch and low pass filter sections of the
circuit.

Adjustments

Set the unit up to record and with
all trimpots at the centre of their
travel and the microphone level at
minimum, hold the slide change
button down. Probably some 100 Hz
signal will be heard on the output of
the amplifier. Alternately adjust RV2
and RV3 to minimise this signal. It
should be necessary to wind up the
volume of the amplifier to finally
adjust for a minimum level.

500

The other adjustment is of the
phase locked loop centre frequency.
With the push button pressed slowly
rotate RV4 until the relay either
opens or closes. If it closes, continue
to rotate it until it drops out then
bring the pot back to the half way
point. If the relay opened, reverse the
rotation to find the other point at
which it opens and leave RV4
midway between these two points.

Check the operation of the relay
when pressing the button. There
should be about half a second delay
before it closes. ET1
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PROTECT: Slide Synch

Fig. 3. Component overlay for the slide
synchroniser.

T1

POWER
CORD

RESISTORS
all 'AW, 5%

R1, 2
R3
R4
R5, 15, 20
R6
R7, 14
R8, 17
R9, 10, 19
R11, 18
R12
R13
R16, 21
R22

Ot
D2 D1 04 03

ICCl

D5

0

EARTH

PARTS LIST

4k7
22k
1M
1k
470k
150k
100R
100k
220k
120k
33k
10k
2k2

CAPACITORS

Cl , 2

C3, 7, 13, 14
C4
C5, 8, 9
C6
C10
Cl 1
C12
C15
C16

1000p
100
3300
100
100
220
470
207
220
33p

POTENTIOMETERS
RV 1 1k log rotary
RV2 50k trimmer
RV3 100k trimmer
RV4 5k trimmer

SEMICONDUCTORS

IC1
IC2
IC3

Q1

Dl-D5
D6-D8

'LED

16V
25V
polyester
polyester
25V
polyester
polyester
polyester
10V
10V

MISCELLANEOUb

Relay 12V 28012
Transformer 240V -18V
Two toggle switches
One push button switch N/O
Box to suit
3 core flex and plug
Output sockets etc.

78L05
LM324
NE567 18 pin)

BC548

1N 4001
1N914

C16

OUTPUT
TO
PROJECTOR

RL1

96

SVV1

LED

08

till G7

C

b

OUTPUT TO OUTPUT TO
TAPE RECORDER I AMPLIFIER

AV2 1

D6 D7%

C12

-0-c10

INPUT FROM
TAPE RECORDER

PUSH
BUTTON

BUYLINES
Try as we might we can en-
visage no problems
obtaining the components
required for this project.
The semiconductors should
all be available from such

stalwart companies as Mar-
shalls, Technomatic,
Watford et al. Any case will
do, as will any transformer
although some may not fit
the PCB directly.
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SINCLAIR PRODUCTS*
MicrovIsion TV UK model E59.95. PDM35 E27.25.
Mains adaptor E3.24. Case (3.25.30kv probe
E15.95. DM350 E87.50. DM450 E116.50. DM235
£49.45. Rechargeable batteries E7.50. Mains
edepto,charger E3.70. Case £8.50. 30kv probe
E15.95. Enterprise prog calculator complete with
accessories £21.55. Cambridge pros calculator
£13.13. Pr09 library E3.45. Mains adaptor E3.20.

S-DECS AND T-DECS*
S.Oec E3.17. T DeC E4.02. u DeCA £4.40. ff DeCI3
E8.73. 16ddor 10105 adaptors with sockets E2.14.

CONTINENTAL SPECIALITIES
PRODUCTS*

EXP300 01.21. EXP350 E3.40. EXP600 E5.80.
EXP650 03.89. EXP48 E2.48. PB6 E9.94. PB100
£12.74. IM I 00.99. LP1 (33.48. LP2 E19.44.

TV GAMES
Send s a e for dale AY -3.8500 + economy kit
£5.65. Tank battles AY -3-8710 chip + economy kit
E13.95. Stunt cycle AY 3.8760 chip (6.90.
economy kit E4. 10 game peddle 2 chip AY.3.8600
+ economy kit E12.50. Racing car chip AY 3.8603
+ economy kit E111.95. Modified shoot kit E4.95.
Rifle kit 54.95. Colour generator kit E7.50. Wipe out
chip kit 1E19.95

MAINS TRANSFORMERS
6.0-6V 100ma 74p, 11/2 a E2.35. 6 3V 11/2a (1.59.
9-0-9V 75rna 74p, 1a £1.99, 20 E2.80. 12.0 12V
50ma 74p, 100ma 90p, la (2.45. 130 'Oa 95p.
15.0.15V la E2.79. 30 0 30V Ia £3.59.

JC12. JC20 AND JC40 AMPLIFIERS
A range of integrated circuit audio amplifiers sunolied
with free data and printed circuits JC12 6 watts
E1.80. JC20 10 watts 0.95. JC40 20 watts
0.55. Send sae for free data on our range of
matching power and preamp airs

FERRANTI ZN414
IC radio chip £1.05. Extra parts and pcb for radio
OAS. Case O. Send s a e for free data

PRINTED CIRCUIT MATERIALS
PC etching lots Economy E1.55, Standard E3.99.
60 sq ins pcb 5Sp. 1 1 b FeCI E1.05. Etch resist
pens Economy 45p, dal° 73p. Small drill bits 1 '32
in or 1mm 20p each. Etching Dish 85p. Laminate
cutter 75p.

BATTERY ELIMINATORS
3 -way types with switched output and 4 -way
multi jack 3 /41/2 /6v 100ma 0.71. 6/ 71/2 90
300ma £2.95. 100ma radio types with was, stud
connectors 9v 0.35, 6v £3.35. 41/2v E3.35, 9+9v
0.60, 6+6v E4.50, 41/2  4'dv E4.50. Cassette
recorder men. unit 71/20 100ma with 5 pin din plug
£3.35. Fully stabilised type 3/6.-71/2 / 9v 400rna
£8.40. Car convertors 12v dc input output 9v
300me £1.50, output 71/2v 300ma E1.50. Output
3/41/2/6 71/2/9/12v 800ma E2.50.

BATTERY ELIMINATOR KITS
Send s a e for data 100ma radio types with
press stud connectors 41/2v £1.40, 6v E1.40, 9v
£1.40, 41/2+41/2v £1.80, 6+6v £1.80, 9+9v
0 .50. Cassette type 71/2v 100ma with din plug
£1.40. Heavy duty 13 way types 41/2 /6 / 7/ 81/2 /

11 13 14 17/21/25/28/34/42v 14 E4.85.
2A £7.25. Transistor stabilised 8 -way types for low
hurn 3 41/2/6/ 71/2/ 9/12/15/18v 100ma E2.50,
1 Amp E8.40. Variable voltage stabilised models
2.18v 100ma E3.50. 2.30v 1A E6.55. 2-30v 2A
00.95. C ar converter 1 2v dc input output 9/ 71/2
6v IA stabilised £1.35.

BI-PAK AUDIO MODULES
Send sae for data 5450 E23.51. AL60 E4.88.
pa 100 E15.58. sum 80 (4.47. bmt80 E5.95.
mk60 £38.74. stereo 30 £20.12.

COMPONENTS
164148 1.4p. 164002 2.9p. 741 8 dil 150. 723
14 dil 29p. NE555 8 dil 23p. bc1821, bc1836
bc1846. bc2126 bc2136. bc214c bc547. bc548.
bc549 bc550 4.5p. 6p31 c. tqa32c 34p. tipet 1c.
tip42c 48p. bd 131 bd 132 31p.Plastic equivs
be 107 be 109 4.8p. Fuses 20tvirn x 5mm cartridge
15 25, 5. 1. 2, 3. 5Amp quickblow 1p, anti -surge

3.4p. Resistors 5% 'AW E12 1011 to 10M 1p. 0.8p
for 50+ for one value Polyester capacitors 250V
015 068 lrnt 1.5p, 01. 033 33m1 2.7p,
022 047mf 3.2p. 22 47nd 4.5p. Polystyrene

capacitors E I 2 63v 10 to10000p1 3p. Ceramic
capacitors 50v Ell 22 to 1000pf 1.7p, E6 1n5 to
47n 2p. Electrolytic capacitors 50v 5 1.2mf 5p,
25v5. lOmflp, 33rrif 4p, 16v 22m1 5p, 100m1 8p,
220mf 4.1p, 330mf 11p, 470mf 11p, 1000ml 10p,
1500mt (PC) 3.4p, 10v 1000mf 5.1p, 2200m1 Sp,
2mf (PCI 1.7p. Zeners 400rnW E24 207 to 33v 7p.
Preset pots sub -miniature 0 1 hot,: or vent 100 to
4M7 5.5p. Potentiometers 1/2W 4K7 to 2M2 log or

single Zip, dual 78p.

SWAN LEY ELECTRONICS
DEPT. ET1, 32 GOLDSEL RD., SWANLEY, KENT SRI SEZ

Mail order only, please add 30p to the total cost of order for postage Prices include VAT Oversees customers
deduct 7% on items marked' and 11% on others Official credit orders welcome

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

Miniature & Sub Miniature
Milli-
amps

Ref. Price
No. E P&P

Volts 200 238 1.95 55
3-0-3 IA IA 212 2.60 55
0-6 0-6 100 13 1.85 40
9-0-9 330 330 235 1.95 40
0.9. 0.9 500 500 207 2.35 55
0-8-9, 0-8-9 1A 1A 208 3.60.55
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 75

12 AND /OR 24 VOLT
Pr, 220-240 Volts

Amps
Ref.

Price
P&P

0.5 0.25 111 1.95 55
10 0.5 213 2.30 70
2 71 2.90 70
4 2 18 3.75 70
8 4 108 6.25 1 00

10 5 72 6.95 1 00
12 6 116 7.86 1 00'
16 17 9.25 1 10
20 10 115 12.75 1 30
30 15 187 16.60 1 30
60 30 226 22.90 1 60

30 VOLT (Pri 220-240V)
Sec 0-12-15-20-24-30V

Amps Ref. No.
Price

E P&P
0.5 112 2.45 70
1.0 79 3.05 .70
2.0 3 4.80 .85
3.0 20 5.80 1 00
4.0 21 6.85 1.00
5.0 51 7.75 1 00
6.0 117 9.50 1 00
8 00 88 11.35 1 30

100 89 12.00 1 30

CATALOGUE 30p

50 VOLT (Pri 220-240V)
(Sec 0-19-25-33-40-50V

Amps Ref. No.
-Pike

P&P
0 5 102 3.20 70
1.0 103 4.20 85
20 104 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
80 118 15.75 1.50

100 119 20.50 2 00
60 VOLT (Pri 220-240V)
Sec 0-24-30-40-48-60V

Price
Amps Ref. No. E P&P
0.5 124 3.40 70
1 0 126 4.85 85
2.0 127 6.50 1.00
3.0 125 9.16 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 0-115-210-240V
VA Price
(Watts) Ref. No. E P&P

20 113 2.25 70
75 64 3.60 70

150 4 5.35 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

Pleassradd VAT at 8%
Barclaycard and Access facilities

available
Trade and Education Welcome

Also 1500/2000/2000 /3000VA
MAINS ISOLATING (Centre Tapped &
Screened)
Pri 120/240 Sec 120/240V
VA Price
(Watts) Ref. No. E P&P

60 149 5.75 85
100 150 6.40 1 00
200 151 10.00 1 10
250 152 11.95 1 30
350 153 14.45 1 40

1000 156 35.00 3.00

BAYOUS
54a Mortimer Street
Herne Bay. Kent
Herne Bay 64586

A New Generation of SOAR
Digital Multimeter At An Analog Price!

31/2 DIGIT LCD -6 FUNCTION MULTIMETER FOR UNDER £80!

JUST SEE THE FEATURES

 Full information field effect LCD display. Displays: Units,

Polarity, overrange, Battery Discharge
 Power consumption only 15mW - Almost 200 hours

operation from single 9v battery. (socket for 9v mains
adaptor provided)

 High Accuracy,10M11 input resistance, small size
(95 x 155 x 45 mm), light weight (300 g Ex. Battery),
input overload protection.

 Six functions in 30 ranges!
DC Volts 100,uv to 1000 v

AC Volts 100,ov to 600 v

DC Current 100 nA to 1 A

AC Current 100 nA to 1 A

Resistance (Low) 100 mnto 20 MI1

 Resistance (High) 100mnto 20Mfl

* Useful for incircuit diode & transistor testing
 Supplied complete with test leads, 9v battery, operator's

manual and spare fuse.

IJUST SEND £79.95 + £1.50 (Postage, Packing & Insurance)
Allow 28 days for delivery

SOAR ELECTRONICS (Mail Order Only)
8 VANE CLOSE, PRESTON HILL, HARROW, MIDDLESEX HA3 9)(1)
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BUILD A VCT
So far VCT has been the biggest non-event in component history. Two years of blank
looks and still not released. In the meanwhile ETI shows you how to build your very
own VCT to worry and amaze your friends!

THE CIRCUIT SYMBOL of the voltage -current transactor
(VCT) is shown in Fig. 1 with both voltage input and
current output terminals floating. In the future it is
expected that single chip VCTs (Ron Harris, ETI)
will challenge the familiar op -amp as the univer-
sal linear circuit building block. At present, however,
these have yet to emerge. In the meantime considerable
familiarity with the VCT concept and with its circuit
applications may be achieved by building a PCB version
using readily available IC transistor arrays.

A single -ended VCT (C.A. Holt, "Electronic Circuits:
Digital and Analog"' p.788) is shown in Fig. 2. The
floating output version of Fig. 3 corresponds to the
circuit discussed before (J. E. Morris, ETI August 1977).
In both figures the unfamiliar symbols (boxes) are
intended to represent current mirrors. Ideally, the output
from the high impedance current source(s) exactly
equals the input current into the low impedance terminal
(arrow -head). VCT operation is based upon these current
mirrors.

Fig. 2. Single -ended VCT (e.g. CA3080 operational transcon-
ductance amplifier.

No attempt will be made here to duplicate the earlier
explanation of circuit operation which is expected to be
reasonably clear from the diagrams (Figs. 2 and 3)
anyway). The essential point is that the differential input
voltage V, - V2 leads to an imbalance in the currents
flowing in the two halves of the symmetrical circuit and
that this imbalance is translated into a load current I.
The load is driven by constant current sources (high
impedance) and the input impedance is high to minimise

OUT 1

LOAD

OUT 2

EXTERNAL

Fig. 1. VCT symbol and external connections.

IL

input signal loading. With the system of Fig. 3, load
current is given by

IL = 2/3Z (VI - V2) / EXT

up to the point where the bias current is exhausted, i.e.
for IL <2/318.

Transistor Arrays

The original intention of the project described here was
to build the current mirrors using perfectly matched
transistor arrays in miniature flat IC packages. These
were to be mounted on an alumina substrate with
printed thick film interconnections in the circuit de-
scribed in the earlier articles. As is often the case with
electronics, however, the realities of the situation dic-
tated a very different course.

In the first place both miniature package arrays and
arrays of matched transistors were neither readily
available nor acceptably priced! After some searching of
the data books, we settled for the RCA arrays CA3084
and CA3086 on the basis of price and availability. (The
pin diagrams for these are reproduced in Fig. 4). Not all
of the components in these packages are used, in
particular, the Darlington transistor D in the CA3084 is
not employed in the VCT circuit.

The first point to be determined was the effectiveness
of these transistor arrays in current mirror circuits. No
claim is made for transistor matching in the CA3086
other than the obvious one of thermal matching. In the
CA3084, Q3 and Q4 are obviously organized as current
mirror outputs and Q,, Q2 are described as a matched
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FEATURE

IL = -12

1E = 311 - 1B

1E = 16 - 312

1E = (V1 - V2)/REXT

Fig. 3. VCT with floating input.

pair. The specifications on Q,, Q2 look impressive and
those of Q3, Q4 seem rather inadequate (Fig. 4) but in
fact for current mirror applications the reverse is true in
both cases. To put these specifications into perspective,
consider two similar base -emitter junctions where 1E,, 1St
exp (e V, / kT) and 1E2, 1 exp (e V2/kT). Suppose
these two junctions may be regarded as extremely well
matched e.g. to ± 1 mV in V carrying identical currents
IE. Substitution above leads to

I, = 1,1 exp (eV/kT)
= 1  exp (eVEB/kT exp

(e 10 3/kT)

and if equal VEB, are now specified for the current mirror
application

152 = IS2 exp (eVEB/kT)

= 1,, exp (-e 10 3/ kT)
exp (eV/kT)

= 1,1 exp - (e 10 3/ kT)

At room temperature, kT 1 / 40eV and 1E2 0.96 lEl. So a
± 1 mV matching in VBE leads to a 4-5% error in a
current mirror application. In this light, Q3 - Q4 seem to
be reasonably matched for the purpose and Q1 - Q2 less
SO

Clearly, the point is best resolved by direct measure-
ment of current mirror performance using the arrays
themselves.

Current Mirrors

As a first step, the transistors were checked for matching.
For the CA3086, all transistors (except possibly the
substrate transistor Q5 whose measurements were later
deemed to be suspect) were matched to within a 1 2 mV
spread for a given current up to 500 NA. This figure
reduces to a low 1 mV range at 1 mA and increases again
with increasing current to about 9 mV at 10 mA. (All
measurements at Vc, = 3V.) It is only possible to

measure terminal characteristics of Q1 and Q2 in the
CA3084 and from 10 NA to 10 mA, VBE values were
matched to within 1 mV.

Fig. 4. IC transistor arrays - pin connections and CA3084
specifications. (S - substrate connection to most negative
point).

9 10

4
SUBSTRATE

1-1

13

112'114 =113 -T 15%

112 = 114 -T- 10%

4

8 11 14

6 7 9 10 12 13
SUBSTRATE

01,02: for 17 = 110' VBEI = VBE2 -T- 6 mV

(all specs at lc = 100 iiA).
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The performance of the CA3084 current mirror is
shown in Fig. 5 and that of a more complex system in
Fig. 6. Clearly, the extra components of the more
complicated circuit (which are all subject to variations
from the nominal device parameters), lead to increased
discrepancies in the output current. On the other hand,
the simple circuit (as found within the CA3084 chip, for
example), provides output matching within specification
although the absolute level is lower than expected.

With the CA3086 a slightly different measurement
technique was employed (Figs. 7 and 8) where transistor
gain was permitted to vary with VCE. This accounts for
the curvatures of the output characteristics in Fig. 7. In
Fig. 8, the performance of the more complex system is
seen to be clearly inadequate. (The transistors in these
two diagrams with base and collector shorted together
function as diodes, as does Q4 in Fig. 6).

The results of this section led immediately to the
decision to use only the basic type of current mirror._
Both types were examined in the earlier article (ETI
August, 1977) and the more complicated form is used in
the prototype single chip VCT. The advantage of the
complex circuit is that it performs better with low gain
transistors but the typical h figures of 100 and 40 (for
the CA3086 and CA3084 respectively) are expected to
be adequate. The problem with the system being deve-
loped here is that of poor matching and an elementary
worst case analysis demonstrates the superiority of a
minimal component count.

Ix, ly ImA)

2

4

CA3084

----PACKAGE 1
PACKAGE 2

IIN ImA)

Fig. 5. Elementary current mirror - output matching test.

_ ix IN, (mA)

-8

-6

.4

-2

CA3084

----PACKAGE 1
PACKAGE 2

N 4^A'

2 4 6 8

Fig. 6. Complex current mirror output matching test.

2 4 6 8

Fig. 7. Elementary current mirror - transistor matching.

Discrete VCT

The actual circuit employed is shown in Fig. 9 and differs
markedly from the one discussed in the earlier articles.
In the first place, the simple current mirror has been
used throughout for reasons given above. Second, there
is obviously no opportunity to provide current gain by
utilising multiple emitter transistors since these are not
provided in the arrays. (This is no disadvantage for the
purpose of a familiarisation exercise.) The third discre-
pancy is apparent by comparison of Fig. 9 with Fig. 3. In
recognition of device parameter variations and the
asymmetry which these will necessary cause, the bias
circuit has been split into two independent sources. In
effect, this provides both bias and offset capabilities.
Usually one would employ Darlingtons as the input
transistors. This step would require an extra CA3086
and has been omitted.

A fifth difference lies with the elimination of any link
between the input circuit current mirrors of the two
sides. The circuit described in previous articles uses the

-complex current mirror with diodes shared between the
two sides of the VCT. This set-up has been simulated

-150

-100

-50 CA3086

liN A

25050 100 150 200

Fig. 8. Complex current mirror - output matching.
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FEATURE: VCT

r
CA3084 CA3084

r

02

881 RB2

Q2 V

L

03

Q1

Q1

Q2

Q3
01 04

181I B2 4-

03

Q4 04

Q3 V

L J
-vs

Q1

CA3086 -CA3086

Fig. 9. Simplified VCT design employing IC transistor arrays.

(Fig. 10) and found to be ineffective as a means of
compensation for bias imbalance between the two sides.
If liNzis increased,for example, the base current of Q2 and
hence 102 increase with a compensating decrease in I0,.
A link of this type is not possible with the simple mirror
system adopted here, but would not have been
employed with the more complicated circuit anyway.

A printed circuit board layout is shown in Fig. 11. No
claim is made with regard to the optimal quality of this
layout but it seems satisfactory.

CA3086

.8

01 VQ2

1

_J

Q3

102-1O1 (mA)

-.15 -.10 -.05 .05 10 15

IIN1 I1N21m AI

Fig. 10. Effect of linking current mirrors within the VCT.

+V

DVS

0V2

Fig. 11. PCB layout, showing external components, wire links.
etc. - view from component side.
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FEATURE: VCT

3

-4

Fig. 16. VCT 'resistors' - positive and negative.

and the measured values (VCTa: 1 mA / 1 2V and 6mA /
7.75V for RT -10k, 1k exceed expectation slightly
(c.f. 1mA /15V, 6mA /9V) due to a small current gain
cuased by transistor mismatching. This effect also leads
to small discrepancies from the expected current limit
levels (e.g. 2/3 x 20V / 4k and 2/3 x 20V / 5k2).

The results described in the preceding paragraph
were obtained with one input grounded as a matter of
convenience. There is a dramatic shift in the offset
current when one end of the load is also grounded (Fig.
14) and when both these fixed points are switched to the
other side of the VCT. It would seem that the concept of
'floating' input and output require re-examination.

It must be noted that while one might expect the two
ends of the floating load to sit at approximately zero volts,
it does not take a great deal of device variation to
produce extreme deviations from this. In both the
circuits built here, two output transistors (Q4, Q5 of
CA3086, see Fig. 9) were saturated at null output. (With
different selection of devices, saturation of CA3084 Q3
and Cl, is equally likely). This creates no problems for the
floating load unit high frequency or switching applica-
tions where performance will be down -graded by trans-
sistor saturation. It does, however, mean that the output
must be rezeroed if either end of the load is to be tied to a
fixed potential as in Fig. 14.

11m/A I

Fig. 15. Effect of output load resistance.

The four constant current sources which comprise the
output circuitry lead inevitably to saturation as soon as
there is an imbalance between them. In many cases
zeroing the output current aggrevates the problem. If
device selection is contemplated, these are the transis-
tors to consider first.

Variation of load current with load impedance (Fig.
15) suggests that the output impedance is about 40k
substiantially below the 60-100 k range expected from
the transistor specifications because of saturation. The
differential small signal) input resistance has been
measured at about 35k which is approximately hF, Rpm
This figure would be increased by the use of Darlington
input transistors.

Applying Exotics
Up until this stage, none of the more exotic circuit

applications has been discussed. A few remarks should
be made, however, in closing. Ideally the output is a
constant current and can be used to linearly charge a
capacitor, e.g. to provide integration. The constant
current sourcing is not perfect however and integrating
applications will be limited to frequencies greater than
(27 RouTC) 1 A similar limitation will exist for gyrator
performance.

A gyrator was built with the two VCTs but oscillated.
The oscillation is believed to originate, however, with the
use of inadequate power supplies - another point to
note in investigating these circuits - rather than with
that circuit itself. Gyrators operate on a negative immit-
ance conversion principle so it is instructive to consider
the resistance applications of the VCT in Fig. 16 where
the terminal resistances are expect to be ± 2/ 3 RExT. In
the negative resistance case an oscillation region was
identified (see inset). If the negative resistance circuit is
examined, it clearly provides positive feedback if the
driving source (V2) impedance is not zero.

In closing I wish to acknowledge the assistance of
Jock Howie and others with this project. Ell
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'EMI SPEAKER BARGAIN
Stereo pair 350 kit. System consists of 13" x
8" approx. woofer with rolled surround; V/r"
approx. Audax tweeter, crossover components
and circuit diagram. Frequency response 20 Hz
to 20 KHz. Power handling 15 waits FiMS. 20.
watts max 8 ohm impedance.-

r i A ne Per stereo pair
L + f3.40 p&p.

x.
As above but complete with all woodwork in kit form, finished in

" simulated teak veneer, with instructions
Size earns 20"x 11" x 9'h" Lo.UU

Per stern pair
+ f5.00 p&p

BSR Manual single play
record deck with auto.

realm and cueing lever, fitted with stereo
ceramic cartridge 2 speeds with 45 r p m
spindle adaptor ideally suited from home
or discuolisPeRICE f 10.95 fgl

TURNTABLE BARGAINS FOR PERSONAL SHOPPERS

I Lb.Y I with Shure head f25.95
GARRARD 86S8 Deck GARRARD SP25 MKIV Deck

Plinth and cover for BSR decks £5.00

BARGAINS FOR PERSONAL SHOPPERS

PORTABLE
STEREO
RADIO
CASSETTE
RECORDER

UNREPEATABLE

MW, LW, SW and Stereo VHF.
6 watts outpur Battery/Mains operation

IRe IS VOLT MAINS TRANSFORMER. 2'/r imp.

BSR Record auto deck on plinth with
stereo cartridge ready wired.
LED 5 function men's digital watch
stainless steel finish
LCD 5 function men's digital watch
stainless steel finish

LCD 8 Function CHRONOGRAPH men's digital
watch, stainless steel finish.

POCKET CALCULATOR. With LED display, memory
and percentage key.

AM/FM DIGITAL CLOCK
RADIO Accurate 4 Digit

.Electronic Clock with 1/4" LED
display. Buzzer and
snooze timer.

f11.95
125 Wan Power Amp Module

Mains power supply for above unit.

ss

f69.95
£2.50

£11.95
£5.95
£6.95

f13.95

f2.95

Isgi91

f3.50
MUSIC CENTRE CABINET with hinged smoke
acrylic top, finished in natural teak veneers.
size 301/4"s 141/2" x 71/4" approx.

MULLAHD Built power supply

DECCA OC 1000 Stereo Cassette P.C.B.
complete with switch oscillator coils and
tape -heads.

DECCA 20w Stereo speaker kit comprising
2 8" approx bass units ... 2 31/2" approx.
tweeter inc crossovers

VIDEDMASTER Super Score TV Game
with pistol mains operation
PORTABLE RADIO/CASSETTE RECORDER,
LW, MW, SW, VHF mains/battery operation.

7" TAPE TRANSPORT Mechanism -a selection
f models fmm

r SANYO Nic/cad. battery, with
mains charger equivalent in
size and replaces 4 SP11
type harts. Size 33/4"x 1',."

2" approx.

f7.50 f 1P 50p

f5.95

f1.50
£2.95

£20.00
f 14.95

AM/FM with clock

£41.95
£8.95

4

'.1111M"m""1111tr

I. 1
AM/FM STEREO

eftwitieriii
711;

TUNER AMPLIFIER CHASSIS COMPLETE
Ready built. Designed in a slim form for compact, modern installation.
Rotary Controls Vol On/OH. Bass. Treble. Balance.
Push Buttons for Gram, Tape, VHF, MW. LW and 5 button rotary
selection switch.
Power Output 5 watts per channel Sine at 2% THD into 15 Ohm
7 watts speech and music.
Tape Sensitivity Playback 400mV/30K OHM for max output Record
200mV/50K output available from 25KHz. (150mV/100K) deviation
FM signal Frequency Range (Audio) 50Hz to 17KHz within tide
Radio FM sensitivity for 3dB below limiting better than 10 uV
AM sensitivity for 20dB S/N MW 350 uV/Metre LW ImV/Metre
Size approx length 16" x height 23/4" x depth 41/4" . p&p

240 Volts AC Complete with Circuit diagram f19.uo C2 50

Mullard
AUDIO MODULES IN
BARGAIN PACKS
CURRENT CATALOGUE

PRICE

AT OVER
PER PACK

SEE OUR PRICES
PACK 1. 2 x LP1173 lOw. RMS output power audio
amp modules, + 1 LPI182/2 Stereo pre amp for
ceramic and auxiliary input.

IIIUS.

OUR PRCE 4 95
p+p f 1.I00

2 PACK 2. 2 x LP1173 10w. RMS output power audio
amp modules + 1 LP1184/2. Stereo pre amp for
magnetic, ceramic and auxiliary inputs.

OUR PRICE

pap /1 00 £7.45

ACCESSORIES ARE ONLY
AVAILABLE TO THOSE
CUSTOMERS WHEN BUYING
OUR BARGAIN PACKS

ACCESSORIES
Suitable power supply parts including
mains transformer, rectifier, smoothing
and output capacitors. f1.95fl.00 p+p

Recommended set of
rotary stereo controls

comprising BASS, TREBLE,
VOLUME and BALANCE.

P+P SOP 95p

FOR 'ANAL

SHOPPERS
ONLY

GARRARD
BARGAIN

LIST PRICE £41KiE'

OUR PRICE £39.95

MEN 0110.,

86 SB MKII.
Belt drive,
2 speed turntable
module with
plinth and cover

20 x 20 WATT STEREO AMPLIFIER
Viscount IV unit in teak finished cabinet. Silver fascia with aluminium
rotary controls/pushbuttons, red mains indicator and stereo jack
socket. Functions switch for mic. magnetic and crystal pickups.
tape tuner and auxiliary Rear panel features two mains outlets
DIN speaker and input sockets plus fuse 20x20 watts RMS
40x40 watts peak. For use with 8 to 15 ohm f29.90speakers.

SPECIAL

SPECIALSPECIALOFFER+ (2 50 p&p

FOR PERSONAL SHOPPERS ONLY
FREE. 4 dimensional stereo sound adaptor, when purchasing the
2040 Viscount amplifier.

30x30 WATT AMPLIFIER IN KIT FORM
For the experienced constructor complete in every detail, same
facilities as Viscount IV, but with 30x30 output. 60x60 watts
peak For use with 4-15 ohms speaker& £23.00 without cabinet.
129.00 complete with cabinet. p&p /2.50 in each case

f23.00 f2.50 (NOTE Cabinet not f29.00 12t)
without cabinet '4 available separately I complete with cabinet

OFFER

totn00' 30x30 WATT AMPLIFIER IN KIT

2 stdcra'6
WITH SPEAKERS

Goodman compact 12" bass woofers with cropped size 14,000
Gauss magnet 30 watt RMS handling a 31/4" approx
tweeters and crossovers f49.00

BUILT AND READY TO PLAY
30,60 Viscount. Available fully built and tested.

+ p&p (4 00

39.00
T. p&p (2.50

50 WATT MORO
DISCO AMP

f29.95
P&P 12 50

Size approx
133/4" x 51/4" x 63/4"

50 watts rms. 100 watts peak output. Big features include two disc
inputs, both for ceramic cartridges, tape input and microphone input.

Level mixing controls fitted with integral push-pull switches. Independent
bass and treble controls and master volume.
SPECIAL OFFER. The above 50 watt amp plus 4 Goodman Type 8P. 8"
speakers Package price /45.00 a (4.00 P&P.

70 & 100 WATT

fascia and rotary controls.
Brushed aluminium 4._

------=--,..._,

i1 1 1 I 1,1 i: :P
----_, li :' 0

Five vertical slide cootrols master volume.

MONO DISCO AM
Size approx.

.

14" x 4- x 101".

tape level, mic level, deck level, PLUS INTER DECK FADER
for perfect graduated change I rom record deck No. Ito

lading 140 wan peak ... '(PFL) lets YOU hear next disc before lad
70 pw&atpt f4C.0007

No 2. or vice versa. Pre fade level control

it in. VU meter monitors output level.
Output 100 watts RMS 200 watts peak, 100 wall £65

R C
323 EDGWARE ROAD, LONDON W2
210 HIGH STREET, ACTON W3 6NG

ALL PRICES INCLUDE VAT AT 121/4%

All items subject to availability. Price correct at
1.12.78 and subject to change without notice

STEREO
CASSETTE
TAPE DECK
ASSEMBLY
Cons,siing of ready built rape
transport system/mechanism.
mated to the electronics
Unit is ready built for in-
stalling into cabinet of
own choice Features include
pause control, solenoid assisted
autostop. 3 digit tape counter, belt
driven balanced fly wheel by DC motor
with electronic speed control, twin VU meters Specification Power
Output, more than 0 5v. mic -65dB IONA. Dill -47d8 100K n.
Track channel stereo record play.back. Tape speed 4 8cm/sec Freq
response 50 1200 Hz signal to noise ratio 42dB Recording system AC bias
Erasing system AC erase Bras freq 571(1.11 Compatible for both normal and
chrome dioxide tapes Size of mechanism only 4'r" x 6'." Ill." approx
included a moulded top -plate as illustrated
133/4" x 91." approx with circuit diagram f25.00 P&P C2 50
Opt extras Mains transformer to suite (2.50 f ft p & p

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-723 8432 9.30am-5.30pm Haft day Thursday. ACTON Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK
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SPECIALS
TOP PROJECTS
Book 1 + 2: £2.50 + 25p P&P.
Master mixer, 100W guitar amp., low power laser, printmeter, transistor tester, mixer
preamp., logic probe, Ni-Cad charger, loudhailer, 'scope calibrator, electronic ignition, car
theft alarm, turn indicator canveller, brake light warning, LM3800 circuits, temperature
alarm, aerial matcher, UHF -TV preamp., metal locator, four input mixer, IC power supply,
rumble filter, IC tester, ignition timing light, 50W stereo amp. and many more.

Book 3: SOLD OUT!

Book 4: £1.00 + 25p P&P.
Sweet sixteen stereo amp., waa-waa, audio level meter,expander/compressor, car theft

alarm, headlamp reminder, dual -tracking power supply, audio millivoltmeter,
temperature meter, intruder alarm, touch switch, push-button dimmer, exposure meter,
photo timer, electronic dice, high -power beacon, electronic one-armed bandit ...

Book 5: £1.00 + 25p P&P.
5W stereo amp., stage mixer, disco mixer, touch organ, audio limiter, infra -red Intruder
alarm, model train controller, reaction tester, headphone radio, STD timer, double dice,
general purpose power supply, logic tester, power meter, digital voltmeter, universal
timer, breakdown beacon, heart rate monitor, ail metal locator, temperature meter ...

Book 6: £1.00 + 25p P&P.
Graphic equaliser, 50/100W amp. modules, active crossover, flash trigger, "Star and Dot"
game, burglar alarm, pink noise generator, sweep oscillator, marker generator,
audio-visual metronome, LED dice, skeet game, lie detector, disci] light show ...

Griplie Weer Marker Generator
Power Amplifier MOW 12 Sand

CCTV Camera Headphone Adaptor

LB Ste Snood- lipid East Trifler

Expander -Compressor

a
08TOPI E.!

.11INtal Thertoometer

Stars S Dots In* Game lillttsbiw
Active Crossover.... Rear and Tel mitt

Pink Noise Generator GSR Neuter

Sweep Oscillator Stereo SNOW

ELECTRONICS TOMORROW
Comprised entirely of new material, the
edition covers such diverse topics 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?

75p + 25p P&P.

ETI CIRCUITS
Books I & 2.
Each volume contains over 150 circuits,
mainly drawn from the best of our Tech -
Tips. The circuits are indexed for rapid
selection and an additional section is
included which gives transistor specs, and
plenty of other useful data. Sales of this
publication have been phenomenal -
hardly surprising when the circuits cost
under Ip each!
£1.50 + 25p P&P each.

electronics
tomorrm- 7P
eiertwatoday

O sce

a/ Rasioafire

TRANSDUCERS IN
MEASUREMENT AND
CONTROL

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 practi-
cally every type of transducer and deals
with equipment and techniques not cov-
ered in any other book. Enquiries from
educational authorities, universities and
colleges for bulk supply of this publication
are welcomed: these should be addressed
to H. W. Moorshead, Editor.

£3.00 + 25p P&P.

TRANSDUCERS IN
MEASUREMENT
AND CONTROL

by PETER H BYIDENHAM

FROM THE PUBLISHERS Of
LOCl/40,41(S !OD A Y 11,0O411NONAt

En

CIRCUITS

Not
£1.50

ELECTRONICS - IT'S EASY
Books 1, 2 & 3.

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 any-
one interested in learning the art of
electronics.

£1.20 + 25p P&P each.

o Re lam" m electroncs today alternating'

N4Q44.:.

Commits..
Display Systems
Displfai inatrumaafa
tossonshiskat Unka
Sow. es nacardars
Castro' of Power

ORDER FROM

Specials
Modmags Ltd
25-27 Oxford Street
London W1R 1RF

Postage and packing also refers
to overseas. Send remittance in
Sterling only.

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

from ETI
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ASTRA-PAK
92 GODSTONE ROAD, WHYTELEAFE, SURREY CR3 OEB GRAND SALE

Auerprices oneletlo VAT Add 25p for P &P tExtra for
oseast Send SAE tor complete Special Otters list
Where more than one price appears overall quantity
prices apply to groups of devices of dos oomo typo (74
and 74LS cannot be mixed)

7400 SERIFS 74LSOO SERIES 7400 SERIES 741500 SERIES 7400 SERIES 741300 SERIES CMOS
1+ 25+ 100+ 1+ 25+100+ 1+ 25+100+ 1+ 25+ 100+ 1+ 25+ 100+ I+ 25+190+ 1+25+100+ 1+25+100+ 1+ 25+ 100+ LMEARS7400 .08 .075 .07 .155 .14 .13 7490 .30 .28 .26 .42 .38 .36 74167 2.20 2.05 1.95 4030 .13 .11 .10 4072 .14 .13 .12 4554 04301514 .30

7401 .11 .105 .10 .155 .14 .13 7491 .60 .55 .52 74168 1.60 1.40 1.25 4001 .13 .12 .II 4073 .14 .13 .12
.90 .71 .64

4555 36 33304514 .40
7402 .11 .105 .10 .155 .14 .13 7492 .33 .30 .28 74169 1.60 1.41 125 4002 .13 .12 .11 4075 .14 .13 .12

.75 .62
4552 56 313801(4 .647403 .11 .105 .10 .155 .14 .13 7493 .28 .25 .23 .43 .40 .38 74170 1.20 1.10 1.00 1.50 1.28 1.12 4006 .70 .62 .54 4075 .82 .70 .75

.75 .62
4557 3.20 280 244 1113811.14 107404 .11 .105 .10 .16 .15 .135 7494 .50 .45 .42 74172 3.80 3.55 3.40 4007 .13 .12 .11 4077 .38 .35 .32 4559 AM 117101114 .267405 .12 .11S .11 .16 .15 .135 7495 .50 .45 .42 .64 .58 .55 74 1 73 .90 .84 .80 .55 .80 .76 4008 .58 .52 .48 1478 .14 .13 .12

.98 .72
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THEFT!
YOU NEXT?

Protect your car, its valuable contents and expens-
ive accessories with the most sophisticated alarm kit
on the market.

This new system was first introduced in the De-
cember, 1978, issue of ETI magazine.

We are offering an absolutely complete kit of
parts: housing, components, PCB, switches, wire,
connectors and mounting hardware with detailed
assembly and installation instructions. You only
supply the solder! Our all inclusive prices (UK only)
are shown below:

Main control unit: £8.50; Accessory protection
add-on unit: £3.50; Both: £10.95; Two boot &
bonnet switches with wire and mounting hardware:
£1.25.

COMPU-TECH SYSTEMS, 7 SANDHOLE
LANE, LT. PLUMSTEAD, NORWICH NR13

5HZ

40

Codespeed ELECTRONIC MAIL ORDER
All Full Spec. Devices

T03 HEAT SINKS!!! Two types of heat sink Ex -equipment, but condition as new
Most still contain a power transistor (condition unknown) 'Christmas tree' type.
92 X 66 X 35rnm 20p each. Rectangular type 1 30 X 63 X 32mm 30p each. Please
add 25p per heat sink post and packing.
PACK M1. Contains two brand new multifunction calculator keyboards Excellent
key action. Only £1.00.
PACK T2. A high contrast 31/2 digit Liquid Crystal wristwatch display with data
Don't miss out - only £1.00.
PACK T3. Back in stock again! MM531 6 digital alarm clock chip Still only E2.75
including data.
PACK T4. At a new low price, what a bargain. A 0.8" common cathode. 31/2 digit.
1 2 -hour clock display. Now offered at only £3.95.
PACK S1. 25 miniature glass 1 N3470 germanium diodes (600mA. 35v) All brand
new (at just 2p each how can you go wrong?). 25 diodes for 50p.
PACK S2. 4 X MEU21 programmable unqunction transistors(P. U T) Lots of uses
long delay timers. oscillators and many more All brand new. With data and usage
sheet 4 for 50p.
PACK S3. 10 X 1 N41 51 high-speed switching diodes. Same as 1 N4148. but has
higher P I V 10 for 35p.
PACK P1. With this MM5330 digital voltmeter I C we include the data sheet and
circuit diagram to build a high accuracy digital multimeter. Only £3.95.
PACK E2. Calculator style L.C.D 8 digit with right-hand decimal points Digit height
0.33".With data only £2.95.
PACK E3. The same as Pack E2. but has 0 5" high digits £4.25.
EVER THOUGHT of using 7 segment gas discharge displays as an alternative to
LED's or LCD's? Gives a nice bright orange display and are comparatively very low in
price. Requires 180v d.c supply (easily achieved in mains -operated projects) All
have right-hand decimal points and are supplied with data

PACK E4. 0.3" high 11/2 digit display Now only 50p.
PACK E5. A 0 3" high dual digit display Now only 50p
PACK E7. A 0.25" high 12 digit display with free socket £1.50.

PACK DM1. Want to buy 115 quality switching diodes for 50p? These 14 pin chips
each contain 23 maimed diodes 5 chips for 50p.

All Untested Packs
PACK M4 CALCULATORSIII This pack contains a production line reject calculator
Either repair them (not much wrong with some of them) or strip them for spares Lots
of accessible goodies inside. approximately 25 transistors. 2 chips, display, case and
detachable keyboard Such a bargain, you can't go wrong Only £2.50.
PACK MU1 (untested - so no guarantees) 2 X Upper half of hand held calculator
case with integral keyboard Ex -equipment, but believed to be 0 K A gift at only 50p
the pair
PACK Dll (untested - so no guarantees) A bumper pack of 30 mixed I C 's. You
test them and save LLE's Could include anything linear or digital A snip at only
£1.00.
PACK El (80% guaranteed good) Contains 5 seven segment LED displays Digit
height 0.127" with right.hand decimal. Common cathode. Still only £1.00.
Your satisfaction is guaranteed or return the complete pack for replacement or a
refund.
For free catalogue send stamped addressed envelope
Postage and packing please add 25p (overseas orders add 60p)

CODESPEED, P.O. Box 23, 34 Seafield Road. Connor, Portsmouth, Hams,
PO3 581
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PROJECT

TAPE NOISE

LIMITER
Takes the hiss out of the quiet bits of your music, and does in a way which is simple yet

effective, and is a replay only process so it will work on any tape!

DESPITE the small size, the
performance obtainable from a
cassette tape in a good recording
deck is quite remarkable. In fact the
latest top quality decks are so good
that it is difficult to tell the difference
between the recording and the
original sound.

Unfortunately this is not true of
the cheaper units - in which 'tape
hiss' can be very prominent. Tape
hiss is caused by random
irregularities in a tape's surface
coating. The effect is common to all
tapes but some are marginally worse
than others.

The annoying characteristic of
tape hiss delayed the acceptance of
cassette tape recorders in hi-fi
systems for some years - until the
advent of the Dolby system which
was primarily developed as a cure for
the phenomenon.

The Dolby system is often
misunderstood - it only works if the
cassette tape itself has been recorded
using the Dolby process - and few
commercially produced tapes are.
Unless the tape cassette says
specifically that it is Dolby processed
then it's not! You can of course
record your own tapes using Dolby if
you own a Dolby machine.

Upper Limit

To overcome this limitation a
number of cassette recorders are
fitted with noise reduction circuitry
which reduces the level of hiss on
non -Dolby recordings. Most of these
noise reducing circuits work by
progressively reducing all high
frequency signals when the output
level falls below a preset minimum.
Above that minimum level all sounds
are allowed through because tape
hiss cannot be heard once the sound

0
INPUT

RV1
50k

R1
4k7

WV`
R4
4k7

 9V
Fig 1. Full circuit diagram - one
channel.

Dz

HOW IT WORKS
The circuit passes all frequencies (without
attenuation) if the incoming signal is above
a set minimum level. Signals below the
preset minimum are progressively attenu-
ated from 1 kHz upwards. The maximum
attenuation of about 10 dB is applied at
approx 10 kHz.

Resistor R4 and capacitor C4 form a filter
in which Q2 is used as a variable resistor
with the degree of resistance dependant on
gate voltage. Thus, if the input voltage is at
or near OV then Q2 appears as a low resist-
ance and C4 is in circuit. If on the other
hand the input signal is higher than (say)

C3

0
OUTPUT

C4
10n

1P.1

four volts negative, Q2 has a very high
resistance and C4 is effectively out of
circuit.

The voltage applied to the gate of Q2 is
that derived from Q1 - after rectification
by DI and D2. Transistor Q1 amplifies the
input signal and with RV1 in minimum
position, input signals above 10 mV or so
will cause Q2 to be off.

Increasing RV I raises the level below
which high cut will occur. The change from
full to zero cut occurs over a range of
approx 5 dB input level change.

level is substantially louder than the
hiss. This effect is called 'acoustic
masking'.

The circuit described in this
project is a simple but very effective
unit which may be used with any
cassette recorder which is connected
to a hi-fi system.

The unit should preferably be
connected between the cassette

recorder and the amplifier input -
using short lengths of screened cable
and suitable connecting plugs. If you
really know what you're doing it may
be actually built into the tape
recorder or amplifier. Alternatively it
may be connected between the
pre -amplifier and power amplifier on
those units which are so separated
(note that many apparently integral
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PROJECT: Tape DNL

+9V OV

Q1
D1 I

b
cc ,12(cf

R4 C3 ca--)
C1

RV1

INPUT OUTPUT

Fig 2. Above: Component overlay.

amplifiers still have 'pre -amp out'
and 'power -amp in' connectors on
the rear panel. These connectors are
normally bridged by 'U' shaped links
- which should be removed to
enable this unit to be plugged in).

Construction
As with most projects in this series
you can use either Veroboard or the
special printed circuit board shown
here.

Take the ususal precautions about
inserting components the right way
round - taking particular care with
the field effect transistor Q2. Note
that the cathode lead of the diodes

A I

Foil pattern shown
full size

(shown as a horizontal bar on the
circuit diagram) will be identified on
the component by a black band or
similar marking.

Unless the leads between this unit
and the tape deck and amplifier are
very short it is advisable to connect it
via screened cable. Note that the OV
line shown on the circuit is also the
'earthy' side of the input/output
connections.

To set up the unit simply choose a

PARTS LIST
RESISTORS 0.5 W 5%
R1, 4 4k7
R2, 5, 6 1M
R3 2k2

POTENTIOMETER
RV1 50 k trimpot

CAPACITORS
C1 -C3 1 uF 25 V
C4 10n polyester

TRANSISTORS
Q1
02

BC548
2N5459

DIODE
D1 -D2 1N914
MISCELLANEOUS
Nine volt battery and clip, PCB case

recording with a longish quiet
passage and then adjust RV1 for the
best compromise between tape hiss
reduction and minimum loss of high
frequency programme content.

NOTE: If you listen only to hard rock
- where there aren't any quiet
passages - then this unit will be of
little value to you. Its main effect is to
reduce annoying tape hiss during
otherwise quiet programme material.

CO INTRODUCING 'SOFTY'
-a new highly functional and economical aid to
DEVELOP YOUR OWN MICROPROCESSOR SYS-
TEM -just look at these features!
Part of display)

emate mew maim APO MIA 0041 M so
- 4N. ems 4140 mime OS 42010 *0

mr sit r
ANN Maw a I Me3a

* Displays TRUE memory contents
in hexadecimal. address -mapped

* Can develop firmware for most
sophisticated microprocessors

ss*VAS 0 5-5 us * Executes the following UNIVER
inn, if 01kt Um- Qr. SAL ASSEMBLER FUNCTIONSsr as sec at. 50 - insertion and deletion of in-
fra': ANN WE 147 INV structions. shift blocks of dataUS laic M" without overwriting. Auto calcu-SCA lb*" £st lation of hexadecimal displace-*, 3.. 4, as i e AW WIR ments. user program functionno a.c, B8 Imd Stc cx,rea v6I keyssa, 'Sr S.E.r ix, W5 .4114. *aim

an on oo 00 loo on
an an on on an an
an on on on an no
00 00 on ont ane no
on as an an 00 on nn.

104 MU sit ler am lot, an a
c- 'rim n aft MR °I,
Fe Oa v im >S a En.. VI If Me

,C a e it 44, -4- -

* Built on single card
with edge connector

* Direct o 'p to TV set and
tape cassette

* Hexadecimal keyboard

00 anno* Execution of programs IN YOURno on SIGHT by either the residentno an on x'
an ner ect. micro or ANY OTHER MICRO in

external system under develop-
ment

* ANY memory device can be dis-
played on -screen to copy on to
tape or in EPROM

* 2k bytes Firmware
* lk byte RAM. 128 bytes

scratchpad
* 22 I/O ports

ASTEC SWITCHED
MODE
POWER SUPPLIES
for compact and 10f1,11.1,'
power various voltages
SOW trvir £68.31
100W 1,,nn £94.24

* On Board 2708 EPROM
Burner

* Re -programmable to
other applications

ASTEC HOUSED
12" VDU £59.95

ASTEC MODULATORS
UM1111 £2.90
UM123318MHx1 £4.59

ro-
cap

NEW WATCH PRICES
FOR 1979

VT01
6 FUNCTION STOPWATCH
lCD. Hour Min Sec
Month. Dale. S S strap.

Backlight.

VT05
CHRONOGRAPH
ALARM

01111 T11111 lose

Carole lap time
alarm

Full watch
and TV Games
Catalogue on
request

ATARI VIDEO
COMPUTER
with big range of Cartridges
7 currently available plus
NEW Breakout.
Basic Math. Basketball

VT08
ALARM ONLY
version of
VT05

VT06
ALARM, STOPWATCH
CLOCK

VT07
12 FUNCTION
CHRONOGRAPH
Hour. Min.. Sec.. Bale.
Month. I 100th Sec time

I or 2 Event

* Prices include VAT, packing & delivery charges and money back guarantee. Send cheque or P 0. to
56 Queens Road, Basingstoke, Hants RG21 1R EA
Tel: (0256) 56417. Telex: 858747.

We welcome Barclay & Access Orders by telephone (Trade and Export enquiries welcome)
VIDEOTIME PRODUCTS
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the quickest fitting
CLIP ON
capacitive discharge
electronic ignition
in KIT FORM !v-
 Smoother running //
 Instant all-weather starting
 Continual peak performance
 Longer coil/battery/plug life
 Improved acceleration /top speeds
 Optimum fuel consumption
Sparkrite X4 is a high performance, high quality capacitive discharge, electronic
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be
assembled in two or three hours and fitted in 1 / 3 mins.
Because of the superb design of the Sparkrite circuit it completely eliminates
problems of the contact breaker. There is no misfire due to contact breaker
bounce which is eliminated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker
burn is eliminated by reducing the current to about 1 50th of the norm. It will
perform equally well with new, old, or even badly pitted points and is not
dependent upon the dwell time of the contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of blowing the
transistors or the SCR. (Most capacitive discharge ignitions are not completely
foolproof in this respect). The circuit incorporates a voltage regulated output for
greatly improved cold starting. The circuit includes built in static timing light,
systems function light, and security changeover switch, All kits fit vehicles with
coil. distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed
transformer and components, cables, connectors, P.C. B. , nuts, bolts and silicon
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated
installation instructions.

NOTE - Vehicles with current impulse tachometers (Smiths code on dial AV1)
wilt require a tachometer pulse slave unit. Price E3.85 Inc VAT, post & packing.

Electronics Design Associates, Dept. ETI2
82 Bath Street, Walsall WS1 3DE. Phone: (9) 614791
Name

Address

Phone your order with Access or Barclaycard

ueMp putog...d pale' UK oily QUANTITY RUED.

X4 KIT £16.65 inc. VAT

TACIIOPIASE SLAVE UNIT
£3.88144. VAT

Access or Barclaycard No

Send SAE if brochure only required.

I enclose cheque PO's for

Cheque No.

I 111111 1111111

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

for later.

2: Coffee stains (instant).

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

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

5: ETI makes a fair soldering iron stand.

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

WHAT A BIND!

Half our orders for binders are repeats: we think
that says a lot for their quality. At £3.00 all inc. you

get a great deal of peace of mind too!

ETI Binders
25-27 Oxford Street,
London W 1 R 1RF.
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SERVICE TRADING CO
WHY PAY MORE?!
MULTI RANGE METERS Type MF15A.
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 46mm. Price 27.00
plus 50p P&P (28.10 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
reliability 21.25 P&P 10p (61.46 Inc VAT & P) (inclusive of date and
application sheet) Suitable Diac 22p.

Carriage extra

VARIABLE VOLTAGE TRANSFORMERS
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 E14.50
0.5 KVA (Max. 21/2 Amp) £17.00
1 KVA (Max 5 Amp) £22.50
2 KVA (Max. 10 Amp) .. E37.00
3 KVA (Max. 15 Amp) .. . £45.50
5 KVA (Max. 25 Amp) .. . £74.00
10 KVA (Max. 50 Amp) . E168.00
17 KVA (Max. 75 Amp) . £260.00

0 to 60 MINUTES CLOCKWORK TIMER.
Double pole 15 amp 230AC. Contacts no dial) £1.50. P&P 30p (61.94

 inc. VAT & P). N .M.S.

MERCURY SWITCH
Size 27m x 5mm. 10 for E5.00, P&P 30p. total
including VAT 25.72. MM. quantity 10. N.M.S.

230 VOLT AC FAN
ASSEMBLY
Powerful continuously rated AC motor complete
with 5 blade 6'/t" aluminium fen. New reduced
price 23.00 P&P 65p (63.54 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 by energising the reset coil ,

230/240v A.C. operation. Unit is mounted on
strong chassis. Complete with cover. Price 25.50
P&P 75P (66.75 inc. VAT & P) N M S

VORTEX BLOWER AND
- --

VACUUM UNIT
Dynamically balanced totally enclosed 9"
rotor with max. air delivery of 1.5 cubic
metres per min Max. static pressure
600mm W.G Suction or blow from 2
aide -by -aide 37mm I.D. circular apertures
fitted to base of unit. Powerful continuously
rated 115v a.c. motor mounted on alloy base
with fixing facilities. Dimensions: Length
22cm a width 25cm a height 25cm.
These units are ex -equipment but have had minimum use. Fully tested
prior to despatch. Price 212 + E1.50 P&P (214.58 inc VAT & P)
Suitable transformer for 230 / 240v Ac 26 + El P&P (27.56 inc VAT &
P).

LT TRANSFORMERS
0-10, I 5v at 3 antlf Me new equip) 22.50 P&P 50p (63.24 inc. VAT)
13-0-13v at 1 amp 22.50 P&P 50p 1E3.24 Inc VAT)
25.0-25v at 2'h amp. 24.50 P&P 75p (65.57 inc. VAT & P)
0-4v/6v/24v/32v at 12 amp. £15.50 P&P Et 90 (222.03 inc. VAT & PI
0.6v/ 12v at 20 amp 214.70 P&P £1.50 (inc. VAT 217.50)
0.-12v at 20 amp. or 0-24v at 10 amp. £12.00 P&P 21.501614.58 inc
VAT & P)
0-6v/ 12v at 10 amp. 211.25 P&P E1 25 (inc. VAT 210.26)
0-6v/12v/17v/18v/20v at 20 amp. 21/1.00 P&P £1.50 (622.10 inc.
VAT & P)
0.10v/17v /113v at 10 amp 210.50 p&p £1 50 (Inc VAT 612-96)
Other types in stock. phone for enouiries or send sae for leaflet.

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

115 lb ins . 110 volt 50Hz 2 8 amp. single phase
split capacitor motor Immense power. Continuously
rated. Totally enclosed. Fan cooled In -line gearbox
Length 250mm. Dia 135mm. Spindle Dia 15 .5mm
Length 115mm, ex -equipment tested 212.00 Post
El 50 (214.55 inc. VAT & P) Suitable transformer
230/240 volt £5.00 Post 75p (69.45 inc. VAT & P)
R&T

GEARED MOTORS
28 r.p.m., 20Ib. inch I t Sy a c Reversible motor
71 r.p.m. 10 lb. inch I 15v a c Reversible motor.
Both types similar to above drawing. Price either type 24.75 + 75p
P&P (65.94 inc VAT + P&P)
Supplied with transformer for 240v ac operation 27.25 + P&P El
(65.51 inc. VAT + P&P)
N M S

FRACMO MOTOR
56rpm 50Ibs inch 240vAC reversible, 0.7 amp. .4--
sharplength 35mm, dia. 16mm. weight 6 kilos
600
N MNMS

Price 215.00 P&P £1 50 (617.112).

ROTARY VACUUM AIR COMPRESSOR
& PUMP
Carbon vane oil free vacuum pump and comp,.
sor Approx. 20 inch vacuum 10 PSI at 79 CFM
Powered by 110V a c. 1 8 amp Pervalux motor
fitted with additional shaft at rear. suitable light
loads Inc capacitor 214.00 P&P £1 .50 (616.74
Inc VAT + P&P)
Suitable transformer for 230/240V a.c.operation
25.00 P&P E1.00 (65.48 inc. VAT + P&P).
N M S

PARVALUX MOTOR TYPE
S.D.2
12v D.C.shunt 1/30th ph motor. Continuously
rated 4000 rpm. Price 210.00 P&P 75p (611.61
inc VAT & PI N M S

CENTRIFUGAL BLOWER
Smith type FFB 1606 022 220/240v A.C.
Aperture 10x4'hcm overall size 16x14cm. Price
23.75 P&P 75p (incl VAT EOM). Other types
available. S.A.E. for details N.M.S.

Imm temer-emitsDemm era.
24V DC BLOWER UNIT

USA made. 24v D C 8 amp blower that operates well on 12v 4
amp D.C.producing 30 cu. ft min at normal air pressure. Maximum
housing dia. 110mm Depth inc motor 75mm. Nozzle length 19mm.
dia. 22rnrn Ideal for cooling mobile equipment, car, caravan, etc 24.50
P&P 75p. (65.67 inc. VAT & P).

MINIATURE
.UNISELECTOR

12v 11 way 4 bank (3 non -bridging,
homing) £2.50 P&P 35p (63.08 inc. VAT &
P)

BLOWER/VACUUM PUMP
3 phase A.C.motor 220/250v or 380/440v, 1,425 rpm V. hp cont
Direct coupled to William Allday Alcosa carbon vane blower /vacuum
pump 0.9 cfm 8 hg Price 222.00 P&P E2.00. (625.92 inc vat +p).
NMS

STROBE! STROBE! STROBE!
KIT Mk. IV

11.4( Latest type Xenon white light tube. Solid state timing and triggering
circuit. 230/240 volt A.C. operation Speed adjustable 1-20 f p.s.
Designed for large rooms, halls, etc. Light output greater than many *

1K (so called 4 Joule) strobes. Price 219.00 post E1 (221.60 inc. VAT
& P). Specially designed case and reflector for Hy -Light 28.80 Post Jr

L £t 00 (610.55 inc. VAT & P)
--

TTy
4,*******44re*****4.

ULTRA VIOLET BLACK LIGHT
12 FLUORESCENT TUBES

4ft. 40 watt 28.70 (callers only). 281. 20 watt 26.20. Post 75p. *
(E7.51 inc. VAT & P). (For use in stan bi-pin finings). Mini 121n. 8

4 watt 22.30. Post 35p (E3.40 inc. VAT & P). Sin. 6 watt 22.25
ay Post 35p (E2 81 inc. VAT & P) 61a. 4 wen 22.25 Post 35p1E2.81
1r inc. VAT & P).
*'Complete ballast unrt. Either fr, 9" or 12" tube 230V A.0 op.

E3.50 plus P&P 45p (E4.27 inc. VAT & P) Also available for 12V iff
D C op. 23.50 plus P&P 45p (64.27 inc. VAT & P).

400w UV lamp and ballast complete 231.50. Post £3, (637.26 *
inc VAT & P 400w UV lamp only 211.25 Post Et 20 (613.45
inc. VAT &

PARVALUX 230/250V a.c.
MOTOR
Type 5018 240V AC reversible 30 rpm 50Ibs inch
Price 215.00 P&P £1 50 (617.82 in. VAT) N M S

CITENCO
FHP motor type C 7333/15 220/240v A.0 19
rpm reversible motor, torque 14 5 kg Gear ratio
144 1 Brand new incl capacitor our price
214.25 + £1 25 P&P (215.74 inc VAT & P)
N M S

REVERSIBLE MOTOR 230V A.C.
General Electric 230v A.C.. 1,600 r.p.m 0.25 amp. Complete with
anti -vibration mounting bracket and capacitor. 0/A size 110mm x
90mm Spindle 5/16 dia reversing. Ex -equipment tested 23.00. Post
50p (63.75 inc. VAT & P)

RODENE UNISET
TYPE 71 TIMER

0-60 91% 230V ac operation. Incorporating a lapsed time indicatiii one
repeat facilities A precision motorised timer ideal for process timing,
photography, welding, mixing, etc Price 26 P &P 60p (E7 13 inc VAT
&P) NMS

METERS (New) - 90mm
DIAMETER
A.C. Amp.. Type 6272 0-1A . 0-5A . 0.20A A.C. Volt.
0 150V 0-300V D.C. Amp., Type 65C5.0 -2A..
0-10A 0-20A 0-100A. D.C. Vote. 0-15V.. 0-30V All
types 23.50 ea + P&P 50p (24.32 incl. VAT), except
0-100A D.C..price 25.00+ 50p P&P (65.94 incl. VAT)

MICRO SWITCHES
Sub mm lever miswech type MML46. 10 for 22.50.
'Type 3 115M 9067 10 for 22.50 post paid (62.70 inc. VAT
& P)
BF lever operated 20a c/o mf. Unimax USA. 10 for 24.00
plus 50p P&P (min order 10)1E4.56 inc VAT & P).
D.P. C/O lever m /switch. mfg by Cherry Co.. USA. Precious metal, low
resistance contacts 10 for E2.50. P&P 30p Total inc VAT 23.02 (mm
10). N M S

SQUAD LIGHT
A new conception in light
control Four channels each
capable of handling 750 watts
of spotlights or dozens of small mains lamps Seven programs all speed
controlled plus flash modulation, effectively giving 14 different displays
Makes sound -to -light obsolete. Completely electrically and mechanically
noise free Price only 660.00 (665.61 inc vet +p)

S.A.E (Foolscap) for further details Post 75p

'VENNER TYPE' ERD TIME
SWITCH
200/2509 A C 30 amp 2 on/2 off every 24 hrs at
any manually pre-set time 36 -hour sprang reserve and
day omitting device Built to highest Electricity Board
specification Price 27.75 P&P 75p (69.18). R & T

SANGAMO WESTON TIME SWITCH
Type S251 200/250 V a.c 2 on 2 off every 24 hours 20 amps contacts with
override switch, diameter 4"x 3", price MOO P&P 50p167.02 inc. VAT & P)
Also available with Solar dial, R & T

NEW HEAVY DUTY
SOLENOID
Mfg by Magnetic Devices 240v A C
Operation approx. 101b pull at 14th in
Rating intermitanr Price 24.00 P&P 60p
(64.96 inc. VAT)

PTE EYTHER -

240v A.C.Solenoid. Approx. 1 lb pull 'Ain
travel, intermnant rating Price 21.00 P&P
20p (21.30 inc VAT & P) N M S

. . _
WESTOOL TYPE MM8 MODEL 2
240V AC. Approx. 1% lb pull of 1/2 inch. Rating 1. Price 21.50 P&P 20p
(61.54 inc. VAT & P1.

WIDE RANGE OF DISCO
LIGHTING EQUIPMENT
S A E (Foolscap) for details

XENON FLASH
GUN TUBES
Range of Xenon tubes available from
stock. S A E for full details

240 A.C.S61.ENOID OPERATED
FLUID VALVE
Rated 1 psi.will handle up to 7 p s Forged brass
body, stainless steel core and spring IS in b p inlet
outlet. Precision made. British mfg.
PRICE 23.50 Post 50p (64.32 inc. VAT & P) N M S

INSULATION TESTERS
(NEW)
test to I f spec tinge° metal construction
suitable for bench or field work, constant speed
clutch. Size L in., W 4 in. H 6 in . weight 6 lb
500 VOLTS 500 megohms

249.00 Post 80p (6133.78 inc. Visit & P)
1000 VOLTS 1000 megohms

255.00 Post 80p (650.25 Inc VAT & PI
SAE for leaflet

RE LAYS W de
from

Ttoncg: opf hAoCnizonod,DCwrirte.la.ysn ayvotil.A.bnle

manes

230/CSDVA.C. Relays: Arrow. 2 c /o 15 amp 21.50 (21.84Inc VAT
&P)
T EC open type 3 c /o 10 amp E1.10 (21.40 Inc VAT & P) Ornoron or
Keyswitch 1 c/o. 7 amp £1.00 (61.30 Inc VAT _& P)._
D.C. Relays: Open type 9/12V 3 c /o 7 amp 21.00 (61.30 Inc VAT &
.P) Sealed 12V 1 c/o 7 amp octal base, 21.00 161.30 mc. VAT &
Sealed 12V 2 c/o 7 amp octal base. 21.25 (61.511 Inc VAT & P) Sealed
12V 3 c/o 7 amp 11 -pin, 21.35 (21.67 inc. VAT & P) 24V Sealed 3
c/o 7 amp 11 -pin 21.35 (21.67 inc. VAT P) (amps  contact rating)
P&P on any Relay 20p
Other types available - phone for details. N M S

Diamond H heavy duty A.0 relay230/240VAc.. two c contacts 25
amps resat 250V ac.£2.50 P&P 50p (23.24 inc. VAT + P&P) Special
base

VAT AT CURRENT RATE

MUST BE ADDED

TO ALL ORDERS

FOR THE TOTAL VALUE OF GOODS INCLUDING

POSTAGE UNLESS OTHERWISE STATED

A.C. MAINS TIMER UNIT
Based on an electric clock. with 25 amp. single -
pole switch, which can be preset for any period up
to 12 hrs ahead to switch on for any length of
time, from 10 mins to 6 hrs then switch off. An
additional 60 min audible timer is also incorpo.
rated Ideal for Tape Recorders Lights Electric
Blankets etc. Attractive satin copper finish. Size
135 nun x 130 mm a 60 mm Price 22.25. Post
40p (Total inc. VAT & Post 22.87). N M S

POWER
RHEOSTATS
New ceramic construction. vitreous enarnel
embedded winding, heavy duty brush assembly,
continuouAy_rated

25 WATT 10, 25, 100. 150, 250, 500, lb. 1 5k ohm £2.40 Post
20p (62.81 tn. VAT & P) 50 WATT 100 250 ohm £2.90 Post 25p
1E3.40 in< VAT & P) 100 WATT I / 5 / 10 / 25 / 50 / 100 / 250
/ 500 / 1 k / 1 5k / 2 5k / 5k ohm E5.60 Post 35p (E6.75 Inc VAT
& P)
Black Silver Skirted Knob calibrated in Nos 1-9. 11/2 in dia brass
bush Ideal for above Rhosats, 24p ea.

YET ANOTHER OUTSTANDING OFFER
New IM FD 600V Oubther wire ended capacitors, 10 for VIM P&P 50o
(MES Inc VAT + P&P) (Mm 10)
NMS

N M S - New Manufacturers Surplus
R & T - Reconditioned and Tested

.

ACCOUNT CUSTOMERS
MIN. ORDER E10.00

ALL MAIL ORDERS. ALSO CALLERS AT

57 BRIDGMAN ROAD, CHISWICK,
LONDON, W4 5BB. Phone: 01-995 1560

Closed SaturdaFs

SERVICE TRADING CO.
SHOWROOMS NOW OPEN

AMPLE PARKING

PERSONAL CALLERS ONLY

9 LITTLE NEWPORT STREET,
LONDON, WC2H 7JJ

Tel 01-437 05 76



FEATURE

A HISTORY OF

CAR IGNITION
Ian Sinclair takes us back through the clouds of time (and exhaust!) to the
beginnings of ignition, and sparks some interest on the way.

EVER SINCE the first motor car made its first coughing
movements, designers have had the problem of ignition.
Perhap's that's what encouraged the development of
steam cars for so long, it's worth remembering that the
Stanley Steamer held several speed records in its day,
and was still being manufactured in the twenties.

The petrol engine still works in the same way as it did
then. As the piston descends, a valve opens and lets the
mixture of petrol vapour and air enter the cylinder. At
about the end of this induction stroke, the valve closes
and then the piston starts to rise, compressing the
mixture (compression stroke). Near the top end of its
travel, the mixture has to be fired- and that's the job of
the ignition department. Firing the mixture is what
provides the power, driving the piston down, and
keeping things going. At the next upward movement of
the piston another valve opens, letting the exhaust gases
escape. This four-stroke scheme has survived pretty well
unaltered in principle, though with many improvements
in details. The ignition of the mixture is one of the rather
important details which has changed quite a lot since the
first four stroke petrol engines were tried out.

What A Gas!

The first petrol engines used for ignition a scheme
which had been quite acceptable for large gas engines.
A small hole is drilled at the top of the cylinder (into the
cylinder -head) and a lamp flame is allowed to burn close
to the hole. This is easily done in a gas -engine by having
a pilot -jet burning near the hole.

On the compression stroke, mixture is driven out of
the hole, meets the flame, ignites, and the burning
mixture blows back through the hole to ignite the rest of
the mixture. Primitive, certainly, but quite effective for a
large gas engine as long as you're not looking for high
performance. The main problem here is that much of the
mixture is lost, and it's very difficult to be sure that
ignition won't be too soon.

Hot Tubes

For petrol engines, this was soon replaced by hot -
tube ignition. As the name suggests, the end of the
cylinder -head was formed into the shape of a sealed tube
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VALVES

HOT
TUBE

Fig. 1. Diagram of the
workings of hot tube
ignition.

the end of which was kept hot by a small blowlamp. The
timing of the ignition still isn't under much control, but
at least no mixture is lost, and the hot tube ignition was
used on a lot of famous cars of the veteran period (before
1 904).

Modern times start with electric ignition systems, and
there are still plenty of cars running around with elec-
trical ignition systems which would have been familiar to
a mechanic seventy years ago. Oddly enough, it's not all
that well understood so let's take a close look at it.

Highs And Lows

There are two parts to the ignition system, the LT and
the HT (sparks). The LT circuit consists of the contact
breaker and the primary winding of the ignition coil and
the HT of the secondary winding of the coil, the dis-
tributor (which ensures that the spark goes to the correct
plug) and the plugs themselves.

The contact breaker is a switch operated by a cam
which runs at half of engine speed and has as many
bumps (lobes) on it as there are cylinders in the engine.
The spark occurs just as the switch contacts (the points)
open, so that we can alter the timing of the spark by
rotating the switch assembly slightly.

When the contact points are closed, current flows in
the circuit through the primary of the coil and the points.
The primary winding of the coil has a large inductance,
and obeys exactly the same laws as any other large
inductance-if we want the current through the coil to

45
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IGNITION
SWITCH

RELAY
CONTACTS

BALLAST
RESISTOR

THE BALLAST RESISTOR IS
SHORTED OUT WHILE THE
STARTER MOTOR IS RUNNING
SO THAT A HIGH-ENERGY
SPARK IS OBTAINED FOR
STARTING

CONTACT
BREAKER

TO
DISTRIBUTOR

Fig 2. Simple electrical ignition

charge rapidly we need a high voltage; if we cause the
current to charge rapidly, the coil will generate a very
high voltage.

Make A Point Of It

When the points close, the current through the coil
increases following the graph of Fig. 3. This time is
called the dwell time, and the points must remain closed
for long enough to give the current time to reach its final
value. When the points open, the current is rapidly
broken, causing the coil to generate a high voltage pulse
from the collapsing magnet field.

This high voltage pulse is then stepped up by the
transformer action of the secondary winding, giving
about 20-25 kV to send a good spark cracking across the
gap of the spark plug - we hope.

With such a simple system the life of the points can be
rather short, and the spark at the plug low in voltage
because of sparking at the points. The reason is that the
voltage pulse which occurs whenever the points
separate is enough to cause a spark at the points. This
keeps some current flowing in the coil, so that the
change is not so rapid as it should be. We can avoid
these problems to some extent by connecting a capacitor
(they still call it a condenser in garages) across the

Fig 3. Graph of current through coil.

CURRENT
IN COIL

DWELL
TIME

NEXT OPENING
OF POINTS

POINTS
CLOSE
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TIME

points. When the points open, the voltage pulse pro-
duced by the coil (Fig 4) starts charging the capacitor,
giving the points time to open and so avoid the worst of
the sparking. Because this also results in a more rapid
charge of current, the spark at the plugs is very much
better when a capacitor is used.

Bad Points

The whole system works very well indeed, and is
remarkably reliable but suffers from two disadvantages.
One is that a fast revving engine with a large number of
cylinders may not permit enough dwell time to allow
current to build up fully before the next opening of the
points. The other problem is that there is still some
sparking at the points, so that the contacts wear un-
evenly and have to be reset at intervals, and ultimately
replaced.

Electronic ignition systems use the same coil and HT
equipment, but a different method of obtaining a quick
charge of current through the coil. Most modern systems

POINTS
OPEN

Fig 4. Voltage pulse
produced when the
points open.

TIME

FREQUENCY DETERMINED
BY COIL INDUCTANCE

use capacitor discharge in which an inverter circuit is
used to generate about 400 V DC to charge a capacitor.

When the points open the capacitor is discharged
through the primary winding of the coil, and this voltage
pulse is stepped up by the transformer action of the coil
to provide the high voltage from firing the plugs.
Because the capacitor can be recharged quickly, the
dwell time that is needed is reduced, and because the
contact points only have to cause a thyristor to fire, they
need carry only a fairly small current and because they
do not carry current to the coil, there is no voltage pulse
across them.

The points still need periodic adjustment though,
because the rubbing of the cam against the fibre peg
which operates the points causes wear, altering the
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FEATURE: Ignition

POINT°SA7

C1

5kHz 400V
DC

SHORTS Cl
TO EARTH -1 F-COILPRIMARY

400V PULSE
WHEN THYRISTOR

OSCILLATOR THYRISTORTRANSFORMER IS FIRED
RECTIFIER SWITCH

Fig 5. Typical modern system.

timing. To avoid such mechanical problems the cam can
be replaced with a slotted cover rotating around an
infra -red source (an LED), and so interrupting a beam
which strikes a photocell. This then triggers the thyristor.
Using this system, no adjustments are needed to com-
pensate for mechanical wear until the gears on the shaft
which drives the ignitions system wear down-by which
time the rest of the engine will have worn out anyway.

This is the system which enables car manufacturers to
offer five year guarantees, and to promise 100,000
miles between adjustments of the ignition system.

Point Of No Return

Unfortunately, all this ingenuity does not ensure
reliability, and electronic ignition systems have obtained
a very bad name for causing accidents. The most
common heart -stopper is that the ignition simply
ceases-and if you're overtaking at the time it can be
fatal. The other is completely erratic timing, with the
engine knocking horribly and the sparks happening at
any old time in the cycle -1 limped home several miles
like this once.

These problems can be solved, and car manufac-
turers who have gone over to electronic ignition have
solved them. Nothing on earth, however, would persu-

Complete Ignition system. Note the position of critical components.

000,

a

L1

OSCILLATOR

ade me to use an electronic ignition system unless each
component was marked with a manufacturer's name
and the ratings. A lot of DIY systems seem to use Brand
X components-and that's asking for trouble.

The components which are critical are the inverter
circuit, the transformer for the inverter, the charge -
discharge capacitor, and the thyristor itself Fig 6. The
inverter circuit must keep oscillating (though the
frequency may change) even as the thyristor fires,
shortcircuiting the output of the transformer. This is, in
turn, possible only if the transformer is correctly de-
signed for the job.

The charge -discharge capacitor has to provide large
pulses of current, and must be rated to take much more
than the normal 400 V to allow for surges. The thyristor
must also be able to withstand the full voltage of the
inverter, plus any surges, and to pass the pulses of
current to the coil. A 1000 V 10 A thyristor may seem
excessive, but is very much more reliable than the usual
600 V 1A component.

Good Points

Many exaggerated claims are made for electronic
ignition system, but the hard facts are that the main
advantage is a longer time between ignition setting,
particularly if the infra -red beam system is used. Cold
starting can be better but only if the inverter uses a
voltage regulator, which is rather rare.

Against this, reliability may be less, unless the whole
circuit is built from top -grade military -specification
components, rated to work at temperatures from well
below freezing (you want it to start in the winter) to near
boiling point (after it has stood out in the blazing sun for
several hours).

However, there's little doubt that the well designed
electrcnic ignition systems now being designed into cars
by the manufacturers are quite definitely up to the job,
with very great reliability and freedom from adjustment.

L3 IS ON THE SAME CORE AS Ll & L2
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4581
4582
4583
4584
4585

149p
157p
102p
141p
909

141p
125p
614p
380p
150p
110p
141p
174p
399p
440p
153p

77p
386p
117p
3880
218p

65p
.5300
159p
281p
303p

250
600p
319p
164p
84p
63p

100p

uced the "One Stop Technology Shop" to our service, we have been pleased to see just how many users of
ts appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional
nits engineers cannot afford to waste time on anything less than perfect pedigree products.

PRICES
SLASHEDmucromarket

8216 1.95
8224 3.50
8228 4.78
8251 6.25
8255 5.40
MEMORIES
2102 C1 70
2112 (340
2513 C7 54
4027 E5 78

6800 series
6800P 6.50
6820P C6
6850P 2.75
6810P Crt
6852 3.66
8080 series

8080 6.30
8212 2.30

2114 C10
2708 C10.55

Development
MEK6800 (220
TK80 C306
AMI, S.gneues
TI, !Metall.
Harris etc OA

Voltage Regs
NEWI.OW PRICES
7800 series UC TO220 package 1A all 95p
7900 series UC TO220 package 1A all El
78MUC series T0220 package ',SA all 90p
78LCP series T092 100mA all 35p

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

78MGT2C 'hamp adjustable volts 175p
79MGT2C %amp adjustable volts 175p
723C precision controller 65p

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

BIMOS
CA3130E 84P LM339N 66P
CA31301 90p LM348N 186p
CA3140E 35p LM3900N 60p
CA31407 72p 709HC toy 64p
CA3160E 900 709PC dd 36p
CA3160T 99p 710HC io5 65p

Op amps 710PC dd 59p
723CN
741CH io5
741CN Bdil
747CN
748CN
NE531T

650
66p
27p
70p
36p

12C0

LM301AH
LM301AN
LM308H
LM308N
LM31814

67p
300

121p
970

279p
LM318N 224p NE531N 105u

OPTO 7 leg displays
0.43" High Efficiency HP:
5082- 7650 red CA
5082- 7653 red CC
5082- 7660 yellow CA 233
5082- 7663 yellowy CC
5082. 7670 green CA
5082 7673 green CC

0.3" Standard HP
5082. 7730 red CA }147p5082 7740 red CC
0.5" Fairchild
FNC)500 red CC 150p
EN0507 red CA 150p

TERM CWO pea., VAT to be dried at 8% (inland), P0 250 Par ord. When ordering front the
OSTS nd Amb t a single combined remittance and pp charge is suffi lent. Account details OA.

2 Gresham Road, Brentwood, Essex.

TTL :Standard AND LP Schottky
7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7415
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7449
7450
7451
7453
7454

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

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

115
112

94
94
82
56

17
17
17
17

20
20
20
20
24
26

24
24
24
24
24
52

130
24

24
24
24

27
29
32
24
24
32
24
24
24

99

99
99

24

24

7455 35
7460 17
7463
7470 28
7472 28
7473 32
7474 27
7475 38
7476 37
7478
7480 48
7481 86
7482 69
7483A
7484 97
7485 104
7486
7489 205
7490 33
7491 76
7492 38
7493 32
7494 78
7495A 65
7496 58
7497 185
74100 119
74104 63
74105 62
74107 32
74109 63
74110 54
74111 68
74112 88
74113
74114
74116 198
74118 83
74119 119
741 20 115
74121 25
74122 46
74123 48
74124
74125 38

24 74126 57 44
74128 74
74132 73
74133
74136
74138

38 74139
40 74141 56

74142
74143
74144
74145
74147
74148
74150

99 70151
40 74153

74154
90 74155

110 74156
78 74157
99 74158

74159 210
99 74160 82 130

120 74161 92 78
74162 92 130
74163 92 78
74164 104
74165 105

38 74166
38 74167 20

74168
74169 200
74170 230 200

38 74172 625
38 74173 170

74174 87 120
74175 87 110
74176 75
74177 78
74180 85
74181 165 350
74182 160
74183 210

44 74184 135

265
312
312
65

175
109
99
64
64
96
54
eo
67

78
29
40
60
60

84
54

110
110
55
60

74185 134
74188 275
74190 115
74191
74192 105
74193 105
74194 105
74195 95
74196 99
74197 85
74198 150
74199 160
74248
74249
74251
74253
74257
74258
74259
74260
74261
74266
74273
74275
74279
74283
74290
74293
74295
74298
74324
74325
74326
74327
74352
74353
74362
74365
74366
74367
74368
74373
74374
74375

SEE THE
AMBIT AD TOO!

'LSN' NL1S74

93
92 74379 130

111880307 777:4443333999185 11343907

187 74396 118303

110 74399 150
110 74445 92

74447 90
74490 140

90 74668 110
93 74670 249

90 MN E1S5C5E5L L E30NpY

NE556N558

1870P8P

ICM7217 950p
1CM7208 1495p
ICL7106CP 
LCD DVM IC

955p
LCD DVM KIT

2480p12090 3'4 digit LCD
display 1150p
ICL7107 LED
DVM kit 2065p

6077
for 120/60MHz
by 100 or 10

tinter £19.82

SCALAR ICs

10MHt DFM/

Hot LED C.Cathl

11C900C 1400p
618 -new-divide

ivide by 100

5H900C 780p
420p

105
108
153
420
153
353
40
124
312
52

95
120
100
157
242
247
237
100
100
715

49
49
43
49

The ICL7216B PI is still the cheapest way to make a ful 8 digit/ 10MH: frequent counter/timer,
and with 10 external components + display it is also one of the simplest. For 09 82, it takes a
lot of beating. The mains filters have been extended now to in rude a 6amp IEC version at £5.10.
and with the amount of electronic noise on the average supply (next door's fridge, or instance) it
is a really worthwhile addition to any sensitive equipment. LPSN TTL now includes many more
of latest types, all - of course - are absolutely prime first quality types. And don t forget our range
of OPTO displays includes Hewlett Package high efficiency 0.43" types in all colours  renowned
es the finest quality in the market. For other types of component - discrete LEDs, radio and audio
devices, tuner modules, kits etc., see our other advertisement for more details or send for the
AMBIT catalogue system. Part one 14501 includes details of our background 'standard' items, end
the new part two includes all the latest introductions and developmental, plus a rundown on OSTS.

NE
BUILD -IT -YOURSELF
WI TEST GEAR KIT

. BASIC SERVICING
INSTRUMENTS WITH

EASY STAGE BY STAGE BUILDING
INSTRUCTIONS - IDEAL FOR THE AMATEUR

MULTI RANGE TEST METER
A general purpose meter covering all usual
ranges of A.C. and D.C. volts current and
resistance measurements

AUDIO SIGNAL GENERATOR
New design covering 10Hz to 10K Hz
and variable output. Distortion less than
0.01°/Q Ideal for HIFI Testing,

OSCILLOSCOPE
A basic 3" general purpose cathode ray
oscilloscope for simple testing and
servicing work. Sensitivity 0.3 volts/cm

- - -- SEND NOW FOR FREE DETAILS
To LERNAKITS, P.O. Box 156, Jersey.

Name

Address

am 1M END OW

ETI 2 79
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CHESS CHALLENGER "10"
"It's You Against the Computer" £199

Are YOU good enough to chal-
Inc VAT

lenge the CHALLENGER in any & P&P

of the following 10 levels .

and WIN??
AVERAGE
RESPONSE

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

60 Minutes
7. Postal Chess (For Games

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

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

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

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

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

Queen Gambit declined
8 Analyzes as many as 3E32 4,000 board positions
9 Audio Feedback Single tone each time you press a key Double tone when

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

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

the computer responds.
1 2 Add or subtract pieces during game Put back the piece you lost by override or

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

or select a knight or another piece instead
1 4 En Passent
15 Castling.
Numerous other features. including a solid walnut case. 1 3 x 8 x 1 Ye inches high.
with a deluxe simulated leather and brushed gold foil playing surface large 1/2 -inch
LED display and hand carved solid wood. magnetized French Chess Pieces.
CHESS CHALLENGER -10- available from KRAMER Si Co., Dept. ET12
9 OCTOBER PLACE, HOLDERS HILL ROAD, LONDON NW4 1EJ
TEL 01-203 2473 TELEX 868941 ATTN. KRAMER K7

EXPORT ORDERS WELCOME. Access and Barclay by arrangement. C W.0
Comp Backgammon (1 4 9
Slightly used Master Chess Challengers available, 2 level £59 95. 4 level £89.SAE for
details
Computer Draughts (checkers available SAE for brochure)
Mad Order 011lv --- Callers by appointment.

9 Excellent 6 Minutes
10 Tournament Practice

3 Minutes
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ii.
irdoesn't

Iamb international

At lost, DIY Hi Fi which looks us if it isn't.
That's not to say it look like HiFi - just that it doesn't look like the usual sort of
thing you have come to associate with DIY HiFi. the Mk3 outstrips and outperforms all
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn't

one near it. But more than that, it looks superb . A small plc here would be an insult,

so send an SAE for details on the kit that looks as if isn't. It's something else
Production of the new catalogue has been
just been appointed as distributors for two
components products yet : The Micrometals
formers, and the OKI range of VLSI for
We apologize for any inconvenience, but
and include some products you will find
IC with less than ten external components
from LW to 39.999MHz, FM frequency
offsets programmable by diodes), a 24 hour
independent on and off timers, time signals
a sleep timer. This costs E14 with its timebase
before an expensive and time wasting excercise.
ICM7216 has revolutionized the instrument
And those of you familiar with Amidon
new RF designs, will be pleased to know
the Micrometals types for applications from
OKI frequency counter ICs: details in cat2

held up for a few weeks - since we have
of the most exciting ranges of radio

range of iron dust torroids cores and
digital frequency displays for receivers.
these two ranges are really worth the wait,
hard to believe, like the MSM5523 IC, an

that gives AM frequency readout to 1kHz
readout in 100kHz steps - (all usual IF

format clock with 12 hour display,
on the hours, stopwatch facility and

crystal, and makes all that has gone
Rather like the way the Intersil

counter market. (See the OSTS ad.)
and IG dust torroids, favoured,in many
Ambit will be stocking a broad range of

EMI filters to RE PA stages.
A brief summary of some of our range of ICs:

-
7 * Exceptionally high performance exceptionally straightforward assembly

* Baseboard and plug-in construction. Future circuit developments will readily
plug in, to keep the Mklll at the forefront of technical achievement

* Various options and module lineups possible to enable an installment approach

- to the system
-

and now previewing the matching 60W/channel VMOS amplifier:

- * Matching both the style and design concepts of the MkIll HiFi FM tuner -
* Hitachi VMOS power fees - characterized especially for HiFi applications
* Power output readily multiplied by the addition of further MOSFE7s
* VU meters on the preanip - not simply dancing according to rot level

- * Backed with the usual Ambit expertise and technical capacity in audio -

The PW Dorchester -LW MW SW ,& FM stereo tuner
MSM5523 for CA LEDs with RHDP such

as FND507 £14 inc ".1
MSM5525 for 3% digit LCD AM/FM with

direct segment drive. no clock
or timers £11 inc .t.'

Other types for fluorescent displays etc OA

Other new semiconductor additions:
KB4437 pilot cancel nips decoder 4.35
KB4438 muting stereo preamp ".22
HA1370 supersedes TDA2020 2.99
TDA1090 HiFi AM/FM 3.35 :

TDA1220 low cost AM/FM 1.45

TDA1062/1.95; TDA1083/1.95; HA1197/E1.40
CA3123E/E1.40; TBA651/E1.81; CA3089/1.94
HA1137/E2.20; MC1310/E2.20; HA1196/E3.95
KB4424/E2.75; KB4423/E2.53;SD6000/E3.75
KB4412/E2.55; K84413/E2.75; KE44417/E2.55
MC1495L/E6.86'; MC1496P/E1.25
LM381 N/E1 .81; LM1303/E0.99; ULN22838/
£1.00; LM380N/E1; TBA810AS/E1.09
TCA940E/E1.80; TDA2002/E1.95:
ICL8038CC/E4.50'; NE566/E2.50"; NE567/
E2.50'; NE5608/0.50; NE5618/E3.50;
NE562B/E3.50'; NE565A/E2.50'
SEE THE OSTS ADVERT FOR CMOS/TTL

/

I/1141

II. ene el* 41* MID #

In much the same way as we have swept.away the 'old technology' in frequency/timer
counters  with the OKI and Intend single IC counters, we now offer a single IC "All Band"

radio tuner. Don't confuse this one chip radio with things like the ZN414 - for this is a

genuine superhet receiver with a mechanical AM IF filter, and ceramic IF filters for FM.
The AM section employs a balanced input mixer section, covering all broadcast bands . plus

BEO and MOSFET product decetor for SSB/CW . though at this price, the tuner is not
intended as a "communications receiver" - although we know of many lesser designs that

make that claim. The AM sensitivity is nevertheless better than 5uV, and FM sensitivity
is 1.2uV for 30dB S/N. As a multiband broadcast superhet receiver, it is a unique constructor
project that fulfills the requests we very frequently get for a general coverage circuit that

isn't over complicated. The set has CA3089E FM performance, with mute etc., and a PLL
stereo decoder with full pilot tone filtering.
The tuner board  with "on board" PCB mounted switching, all components etc : £33.00

The case/cabinet with PSU, meter and mechanics etc £25.00
An SAE for full details please. See the feature article in Practical Wireless (Dec/Jan)

PRICES DOWN ON VMOS: as expected. this REGULATORS, OPTO DISPLAYS, and other
new technology in power transistorsis getting
cheaper. 120v comp pairs /100W for E10.00
Price reduction on CA3189E E2.20

types of linear device
Some transistors for RF specifically:....now

New uncaps: to add to the biggest range._
.KV1211 2:9c bias to tune MW, like the

KV1210, but a double diode E1 75
New pilot tone filters from TOKO
208BLR series, individual per channel with a
26/38kHz version for pilot cancel decoder

BF256LB/0.34; 40822/0.43'; 40823/051 '
40673/0.55' ; BF900/961/0.80'; BF960/1.60
BF224/0.22; BF274/0.18; BF195/0.18;
BF240/0.22; 8E241/0.22; BF362/0.70;
BF479/0 86: BF679S/0.70; BFY90/0.90
PIN and other Variup diodes:

applications. Flat to 15kHz E0 90

New crystal filter for amateur NBFM
TOY() 10M4B1 with over 90dB adjacent ch.
rejection for 2m NBFM. 10.7MHz (14

New IF filters for 455kHz

BA102/0.30; BA121/0.30; 177210/0.30
B81048/0.40, MVAM2/E1.48, MVAM115/
£1.05; MVAM125/1.05; KV1210/E2.75
BA479/0.35; TDA1061/095; BA182/0.21
METER MADE low cost panel meters :

ceramic
CFM455H 6kHz/6d13, 15kHz max /60dB -
ideal for MC3357 etc. EIO

3 x 930 series with blanks and dry transfer
sheet of scales and ledgends for £12.5

TERMS etc: CWO please, VAT on Ambit Items is generally 12'4%. except where marked 1/.
Catalogue part 1:45p, part 2 50p all inclusive. Postage 25p per order, carriage on tuner kits 2 Gresham Road, Brentwood Essex.
£3. Phone Brentwood 102771 216029/227050 9am-7pm. Callers welcome inc. Saturdays .

OSCILLOSCOPE
FEATURES
-Response: DC to 5MHz.
- Seasitivity: 100MV to
50V/division.
- Fully calibrated time -base
circuit and automatic blank -

WITH FULL
INSTRUCTION MANUAL

i )3 2
ing.

=

- 100% sol id state 400I
- utilising 13 trans-
sistors, 1 FET and 1 specially designed
time -base module.
- Stabilised power supplies and active
sync circuits.
- Rugged construction together with
portability.
- Inexpensive - excellent value and
performance.
FULL INSTRUCTION & OPERATING MANUAL

fee Control Variable genre. twos Inchoe mot ram

colibi Mon poulim
Ellanlung -Islerel on all tangos

SYNCHRONISATION
Selection Infernal. thaw
Synchronisation level hoe patina la

negative

POWER SUPPLY
Input Voltage - 115 200V CC IV. at SO Wet
Power Dissipahon 18W

CRT DATA
2" round dispiae single beim

- Mamma Nigh rause- iStai
- flied 019110 tidier Oho Idler graticolo

PHYSICAL DATA
Dimensions - 1560 pi x20 Sc. prl x 2&e dl
Weigh) - 1114 Isperes I

Stand 2 mildew nal oul school
Case SI .1. sm. mooned
Colour - igal Mao
front Navel - MoNsul abloom.. mem probe'

SPECIFICATIONS
EleCTRICAL DATA
VERTICAL AXIS IT1

OellecIme Seesititely - 100V annum
Banda/WM [between Sal Realist - DC - 5MHz
Input Attenuator-Icabbrated)-0 ueae 1.0,2. 0.5
1 2 5 10 20 505 lit
Input Impedance -1/1m URI to shml
Input Voltage -Max - sues PP

HORIZONTAL AXIS 1T1

Detlecbon Sensitivity 0.40010/Ihislit
Bandwidth [between 3411 points) - I 111-35010U
Gain Control Conn ohm ton Om N EXT whim
Input Impedance Ilho
Input Voltage -Mao - 50011 P -P

TIME BASE
Sweep Range icalibratedl-100nomPir lo IA tec/thr
a 5 slaps

Also at 248 Tottenham Court
Road, London, W.1.

301 Edgware Road, London, W.2

FROM STOCK
£83.25

Add VAT £6.66
Carriage f.1 50

EXPORT ADD E5.00

IktfoRmk
All mail to: Henry's Radio
404 Edgware Rd. London W2
PHONE (01)723 1008 ENGLAND
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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
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LIGHT ACTIVATED
TACHOMETER
By using optical sensing this unit allows measurement of rotational speed without the
need for actual contact!

THE USE OF a non -contact method of
measuring RPM is not only convenient
but sometimes the only method possible.
Some motors used for model aircraft
have a capacity of only 0.15cc yet run
at speeds in the 25000 RPM region. The
power required to turn a mechanical
tacho would be many times the power
of such a motor. Also on some machines
there is no convenient place a normal
tacho can be fitted.

Design Features

As the main application for this unit
was to be outdoors it was decided that
an LCD display would be preferable to
an LED and more easy to read than an
analogue meter. Unfortunately LCDs
are not yet readily available, and nor
are the ICs needed to drive them.

However the Intersil Evaluation kit
which we have used in the past is fairly
easy to get hold of, and so we based the
design around this unit. This meant
converting the pulses from the sensor
into a voltage. This however has another
benefit in that a greater resolution can
be obtained more quickly. To have a
resolution of 10 RPM with a two bladed
propeller a sample time of three seconds
would be necessary.

The use of the BPW34 photodiode
in the photovoltaic mode, ie actually
generating a voltage, simplifies the
biasing otherwise needed.

Construction
All the electronic components are
mounted on a single card with the
exception of the photodiode. To save
on real estate the main voltmeter IC is
mounted under the display.

Initially, assemble all the
components apart from the ICs and the

SPECIFICATION
RPM range

Low
High

Resolution

Display

Detection method

Power

Battery life (216)

0 - 20000
10 000 - 30 000

10 RPM

12mm LCD

reflected light

9V @ 4mA

about 150 hours

4-,

T9v
_RA TTT

4016
ClI'

12

Cl

C3
10 1n5

1 C2
4o7

R2
1506

3

R1
180k

F13

100k

+9V

7

IC2
301A

4

OV

IC1c
4016 R8 C;;;)

2 180k i
-AW-1 C9

R7 R9
1000

180k 12k
13

IC1,1 +
4016 ,-

12

9V

IC3c 14
324

11

OV

R15
33k

15

C11
3,'

C4
1000

DI IV
B PV. 34

01
2N5485

124 CO
1M .4:

C6

11--AANs-4,
R6
4M7

D2
1N9146

5

IC3a
324

D3
tN914

7

R10
10k

R11
100k -2

R12
330k

IC31,
324

C7

T1

C10
820p
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When using this unit to measure RPM, be
the application a model aircraft motor or
some other rotating object, the propeller
or the white line ( see operation section )
gives rise to a changing light level. DI
which is a photo diode used in the
photovoltaic mode, sees this light level and
gives out a voltage proportional to the
light. As this is only a small signal it has to
be amplified before it can be used. This is
done by IC3a. The transistor Q1 is
included to provide some gain control
allowing the unit to be used in differing
light conditions without the need for any
adjustment. The output of the amplifier is
rectified by D3 to provide a negative

HOW IT WORKS

MIESI

voltage on the gate of Ql. When the
output of the amplifier is small the gate to
source voltage will be near zero and the
FET will appear as a low value resistor
giving high gain to the amplifier. If the
light change is such that the output of the
amplifier is large, the rectified voltage on
the gate of Q1 will cause the resistance of
the FET to increase decreasing the
amplifier gain. In this way the output of
the amplifier is held relatively constant
irrespective of the light level. Diode D2
is necessary to prevent the amplifier from
saturating on the positive swing.

The output is then squared up by IC3b

PB 1

7

RV1
00k

R20
150k

R23
10k

C12
170

RV3
1k

9

IC3d 024

10
324 2k

R22
1M

R2
1k

V REF

NOTE
VOLTAGES GIVEN ARE OF THE
PROTOTYPE BUT SHOULD BE TYPICAL.
THEY ARE REFERRED TO V REF
USING A 9V SUPPLY WITH THE SENSOR
UNDER FLUORESCENT LIGHT. THE
DISPLAY READS 3.00

C13

C14 ± R25
100nT 220k

C15
220nT

C16 -I_
10047

36

35

32

31

30

29

28

27

4

33

154

ICL 7105

26

21

37

20
21

40

R27
100k

39 -A.A.A."-

C r7
1007

LCD
DISPLAY

R29
4M 7

Fig 1. Full circuit
diagram of the
tachometer unit.

where the positive feedback provided by
R12 ensures that the output switches
quickly. The output from this IC then
triggers the monostable formed by Q2.
What we have now is a pulse about 50µs
long every time the propeller blade passes
the light sensor.

Before continuing, you may have
noticed that besides the +9V and OV we
also have a line marked Vref. This is
derived from IC4 which is a voltmeter
chip and is a stable voltage of about
2.8 volts below the +9V line.

The output of the monostable (Q2)
turns on ICla for 50µs, discharging C2
which is then allowed to recharge to V ref.
This voltage is compared (by IC2) to the
voltage set by R2 and R3. The output of
IC2 is a negative pulse of about 900µs.
As it is on a stable voltage supply,
variations in battery voltage will have very
little effect on the output pulse width.
Capacitor C3 is used to force the positive
input of IC2 above the negative one for
the 50us pulse ensuring that this time is
not included in the output pulse. IC1b is
used to invert this pulse and its output,
and the output of IC2, control IC2c/IC2d.
The output of IC2c/IC2d is a positive
pulse switching between Vref. and the
+9V line.

This is then filtered by two 2 pole
active low pass filters, IC3c and IC3d. As
these have a cutoff frequency of around
10 Hz the output for most applications
will be the DC voltage component only.
This is measured by IC4 which is a

complete voltmeter.
As offset voltages and currents can

cause the output of the filters not to be
exactly zero with no input, the positive
input of IC3d is biased up about 30mV
and then by injecting a current into the
negative input (by R19 and RV1)
correction can be made. For measuring
RPMs above 20000 and below 30000 a
current is injected into the negative input
via R18 and this subtracts 10000 RPM
from the reading.
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BUYLINES

The only awkward component
here will be the BPW 34 photo
diode. However a quick hunt
through some catalogues showed
us that Electrovalue sell the item
at £1.73. .evaluation kits should
be available from people like
Technomatic and Marshalls.

"4111111641ii4411.44,

C3
-0-

RESISTORS (all 1/4 w 5%)

R1,7,8
R2, 20
R3,11,13,27,28
R4, 19, 22
R5
R6, 26,29
R9
R10,14,23
R12
R15
R16
R17
R18
R21
R24
R25
POTENTIOMETERS
RV1, 2
RV2

PARTS LIST

180k
150k
100k
1M
47k
4M7
12k
10k
330k
33k
15k
4k7
120k
1k
2k2
220k

50k trimmer
1k trimmer -

10 turn type

CAPACITORS
C1, 5, 7, 8, 12
C2
C3
C4, 14, 16 9
C6, 17
C10
C11
C13,18

lu 35V tantalum
4n7 Polystryene
1 n5 Polyester
100n Pollyester
100p Ceramic
820p Ceramic
3u3 16V Tantalum
10n Polyester

C1 5 220n Polyester
SEMICONDUCTORS
IC1 4016
IC2 301A
IC3 324
IC4 ICL 7106
Q1 2N5485
Q2, 3 BC548
D1 BPW34
D2,3 1N914

MISCELLANEOUS
PCB, toggle switch, pushbutton, LCD
display (evaluation kit?) case, battery clip.

Left: the BP34 photo -diode mounted on its lead. Shielding it
from ambient conditions, in a tube for example, helps operation.
Below: Fig 2 the overlay and wiring diagram. Note the Di
polarity is not important.

J
C2

trot
+ -1.-J-

C 7 0 -R12-- 1

C5

0+....F11

.1.....R10..,
01

C4

Fiseptlil
CNltd, I 20

R21..
.R 19

C 1

14
R7

R9mm
+ Jr\
61-1 <2>14C.8

1115

.R17
r_\R16..

-712

.1" 40\ -
J \ L

\ L
1C4

1 L\
J L

L

R28.

C17

RV3

825.

C15
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PROJECT: Light Tacho

display, taking care not to bridge
between the tracks with solder. Also
note that some of the capacitors have to
be laid on their side to give a low height.

The ICs can now be added being
careful to polarize them correctly. Due
to the display being mounted over the
main IC it is not posible to use a socket.
A socket can be used for the display if
desired however it will have to be
modified by cutting it into two strips.

As there are no polarity marks on the
display it is necessary to hold it at the
light and look for the outline of the
digits. A link for the decimal point
should be added as shown in the
diagram.

We mounted our unit in a metal box
we made with the photodiode mounted
about 25mm from the end of a 75mm
long tube in front of the box. This
narrows the field of view of the diode
as well as giving a little more clearance

between high speed propellors and the
fingers!

Calibration
Switch on the unit and cover the
photodiode to prevent any light
reaching it. Now adjust RV1 until the
display reads zero.

Uncover the diode and point it at
a fluorescent light. It will now give a
reading and RV3 should be adjusted
to indicate 3000 RPM.

Again cover the diode, then press
the high range button and adjust RV2
to give a reading of -10000 RPM.
Under fluorescent light it should read
-7000 RPM

Operation

This unit relies on a changing light level
for its operation. For use with a model
aircraft, holding the unit near the
propeller enables detection of the
changes in the reflected light level. To
measure the speed of other rotating
equipment it may be necessary to paint
a series of white lines to give the sensor
something to 'see'.

However the unit cannot be used
under fluorescent lights as it will see the
100 cycle flicker (see calibration
section) . In cases where this has to be
done, and places where the ambient
light is low, a small incandescent globe
can be used to shine on the spot looked
at by the sensor.

The unit, as described, is scaled to
read up to 20000 RPM with a 10 RPM
resolution, assuming two input pulses
per revolution. If a different number of

Above: full size foil pattern for the tacho unit.
Below: An assembled pCB. Comparing this with the overlay shown opposite should
help with construction.

Hi -Waft

input pulses is to be used, e.g. a three or
four bladed propeller, the value of
R1 can be changed. (R1 x 360k /
number of pulses). The use of more
than four pulses per revolution is not
recommended on this range. If 2000
RPM is more than is needed for your
application the value of R1 can be
increased by a factor of 10, preferably
with more than ten pulses per
revolution.

Unlike a frequency meter,
overranging this unit will cause the
display to blank and greater resolution
cannot be obtained simply by using a
lower range. However an offset of a
fixed number of RPM can be used as
described in the 'How It Works' section.
Using the values given, when the high
range button is pressed, 10000 RPM
must be added to the reading. Ell
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Understanding Digital Electronics
New teach -yourself courses

Dahill of.
Digital Systems

Book 3 lermls
Ceases 3

Desirl of
Digital Systems
 UN WM... 4.0.4 .11 /Or..

Book 6 zr.r= 6

Design of Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes - each A4 size - are
packed with information, diagrams and questions designed to lead you
step-by-step through number systems and Boolean algebra to
memories, counters and simple arithmetic circuits, and finally to a
complete understanding of the design and operation of calculators and
computers.

The contents of Design of Digital Systems include:
Book 1 Octal, 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 full 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.

Digital Catapeatr
"Ilk and
Eisctrenks

Digital Cemss
Loigc and

iter

Maeda

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 15. RIVERMILL SITE,
FREEPOST. ST. IVES. HUNTINGDON. CAMBS. PE17 4BR. ENGLAND

TELEPHONE: ST. IVES (0480) 67446G
PROPRIETORS: DRAYRIDGE LTD. RE. 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 j
But if you buy both courses, £12 00the total cost is only:

+90p. post &
packing

+E1 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 Tor
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.

I7ambridge Learning Enterprises, Unit 1 5, 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 @ £13.00, p & p included
The Algorithm Writer's guide @ £3.40, p & p included

Name

Address

I enclose a 'cheque/ PO payable to Cambridge Learning Enter-
prises for £
Please charge my 'Access/ Barclaycard/ Visa/ Eurocardi.

'Tviestercherqe/ 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 15
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data sheet                    
AY -5-1317A CHORD GENERATOR NATIONAL

FEATURES
 ROOT, 3rd, 5th, 7th Chird Elements
 Additional output for special effects
 Sustain capability
 Top key priority
 Self-contained oscillator circuit
 Operated with single pole, single throw switch matrix

PIN CONFIGURATION
40 LEAD DUAL IN LINE

Top View

Vss C
000 C

C

OSC C
RES C

rri Set C

RIC
R2 C
93 C
94 C
85 C
R6 C
Ft C
F2 C
F3 C
F4 C

F5 C
F6 C

F7 C
FR C

 1
2

5

9

to
11

12

13

14

15

16

17

18

19

20

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

7 C6
7 CS

Cd

C3

C2

SUS

MO

7 Sel

7th Output
Root

Al(

3rd Output

Sth Output
7 B1

B2

B3

F12

Fti
FIG

F9

ELECTRICAL CHARACTERISTICS

Maximum Ratings'

DESCRIPTION
The AY -5-1317A is a P -Channel MOS IC which accepts twelve basic
frequencies (one full octave) and outputs the notes necessary to
form Major, Minor and Seventh chords. This is the only known
standard chord generator IC that performs these functions. The
chord elements (ROOT, 3rd, 4th, 5th, 6th and 7th) can be multi-
plexed internally to perform special effects such as walking bass,
rhythm arpegio, laternating bass, etc. The AY -5-1317A will operate
in conjunction with and, through the KEY DOWN output,
synchronize a rhythm generator such as the General Instrument
AY -5-1315. The AY -5-1317A has a keyboard priority system with
the C Major chord having the highest priority.

BLOCK DIAGRAM

KEYBOARD
SCAN OSC

VDD
RESET SUSTAIN

DRIVERSROW

EYBOARD
MATRIX

6
COLUMN INPUT

ANY KEY DOWN
OUTPUT

SPECIAL
EFFECT
OUTPUT

CONTROL
LOGIC

KEYBOARD SCAN

LOGIC 7TH SELECT

MINOR SELECT

SELECTION

SELECTOR

OUTPUT
ENABLE

CHORD MUX.
12 FREJUENCY

H SPECIAL
EFFECTS

MUX

31

CONTROL
LINES

INPUTS

CHORD
e. ELEMENTS

OUTPUTS

Vo. with respect to Vss . . . -20V to +0.3V
Logic Input Voltages with respect to Vss -20V to +0.3V
Storage Temperature -65°C to +150°C
Operating Temperature (T4) 0°C to +70°C

Standard Conditions ( unless Otherwise noted)

Vs, = -15V ±3V
Vss = OV (substrate voltage)
Operating Temperature (TA) = +25°C

Exceeding these ratings could cause perma-
nent damage. Functional operation of this
device at these conditions is not implied
-operating ranges are specified below.

Characteristic Sym Min Typ" Max Conditions

Input Logic Levels
Logic 0 VIL VDD - ,8.5
Logic 1 VIH -1.0V - +0.3V

Input Capacitance CIN - - 10 pF
Note Outputs
Logic 0 ROFF 160Kf1 - -
Logic 1 RON - - 500f1
Row Drivers Output Impedance - 75011 - Vtx, = -15V
Control Input 10K ft - 1000K 11

Keyboard Row Input Impedance 24KI1 - 100Kf1
Keyboard Scan Frequency - 25KHz - 500 pF,750K,Vim = -15V

"Typical values are at +25°C and nominal voltages.
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AY -5-1317A CHORD GENERATOR

Pin No. Name (Symbol) Function

1 Ground (Vss) Ground

2 Power Supply (V.>) Negative Supply

3, 36-40 Column Inputs (CI -C6) Column inputs from Keyboard Matrix

4 Oscillator Input (OSC) R/C network connection for keyboard scan oscillator

5 Reset (RES) A logic '1' (ground) will reset the keyboard scanner, and the
memorized key

6 Minor Select (m Sel) A Ground on this line changes the 3rd output from Major to
Minor

7-12 Row Outputs (R1 -R6) Row outputs to Keyboard Matrix

13-24 Frequency Inputs (F1 -F12) These are the input lines for the 12 frequencies (one full
octave B thru C) used to generate the chords.

25-27 Control Inputs (B3 -B1) These 3 lines will be internally latched and decoded to select
either the ROOT, 3rd, 4th, 5th, 6th, or 7th frequency as the
special effect output.

B1 B2 B3 Selection

0 0 0 No change from last selection.

0 0 1 ROOT

0 1 0 5th

0 1 1 3rd

1 1 1 7th

1 1 0 4th

1 0 1 6th

28 5th Output (5th) This line will output the 5th frequency element of the selected
chord.

29 3rd Output (3rd) This line will output the 3rd frequency element of the selected
chord. Minor 3rd will be provided if a Minor chord is selected.
Major 3rd will be provided if a Major or 7th chord are selected.

30 Any Key Down (AK) This line goes to a logic '1' whenever a chord selection key is
depressed.

31 Root Output (Root) This line will output the ROOT frequency element of the
selected chord.

32 7th Output (7th) This line will output the 7th frequency element of the selected
chord if a 7th chord is selected otherwise the output is logic '0'
(voltage).

33 7th Select (7 Sel) A ground on this line turns the 7th output on.

34 Special Effect Output (MO) This line will output one of the six frequency elements as
programmed by the control lines B1- B3. The 7th chord ele-
ment frequency will be provided independently of the chord
selection.

35 Sustain (SUS) A logic '1' on this line will activate the memory circuit which
memorizes the last key played.

TRUTH TABLE FOR SPECIAL EFFECT OUTPUT

FREQUENCY OUTPUTS

Chord
Selection Root 3rd Minor 3rd Major 4th 5th 6th 7th

C C ( ÷ 2) D# ( ± 2) E ( + 2) F ( + 2) G ( + 2) A ( 2) A# ( . 2)

C# C ,* ( ÷ 2) E 1 + 2) F ( + 2) F 0 ( + 2) G # ( 2) A # ( 2) B ( : 2)

D D ( + 2) F ( + 2) Fe ( + 2) G ( + 2) A ( + 2) B (:2) C ( )1)

D# D e ( + 2) F e ( + 2) G ( + 2) G # ( ÷ 2) A # ( + 2) C 1+1) C # ( -i 1)

E E (+2) G ( 4 2) G e(-2) A (-2) B (+ 2) C# (+1) D ( i1)
F F (4- 2) G e ( + 2) A ( + 2) A e ( + 2) C ( + 1) D ( + 1) D # 1 -.: 1)

Fe F# (-4) A ( ± 4) A e ( + 4) B ( +4) C e ( + 2) D e ( -: 2) E (-2)
G G ( +4) A# ( + 4) B ( ± 4) C ( + 2) D ( + 2) E ( 4-2) F (`2)
G# G# ( +4) B ( + 4) C ('2) C # ( + 2) D # ( ÷ 2) F (`2) F # ( i 2)

A A ( + 4) C ( ÷ 2) C# ( ± 2) D 1-2) E ( + 2) F# ( + 2) G ( i- 2)

A# A# ( ± 4) C# ( + 2) D ( + 2) D e ( + 2) F ( + 2) G ( + 2) G 0 ( + 2)

B B (-4) D ( + 2) D# ( + 2) E ( ± 2) F # ( ÷ 2) G# ( 4- 2) A ( 4- 2)
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NEWS:Data Sheet

NATIONAL

STANDARD INTERCONNECTION FOR A SINGLE ROW KEYBOARD
WITH SEPARATE KEY FOR MINOR AND SEVENTH

35 5 30 29 28 32 34

12

SUS. RES. ANY ROOT 3RD 5TH 7TH MU X

OSC
KEY OUT/2

VSS

AY -5-1317A

VDD

FROM
FREQUENCY
DIVIDERS

36 37 38 39 40 3 33 MA SELECT

C COO DFF E F FOt G G# A A#
MINOR
SELECT

/

81 82 B3

7TH

SELECT

13
B

14
7g-- A 11

A
16

G
17

737- G

19
F

F

21 E
22 D

23 D
24 C

C

35

4

ih

OSC

v5S

ODD

STANDARD INTERCONNECTION FOR A 3.12 KEY MATRIX

MO SELECT
SUS RESET KANEYY ROOT 3RD 5TH >TN

OUTPUT 2 01 82 83

51 301 311 291 281 321 34 271 261 251

AY -5-1317A
FROM
FRECRANC
DIVIDERS

36 37 38 39 40 3
c CA D D. E F-L _1_ _1_ _.1._ -I_ _L -to 0-4 r, o-isro is4co 04zo 04 ? 0.4

AJOR

_L_ _L
0 -ego 0-1

MINOR

-L_ _L -L

-L _L
tr " ?
_L 1 _L - 4r.

SEVENTH

13

14

17

18

19

20

22

23

24

A.

Ce

F.G GP A B

_L_

_L _L
0- 4 0 - 04 O 04 O 04

-2.."-rarffr.,,,, THE SINCLAIR PDM35 Digital MultimiterETCH RESIST TRANSFER
KIT SIZE 1:1

. -4Y -Complete kit 13 sheets bin X 210

£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.

,
,,......, ::
.,,,v, -..
1.,:tf, 1;
,;,,," ::
.;.M. ',.,-
1.41' 3.2

14a9 '13
7410 .12

. 141I 21
"12 '21
7413 .24
7414 .64
7416 .211

" '"7020 .1

1426 .24
7427 .24
7430 .12
7432 .23
1133 .50
7437 .23
7438 .23
7440 .16

7441 .54
7442 .31
7413 15
7445 .67
7446 .67
7447 .59
7448 .48
7450 .16
7451 16
7453 .16
7254 .16

MO 16
1470 .36
7472 .32
7473 .21
7474 .26
7475 .29
7476 .31
7463 .66
7485 .84
7466 .25
1459 1.95
7490 .38
7491 .62
7492 .42
1493 .29
7495 .51

1496 .67
14104 .48
74105 .46
74107 .27
74109 .45

74151 38
74154 1.00
71156 AO

14157
.54

74160 1.04
74162 1.10
211170634 :8087

74165 93
14,75 '67

74175 .64
749) :56

74I90 TO'yr ss ee
7.;,131 ......

74734 14-,4,9, .56

74197 .66
irtgo 1.11

74 LS TTI
741300 .

741301 .18
141302 .16
74014 .19
741305 .21
MOB .21
741309 .21
14E610 .21
74E611 .21
741314 1.10
741320 .18
741321 .21
741332 .24
741337 .26
741138 .ze
744343 ,25

741342 .54
141,551 29
741374 .32
141.0176 .33
74690 .86
741393 .86
7413107 .34
7413112 1.00
7413123 .85
7413124 2.29
7443151 .95
7413153 .64
7410151 .64
7411154 1.14
7413175 .1.05
740193 .1.33IIFY52

2.06
743rri.

moo la
.

71333 21,

"Se6 3°

74322 38
74337 .3.
74351 .28
74364 .20.
71871 6
715112 .66
74124._3.25

MICRO$

--P4m4.11R1

1451-- 313
al? 7,162

2102-1 1.22
2114 10.53
BOSOA 7.02
8251 786
(93a1.10.7:11

mass :ss
LM7416 .21

NE444534 -29
41N444.7. -71
45.. 1'14
NE566 1.13

NEM 112
REGULATORS

7405 10
7412 10
7905 1.39
7012 1-39
10309 .06
H1723 .38
TRANSISTORS
4C121 .23
AC176 .23
BC101 .10
1C108 .10
BC109 .10
8C171 .10
HIM .18
BCI79 .18
BC 1134 .15
BC 181 .32
BC477 .24
BC478 .24
BC479 .24

0131 .54
B1132 ..54
110150 .23
110151 .23

.23
1135954 .17
0071 .20
0072 .36
0C200 .IS
TIP 2155 .05

HASH .III
2113(E4 20
213054 .57
3E055 .57
2113702 .12
013754 .12
291819 29

BAXIMMIES13 .05

N614 .05
111144 .05
114151 134

/44237 2/6
114092 .06

"e3 la
MO 'Hi
44005 .11

114005 .11
114007 .12
114500 .16
14504 .21

ELECTROLYTICS
WY

 47,mo LH

414, ',,
2A132 '''''on

4.7/35 0842, 2.
10,I5

on
13,35 as
,4/4,
22,5

22/35 .ID
22,63 '12

., 'H.Sgt -:,:
-.2

0,34 ..r., .14
'',"-, 15
"" '''' itZit .93-sw/16 12333,3

A 1
e33015

:14

470/16 .18
470/35 .38
1120,16 .30

1

Now a digital Multi r ',' - -
meter at an analogue '

price and look at the
spec!

D.C. VOLTS 111W-
loo0v(1% -I count)
10m() input.
A.C. VOLTS 1v -500v. .....ste
40Hz-5kHz (1%+2
counts)..
D.C. CURRENT
1 InA-200mA (1%
count).
RESISTANCE IQ -
20m0 (1 5% + I
count). £29.80 C.W.0
or E32 95 company or govt purchase order.
Adaptor E3.20. Padded case £3.20. 30kV probe
£18.92.
New DM 350 31/2 digit multimeter @ £71 78 SAE
New OM 450 £96 SAE for details.

THE SINCLAIR RUCROVISION
The amazing pocket T V that will
pick up programs throhout the
world. complete mth recughargeable

7 batteries International model
8 149 95 inc VAT

iS model E99 inc VAT
tttiaenes El 16 Adaptor E6 76

Sae (for Eletailed ilrochure ex -stock)

SINCLAIR DM235 Portable 3'h digit 6 function
Multimeter.

. 4 6.. DC volts I mV to 1 000V

I ill..1.'1. - AC volts lnW to 750V
AC & pc current 1y A to 1 A
Resistance 10 to 20m0

E52.80 Diode test O. 10 A to 1 mA

Inc VAT h with order 10m() input, DC act 1 0% AC
acc 1 5% 30Hz.I °KHzCase E8.60. Adapter E3.75 CWO

-

.G RA PH I C TRANSFERS
WITH SPACER
ACCESSORIES
Available also in reverse lettering, colours
red, blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals Vein kit or 1/4in kit. £1
complete. State size.
All orders dispatched promptly.

All post 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. ET1 /2
46 LOWFIELD ROAD

STOCKPORT, CHES.061-480 2179
%

SINCLAIR ENTERPRISE
1E23.98 79 -step programmable calculator

(Trtgonometroc functions, logs
etc 7 has seven independent
memories which can be used
under program control. forward
or backward stepping facrlity for
examining the stored programme
and conditional branching under
program control We have
thrown in case. mains adaptor.
alkaline battery and a Ihree
volume software hbrary co,
iaming 316 programs and an
instructton manual

KRAMER & CO
W. win matcn any lower aoyenierto once on a cash with

order bests if competitor hes goods in stock
9 October Place, Holders Hill Roed, nnnnnn NW14 1 EJ

Tel4a 3111141 Attn. Krmer 117. 141. 01-203 2473
Mail order only SAE for data sheets. Export engurnes Welcome

74121 .2,
min ,e7
74123 . NI

74141 71

74308 .38

74310 .3B
14711 .34

TIP 3065 .64
T,Le.,43_, .n
' 'I..  "

Phone your
ceder. 0203
86449 24 hrs.

All prices INCLUDE TAM' 25p PAP S.A.E. for full lisl

'BEV! SYSTEMS.
. 437 Stoney Stanton Road

Coventry CV6 SEA
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Marshall's Electronics
A. Marshall (London) Ltd., Dept: ETI . Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805

Retail Sales London: 40-42 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Telex: 21492. London: 325 Edgware Road, W2. Tel 01-723 4242

Glasgow' 85 West Regent Street, G2 20D. Tel 041-332 4133. Bristol: 1 Straits Parade, Fishponds Road, 8516 2LX. Tel. 0272 654201.

TRANSISTORS 243393 0.17 244037 0.60 2115192 0.90

211696 0.39 252218 035 293394 0.17 294058 0.22 265193 0.75

211697 0.31 2422181 0.3S 293395 0.19 294059 0.17 245194 0.00

2098 0.49 2112219 0.38 2933% 0.19 2114060 0.22 2115195 0.97

2/1699 0.58 2922191 0.39 2113397 0.19 244061 0.19 295245 0.37

211706 0.30 252220 0.39 243438 0.85 264062 0.20 2115246 0.30

2117061

24708
0.30
0.30 ;:gilA

0.25 263440 0.75
maul 0.92

2114884 1.35 2115247 0.44
2114071 2.65 2115248 0.44

21718 0.30 242222 0.25 243442 , 1.45 251121 027 245291 0.44

2117181 054 2/122221 0.25 2113638 0.17 214122 0.27 295295 0.44

247241 0.85 2112369 0.27 2436381 0.17 204123 0.19 2952% 0.44

20722 0.45 2423691 0.27 283702 0.14 251121 0.19 205294 0.44

24727 0.50 292646 0.80 2113703 0.14 251125 0.19 2115447 016

29914 0.35 2112647 1.55 243754 0.14 2114126 0.19 245448 0.16

211916 0.33 242903 1.60 2113705 0.14 244264 0.38 215449 0.20

211917 0.38 242904 0.31 243706 0.14 244256 0.22 205457 0.38

211918 0.45 2112304 0.31 243707 0.14 244287 0.22 245458 0.35

20929 0.37 262905 0.31 243708 0.12 294288 0.22 245459 0.32

209298 0.37 2929351 0.31 243709 0.12 294289 0.22 745460 0.65

211930 0.37 242906 0.25 2113771 2.16 244347 2.20 245444 0.37

269301 0.95 2929061 0.25 293772 2.20 2114341 2.65 245485 0.40

291711 0.30 242%7 0.25 243773 3.15 2114918 0.65 245486 0.40

241849 010 2929071 0.25 293819 0.36 2/14919 0.70 245490 0.64

241%0 0.30 242923 0.17 293820 0.39 244920 0.83 245492 0.64

1111893 0.30 292924 0.07 2113021 0.96 214921 0.54 245494 0.65 
2112102 0.50 242925 0.19 253900 0.21 2141922 0.60 265496 0.67

2112192 0.56 292926 0.17 243901 0.30 244923 0.75 296027 0.64

292193 0.50 243053 0.25 243933 020 254924 1.15 246107 0.45

21121931 0.52 293054 0.72 293904 0.10 295066 0.30 2116108 0.55

242194 0.42 293055 0.75 2113905 0.18 2115047 0.30 2116109 0.55

2921944 0.45 243390 0.50 2113906 018 245088 0.30 246111 0.49

212195 0.40 243391 0.40 2114031 0.55 795089 0.311 296121 0.41

M21951 CLIC 21133910 0.45 244032 0.65 245190 0.63 296122 0.44

242217 0.55 293392 0.17. 21141136 0.72 2115191 0.75 246123 0.40

LINEAR CIRCUITS
13018 0.75 193790 4.25 11478150 9.75 114530 235

CA30181 1.10 1939098 0.86 11178241 1.75 1165303 2.45

CA3020 2.20 143801114 4.00 1111781.0511 0.30 106540 2.60

130201 2.50 L1138144 2.70 197811207 0.30 1915400 270
013028A 0.90 113819 1.69 1.107811512 0.30 1118550 3.60

0430280 1.25 143824 1.32 11115314 4.60 1085509 3.10

333030 1.50 163840 1.55 445316 4.60 11156000 100
113030/ 2.20 11138611 0.00 10555 0.33 761570 210
333038 2.90 1938711 1.10 08556 0.85 11/5700 2.20

£830388 4.10 L43884 1.00 11055811 1.98 1617009 2.20

113045 1.55 11438911 1.00 98560 4.50 11/720/0 2.06

0031146 0.77 147020 0.81 110561 4.50 101750 2_36

13048 2.45 14709 0.70 NE562 4.50 1617500 2.45

C63052 1.76 147098 0.50 49565 1.39 191800 1.30

130811 0.55 11470914 0.49 0E566 1.75 1608100 1.30

130804 2.10 116710 0.67 0E567 1.90 184820 0.00

13086 0.50 11171014 0.61 105714 4.95 1E10920 2.99

0830888 1.87 0071100 077 115560 2.70 1CA INC 2.36

0830896 2.90 197231 0.75 SAS570 2.70 1011600 2.55

0430909 4.40 14723014 0.45 587110 2.10 101270 2.99

13130 1.06 00477 1.35 701730 4.50
101740 4500.43140 1.04 11414 IC 0.70 5042P 1.35

14301 0.30 0074118 0.30 511760014 1.30 108750 100
163070 0.50 110741114 0.30 04760039 2.30 101760 2.00

1.430011 0.95 11174716 0.99 54760134 1.50 100105 1.49

19309110 1.95 197488 0.50 04760239 1.50 101440 1.65

1/13175 3.35 1674814 0.90 54760334 2.35 1011022 7.50

1.103189 2.45 1/113039 1.15 161263 1.35 1011024 1.24

1932015 2.15 1.413044 1.52 18,1300 3.70 1011034 4.75

14320712 /15 1413054 1.52 1113201 1.15 708202000 4.50
0,320110 2_15 1413074 1.22 1413501 3.00 114170 2.15

114320124 2.15 111131011 2.10 711521 1.10 1/M1813 2.15
1432045 0.15 11413519 1.30 188522 2.10 100090? 1.25

LA1320412 1.15 1114509 0.45 788550 0.48 1108114 0.90

U1320P15 1.15 1114960 0.97 11560 2.10 1108214 1.10

111320114 1.05 1111001 210 188570 2_20 11011301 1.40

163230 6.95 111161211 6.20 7/413701 5.45 21011401 1 45

143395 8.10 11 16201 1.16 10630 2.40 If 3554 088
1034015 1100 111182811 1.90 TU960 3.90 1435664 050
1.10340715 1116309 1.90 181970 4.20 193574 0.80

161340121 0.111 11116419 1.90 1806770 2.50 U1320111 3.00

1.0134185 0.00 11184511 1.50 146621 2.50 01333111 100
11341412 0.10 1178480 1.94 11416611 1.115 1.413741/1 0.50

14341415 0.10 111115011 1.90 1116619 1.45 10137410 0.55

11341P14 010 191013911 4.90 TM 700 4.50

103400 0.115 16330111 0.60 18.19301 1.45

1135411 0.40 1933024 0.55 7889309 1.45

1.43604 3.00 111340111 0.55 7111100 2.00 MANY MORE

11437911 3.30 1.1139000 0.61 281120 0.10 TYPES

113719 2.35 1.11391354 1.15 160500 2.24 STOCKED -
1/13501 6.45 1111390911 0.70 1045000 2.34 SEND FOR OUR
4*37311

193749
3.35
3.38

1139110
1079054

1.10 151510
1.75 1995100

2.35
2.48

CATALOGUE

1/437711

1.4378/1

1.80
2.40

1478125
14324

1.75 109570
0.75 7815200

2.60
2.70

246124 0.45 601081 0.16 811785 0.35

296125 0.47 0C1088 0.16 0C179 0.25 602131 0.17

411361 0.55 1301081 0.17 011741 0.25 1112130 0.17

40352 0.55 00109 016 011799 0.25 912131.11 0.17

40363 1.45 001096 4.17 1111795 0.26 8021310 0.17

40408 0.02 611090 0.18 91182 0.12 81214 0.17

404119 0.82 6/1441 0.30 BC1821 0.12 8121413 0.17

aealo 0.82 01141 032 BC1826 0.13 812141 0.17

40411 3.10 111147 013 BC I 821 0.15 012141 0.18

40594 0.07 011470 0.13 011820 0.15 1112141.8 0.10

40595 0.98 01145 0.13 81182111 0.15 012141.1 0.16

40673 0.80 011488 0.13 01103 0.12 812378 0.15

40669 1.30 611401 0.13 00183A 0.12 912381 0.13

AC126 0.40 81149 0.15 011838 0.13 002388 0.13

1/127 0.45 011490 0.15 8018.31 013 1102380 0.13

91128 0.40 011576 0.15 911831 0.15 812390 0.16

81151 0.43 001581 0.15 911830 0.15 (112310 0.17

11152 0.54 001588 0.15 801431.0 0.15 812571 0.10

AC153 0.59 811591 0.17 911831.1 0.15 902588 0.19

1115311 0.59 811596 0.17 01164 012 002596 0.19
AC17611 0.70 80160 0.30 811648 0.13 81300 0.43

AC176 0.54 80161 0.35 (111841 0.13 B1301 0.43

A1187 0.59 BC167 0.13 001811 0.15 00302 0.37

A11070 0.65 901676 0.13 0018416 0.15 BC303 0.54

60108 0.54 00168.1 0.13 9016411 0.15 60307 0.16

611881 0.65 901686 0.13 II 212 0.15 613076 0.16

10161 1.00 881686 0.13 812121 0.15 0030713 0.16

10162 1.00 801696 0.13 1102129 0.15 60308 0.16

4106 0.60 001691 0.13 012120 0.10 603088 016
011179 0 52 00177 0.22 602120 0.18 80309A 0.16

BC107 0.16 901719 0.22 812121.91 0.18 0030913 0.16

611071 0.16 007770 0.25 90213 0.15 903091 0.16

811070 0.16 00176 0.22 BC2130 0.15 BC327 0.22

00108 0.16 801788 0.25 602138 0.15 BC328 0.20

CMOS 4021

40228

1.05
Leo

40500
43519

0.65
0.65

4000 0.22 40230 0.22 40528 0.86

40018 0.22 40240 076 40538 0.00
4002 0.22 432511 022 4054 1.48

4006 1.25 40278 0.55 4055 1.65

4007 022 40268 0.92 4056 1.65

4111389 0.99 0:1299 1.10 4059 6.00
4009 0.58 4(130 0.84 40606 1.15

4010 0.58 40319 2.25 4063 1.35

40118 0.22 40358 1.30 40669 075
4012 0.22 4037 1.20 4067 4.65

40138 052 40419 0.115 4068 0.27

4014 1.00 40420 186 40690 0.24

4015 1.05 4043 1.05 40706 0.85
4016 0.52 4044 1.00 40716 0.24
40178 105 4045 1.76 4072 0.27
40140 1.05 404611 1.50 60736 0.24
40198 052 40470 096 40759 0.24
40206 1.15 4049 0.96 40769 0.99

602401 0.49 84 160 0.33 59979 0.30 4E4061 0.16 11430C 070

602410 0.59 09191 0.65 894680 0.30 1114002 0.16 T14311 0.54

802411 0.49 91167 0.37 99991 0.30 1084003 0.16 11431C 0.72

902410 005 89173 0.37 04029 014 1414101 0.11 11432A 0.59

602421 0.55 69177 0.27 89030 0.34 14E4102 0.11 11432C 0.82

602421 0.62 891711 0.27 99481 0.30 4E4103 0.11 114410 076

602438 0.65 69179 033 84865 0.30 1104104 0.11 T14410 0.97

802431 0.87 99180 0.37 09006 0.30 1166101 0.22 11442.1 0.86

802444 0.70 09181 0.37 BF 887 0.35 1066 102 0.22 714420 1.01

002440 0.87 09102 0.37 08408 0.30 622955 1.35 7142555 0.70

80245.1 0.69 89183 0.44 119089 1.37 629340 062 1743055 0.59

802451 0.85 99184 0.41 04150 0.27 9.18370 0.62 11334 1.05

80246.1 0.72 89185 0.37 69151 0.27 11.19371 0.86 11542 0.50

002440 0.93 BF 194 0.16 60752 0.27 102E520 0.50 11043 047

80433 0.44 80145 0.16 (19490 1.35 41E521 0.70 11090 8.22

130434 0.46 117196 0.16 00101 0.55 4.12955 1.65 11091 0.27

000415 0.46 91197 0.18 BRY39 055 111431155 1.05 21392 0.33

00436 645 01798 0.19 85319 0.35 1448102 0.33 11093 0.38

80437 0.55 BF199 0.19 00020 0.35 1441103 044 210303 0.17

90438 0.55 94224.1 0.22 90021 0.35 441104 0.44 220301 0.97

00529 0.49 09225.1 0.27 132104 1.80 MIMS 0.14 210302 0.27

90530 0.55 042444 0.30 80105 I 55 440105 0.27 270303 0.27

00535 0.70 692448 0.33 60725 1.08 445106 0.27 210301 0.27

60536 0.70 892451 0.44 82204 2.20 440112 0.44 270330 0.22

00537 0.74 692459 0.44 64205 2.40 1445114 033 220501 0.16

60538 0.77 84257 0.35 811206 2.70 1091155 0.27 210530 0.25

00539 0.60 99258 0.35 611208 2.70 645456 0.27

611540 0.60 99259 0.35 1160401 0.22 020088 2.45

00014 112 09336 0.42 4E0402 0.22 920106 2.15 RANGE

60018 1.90 09337 0.49 11E0404 0.17 114241 0.49 IN OUR

60120 1.10 99338 052 11E0412 0.22 7142% 0.65 NEW

90855 1.90 69939 0.30 11E0414 0.22 771308 0.54 CATALOGUE

00156 2.10 07240 0.29 for Oiscounl gently price. co dud es Am
50115 0.39 BFA4I 0.30

LEDS + OPTO SIEMENS
Misplay. 7 alp
Corn anode Or caTt
Red

8rrin) HT
10mrn HT
14mm HT
18inrn HT

E1.50
CI 55
C1.57
C1.55

LEDS
3rnm

Large 5mm
bora bright
I ] red LD2 7 1
IR receiver
Opto couple,

81337 0.20
81338 0.23
81547 0.13
015471 0.13
915479 0.13
80548 013
00549 014
015498 0.14
60549C 0.15

BC557 0.14
61558 0.13
01559 0.15
01170 0.21

01471 0.26
01772 0.18
80115 0.81
80131 0.55
B0132 0.75
80135 0.40
513136 040
80137 0.41
80138 0.41

80139 043
80140 0.43
80181 1.90
00182 2.20
90183 2.35
80187 0.95
80235 0.46
90236 0.44
B0237 0.44
60238 0.44
002399 0.44
802310 0.59

EXPAND AND VIM
GROW WITH mi

4077

41)78

40818

4082
4085
4086

40898
40939
4094
4095

4096
4097
4098
45108
4511

4616

45188

0.70
0.27
0.24
0.27
0.89
0.59
2.10
1.00
2.30
1.30
1.30
4.65
1.00
1.20
1.75
2.10
120

FULL RANGE IN
OUR NEW

CATALOGUE

NOT A KIT
OUT A READY
TO USE
MICROCOMPUTER
SYSTEM

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

The basic KIM 2 includes Hoe keyboard and display
audio cassette interface. VDU interlace Superb
documentation. 2K monitor software in ROM. Powerful
instruction set The beauty of this system is the ease of
extension end versatility. with all the possible future requirements catered
los Up and running in minutes. Any future benefits from Commodores PET
computer will be software compatible with their KIM system and in fact your
KIM system has the design flexibility to suit any requirements.
KIM IS EXPANDABLE - Expand as you learn up to 65K
KIM I - Basic board with above features assembled E108.00
KIM 3 - 8K static RAM card plugs into motherboard E141.00
KIM 4 - Motherboard (takes 6 x KIM 3). power supply £75.50
The Commodore PET and KIM are both based on the 6502
micro VDU INTERFACE - VDU card - takes control £151.00
Fully assembled TTY Card -ASCII keyboard in - converts TV set to cheap
computer terminal vat aerial socket Also standard RS232 connector for
micro. computer or modem - 16 lines /4 64 characters

SEND SAE NOW FULL DETAILS

Red Gr Yell
18 19 19
20 20 20
.40 40 40

9055
(I 45
9155

FULL RANGE + DATA IN OUR 1979 CATALOGUE

1979
CATALOGUE
48 page setolegoe -me
Warped eAr. HON -
I AAAAA I moo al 41.1119
cepeneets Mel
frnachisel suppliers mil.

ie UK. All VAT mini.
prices Dear 8.000 nee
items plus lots more 50p

posl pnid or 40p to callers
at any el err Lear

TTL
14100011

7410019
74/5029
7415039
744.0048

141.11011

7410129
7410134
741.51411

7415204
74112211

7410214
741021191

74153011

74103711
741.3384

74104131

7413429
7411479
74104811

74110911

74/05111

741554/1

7415734
1412766

74117811

74158349
74108511

7411906

7415914
7410929
7411939

741.595111

74159611

74131074
74151094
74151229
7410 I 23/1

74151244
741512511

74/S126/1
741513611

7410156N

74015811
74151604
741.516111

74101621
74/016411

0.26 74131580 2.43 7404/1 0.17 749611 0.70

0.26 741116% 2.43 7405N 0.22 74974 1.45

0.26 14101744 1 13 74069 0.56 741005 1.40

0.26 41.51759 1.25 71079 0.55 741074 035

029 4101014
9754

022 74118N 0.95

0.26 4111894 33. 7140U 91 0.22 7411911 1.40

0.26 410101 1.00 741011 020 711210 0.28

0.58 4101911 1.00 74111 0.26 747221 055

1.43 4/51929 4.10 74120 0.20 711911 0.55

0.26 4/S1434 1.91 74139 0.36 711254 0.45

0.31
0.50

41019611

%CON 128 774444180.244
040
0.36

711414
7414111

0.16
1.35

0.42 44829 0.24 74174 0.36 741450 006

0.25 410411 024 742011 crn 741500 120

012 41.0811 0.24 74234 0.32 741511 026

0.32 411011 024 74259 0.32 7415311 076

0.99 41141 1.41 74216 022 741541 1.20

1.07 412011 021 743011 022 741551 070

1.09 012% 0.24 74329 0.30 741570 070

I89 41329 024 74374 035 7416010 1.10

1.09 4129 O.% 74384 0.32 74161411 1.10

029 4C48N 021 74162411 1.10

0.26 40730 (1.40..3054" 0.84 7416311 1.10

0.42 41744 056 74124 0 76 741641 1.38

0.42 40768

'4.3054

1.40 741650 1.36

042 41834

777:4:1A:

090 741671 2.50

1.20 4/854 744700744 080 741744 1.60

1.10 4/8611 0.14 74484 0.10 7417% 1.00

1.10 4/89/1 0.22 701764 090

120 4/9%
04. 0539

0.22 741774 0.90

0.86 4/4311 5
17445534911

0.22 741934 1.00

1.10
1.10

41950

401079

0.0611

774729

0.22
0.22

741814
711821

2.00
0.50

1.35 4115011 0.46 711844 1.50

0.42 411514 2.49:4747 0.30 7418511 1.50

0.42 410511 0.44 7418811 3.25

0.10 411579 032 74111911 2_60

0.03 4C16011 0.10 7119011 1.40

2.70 401610

:11..2:1010

1.11 74760 0.45 741919 1.20

0.50 101 625

77774404440775"3911

060 741924 1.20

0.50 4C1630 1.11 748111 1.00 7119311 1.20

0.44 1/19411 a 90 71196/1 120

1.29
0.65
1.43

41194
411954
4001 0.17

746311

74924

05
1.20
0.45

741974
147904
7419%

1.00
2.00
2.06

0.85 4019 017 74934 0.45

1.43 4029 0.17 74944 090

1.43 40311 0.17 74954 0.76

NEW LOW PRICES
4111*M.

OIL SKIS
Low prefil. IC all.
8 pie 15p 22 pin 30p

14 pm 16p 24 pin 35p
16 poi lip 28 pin 454
18 pia 27p 40 pm 554

FULL RANGE OF
Cameliors
Resistors
Pkwp skis
Primers

Cocas

Defies
Cables

Cases

In our mm
[Malaga@

TRIACS 91,5118 pack 400e T0220

Texas

4 amp 72p
6 amp 77p
8 mop 82p

12 amp 934

THYRISTORS plastic power
4 amps 8 maps

IC& 0.30 100,0.47
NM 0.44 200, 0.54
4001 054 403, 0.65
Branded Texas quality 47000,7

16 amp 93f
20 amp 01.87
25 amp 02.20

12 amps

100v 0.63
2000 0.70
401.1e 0.90

58/

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 1 64 characters -
requires RAM. character generator and litte else for a basic VDU.
Available as chip or full display card.
Full cursor control. 5 volts TTL compatible. line
erase. full card included DART. Modem. char.
gen etc. Comp video out from encoded keyboard
in.

SEND S.A.E. FOR DETAILS

CHIP E17.20
FULL CARD

E151.00

* MAIL *
ORDER

Quick service on all
orders - please add
40p for p&p to all
orders Telephone
orders on credit cards
F10 00 minimum

3'7 DIGIT PANEL METER KIT

Inters0
1106 111 108

display Belt
operit.1
Calms all
temp Is

required far
cantruclim pies
PCS. gets
rere estremly
versatile and
morels easy
meanie lot

£26.99

COMPONENTS
WE STOCK MORE

Stocking distributors officially appointed

*NATIONAL OVER°
TEXAS ANTEX
MULLARD ELECTROLUBE
SIEMENS SIFAM
SESCOSEM ARROW HART

MAKES COMPONENTS BUYING EASY
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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.

75 ipnc p&p

ELECTRONICS TODAY INTERNATIONAL -

PARTS LIST
Shown below is the listing for
the last years ETIPRINTS.
Earlier sheets are available,
ring Tim Salmon for details.

003 Race Track Game
Hammer Throw
Freezer Alarm

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

Jan 78
Jan 78
Dec 77

Feb 78
Feb 78

Jan 77
Metronome Feb 78
Shutter Time 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. Tomorrow'.
555 Boards (twice

007 Star Trek Radio May 78
CD Ignition May 78
CCD Phaser May 78
White Line Follower April 78

008 Tank Battle
May 78Helping Hand

009 AM/FM Radio
Bridge Oscillator June 78
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 Project
Stereo Simulator Book
Digital Thermometer Six

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 Sept 78
Wheel of Fortune

017 Complex Sound Gen
Tele Bell Extender
Power bulge

018

019

020

RF Power Meter
Proximity Switch
Audio Oscillator (2)

Car Alarm (2)
Wine Temp (2)
Curve Tracer
Digital Tacho
Module
Digital Dial

Project
Book
Six

Project
Book
Six

Project
Book
Six

Project
Book
Six

July 78
July 78
Aug 78

Oct 78

Oct 78
Oct 78
Nov 78
Dec 78
Dec 78
Dec 78
Jan 79
Jan 79
Jan 79
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OBITUARY: John Miller-Kirkpatrick

I AM probably the worst person to write about John
Kirkpatrick: I liked him too much to be objective.
But I am going to write about him because John
died on December 12th, 1978. I don't remember
how old he was; you rarely do know how old good
friends are but he was 30 or 31 - it doesn't matter
which for it's far too young. John leaves behind a
wife, Jane, and two young daughters.

When I first met John I can't quite remember,
but it was probably shortly after he had developed
the first digital clock that I'd ever seen. This would
have been in 1971 or 1972 - way before the chips
that make these things so simple today.

The circuit comprised a mass of TTL and the
whole thing had been worked out from first prin-
ciples.

Yes, John was one of the few people I know who
could work from first principles.

It was also John who introduced me to ETI - a
magazine I'd hardly heard of at the time. When I
became editor of this magazine it was natural that
the first person I contacted to write for me was
John. He, of course, wrote Electronics Tomorrow
for us, a series which we carried from mid -1973
until illness prevented him doing it some three
months ago.

John's main business was Bywood Electronics
which was one of the first companies to bring the
new high-technology chips to the general public. It
was John who designed System 68 which,
although it suffered from a few teething troubles,
was miles and away the first DIY computer ever
described.

John's latest venture was the Scrumpi Series -
we reviewed the Mk 3 not too long ago. To
emphasise how close John was to me and the
magazine we had to get an outsider to review it for
objectivity.

John Miller was very nearly a genius but above
all he was a damned good chap: I don't think there
was an ounce of badness in him. I will miss him but
our hobby will miss him as well.

Halvor Moorshead
Editorial Director



NEWSmicrofile.

GEORGE DAVIES IS INNOCENT, innocent that is of any
blame for my last minute summons to talk to the
Croydon branch of the British Computer Society. Mr
Davies is chairman of said society and having found
himself with no speaker on the subject of Home Com-
puting, drafted myself and another speaker to fill the
gap.

My talk was concerned with a descripton of the
various items that one has to hang around an MPU in
order to produce a system, power supply, input, output,
RAM, ROM, control circuitry etc, using an Mk 1 4 as an
example of a minimum system and working up to an
outline of the likes of the Triton, PET, and TRS 80.

The other speaker, John Sanderson, described a
project that he has been working on for some time, a
system aimed at the educational market.

A modular concept has been adopted in a system that
allows a number of pupil -work stations- to be con-
nected to the main processor card (based on a GI micro).
Each work station consists of a VDU, cassette recorder
and pair of head phones.

The system is flexible to say the least and a full
description of it would take up far more spare time than I

The basis of a cheap ASCII encoder to go with
the cheap keyboard mentioned above. This
circuit probably won't work - over to you for
bright ideas.

have available here - I shall, however, be reporting in
more detail soon. One part of the hardware grabbed my
attention immediately however - the keyboard.

This was of very simple construction a formed A 60
station (1 5 x 4 matrix) input terminal at a cost of about
L5 00.

Construction of the keyboard was kept as simple and
straightforward as possible by forming the keys from a
piece of bent wire as shown in the diagram. Although
this sounds like a recipe for trouble, the design has
proven itself over the past few months. To make the
keyboard more attractive a layer of film, with appropriate
ledgenos can be placed over the pcb to keep the cost
right down, housing for the terminal is provided by a
picture frame.

The finished product is both attractive, robust and
above all cheap.

As it stands at present a certain amount of software is
necessary to decode the output of the board but this set
me thinking along the lines of a keyboard with the same
system for providing the keys but with additional,
hopefully simple, circuitry to produce an ASCII output
with strobe - for more attractive.

1 1 1 1

CLOCK
INI111111

BINARY
COON TI RS

I'll
BINARY

COUNTERS

ASCII
CODE

CLOCK

CO

4017

4 5 6 8 9

0

STEERING
GATE

CLOCK

4017 RESET

2 3 4 5 6 7 8

I 1 I

tCrtS E
MIS

RESET

M/S

STROBE
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NEWS: Microfile

PCB TRACK
PCB

BENT PIECE
OF WIRE

How to make a cheap keyboard using only a PCB and bent wire.

My deadline for these words was almost upon me so

the diagram below is very much a first attempt at such a
scheme and_rm hoping some of you will take the basic
idea and see if something can be made of it.

The idea is that clock pulses will, via the steering gate

be fed to two 401 7 ICs such that these devices form a
15 bit shift register, placing a logic "1' on each of the 15
'vertical' lines of the keyboard matrix. The horizontal
lines are taken to a four input data selector that selects
the output from one of the four "'horizontal- lines and
feds this to a mono stable.

The line selected will initially be the top row of
switches but at the end of a row scan will advance to the

second.
The output from the data selector will be low at all

times unless a key has been pressed when it will trigger

the monostable. This will stop the clock for a short time.
The output of 7Hz has also been fed to a couple of binary
counters, the outputs of which will form a unique code
corresponding to the key that has been pressed.

If the keyboard layout and markings have been
chosen carefully. This binary code will be the ASCII
code for the key pressed.

As the first monostable returns to its stable state it
triggers a second device to reset all the counter stages.

In the time available [ye not been able to put any
detail in the design but hopefully the data selector and
steering gate could be easily implemented. Roll over
might be a problem - but over to you - If you've any
thoughts on this scheme please let me know.

Micro digital of 25 Brunswick Street, Liverpool, L2
OBJ have been busy over the past few months, expan-
ding the range of products available in their Computing
Store.

They have one of the largest ranges of literature
available in the country at present, all on display in the
shop. Microdigital are also producing blank, high
quality, cassette tapes and coding forms for MPU work.

Paying them a visit or sending an SAE for their latest
catalogue could bring to light that book, component,
whatever - that you've been searching high and low
for. Ell
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STEVENSON
Electronic Components

VEROBOARDS
Size in. 0.1 in. 0.15in. Veropins -
2.5 x 1 14p 13p single sided
2.5 x 3.75 42p 40p per 100
2.5 x 5 52p 50p 0.1 in 35p
3.75 x 5 60p 60p 0.15in 40p
3.75 x 17 195p 180p

TRANSFORMERS
PRIMARY 240 Volts

Code Secondary
Al 6 - 0 - 6 at 0.5A 155p
A4 9 - 0 - 9 at 0.4A 155p
B1 6 - 0 - 6 at 1A 205p
B4 12 - 0 12 at 0.5A 205p
B8 15 - 0 15 at 0.4A 205p
C4 9 - 0 - 9 at 1.2A 305p
C8 12 - 0 12 at 1A 305p
D12 0 - 12 - 15 - 20 - 24 - 30 at 1.5A 395p
E12 0 - 20 - 25 - 33 - 40 - 50 at 2A 525p

MINIATURE
TRANSFORMERS
240 Volt Primary

Secondary rated at 100mA.
Available with secondaries
of: 6 - 0 - 6, 9 - 0 - 9

and 12 - 0 - 12. 92p each

CRYSTALS
WIRE ENDED TYPE

Freq. MHz

0.100 380p 4.000 250p 12.000 250p
0.300 380p 5.000 250p 18.000 300p
1.000 320p 6.000 250p 20.000 300p
2.000 320p 8.000 250p 32.000 300p
3.276 250p 10.000 250p 48.000 300p

LOUDSPEAKERS
56mm dia. 8 ohms 70p
64mm dia. 8 ohms 75p
64mm dia. 64 ohms 75p
70mm dia. 8 ohms 100P
70mm dia. 80 ohms 110p

We now have an express telephone order service. We
guarantee that all orders received before 5pm. are ship-
ped first class on that day. Contact our Sales Office

now! Telephone: 01-464 2951/5770.

Quantity discounts on any mix TTL,
CMOS, 74LS and Linear circuits:
25+ 10%. 100+ 15%. Prices VAT inc.
Please add 30p for carriage. All
prices valid to 30th April 1979.
Official orders welcome.

BARCLAYCARD AND
ACCESS WELCOME.

moo
AC127
AC128
AC176
AD161
AD162
BC107
BC108
BC109
BC147
BC148
BC149
BC158
BC177
BC178
BC179
BC182
BC182L
BC184
BC184L
BC212
BC212L
BC214
BC214
BC477
BC478
BC479
BC548
BCY70

17p
16p
18p
38p
38p

8p
8p
8p
7p
7p
8P
9p

14p
14p
14p
10p
10p
10p
10p
10p
10p
10p
10p
19p
19p
19p
10p
14p

ORS

BCY71
BCY72
BD131
BD132
BD135
BD139
BD140
BF2448
BF Y50
BF Y51
BFY52
MJ2955
MPSA 06
MPSA 56
TIP2SC
TIP3CC
TIP31C
TIP32C
ZT X 107
ZT X 108

14p
14p
3 5p
350
38p
350
35p
36p
150
15p
15p
98p
20p
20p
60p
70p
65p
800
14p
14p

ZT X 109
ZT X300
2N697
3N1302
2N2905
2N2907
2N3053
2N3055
2N3442
2N3702
2N3704
2N3705
2N3706
2N3707
2N3708
2N3819
2N3904
2N3905
2N3906
2N4058
2N5457
2N5458
2N5459
2N5777

40
"6p
" 2p
38p
22p
22p
80

50p
1.;5p

8P
81/
9p
9p
91,

8p
22p

8p
8p
8p

12p
220
300
320
E00

DIODES
1N914 4p 1N4148 3p
1N4001 4p 1N5401 13p
1N4002 4p 1N5402 15p
1N4004 5p 1N5404 16p
1N4006 6p 1N5406 18p
BZYBB series 2V7 to 33V Bp each

A SELECTION ONLY!
DE -AILS IN CATALOGUE

709 25p LM324 50p NE556 BOP
741 22p LM339 50p NE565 120p
747 50p LM38C 75p NE567 170p
748 30p LM382 120p SN 76003 200p
CA3046 55p LM1830 150p SN76013 140p
CA3080 70p LM39C0 50p SN76023 140p
CA3130 90p LM39C9 600 SN76033 200p
CA3140 70p MC1496 60p TBA800 70p
LM301AN 28p MC1458 35p TDA1022 650p
LM318N 125p NE555 25p ZN414 750

74LS
LSOO
LSO1
LSO2
LSO3
L SO4
LSO8
LS10
LS13
LS14
LS20
LS30
LS32
LS37
LS40
LS42
LS47
LS48
LS54
LS73
LS74
LS75
LS76
LS78
LS83
LS85
LS86
LS90
LS93

16p
16p
16p
16p
16p
16p
16p
30p
70p
16p
160
24p
26p
22p
53p
70p
48p
16p
29p
29p
44p
35p
35p
60p
70p
33p
45p
45p

LS95 65p
LS123 56p
LS125 40p
LS126 40p
LS132 60P
LS136 36p
LS138 54p
LS139 50p
LS151 50p
LS153 50p
LS155 80p
LS156 80p
LS157 45p
LS164 90p
LS174 60p
LS175 60P
LS190 80p
LS192 70p
LS193 70p
LS196 80p
LS251 60p
LS257 550
LS258 55p
LS266 40p
LS283 60p
LS290 55p
LS365 45p
LS366 45p
LS367 45p
LS368 45p
LS386 35p
LS670 180p

010
LEDs 0.125in. 0.2in.

Red Ti L209 TI L220
Green TI L211 TI L221
Yellow TI L213 TI L223
Clips 3p 3p

DISPLAYS

DL704 0.3 in CC 130p
DL707 0.3 in CA 130p
FN D500 0.5 in CC 1000

9p
13p
13p

RESISTORS

0.25W
0.5W

Carbon film resistors.
High stability, low noise 5%

E12 series. 4.7ohms to 10M. Any mix

each

1p
1.5p

100+

0.9p
1.2p

1000+

0.8p
1p

Special development packs consisting of 10 of each
value from 4.7 ohms to 1 Megohm (650 res.)
0.5W E7.50. 0.25W £5.70

PISINCII0V6
HERE ARE JUST

A FEW OF THE
CAPACITORS STOCKED

TANTALUM BEAD ea:h
0.1, 0 15, 0.22, 0_33, 0.47, 0.68,1 & 2.2u F @ 35V 3p
4.7, 6.8, 10uF @ 25V 13p
22 @ 16V, 47 @ 6V, 100 @ 3V 15p

MYLAR FILM
0.001, 0.01, 0 022, 0.033, 0 047 3p
0.068, 0.1 4p

RADIAL LEAD ELECTROLYTIC
63V 0.47 1.0 2.2 4.7 10 5p

22 33 47 7p
100 130

220 23p

25V 10 22 33 47
100

220
470

1000
10V 220

470
1000

2200

5p

1)p
lap
23p

5p
9p

13p
23p

TTL

7400 12p
7401 12p
7402 12p
7404 12p
7408 14p
7410 12p
7413 25p
7414 48p
7420 12p
7427 24p
7430 12p
7442 43p
7447 55p
7448 58p
7454 14p
7473 25p
7474 25p
7475 32p
7476 28p
7485 70p
7489 145p
7490 32p
7492 35p

7493
7494
7495
7496
74121
74122
74123
74125
74126
74132
74141
74148
74150
74151
74156
74157
74164
74165
74170
74174
74177
74190
74191
74192
74193
74196
74197

34p
52p
52p
50p
25p
33p
40p
35p
35p
50p
56p
90p
70p
50p
52p
52p
70p
70p

125p
68p
58p
72p
72p
64p
64p
55p
55p

4001 15p
4002 15p
4007 15p
4011 15p
4013 35p
4015 60p
4016 35p
4017 55p
4018 65p
4023 15p
4024 45p
4026 95p
4027 35p
4028 52p

FULL DETAILS
IN CATALOGUE

4029 60p
4040 68p
4042 54p
4046 100p
4049 28p
4050 28p
4066 40p
4068 20p
4069 16p
4071 16p
4075 16p
4093 48p
4510 70p
4511 70p
4518 70p
4520 65p

SKIS

Low profile by Texas
8 pin 10p 24 pin 24p
14 pin 12p 28 pin 28p
16 pin 13p 40 pin 40p
Soldercon pins 100. 50p

1000: 370p

AT LAST! OUR
NEW 40 PAGE
CATALOGUE
OF COMPON-
ENTS IS
AVAILABLE.
SEND S.A.E.

171:11143.1.

Cornoo"Onic
nen/5.

Mail orders to: STEVENSON (Dept ET)

236 High St, Bromley, Kent, BR11PCI, England
1



100 W DISCO
MIXER AMPLIFIER
Designed by Richard Becker of Powertran this unit can deliver any way you want, and
for less than £50!
Build it as a disco amp - it provides four inputs and three tone controls as well as
100W RMS.
Build the power amps for home use - check the spec - for low cost high quality
sound.

NOT LONG AGO we published a
super-fi 200W amplifier for the most
demanding professional and
domestic applications and this circuit
is being highly acclaimed (by those
who know about amplifiers!)

See for example the review in
'Sound International' December
1978 issue. However, exotic
circuitry does not come at a low
price.

This project does!
For less than £50 you can build a

rugged general purpose high power
amplifier complete with built in
adaptable mixer. Using the newest of
Motorola's extra strong power
transistors this design pushes out
100 watts (genuine RMS type) and a
bit to spare into 8 ohms. Overload
protection is built-in and distortion is
less than 0.1 % right up to clipping
level.

Mixing It

The mixer takes a wide range of
inputs such as disc, microphone,
guitar or just about anything you
fancy as the sensitivities of the
buffered input stages can be simply
changed. There are three tone
controls - bass, middle and treble
each having a range of 1 5dB boost
and 1 5dB cut and also a master
volume control.

Mechanically the design is
simplicity in the extreme with the
absolute minimum of wiring. The
power transistors fit onto the power

amplifier board so there are no wires
to give stability problems and all the
controls mount directly onto the
mixer board. Even the input jacks are
soldered to the board! All the
components are cheap and with the
possible exception of the power
transistors and transformer readily
available.

These can all be obtained from
Powertran who are supplying this
project as a complete kit which
incudes fully finished metalwork to
give the professional finishing
touches.

Construction
Assemble the printed circuit boards
following the overlays. On the power
amplifier board sandwich the cooling
bracket between the power
transistors and the circuit board as
shown in the drawing not forgetting
to smear silicon grease onto the mica
washers. Fitting Q104 is easier
accomplished after the bracket is in
position. Smear some grease on this
too before sitting it in the hole in the
bracket

Even when there is no signal,
Q105 is dissipating over 500 mW so
get rid of the heat from this with a
cooling clip pressed onto it. Wind L1
onto R128 with 10 turns of 25g wire
before fitting to the board. The wire
supplied in the kits is self
fluxing polyurethane covered and
can be soldered directly to the board.
Before fitting any components to the
mixer board press in pins, from the

component side of the board at the
16 points marked x. These are for
connecting to the jack sockets but do
not fit them yet. Now fit all the
components taking particular care to
solder the potentiometers squarely
on the board and when complete
secure to the front panel with the
potentiometer nuts. Remove all but
three spacer washers from the jack
sockets and bending their tags to fit
over the pins on the board screw to
the panel and solder in position.

Press capacitors C115, 116 into
their mounting clips and connect the
rectifier diodes and C1 13, 114
across them as shown in the diagram
then complete the mechanical
assembly and wiring noting that ALL
ground (OV) connections are made to
a stack of solder tags fitted to the
chassis near the power supply
capacitors.

Testing and Setting Up

Without F2, 3 fitted check the power
supply. Being off-load the voltage on
each rail will be nearer 54 volts than
50 volts. Switch off and discharge
the capacitors. No fireworks by using
screwdrivers please! Use a resistor of
about 100R. Fit the fuses, turn down
the master volume control, turn
RV101 to its midway position and
turn RV102 fully clockwise.

Turn on and set the voltage
between the can of Q111 and the
amplifier output terminal to 33mV
with RV 102. This corresponds to a
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SPECIFICATION
SPECIFICATION (power amplifier)
Power output: 112 into 8 ohms
Harmonic distortion: 0.07% at 1 KHz, 8R at clipping level.
Frequency response: (3dB) 1 0Hz - 30KHz
Damping factor: 100
Sensitivity: 0.775V (OdBm) for 100W into 80
Hum & Noise: -99 dB
Input impedance: 22k

SPECIFICATION (mixer)
input MSC disc equalization sensitivity 3mV input impedance
47K
input MIC flat response sensitivity 1 mV input impedance 1K
input LOW flat response sensitivity 10mV input impedance
10K
input HIGH flat response sensitivity 100mV input impedance
100K
Bass control + 1 5dB -1 5dB at 30Hz
Middle control +15dB -15dB at 1 KHz
Treble Control + 1 5dB -1 5dB at 1 5KHz
By simple component changes all four inputs can have flat
response for any sensitivity between 1 mV and 100mV

current of 100mA in the output
stage. Adjust RV101 for zero off -set
voltage at the output terminal. Make
re -measurements of these voltages
for about 10 minutes or until they
stop changing whilst the amplifier is
becoming thermally stabilized.

Switch off, fit the cover and your
amplifier is now ready for use. Ell

BUYLINES
A complete kit of parts for this
project, including all metalwork,
nuts, bolts, PCBs and components
will be available from Powertran
Electronics, Portway Industrial
Estate, Andover, Hants SP10 3NM
for £49.90 +VAT. The PCBs will be
available only from them as they are
their design.
In addition the parts for both the
mixer and power amp boards are
available separately at a cost of
£10.40 and £10.60 all inc.
respectively.
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NOTE;
0101 IS 2N5401
0102 IS 2N5401
0103 1513E839
0104 IS BC1821
0105 1513E251

.0108 IS BC182L
0107 IS BC212L
0108 IS 80419
0109 IS 80420
0110 IS MJ15015
0111 IS MJ15015
D101 IS 0A95
D102 IS 0A95
D103 IS 15920

0101
1k

INPUT
FROM
0v8

O

C102

C101

C103

C104
47.

RV101

==. C108
100u

6200

R108
1 k

Power amplifier.
To achieve reliable high power delivery at
low cost 'Power Base Technology' type
power transistors are the obvious choice,
offering an excellent safe operating area at
a very favourable price. One such device is
the well known and readily available
2N3773 which can be used in this design,
however Motorola have recently intro-
duced the MJ15015 which will not only
handle more power (180 watts) but is
cheaper too (only about £1.50). These are
driven by Q108, 109 which supply the base
current for the output transistors without
loading heavily the voltage amplifying
stage of Q105. The combination of R125,
D103, C111 is used to simulate the input
impedance of a power transistor to make
similar the impedances at the bases of Q108,
109 so as to increase the symmetry of the
output stage which is necessary to achieve
low distortion. R122, 126 improve the
switching times of the output transistors by
removing charge carriers from their bases.
This is necessary for smooth transfer in the
cross -over region i.e. when the signal
changes from positive (delivered by Q110)
to negative (accepted by Q111). Bias for the
output stage is provided by Q104, the volt-
age across which is adjusted by RV 102. For
thermal stability of quiescent current this
transistor is in thermal contact with the
cooling bracket. C108 is an AC bypass.

8114

H120

0V102

'022p'

cola

119

0105

HOW IT WORKS
R123, 124 are the resistors which sense the
current in the output stage, the voltage
across these will be the voltage across
TR104 less the voltage of the three base -
emitter junctions of TRIOS, 110, 111 and the
junction of D103.

Protection against overload is provided
by Q106, 107 with current sensing by R117,
120, 123 and R118, 121, 124 and voltage
sensing by R116, 117 and R118, 119. R115
limits the current drawn from the load
through Q107, 105 during overload. R114
restores symmetry for positive going
signals. However, the presence of R114, 115
can, under heavy load conditions, lead to
voltages which can turn on the base -
collector junctions of the protection tran-
sistors introducing a discontinuity into the
transfer characteristic of the amplifier
(that's a posh way of saying distortion!)
This is prevented by germanium diodes
D101, 102. C110 is a bootstrap capacitor
which increases the effective impedance
seen at the collector of Q105, thereby in-
creasing the gain of that stage which takes
the signal from differential pair Q101, 102,

'via the emmiter follower buffer Q103.
RV101 is used to adjust the output off -set
voltage to zero. The overall voltage gain of
the amplifier is determined by R106, 109 and
is about 36 corresponding to OdBm (0.775V)
for full power. R101, C101 are an input filter
to remove RF interference and prevent

8122
418

8125 10011

O
FS2 50V

LI Uee text/

R128
487

R127
882

C112

FS3

100n

FS1

OUTPUT

0
ov

-50V
0

overload by transients. Frequency com-
pensation and stabilization is performed by
C105, 107, 109, 112, R127, 128, and Ll.

Power supply
For economy the supply to the amplifier is
unregulated. D104-107 form a full wave
rectifier filtered by C115, 116. C113, 114
remove high frequency transients from the
power rails. A toroidal transformer is used
because the stray magnetic field is very low
thereby reducing the hum introduced into
the system. The mixer is supplied by zener
diode regulators fed from the 50V power
rails. Two stages of regulation are used to
prevent low frequency feedback to the
input stages. Because of the bass boost of
the disc equalization characteristic this is
important otherwise low frequency in-
stability of the system could result.

Mixer
The actual mixing is carried out by RV 1-4,
R5, 9, 13, 16, 16 and IC5 but before that the
inputs are buffered by IC1-4 stages. IC1
stage is RIAA equalized for use with a
magnetic pick-up but if this facility is not
required it can be built with flat equaliza-
tion for another purpose such as a guitar
pick-up (10 or 15 mV sensitivity being suit -
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PROJECT: Disco Amp

DISC
3mV

RI
47k

O

C5
10u

M IC
1mV

12V C4
4u7

-12V R3
22k

C2
10n

R2
1k

C3
3n9

II

Cl R4
22u 100k

R6

IC2

+12V

-12V

C6
4u7

+11

R7
100k

1k

RV1
4k7

RS
22k

RV2
4k7 R9

22k

C7
1u

LOW
10InV 810

10k

IC3

12V
C8
4u7

-12V
R11
100k

R12
11k

RV3
4k7 013

22k

R17
7,;05k

180k

IC5

15V

-15V

1118
10k

R19
10k

C11
47n

C12
47n

R20
2k2

821
2k2

R28

C13 22k C15
3n3 33n

RV6
100k

C14
3n3

R23
3k3

R22
3k3

RV7
100k

.15V

-15V

5n6

C9

HIGH
1120mV

O

IC4

12V C10
4u7

2V

R14
100k

R15
100k

RV4
4k7

Above left: the full circuit for the power
amplifier section of the mixer amp. This
builds onto its own PCB and can be
employed to good advantage in other
systems. Above right: the mixer circuit
itself. Note the provision of a third -mid -
tone control circuit which will be found to
be useful in disco applications. Below
right: power supply circuit for the whole
unit.

able for most pick-ups). For 15 mV sen-
sitivity omit C3, R4, use wire links in place
of Cl, 2, use 15K, 18K, 100K for RI, 2, 3
respectively and replace link A with a lu
tantalum capacitor. All the buffer stages
produce an output of 100mV for their rated
input. Changing the resistor values alters
the sensitivity for example 1C3 stage could
also be built for 15mV sensitivity, 15K, 18K,
100K then being used for R10, 12, 11 res-
pectively, provision is also made for disc
equalisation components on the 1C2 stage.

R16
22k

O

O

FS4

C20
220u

133 ZD4

I+
C21
220u NOTE

IC1-6 ARE 741
Z03 IS 12V 400mW
2D4 IS 15V 400mW

C17

If 0
R V8 TO

POWER AMP

OUTPUT

4k7o

4u7

R26 R27

12V
150R 1k5

1-051°6V1

SW18 / T1
240V -364236V

SW15

NOTE'
ZD1 IS 12V 400mW
ZD2 IS 15V 400m0I
13104-10615 1N5402

12V
R24
150R

R25 050V
1C15/1k5

C113 +50V
100n

V

-50V
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f-17-50V

+50V R21,

TO
EARTHING OV jrO

TAG

RVEi

MARIE FE
VOLUME

Above: the somewhat protracted overlay for the mixer board of
the amplifier unit. This fixes onto the back of the controls to
make construction easier. Below: the main power amplifier
overlay. Read the setting -up procedures carefully before turning
this on!

TO
EARTHING
TAG

ov

NOTE
SCREEN
NOT
CONNECTED

INPUT

SCREENED
CABLE ..-1R101
TO OUTPUT
OF MIXER C::>C101

co t ii)!

TRV101
C10

1

0110

01011 --jR109)--
0102

C107
-{101 -114111 --

lc@
-fR110E-

0103

T
TURN CLOCKWISE
BE FORE SWITCHING ON

L

I CC

C11 1. C 2 [1:1[1

AVE

+50V -50V OUT

0

111".3 H

ll Fn27

R128

H124

-,(J
BASS

Cie

RV7 AVE

1

TREBLE

Component overlays for the boards
within the unit. The mixer board is
shown above - unfortunately in two
pieces-(we're not fond of that kind of
centre fold -out!) to make the
components clear.

Below left is the 100W amplifier
board. Take care when fitting the
power transistors to their heatsinks,
follow the diagram opposite. Note that
RV102 should be set fully clockwise
before switch on.

68 ELECTRONICS TODAY INTERNATIONAL - FEBRUARY 1979



PROJECT: Disco Amp

-50V

36V
OUTPUTS
OF TRANSFORMER

EARTHING
TAG

RESISTORS 1/4W 5% Carbon Film
R1 47k
R2,6,8, 1k
R3,5,9,13,

16,28 22k
R4,7,11,14,15 100k
R10,18,19, 10k
R12 11k
R17 180k
R20,21 2k2
R22,23 3k3
R24,26 150R
R25,27 1k5(1W)

RESISTORS /4W 5% Carbon Film
8101,107,108
R102,109
R103
R104
R105
R106
R110,111
R112
R113
R114,115
R116,119
R117,118
R120,121
R122,126
R123,124
R125
R127
R128

1k
22k
1 Ok
39k
2k4
620R
2k2
2k7
4k7
47OR
1 8k
12OR
390R
47R
OR33 (21/2W)
100R
8R2 1W
4R7 2W

-I-50V

PARTS LIST

CAPACITORS
Cl
C2
C3
C4,6,8,10,17
C5
C7,9
C11,12
C13,14
C15
C16
C18,19,20,21
C101,105
C102
C103,112,
114
C104
C106, 108
C107
C109
C110
C111
C115,116,

HIGH

Left: the method of mounting the PSU
components around the large reservoir
capacitors C116 and C117.
Below: fitting the power transistors to the
heatsink.

SCREW

1 1 TRANSISTOR

MIC A WASHER

I COOLING BRACKET

NYLON BUSH
PRINTED

- METAL WASHER CIRCUIT BOARD

NUT COPPER FOIL SIDE

22u 1 6V tantalum
10n polyester
3n9 polystyrene
4117 1 6V tantalum
1011 16V tantalum
1 j1 16V tantalum
47n polyester
3n3 polystyrene
33n polyester
5n6 polystyrene
220ji 16V electrolytic
1n ceramic
1 µ 1 6V tantalum

100n polyester
47p 63V electrolytic
100p 3V tantalum
220p polystyrene
22p 100V polystyrene
1501. 63V electrolytic
22n polyester
4700p 63V electrolytic

SEMICONDUCTORS
IC1-6 741
ZD1,3 12V 400mW
ZD2,4
101,102
103
104,106
105

1 5V 400mW
2N5401
BFR39
BC182L
6E257

107
108
109
110,111
D101,102
0103
D104-107

BC212L
BD419
BD420
MJ15015 or 2N3773
0A95
1S920
1 N5402 or BY254

FUSES
F1 4A fast
F2,3 3A fast
F4 1A5 anti surge
POTENTIOMETERS
RV1-4,8 4k7 log
RV5-7 100k 1in
RV101 100R pre-set
RV102 2k2 pre-set

TRANSFORMER
T1 0-117V - 234V to 36V -0-36V with
electrostatic screen

MISCELLANEOUS
Power transistor mounting bracket, two
heat sinks 3in x 3in x 1 in, TO5 cooling
clip, six IC sockets, five 1/4in mono jack
sockets, two chassis mounting fuse
holders, PCB mounting fuse holder, panel
mounting mains fuse holder, illuminated
mains switch DPDT, eight knobs, fibre
glass ready drilled PCB's, metalwork and
cabinet to suit, two capacitor clips, cable
clamp, nuts, bolts, brackets, cable etc.
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nal

BUILD THE

TREASURE
TRACER

MK III
METAL
LOCATOR

AS SEEN
ON BBC -1

& BBC -2
TV

 Genuine 5 silicon transistor circuit.
does not need a transistor radio to
operate.

 Incorporates unique varicap tuning
for extra stability.
Search head fitted with Faraday
screen to eliminate capacitive
effects.

 Loudspeaker or earphone opera-
tion (both supplied).

 Britain's best selling metal locator
kit. 4,000 already sold.

 Kit can be built in two hours using
only soldering iron, screwdriver,
pliers and side -cutters.

 Excellent sensitivity and stability.
 Kit absolutely complete including

drilled, tinned, fibreglass p.c. board
with components siting printed on.

 Complete after sales service. '
 Weighs only 22oz.; handle knocks

down to 17" for transport.
Send stamped, self-addressed

envelo e for literature.

Complete kit
with pre -built
search coil Plus £1.20 P&P

Plus EI.37 VAT (8%)

-
15.95

built, tested
and
Guaranteed

£20.95
Plus E1.20 P&P
Plus E1.77 VAT (8%)

MINIKITS ELECTRONICS,
6d Cleveland Road, South Woodford,.

LONDON E18 2AN
(Mail order only)

CALCULATORS

SCIENTIFIC
SPECIAL OFFER

TEXAS 7159 together with PC 1008
(Complete as manufacturer's specifications)

E285.00

TEXAS HP Accessories available
*TEXAS T159 (New Card prog 960 prog steps of 100 mem)

E156.50
*TEXAS 7158 (New Key prog 480 steps or 60 mem) E60.00
*TEXAS PC1008 (New updated Printing Unit for T158 /7159)

E140.00
*TEXAS T157 (Key Prog 8 mem 150 Key Strokes/ 50 Prog Steps)

£26.20
TEXAS 7133 (New - same spec as T130. but 3 mem) E13.95
*TEXAS 7145 (New updated version of the Texas 7140) E19.95
*TEXAS 42MBA (10 Dig Fin /Stet Prog 12 mem 32 key strokes)

E42.95
*TEXAS TI PROGRAMMER (Hexadecimal Oct) E46.50
*TEXAS 1151 /iii (New 8 Dig -4 Exp 10 mem 32 Prop Stepi
Star/ Sol) E26.30
TEXAS T125 (new LCD Sci /Slat) E18.90
TEXAS Utile Professor (Child's Calculator /Game 5 /9 year olds)

E10.00

"SLIM -LINE"
Chronograph

BARGAIN OFFER
You will eel believe the luxury of Ms "slim
line" 12 tuuchori Chronograph until you have
worn ii until you have enjoyed the
compliments it generates
the -Slim-line- Chronograph gives
continuous easy lo read LCD display of hours.
minutes seconds. AM/PM. At the touch of
button you have dale - month dale - day of
week - reverting to normal display lime at
the relent of the button
Press again for immediate stop watch /lap limo Wilily to 1(100second. The
"Slim -line" even has a powerful back light for easy light use. the casing is
chrome finished with matching linked brinnlol.
We are so certain you will be delighted nod satisfied with Ibis -Slim-line-
Chrongraph Thal in addition to the One Year Warranty we are Owing a
14.day money hack guarantee if your are not entirely satisfied.

ONLY £20.00 E1.00 p/p has. Send cheque/P.O. or
order via Barclay /AcKas credit card today under our
Spacial 14 -day Trial Offer.

*TEXAS T1 58 with Applied Statistics E80.00
*TEXAS 7159 with PC 1008 and Applied Statistics E305.00

AUTUMN SALE
TEXAS T159 Calculator (complete s spec
master module. charger. etc ). PLUS statistics module and
extra set of 40 Blank Prog Cards with wallet. etc

ONLY £180

*CBM 9190R (as 41908 but with 9 memories)
*CBM Pro 100 (72 Step Nog)
*HP 19C (Cony Mem key Prog Printer)
*HP 29C (as 19C but no Printer)
*HP33E (8 mem Pro Sci /Ste)
*HP32E (Advanced Sci with Statistics)
*HP27 (10 Mem Sci / Fin / Stet)
*4-1P31E (New Sc, replaces HP21)
trH P67 (Card Prop 224 Steps 26 Mem)
*HP97 (Fully prog with Printer)
All HP range avail inc new E' range
CASIO FX360 (New 10 Dig * Exp 7 Mem 81(St Dry Lin Regr etc

E45.00
CASIO AQ 1000 (LCD Cal 3.way Stop Watch/Alarm) E20.00
CASIO FX3100 (New version of FX3000-LCD Sci/Std/Div Poles

Rec. etc; E22.50
CASIO FX8000 (as above * Stop Watch /Alarm) E27.73

£27.50
E29.50

F118.50
£87.50
E64.00
50.00
E73.50
E35.00

E242.00
E396.50

LOW PRICED COMPUTING
THE COMMODORE PET COMPUTER

with 8K bytes RAM 2001-8
A complete personal computer that

operates anywhere by simply plugging
into Maui supply Allows communications

directly from BASIC to IEEE - 488 standard devices -

Cassette Video Display Unit and
Keyboard buttt into PET

Fully guaranteed Warranty by CBM
complete only E643

NOW IT'S YOU AGAINST COMPUTERS
CHESS CHALLENGER 3 13 levels of game - beginner to expert/

£120.32
CHESS CHALLENGER '101 (10 levels of game from beginner 10

master) E184.26
BORRIS the most advanced chess computer yet BORRIS will

even play against itself. Therefore ideal for learning from
beginner to master BORRIS will 'PROMPT' you to better play)

£184.26
COMPUTER -CHECKERS -DRAUGHTS (4 levels of play) E83.28
GAMMON MASTER (with doubling dice) E138.84

*FREE - Mains (Charger included*
GOODS FULLY GUARANTEED. PRICES EXCLUDE VAT (ADD gilt

BUT INC PAP CHEQUE WITH ORDER
Company, Hospital and Government orders accepted by phone

Barclaycard /Access accepted by phone

Tel. 01-455 9855
-

EXPORT ORDERS WELCOMED
Air Freight /Au Post Delivery

Ouotations on request Payments via Letter of Credit Int.I
Money Order American Express etc

MOUNTAINDE.NE
22 Cowper St. London, EC2

1979 GOODIES
7409N 10p, £8-100, 7460N 10p, £8-100
74109N 15p, £12-100, 74155 35p, Min
Order 10 of one type - 100+ POA p/p 20p

PIHER SLIDER POTS 47K Log Track 70 mm
Overall 85mm, Singles 20p, £15-100, Doubles
50p, E40-100; Min Order 10, 100+ POA, p/p
20p

MAINS TRANSFORMER
250v Prim 0 -10v -18v 2 amp £1.00 + 50p
p/p. Octal Cable fitting plug, 20 way, 20p.
Chassis mounting plug, 20 way, 20p. Cable
mounting socket, 20 way, 20p p/p 20p.

74540 25p, 74S64 30p, MC1488L 75p,
MC1489AL 75p 20p p/p.

TRIMPOTS 500 T05 20p, 1000 Cermet 20p,
1000 Painton PCB 20p, 2000 ditto 20p, 2500
ditto 20p, 5000 ditto 20p, 1K ditto 20p. 2K
ditto 20p, 2K Helitrim 20p, 5K PCB 20p. 1M
skeleton min. vert. 12p p/p 20p.

CANNON D -TYPES. Only ones left: 15 way
socket 50p, 37 way plug 80p, 50 way socket
E1.20, 50 way wire wrap socket £1.30, 25 way
ribbon plugs 90p. P/P 20p.

NEW SN76477 sound generator IC (train,
plane, explosion, phaser gun etc.) with data,
(12.50 + 20p P / P.

TTL 74 SERIES
7400 12p 7401 12p 7402 15p
7404 14p 7407 30p 7409 16p

7410 13p 7412 18p 7414 45p
7416 24p 7417 25p 7420 15p
7427 30p 7428 32p 7430 15p
7432 26p 7438 30p 7442 50p
7451 15p 7472 76p 7460 15p
7474 28p 7475 30p 7485 95p
7486 30p 7490 30p 7491 80p
7495 60p 7496 55p 7497 E1.50
74107 30p 74109 50p 74121 25p
74123 48p 74150 90p 74151 60p
74153 70p 74154 £1.10 74155 80p
74157 60p 74162 90p 74163 90p

74164 f1.00 74165 E1.10 74188 E2.50
74190 £1.00 74192 90p 74195 90p
74198 f1.30 74279 f1.20 74284 E3.60
74368 £1.35 75450 35p 76660 50p

P/P 20p
. .,

SUPERSAVER 1 cassette recorder motor 9v
Speed governed, brand new, fantastic value,
95p p/p 20p.

SUPERSAVER 2 Hybrid Systems DAC 371-8
(8 -bit) DIL packaged + data, ideal MPU users,
brand new £2 (fraction of original cost) p/p
20p.

SUPERSAVER 3 ICL P.S.U. 12v 1.8A (7.5v-
1 5v) in maker's carton £10 p/p £2.

MEMORIES 2708 £6-85, 2102 (Signetics)
El , 1702A £2.95, 2513 (upper case) £4.65,
Mostek MK4012N (1024 x 1), few only. 68p,
p/p 20p.

SUBMIN. TOGGLES (C`& K, USA) spco
extended toggle (1.25 inch) superb quality 75p.
Standard submin. toggle dpco 80p, p/p 20p.

9 -WAY MALE/FEMALE connector (Elco
8129) 0.1 inch pitch, PCB mounting ideal for
bussing two PCBs together 35p /pair p/p 20p.

LEDS (red) TIL 209 8p, 0.2 10p, Vernitron
Ceramic filters FM -4 10.7MHz 45p, BD 236
40p, 2N3055 (TI) 40p, BC183L 10p, BC213L
10p. BF195 10p, 2521V (Dual 128 bit static
shift register 65p), RS 12-0-12 50mA sub-
miniature transformer £1.35, 5LT01 (green
phosphor) £4, suitable clock IC £3.25.
TMS3128NC (static shift reg) £1.25,
LM711CH TO -99 (Voltage comparator) 25p,
FPE 100 infra red emitter + data 15p,
MM5314 £2.95, DIL SWTS 4 way 60p.
TBA810S + DATA 65p.

P ' P 20p

All enquiries Sae please, Cat. SAE 8x6
or free with goods. P/P same for
quantities except where greater than

£1.
Rush orders as some stocks are limited

L. B. ELECTRONICS
43 WESTACOTT, HAYES,

MIDDLESEX UB4 8AH, ENGLAND
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NEWS:

audiophile           ..       .
Seconds away - round one. Two well known tape recorder manufacturers locked in
combat! Ron Harris presides over the trial by transconductance.

I RECEIVED an Xmas card this morning. No, it wasn't my
first ever you irreverent lot, but it was my first and last
from Strathearn Audio. Later the very same day a press
statement arrived on my ever receptive desk. I quote:

It is with a great deal of regret that I have to
announce the closure of Strathearn Audio. Basically the
reasons of this closure can be put into one sentence: the
treasury was unwilling to consider providing additional
funding until Autumn 1979 - but which time our
proposed tie-up with Aiwa would have been in effect. -

Unquote.
And so effective December 31, 1978, our natimised

hi-fi company ceases to be, five years and £9,000,000
later. One question oh ye powers that be - WHY NOW?

Strathearn"s past has been one of huge losses, bad
press and inadequately researched products. Through
all this the government stood by them, while loud indeed
the wolves did howl for blood.

In the past months, however, all has begun
change. Their record deck SM2000 and 21000 speaker
system are very fine pieces of work. Export orders were
growing, and by the end of '79 they could probably have
been paying their way. At last.

Surely more cash should be made available - ad-
vertise the stuff don't kill it - with the excellent original
thought evident in the products Strathearn had a future
in the hi-fi market, and as we've already lost over
£9,00,000 tax money it seems sheer lunacy to 'cut
losses' at the first sign that those losses are about to end.

There is hope that the 21000 can be saved from all
this and marketed separately. I hope so. In the meanw-
hile if there is anyone reading this out there connected
with this decision, I say again WHY NOW?

Sorry I'll Leave That again!

DUE to circumstances never entirely within my control
I've had to leave the description of Sonys TAE88 FET
pre -amp until next issue. Before any of you write in
accusing me of whiling away the month with wine, soft
music and Felicity Kendal, I assure it ain't true - if it had
been '(Ah . . what a thought . . .) I most definitely
would not be here now, and neither would the Sony
review.

Since I didn't spend the month with you -know -who,
and there is no TAE88 review - let's call it quits eh? (I
think I lose on this deal by a factor of about six million to

Gloves on, Record Amps Away

MUST be the silly season again. Below I reproduce word
for word two releases which arrived at ETI on the
same day in the same post on the same subject -
Actilinear.

There is a dispute. Revox v Tandberg. Read all about
it here, folks. No comments from me, take your pick and
make up your own minds .

the gospel according to revox
ACTILINEAR or "old wine in new bottles"

COMPETITION IS HOTTING up and not only against
products from the Far East. Even among the "European
alternatives'' aggressively formulated headlines and the
big treatment in advertisements and sales leaflets
clamour for attention. Indeed, more and more argu-
ments are being taken over by competitors, even word
for word - which not only shows lack of imagination,
but confuses the issue, at least for a time.

But it's a different matter when circuit arrangements
that have been common property for years are trotted
out as a new system and elevated to the status of main
support for an advertising campaign.

What we are talking about is the ''invention''
published by a Norwegian manufacturer (and even put
forward for patenting) known as ACTILINEAR. It is
perfectly understandable if even test engineers don't

1st.

- -
REVOX - STEREO -

,e0 TONBANDGERAT
Modell F36 501.4z

0". 7 636

Fig. 1
Transconductance converter with filter coupling in valve tech-
nique. Recording amplifier of the REVOX F36 magnetic tape
recorder. Circuit diagram drawn 26.2.62.
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know every detail of the circuit by heart. After all,
they've got other things to do besides concentrating on
the subject of voltage -current conversion (transconduct-
ance converter) in the output stage of a recording
amplifier.

Nor will a filter for decoupling the HF bias make them
sit up too sharply, because they've been around for too
long as well. A very long time, in fact. To be exact, at
least since 1962 when valves were in use and since
1965 in transistorised circuits. We have no intention of
making any assertions, for the fact is that the old REVOX
F36 tape recorder (Fig. 1), the studio machines STUDER
C37 (Fig. 2) and STUDER A62 (Fig. 3) used separate
circuits for an equalising -reamplifier, a transconduct-
ance converter and a direct supply to the recording head
via a filter circuit, with all the known advantages of such

an arrangement.
These are well -proven techniques of long standing

and are, for instance, still used in the latest REVOX B77
(Fig. 4). Interestingly enough, that machine too has an
overload margin of approximately 20dB and a filter
system prevents the bias oscillator voltage from inter-
fering with the wanted signal.

Of course, we have no objections whatsoever if other
manufacturers use these circuit details, which we had
16 years ago and did not consider worth partenting,
since in the meantime they have become common
property.

On the contrary, we assume that we are not the only
ones who are prepared for sharpened competition,
which benefits us all - as long as it is fair competition.

8
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.411 64

7.337.970

Fig. 2
Transconductance converter with filter coupling in valve tech-
nique. Recording amplifier of STUDER C37 magnetic recorder.
Circuit diagram drawn on 3.11.64.

Aufnahme-Verstorker
RECORD AMPLIFIER

Fig. 3
Transconductance converter with symmetrical output stage,
driven active generator and filter coupling in transistorised
technique. Recording amplifier of the STUDER A62 magnetic
tape recorder. Circuit diagram drawn on 18.6.65.

B77
RECORD AMPLIFIER
AUFNAHMEVERSTARKER
AMPLIFICATEUR D'ENREGISTREMENT

1.177.230

Fig. 4
Transconductance converter with free active generator and filter
coupling. Recording amplifier of magnetic tape recorder 877.

the tandberg
gospel
Deeper Into Tandberg Actilinear
A SWISS MANUFACTURER of reel to reel tape
recorders has released a "press information" claiming
that the new Tandberg "Actilinear" Recording System,
used in our tape recorders TD 20A and TCD 340A has
been known to the industry for several years. This we
believe is based on an imcomplete understanding of the
circuitry. We are, therefore, issuing the following infor-
mation which will help clarify the matter.

Figure 1 shows the schematic diagram of the Tand-
berg Actilinear Recording Amplifier chain which consists
of three modules, an Equalizer, a Transconductance
Converter and a Filter module. A more detailed expla-
nation of the recording chain is given in a technical
article "A New Recording System" by Senior Engineer
Mr. Herman Lia, Dept. of Magnetic Research and
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NEWS: Audiophile
Development, Tandbergs Radiofabrikk A / S (printed in
Audio Magazine, USA, July 1978), which also de-
scribes the ability of the Actilinear Recording System to
be adjusted to fully exploit the potential of the new high
coercivity tapes, such as the new metal particle tapes.

The claim is made that the principle of Transcon-
ductance has been well known for quite some time. This
is, of course, a fact. Transconductance is the principle
action of every transistor. Transconductance amplifiers
have been a well known means of converting voltage to
current for quite some years. Tandberg has employed
such amplifiers before in their instrumentation recorder
TIR 100/115 and in their professional portable audio
tape recorder Arrivox-Tandberg.

There are, however, an almost infinite number of
ways to design transconductance amplifiers, or voltage -
to -current converters, of which very few satisfy all the
requirements of an optimum tape recording amplifier.

It is the Tranberg application of the transconductance
principle which is of interest in the Actilinear System,
and which is one of the distinguishing characteristics of
the system. In Actilinear, we have used transconduct-
ance in such a manner as to create a high output
impedance which is symmetrical. This gives minimum
even harmonic distortion, which is not only an audible
improvement for the consumer, but is also clearly and
measureably superior to other applications of the
transconductance principle.

Third World.
When it is so well known that 3rd harmonic distortion
is inherent in all tape recording due to the tape charac-
teristics themselves, it is of principal interest to eliminate
other distortion components which will degrade the
audible/measurable performance of a tape recorder.
This is, of course, one advantage of Actilinear and clearly
differentiates it from other known systems.

Figure 2 shows the wiring diagram for the Actilinear
transconductance module, and Figure 3 shows a "simi-
lar" circuit in another well known reel to reel tape
recorder. Common for both circuits is that Q2 is used as
a constant current source and there is no feed back loop
from the output so that the linearity of the recording
signal is only determined by the linearity of Q1 and Q2.

However, the difference lies in the fact that the
Actiliner System (Fig. 2) is made symmetrical regarding

R1

AC

EQUALIZER MODULE
-r

R2

L1

R3

/11/I

C3

F
R4

C

R5

output impedance, as the collector of Q1 is connected to
the collector of Q2. Thereby, the circuit produces
minimum even harmonic distortion. In fig. 3 the point
"R" is unsymmetrical because the output impedance
varies as the output conductance hoe of Q1 varies, and as
hoe will be different for the positive and negative
amplitudes, even harmonic distortion will be produced.

Measurements of the TD 20A and the machine
employing circuitry in Figure 3 show that the Tandberg
TD 20A gives significantly higher output level in the very

Fig. 2. Actilinear

/TT

Fig. 3. Transconductance
module by a different manufac-
turer.

critical segment of the frequency range between 1 kHz
and 10 kHz at the same measured distortion level, and
consequently gives a better performance.
We suggest that the public before jumping to con-
clusions about similarity between circuits, realize that we
are talking about second and higher order effects in a
circuit which is supposed to handle large amplitude
audio signals and bias voltage applied to the output at
the same time.

In disucssing such matters, we consider a comparison
of small -signal equivalents of the various possible
applications of transconductance to be a sub -optimal
exercise, and of no value.

Our sollution is, in so far as is known, unique in the
tape recorder industry, can be adjusted to optimally
exploit metal particle tape and gives audibly superior
results with conventional tape formulations. Ell

TRANSCONDUCTANCE

C4

R11

1

Vcc, 24V

L _FILTER
- 7

Q2 I RIL2

01 /7777 /7777

R10

Fig. 1. Circuit diagram of Tandberg recording amp employing Actilinear circuitry.
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AUDIO AND

TEST EQUIPMENT
CENTRE

MICROCOMPUTERS
LEVEL I AND II
TRS80 IN STOCK

ALL PRICES
INCLUDE VAT- -

Only regular stocks listed - other makes and models available.
Telephone your order wit Access and Barclaycards

or sandalswpw with alder.

0
0

DM235

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

SCOPES - IN STOCK
3" 5A41: single Perim.
MI116. 15MH: Batt/roams. portable 286.00
745216. Dual trace version of above 360.00
Super 6 Scopes RAIN: single beam 149.00
Super 10 Scopes I OMH: Dual trace 225.00,
4025. Scopes 25M fir Duel trace 339.00
PROBES 1 10 14.60. 10 9.96 x 1 7.95 For 4S6 /41310A / 4025

LED AND LCD DIGITAL
MULTIMETERS

DM235 Sinclair portablign LED 49.95
PDM35 Sinclair Pocket 31/2 digit LED 29.95
DM350 New Sinclair 31/2 Digit . 69.95
DM450 New Sinclair 41/2 Digit ..... . 99.95

130Kv Probes 15.25. Mains adaptors 3.75. DM carrycase 8.95)
i M3A 3 Digit Miniature with large LED displays 96.00
LM3.50. 31/2 Digit Recharge Setts and charger 17 ranges 106.00
LM40A 4 Drgit
LM300 3 -digit ; Miniature battery operated 17 ranges 87.00
LM350 31/2-dioit with LCD displays 10A /mV resolution 98.00

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

except T1 /111-2 / T12/ TM 3A (TM3 AC volts only), some with AC current etc
TM11 incredible 120 Range Electronic Multi -meter 138.00
TM38 AC Micro voltmeter 3MHz >4 Megohm 130.00

Broadbandvoltmeter 300KHz.400MHz 196.00
23 Range (plus transistor checker) Large scale 35.50
26 Range Large scale . 32.00
36 Range Multi -meter . 23.50
22 Range Multi -meter (plus Continuity Buzzer) 21.00
52 Range Pocket Multi -meter .. 34.50
22 Range Double Multi -meter 17.95
26 Range Pocket Multi -meter 17.90
16 Range Popular Multi -meter 10.95
19 Range Pocket Mufti -meter with carry case 14.50
13 Range Pocket Multi -meter 7.95
12 Range Pocket Multi -meter 6.96

TE2OD

LOW
5mHz
Scope

£89.90

TM611
360TR 100k / volt
PROF 20k /volt
7081 50k /volt
TrnK500 30k /volt
6808 20k / volt
7200 20k/ volt
Micron 20k /volt
111-2 20k /volt
LT22 20k /volt
T12 5k/volt
LT101 1k /volt

NEW
LCD

Dmm 31/2
DIGIT
Only

£49.95

EM2000
K200 FET VOM 38 Ranges
GT101, 20K /Volt 23 Ranges /Transistor Checker / Continiaty Checker

AVO 8s and a large range of sepiacement tests leads in stock

45.00
77.00
17.95

GENERAL EQUIPMENT
TE7 Signal Tracer 8.95
RWRI50 SWR /Power Meter 19.60
LP30 30MH: Low Pass Filter 4.95
CX3A 150wan 3 -way AE Switch 7.50
DC25kV 100 Meg HV Probe 11.95
DRS10 36 Value Resis Box . 3.95
F X2000 Xtal Marker . 11.95
TR1000 Transistor checker in/out circuit 11.95
M0063 Signal Iniector 7.60
181 Transistor/ Diode Checker 19.95
3101 Clamp Meter 0/1 K ohm 0 / 150 300
600 AC Volts 0/300 Amp 32.95
C3042 SWR & FS Meter . 9.95
MS319 2e100 Wan Audio Watt Meter 11.95
'500V Megohmeter 500 Megohms 45.00
1000V Megohmeter 1000 Megohms 55.00
'21/2 Ante Variable Transformer 19.95
'5 Amp Variable Transformer 33.00
'10 Amp Variable Transformer 46.00
Decade Relic loam
1-11. 110 ohm in steps of 1 ohm 33.00
10.111. 110 ohm in steps of 10 ohms 33.00
1 1,111. 110 ohm in steps of 1 ohm 42.50
Cap. Decade So.
10p1 - 111 110,31 in steps of 1011 33.00

GENERATORS
TG 152 Series RC Oscillators
Sine /Square output 3H:-300KH:

T01520 75.00
10152 Oats (with meter) 95.00

T0200 Swiss RC Oseillatom
Sine /Sot.. output 1H:-1MH:

TO 2000 .. 100.00
T13200 Don (with meter) 121.00
TG200 Drop (Meter & Fine control) 126.00
1136611 Digital Sine Wave Decade control

0 2Hz-1 22MHz 267.00
TE22D (audio) 4 bands. Sine 20.200K Hz

Square 20.150KHz 65.00
TE20D (RF) 6 bands i2OKHz-500X4H1

57.00

MICROPHONES, SPEAKERS
AND COMPONENTS

LARGE RANGE IN STOCK

LOGIC PROBES AND MONITORS
-LT2000 Economy Probe 10MHz 11.95
LMI Monitor 31.00
LP1 Probe 10MHe ... 33.48
LP2 1 5M1tr 19.44
if, P.)) CC mist clip 2.20

PIEZO HORN
TWEETERS

Up to 100 watts each No ii.over
read. Only 4.95 each (P/P 20p)

10% Discount for 10 Plus

MAX 5513
550 PAW Pocket
frequency Counter 099.50
MAX 50
50 MD Pecket Counter

E57.50
500 RAU Prescaler
let /MX 1113 Sr 56 .. £37.110
MAX100 100 MHz 0 lull ball
operated cooler 93.75

TM11 TMK500
CALL IN AND SEE FOR YOURSELF

ELECTRONICSPRICES

CORRECT AT DEC.

AUDIO
301 EDGWARE RD., LONDON W2 1BN

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

ALSO AT 248 TOTTENHAM COURT ROAD W 1

TM3

TREE
CATALOGUE

SEND STAMPED
02' ro UK)

ADDRESSED ENVELOPE

FOR YOUR COPY NOW
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Ladies
LCD
Watch

ETI

X150 ,e-

i 151

gam. 411..
ot.aam..

. . . . and don't you ever say we don't listen to you again! Ever
since we first did a gentlemans watch, we have been dealing
with a constant never ending stream of requests for a ladies
model. Well at long last we can claim to have done something
about it!

It wasn't easy arranging this sort of price on a product this
good - but ETIs done it again! The watch is small enough to
look good on the prettiest wrist, and accurate enough to satisfy
the most fastidious. Normal display shows time of course, with
both date and seconds available on a push of a button. A
backlight is also included.

Battery life should be greatly in excess of a year, and the
bracelet is a smart stainless steel.

£9-95
Inclusive of VAT and Postage

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

To:
Ladies LCD Watch Offer
ETI Magazine

4 25-27 Oxford Street
London W1R 1RF

Please find enclosed my cheque/PO for
£9.95 (made payable to ETI Magazine) for aU ladies LCD watch

1.11

Address

4
Please allow 14 days for delivery.

Name

ELECTRONICS TODAY INTERNATIONAL - FEBRUARY 1979



MARKET PLACE
Digital Alarm

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) 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.

IFS

0

amml

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 Hanimex Digital Alarm Clock.

Name

Adress

Please allow 28 days for delivery
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LCD
Watch

New low price!

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

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

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

C8.95
(Inclusive of VAT and Postage)

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

To:

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

Please find enclosed my cheque/PO for £8.95 (made payable to
ETI Magazine) for my LCD Digital Watch.

Name

Address

Please allow 14 days for delivery
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7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410

10p
10p
10p
10p
12p
12p
25p
25p
12p
12p
12p

7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
7483

12p
25p
20p
25p
25p
25p
25p
40p
85p
75p
75p

74137
74138
74141
74142
74143
74144
74145
74147
74148
74150
74151

90p
100p

50p
180p
270p
270p

55p
100p

90p
65p
45p

74195 50p
74196 50p
74197 50p
74198 100p
74199 100p
74293 90p
74L500 18p
745112 80p

CMOS
4000 12p
4001 12p

4055 130p
4056 120p
4060 100p
4066 35p
4069 12p
4070 12p
4071 12p
4072 12p
4081 12p
4082 12p
4093 70p

CA 3140 60p
LF 356 80p
LF 357 80p
LM 211 H 250p
LM 300 TR5 170p
LM 301 AN 30p
LM 304 200p
LM 307N 65p
LM 308 T05 100p
LM 308 DIL 100p
LM 309 K 100p

LM 3909 N 65p
MC 1310 P 140p
MC 1312 P 150p
MC 1314 P 190p
MC 1315 P 230p
MK 50398 650p
MM 5314 380p
MM 5316 480p
NE 529 K 150p
NE 555 25p
NE 556 90p

TBA 480 Q
TBA 520 Q
TBA 530 Q
TBA 540
TBA 550 0
TBA 560 C
TBA 641 Al 2
TBA 700
TBA 720 Q
TBA 750 Q
TBA 800

200p
200p
200p
200p
250p
250p
250p
180p
225p
200p

80p
7411 15p 7484 70p 741 53 45p 4002 12p 4510 60p LM 310 TO5 150p NE 56213 400p TBA 810 100p
7412 15p 7485 60p 74154 70p 4006 80p 4511 70p LM 311 TO5 150p SAD 1024 1500p TBA 820 100p
7413 25p 7486 25p 74155 45p 4007 14p 4516 65p LM 317 K 325p SL 91713 650p TBA 920 Q 280p
7414 45p 7489 130p 74156 45p 4009 30p 4518 65p LM 324 70p SN 76003 N 150p TCA 270 Q 220p
7416 25p 7490 25p 74157 45p 4011 12p 4520 65p LM 339 60p SN 76013 N 110p TCA 270 S 220p
7417 25p 7491 40p 74160 55p 4012 12p 4528 80p LM 348 N 90p SN 76013 ND 125p TCA 760 300p
7420 12p 7492 35p 74161 55p 4013 30p 4583 70p LM 380 60p SN 76023 N 110p TCA 4500 A 450p
7421 20p 7493 30p 74162 55p 4015 50p LINEAR LM 381 N 90p SN 76023 ND 125p TDA 1008 350p
7422 15p 7494 70p 74163 55p 4016 30P AY3 8500 450p LM 382 90p SN 76033N 150p TDA 1034 450p
7423 20p 7495 45p 74164 60p 4017 50p LINA Rci

180pCA 3039 70p SN 7627 N 160p TDA 2002 300p
7425
7426

20p
22p

7496
7497

45p
120p

74165
74166

60p
75p

4018
4019

55p
40P

,A 25pCA 3046 60p -LM 709 CCA 3060 225p 40p
SN 76228 N 180p
SN 76660 N 75p

TDA 2020
TL 084

300p
120p

7427 22p 74100 80p 74167 160p 4020 50p CA 3065 200p LM 710 T05 60p TAA 300 100p XR 320 250p
7428 25p 74104 40p 74170 100p 4022 50P CA 3076 250p LM 710 DIL 65p TAA 350 190p XR 2206 450p
7430 12p 74105 40p 74173 80p 4023 12P CA 3080 75p LM 723 T05 40p TAA 550 35p XR 2207 450p
7432
7433

20p
28p

74107
74108

25p
100p

74174
741 75

60p
60p

4024
4025

40p
12p

CA 3084 250 LM 723 DIL 40pp
CA 3085 85p LM 733 120p

TAA 570 220p
TAA 661B 140p

XR 2208
XR 2216

600p
650p

7437 20p 74166 75p 74176 50p 4026 80p CA 3086 60p LM 741 20p TAA 700 350p XR 2567 250p
7438 20p 74109 25p 74177 50p 4027 30p CA 3088 190p LM 748 40p TAA 790 350p XR 4136 150p
7440 12p 74118 75p 74178 75p 4028 45p CA 3089 160p LM 1303 N 100p TAD 100 150p XR 4202 150p
7441 45p 74120 80p 74179 120p 4029 50P CA 3090AQ360p LM 1458 100p TAD 110 130p XR 4212 150p
7442 40p 74121 25p 74180 90p 4030 30p CA 3123 E.; 130p LM 3080 75p TBA 120 S 60p XR 4739 150p
7443 60p 74122 35p 74181 130p 4032 80p CA 3130 100p LM 3900 55p TBA 120 T 85p ZN 414 100p
7444 60p 74123 40p 74182 50p 4033 100p IN 4148 Diodes by ITT/Texas, 100 for £1.50 First grade LED,
7445 65p 74125 35p 74184 120p 4040 60p Static Ram 2102 1024X 1 bit 450 nano sec, £1.00 each .125 or 0.2 red
7446 50r 74126 35p 74185 100p 4043 60p 2112 256 x 4 bit 450 nano sec. £2.50 10p each 100 Ini

7447 50p 74128 60p 74188 32Op 4046 90p EL" 0, 1 ,000 f 0
Murata Ultrasonic Transducers 40kHz, £2.00 each, £3.50 pair

E

7448 50p 74130 120p 74190 70p 4047 80p All prices include post and VAT
7450
7451

12p.
12p

74131
74132

90p
45p

74191
74192

70p
60p

4048
4049

50p
25p T. POWELL7453 12p 74135 90p 74193 60p 4050 25p 306 ST. PAULS ROAD, HIGHBURY CORNER, LONDON, N.1. TEL. 01-226 1489

7454 12p 74136 80p 74194 55p 4054 100p Barclay /Access credit cards accepted

DUAL VOLTAGE

TRANSFORMERS
PRIMARY 220-240 50HZ.

ALTERNATIVE SECONDARY VOLTAGE AND CURRENT
AVAILABLE BY SERIES OR PARALLEL CONNECTION

Type Veltege Correll P/P Type vote I Caffein P/P

06766 6+6 0.5A each 1.50 50P 08FE24 24+24 0.156 each 1.80 50P

08E06 6+6 0.6A each 1.80 501)
I 2FE24 24+24 0.24 each 2.00 50P

12FE06 6+6 IA each 2.00 6011
213FE24 24+24 0.44 each 2.60 70p

20FE06 6+6 1.6A each 2.60 70p 50F624 24+24 0.84 each 3.10 701I
50FE06 6+6 311 each 3.10 70p 60FE24 24+24 1.24 each 3.60 IS5p

601E96

06FE09

08FE09

12FE09

206009
501E09
606609
06FE12

9+9
9+9
9+9
9+9
9+9
9+9
2+12

46 each

0.311 each

0.5A each
0.75A each

IA each
2.5A each

3A each
0.25A each

3.60

1.50
1.80

2.00
2.60
3.10

3.60
1.50

135p

50p

50p
60p
70p

70p

85p

sOP

80FE24
50FE28

60FE28
80fE28
20F530
50FE30

60FE30

806630

24+24
28+28
28+28
28+28
30+30
30+30
30+30
30+30

1.54 each
0.75A each

1.14 each
1.44 each

0.354 each
0.754 each

IA each
1.26 etch

3.1

3.60
4.50
2 60
3.10
3.60
4.50

1.00
70p

85p
1.00
7110

70p

85p
1.00

08FEI2 2+12 0.3A each 1.80 50p Multi -Tap 8 nee. Voltage

I 2FE12 2+12 0.5A each 2.00 60p Available 3. 4. 5. 6. 8. 9. 10. 12. 15. 18.

20FEI2 2+12 0.11A each 2.60 71M 12-0-12 CR 15.0-15 0-12-15

50fE12 2+12 2A each 3.10 7011 30FE30 24 + 30 IA 3.40

60FE12 2+12 2.5A each 3.60 55P 60FE30 24+30 2A 3.10 859

110FE12 2+12 3A each 4.50 1.00 80FE30 24+30 3A 4.50 1.00

06FE15 5+15 0.2A each 1.50 50P 100FE301 24+30 4A 5.60 1.15

68FEI5
12FE15

20FE15

50FE15

60FE 1 5

ISOFE15

5+15
5+15
5+15
5+15
5+15

0.25A each
0.411 each

0.6A each
1.6A each

2A each
36 each

1.80

2.00
2.60
110
3.60
4.50

50P

50P
70p

70p

8511

1.00

Goitre Tap Seconder!
FE06

fE09

FEI2
FE15

5 0 6
9-0-9

12.0-12

15-0-15

IA each
IA each
lA each
IA each

2.00
2.60
2.60
3.10

60p
70p

70,
70p

06FE20 20+20 0.15A each 1.50 50P FE20 20-0-20 lA each 3.10 70p

08FE20 20+20 0.2A each 1.80 50P 60E552 26-0-26 18 each 3.60 1.00

12FE20 20+20 0.25A each 2.00 50P 60FE28 28-0-29 18 each 3.60 1.00

20FE20 20+20 0.5A each 2.60 70p 60FE30 30430 16 each 3.60 1.00

50F020 20+20 1.26 each 3.10 70p 1001E26 26-046 2A each 5.15 1.15'

60E020 20+20 1.56 each 3.60 85p 100FE30 30-0-30 2A each 5.15 1.15

80FE20 20+20 2A each 4.50 1.00 1006E36 36-0-36 2A each 5.15 1.15

Char sr Trasslormsi Air cored Asidio Crus Our Cells

481E12 0-6.12 4A 3.19 7011 FE01 0.1m11 0.26 20p

66FEI2 0-6-12 5A 3.80 85p FE03 0.3m11 0.26 20p

70FEI2 0412 6A 4.86 IRO FE05 0.5mH 0.30 20p

TRADE ENQUIRIES PAYMENT TERMS
FLADAR ELECTRIC WELCOME C.W.O., Cheques
P.O. BOX 19
WESTCLIFF-ON-SEA
ESSEX, 0702-613314

PLEASE ENQUIRE
FOR OTHER TYPES

NOT SHOWN

Postal Orders
Please add 8% VAT
After post & packing

STEREO DYNAMIC
RANGE CONTROLLER
CP-DR1
'Noise -free' Cassette Recordings (with an additional 30 db
dynamic range); signal expansion (to recover lost dynamics)
and compression (for listening in noisy environments) are all
achievable with the Magnum CP-DR1.
If you wish to avoid point-to-point wiring, use the newly -
announced CP-MPC4 interconnection board and build your
system within the hour. We can provide suitable pots, etc., you
may require. The CP-MPC4 also has provision for a CP-TM1 if
you wish to monitor signal levels.

CP-DR1 - £41.40 incl. (U.K.) £43.40 incl. (Export)
CP-MPC4 - £6.86 incl. (U.K.) £8.86 incl. (Export)
Also available: Pre -amplifiers, Power Amplifiers, Filters, Peak
Programme Monitors, Active Crossovers, Stereo Function
Modules, Power Supplies, plus all pots., switches, etc.

fiLJOID Lid.
DEPT. ET2, 13 HAZELBURY CRESCENT

LUTON, BEDS, LU1 1DF
TEL: 0582 28887

SEND LARGE S.A.E. FOR DETAILS
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PROJECT

TWONKY
May Hadley has designed an MPU music box that plays random tunes to the rules
laid down by a compositional algorithm.

EVER SINCE THE computer was
invented, whenever that was, there
have been people who have sought
to apply it in previously untouched
fields. Doubtless the same will
happen with the microprocessor to a
much greater extent because of its
vastly lower cost and wider circle of
users. Certainly the amateur
constructor can do far more than
simply make miniature computers.
Twonky is one such application in the
field of computer music.

Macro Music
Music was first applied to

computers in the late '50s. Machines
of that vintage were often fitted with
loudspeakers monitoring a register or
address bit, to aid in software and
hardware fault tracing. Cunning
programmers soon realised how to
make such computers play tunes
when no-one was around to stop
them, and so computer music was
born. It grew rapidly.

One of its earliest exponents was
Professor Lejaren Hiller of Illinois
University who together with his
colleague Prof. Leonard M. Isaacson
conducted a series of studies which
are described in their book
'Experimental Music' (McGraw Hill
1 959). They began by using the
computer to test the classical
compositional rules of species
counterpoint, developed in the
seventeenth century by J. J. Fux and
taught to music students ever since.
A program was written which would
generate random notes, test them
against the rules and insert them
where a suitable match was found.
Though this sounds simple enough,
it took several years to do, as the
'rules' were by no means complete:
many things were assumed as being
obvious by the musical theorists
which had to be explicitly stated for
the computer.

Suite Illiac
By this time, the original aim,

which was to test the compositional

rules in question, had become
secondary to the fun of using the
computer to generate new music.

Other styles and principles, ranging
from the sixteenth to the twentieth
centuries, were applied in something
of a mixture, and the result served up
as the 'Illiac Suite for String Quartet'
(named after the famous ILLIAC IV
computer on which they were
composed.) This proved rather
disappointing, sounding almost a

ELECTRONICS TODAY INTERNATIONAL - FEBRUARY 1979

parody of twentieth century chamber
music.

Other workers, such as Professor
J. K. Randall of Princeton University,
developed slightly different lines of
approach, including the one used by
Twonky. Prof. Randall's work
'Prelude to Mudgett' may be heard
on disc (Nonesuch 71 245), and is a
typical example of this style and
approach.

While this effort was going into
composition and stylistic analysis,

79
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PROJECT:Jwonky
Full circuit diagram of Twonkey. If a less
'harsh' output from the loudspeaker is
required a 10n -47n capacitor can be con-
nected between the base of (11 and ground.

NOTE:
IC1 IS 4030
IC2 IS 4006
IC3 IS SC/MP
IC4 IS 4011
IC5&6 ARE 2112
IC7 IS 1702
Dl IS BC184L
D1-8 ARE 0A90

HOW IT WORKS - HARDWARE
The National Semiconductor SC/MP is a

simple, cheap, 8 -bit processor designed for
use in minimal systems; to this end it has an
on -chip clock generator and I/O facilities,
and needs no bus buffers in small systems.
The instruction set is not large, but contains
such useful features as a wide range of
addressing modes and the capability of
double -indexed memory references.

Internally, the chip has seven main reg-
isters; an 8 -bit accumulator, an 8 -bit status
register, four 16 -bit pointer or index registers
(one of which is dedicated as the program
counter), an 8 -bit extension register. All
memory references (including jumps) are via
an index register; the second byte of each
memory reference instruction is a displace-
ment which is added to the index register and

NWDS, and NRDS high, to prevent spurious
memory enables while the MPU outputs are
in the high impedance mode between
memory accesses.

Components R5, R8, C2, and C3 set the
processor clock frequency at about 4MHz. R5
can be made variable to act as a tuning
control, but must be between 100 ohms and
2kilohms. The MPU is reset on power -up by
R3 and Cl, and the first instruction is fetched
from location OOIH.

106 and IC7 form a PRBS generator. An
18 -stage shift register, clocked by the NADS
strobe from the MPU has exclusive OR feed-
back arranged around it such that it will
produce a stream of bits in a repeating'
sequence 218-1 (262,143) bits long. Within this'
overall sequence, the bit stream is random,

R10-17 -9V
240R

other people were engaged in
turning the computer into a new
musical instrument, a 'super
synthesiser' (although this work was
begun before Dr Moog invented the
voltage controlled analogue
synthesiser). Several programs have
been developed; TEMPO by Glough
and Sosman on an IBM 360/44,
MUSIGOL at the University of
Virginia, and the most widely used,
MUSIC 4 (and its derivatives
MUSIC's 4B, 4BF, and 5) at Bell labs
and Princeton.

This is a program, mainly in
FORTRAN IV but with some
assembly language sections, which

play tunes monophonically using
squarewaves. The compositional
algorithm (due to Prof. Randall) is
based on two simply observations: -

1. Every tune has at least one
highest note

2. Every tune can be split into two
subtunes at least one not long, which
may then themselves be regarded as
tunes.

To compose a tune using these
rules, we assume also that each tune
only has one highest note, and that
each subtune is half the length of the
tune. We take a given note as the
highest note in the whole tune and



may be in the range -127 to 127. If the
displacement has the value -128 the con-
tents of the extension register are used as the
displacement to be added (doubly indexed
memory reference). There is, however, no
explicit subroutine call instruction.

The status register contains carry, over-
flow, and interrupt enable flags, two sense
input bits, and three user definable flags.
These last five are taken to package pins to
provide limited I/O capability. Twonky uses
the sense -B input to read random bits from
the pseudo -random binary sequence genera-
tor (PRBS generator) and the flags to drive
the audio amplifier. Out of the total of 46
instructions, only 17 are used and these are
shown in fig. 1 along with the status register
bit allocation.

The program itself is 256 bytes long and
lives in a 1702A EPROM at addresses 000H
to OFFH. 256 bytes of RAM in the shape of 2,
2112-A4 256 x 4 bit static chips are provided
at addresses 100H to 1FFH. Address lines
AO to A7 are common to 1C2, 3, and 4, while
A8 is taken to the CE input of IC2 to enable it
at the correct range of addresses. Note that
1C2 will be enabled by any memory access,
read or write, in the correct address range. If
a faulty program goes berserk and tries to
write to ROM, two devices will be enabled
onto the data bus at the same time. This
might be fatal, were it not for R9 -R16 which
prevent a short circuit. Additionally, in con-
junction with DI -D8, they prevent negative
voltages from the PMOS ROM appearing at
the inputs of the other, NMOS, devices on the
bus.

The RAM is enabled by the signal from pin
11 of IC5, which will be low (RAM enabled)
when A8 is high and either NWDS (not write
data strobe) or NRDS (not read data strobe)
is low. The resistors R7, 8, and 18 tie AS,

i.e. the probability of the next bit at any point
in the sequence being a one is constant at 0.5.
This random sequence is fed to sense -B on
the MPU and is used by the software to
provide the random element in each tune.

Also, since the sense -B input is not samp-
led by the MPU internal logic during the
NADS strobe time, the random bit will'
always be read unambiguously.

The power to 106 and 1C7 is not switched;
they are CMOS devices which when not
being clocked draw only about a microamp.
This is necessary, as should the shift register
be in the all zero state on switch on, the
generator will stick and produce a con-
tinuous stream of zeros. Logic could be
incorporated to force ones into the register
on switch -on, but unless it was very devious,
would result in the dame sequence of
pseudo -random bits (and hence tunes)
occuring every time.

The audio output is taken from the MPU
flag 0 output and amplified by Q1 to drive the
speaker. A line level output may also be
taken from flag 1 or 2 if desired.

There are two types of SC/MP processor
available; this circuit uses the NMOS variety,
which is cheaper, faster, uses less power and
needs only +5V and ground. The older
PMOS type can be used, but not all the
control signals are the same, and so the
circuitry around 105 will need to be altered.
The pitch will also be about an octave lower.
Owners of SC/ MP development systems,
such as the introkit, MK14, or Scrumpi will be
able to hook up a PRBS generator and
loudspeaker to their systems with little tro-
uble, and to relocate the code as appropriate.
For further details on the SC/MP chip the
data sheet, Nat. Semi pub. No. 426305290-
00IB (!) may be consulted.

0000 08 04 01 36 04 FE 32 C4 01 CA 00 C4 00 36 C4 00 Hex dump of the
0010 32 C6 01 C4 80 31 C4 80 01 C4 01 35 Cl 00 C9 80 PROM program for
0020 01 F4 02 02 01 C9 80 06 D4 20 98 OA Cl 80 F4 01 the Twonky composer
0030 02 C9 80 01 90 10 01 F4 FE 02 01 Cl 80 F4 01 02
0040 C9 80 01 F4 02 02 98 05 01 C5 02 90 CF C4 00 32
0050 F4 F9 02 98 06 F4 07 02 32 90 B6 C4 EF 32 35 C4
0060 01 37 C4 FF 33 06 D4 20 9C 06 C4 97 31 3D 90 F5
0070 06 D4 20 9C 06 C4 9B 31 3D 90 08 C4 9F 31 3D C4
0080 9F 31 3D 06 D4 20 9C 06 C4 9B 31 3D 90 D7 C4 9F
0090 31 3D C4 9F 31 3D 90 CD C4 01 90 06 C4 02 90 02
00A0 C4 03 35 C7 FF 01 C2 80 CB 00 01 F4 08 02 01 C2
00B0 80 01 C4 00 35 19 F4 FF 02 9C FA 01 CB 01 33 98
0000 04 33 C7 FF 3D 33 C3 01 31 C4 07 07 C4 OF SF 00
OODO C3 00 F4 FF 02 9C FB C4 00 07 C3 00 F4 FF 02 9C
00E0 FB 31 F4 FF 02 9C El 8F 3A C7 02 33 9C D7 35 3D
00F0 32 35 3C 44 48 51 5B 67 FE FO D6 BD B3 AO SF 7F

CO

generates musical sounds as a series
of digital samples which are fed to a
D/A converter, usually via the
intermediate medium of magtape.
Sounds are described in terms of
instruments, which are routine that
use stored tables of sinewaves,
exponentials, ramps and other
waveforms to generate complex
sound sources. These are coupled via
filter, reverberations, stereo position
and other modules into an
orchestra,' which outputs the final

sound onto tape. The music to be
played is input in the form of note
cards. These punched cards carry
such details as pitch, rate of rise and
fall of the envelopes, start time, and
other, user -defined parameters.

One Hundred 'seconds
In the early days, it took as much
as 50 to 100 seconds of computer
time to generate a second of music,
but with modern machines, synthesis
can take place in real time or faster.
The program is not, however,
suitable for live performance use.
The result of such programs can be
most impressive, particularly in the
hands of a skilled 'player.' Certainly,
they are far more flexible and
versatile than analogue synthesisers.
They have the particular merit that if,
for example, 96 oscillators are
needed, the function OSCIL is
merely called 96 times. This uses
more processor time, but does not
need any additional hardware.

MUSIC 4B, together with
analogue sound synthesisers, is
described in Hubert S. Howe's book
'Electronic Music Synthesis.' The
field of digital sound synthesis is
certainly an exciting one, but is
somewhat beyond the reach of the
amateur, although with powerful 16
bit machines such as the LSI 11 and
TMS9900 becoming cheaper, it may
not remain so for long.

A Little Micro Music
Twonky is a composing machine

which also incorporates sqftware to

assign it randomly to one or other of
the subtunes. The highest note in the
other subtune must be lower than
that in the first: we assume it is the
next note down whatever scale we
are using. However, each subtune
may now itself be regarded as a new
tune, provided it is at least two notes
long. Hence in each first -level
subtune, we take the highest note
and assign it randomly to one or
other of the second -level subtunes,
adding the next lowest note in our
scale as the highest note in the other.
By repeating the process, we double
the number of known notes in our
tune (each of which is the highest
note of some subtune) and increase
the number of pitches by one for
each level of splitting we indulge in.
This process can hence be described
as a random tree.

Seventh Level
In Twonky, seven levels of

division are used to generate 128
subtunes each one note long, with a
total range of 8 pitches (one octave
of the scale of C major). The random
decision at each level is produced by
a hardware random number
generator.

The rhythmic element in each tune
is produced by selecting one of a
small number of rhythm units or bars
on a random basis and fitting the
notes of the tune to that bar. The
melodic algorithm weights the
distribution of notes binorally, thus
there are 2 F s (one of each octave),
7 G s 21 As, 35 B s, 35 C s, 21 D s,
and 7 E s. The tonic or key -note C
occurs most frequently, lending a
definite key to the melody. However,
it is usual for the dominant G also to
occur frequently, which it does not
do. This gives all Twonky's
compositions a unique and unusual
style, somewhat like Mediaeval
music (nothing to do with the use of
a SC/MP MPU) this is enhanced by
the ready tone of the square wave
output.



00
01
03
04

08
C4
36
C4

01

FE

START
NOP
LDI
XPAH
LDI

1

PTR 1
FEH

06 32 XPAL PTR 2
07 C4 01 LDI 1

09 OA 00 STO PTR 2+0
OB C4 00 LDI 0
OD 36 XPAH PTR 2
OE C4 00 LDI 0
10 32 XPAL PTR 2

11 C6 01 OUTLOOP LD PTR 2+ 1
13 C4 80 LDI 80H
15 31 XPAL PTR 1
16 C4 80 LDI -128
18 01 XAE
19 C4 01 LDI 1

1B 35 XPAH PTR 1
IC Cl 00 INLOOP LD PTR 1 + 0
1E C9 80 STO PTR 1-128
20 01 XAE
21 F4 02 ADI 2

23 02 CCL
24 01 XAE
25 C9 80 STO PTR 1-128
27 06 CSA
28 D4 20 ANI 00100000B=32
2A 98 OA JZ INCLOW
2C Cl 80 LD PTR 1-128
2E F4 01 ADI 1

30 02 CCL
31 C9 80 STO PTR 1-128
33 01 XAE
34 90 10 JMP EXTEST
36 01 INCLOW XAE
37 F4 FE ADI -2
39 02 CCL
3A 01 XAE
3B CI 80 LD PTR 1-128
3D F4 01 ADI
3F 02 CCL
40 C9 80 STO PTR 1-128
42 01 XAE
43 F4 02 ADI 2
45 02 CCL
46 98 05 EXTEST JZ PTEST
48 01 XAE
49 C5 02 LIDO) PTR 1 + 2
4B 90 CF JMP INLOOP
4D C4 00 PTEST LDI 0
4F 32 XPAL PTR 2
50 F4 F9 ADI -7
52 02 CCL
53 98 06 JZ NOTE
55 F4 07 ADI 7

57 02 CCL
58 32 XPAL PTR 2
59 90 B6 JMP OUTLOOP
5B C4 EF NOTE LDI EFH
5D 32 XPAL PTR 2
5E 35 XPAH PTR 1

PROJECT: Twonky

PROGRAM LISTING
Dummy instruction - not executed
Store 1 in location 510

Clear cycle counter (No. of levels down
decision tree)
Each location in top half of memory is
written to two locations starting at
bottom of RAM with random incre-
ment. Repeated 7 times
Increment cycle counter
Set PTR 1 =180H= 384 (bottom of top
half of RAM)
Extension register= -128
PTR 1 points to location being read, and
is stepped upwards. EXT contains
displacemtn to location being written

Take contents of (PTR 1) and store 1 in
(PTR I + EXT) and in (PTR 1 + EXT + 2)

Input random bit and either:

Increment PTR 1 + EXT+ 2) or:

Increment PTR 1 + EXT)

Add 2 to EXT for next pass

If EXT= 0 go to PTEST; 1 pass through
memory completed, else add 2 to PTR 1
and loop back to INLOOP

If cycle counter PTR 2) = 7 then go to
note PTR 2= 0)

else go to OUTLOOP

PTR 2 points to pitch table
PTR was zero)

Clear high byte of PTR 1 return address

83 06 SECPART CSA
84 D4 20 ANI 001000008
86 9C 06 JNZ RHYTH3
88 C4 9B LDI 9BH
8A 31 XPAL PTR 1
8B 3D XPPC PTR 1
8C 90 D7 JMP NXNOTE
8E C4 9F RHYTH3 LDI 9FH
90 31 XPAL PTR I
91 3D XPPC PTR 1
92 C4 9F LDI 9FH
94 31 XPAL PTR I
95 3D XPPC PTR 1
96 90 CD JMP NXNOTE
98 C4 01 WRNOTE LDI 1

9A 90 06 JMP GO
9C C4 02 LDI 2

9E 90 02 JMP GO

AO C4 03 LDI 3

A2 35 GO XPAH PTR 1
A3 C7 FF LD(d) PTR 3-1
A5 01 XAE
A6 C2 80 LD PTR 2-128
A8 CB 00 STO PTR 3 + 0
AA 01 XAE
AB F4 08 ADI 8

AD 02 CCL
AE 01 XAE
AF C2 80 LD PTR 2-128
B1 01 XAE
B2 C4 00 LDI 0

B4 35 XPAH PTR 1
B5 19 5101 SIO
B6 F4 FF AD1 -1
B8 02 CCL
B9 9C FA JNZ S101
BB 01 XAE
BC CB 01 STO PTR 3+ 1
BE 33 XPAL PTR 3
BF 98 04 JZ PLAY
CI 33 XPAL PTR 3
C2 C7 FF LD(a) PTR 3-1
C4 3D XPPC PTR I
C5 33 PLAY XPAL PTR 3
C6 C3 01 LD PTR 3+1
C8 31 POS XPAL PTR 1
C9 C4 07 LDI 00000111B
CB 07 CAS
CC C4 OF LDI 15
CE 8F 00 DLY 0
DO C3 00 LD PTR 3+0
D2 F4 FF ADII ADI -1
D4 02 CCL
D5 9C FB JNZ ADII
D7 C4 00 LDI 00000000B
D9 07 CAS
DA C3 00 LD PTR 3+0
DC F4 FF ADI2 ADI
DE 02 CCL
DF 9C FB JNZ AD12
El 31 XPAL PTR I
E2 F4 FF ADI -1
E4 02 CCL

Input random bit and either:

Write middle sized note by subroutine
at 9BH, on return go to NXNOTE

or write 2 short notes by 2 calls to
subroutine at 9FH

Go to NXNOTE for next note from RAM

Subroutine WRNOTE. Entry point de-
termines note length divisor. This is
loaded to high byte of pointer con-
taining return address as this is always
zero)

Load pitch code from RAM, use as index
for table of pitches. Replace code with
actual pitch from table. Pitch code stays
in extension register

Add 8 to pitch code and use as index to
duration table contains number of
cycles for 0.362 secs at each pitch)

Note length to EXT ready for division
divisor is fetched from pointer 1 high
byte which is zeroed at the same time

Number of cycles divided by 2, 4, or 8
depending on subroutine entry point to
give the 3 different note lengths

Note length is stored in RAM location
immediately above corresponding pitch
if end of RAM , 100H) has been reached,
go to play else decrement PTR and
return

Load note length PTR points to low
byte of current note) and store in PTR 1

Load bit pattern to set flag bits in stat
reg. Output high delay to make half
cycles of audio waveform same length

Load pitch from RAM number of times
round this delay loop for a half cycle at
desired frequency)

Clear flag bits
Takes audio output low
Load pitch from RAM
Delay loop for negative half cycle

Decrement cycle counter. If not zero, go
to POS for another cycle



5F C4 01 LDI
61 37 XPAH PTR 3
62 C4 FF LDI FFH
64 33 XPAL PTR 3
65 06 NXNOTE CSA
66 D4 20 ANI 00100000B
68 9C 06 JNZ RHYTH1
6A C4 97 LDI 97H
6C 31 XPAL PTR 1
6D 3D XPPC PTR 1
6E 90 F5 JMP NXNOTE
70 06 CSA
71 D4 20

,RHYTH1
ANI 00100000B

73 9C 06 JNZ RHYTH2
75 C4 9B LDI 9BH
77 31 XPAL PTR 1
78 3D XPPC PTR 1
79 90 08 JMP SECPART
7B C4 9F RHYTH2 LDI 9FH
7D 31 XPAL PTR 1
7E 3D XPPC PTR 1
7F C4 9F LDI 9FH
81 31 XPAL PTR 1
82 3D XPPC PTR 1

will be stored here)

Set PTR 3 = 511= 1FFH  top of RAM)

Start of note length writing loop
input random bit and either:

Write long note by subroutine at 97H,
on return, jump back to NXNOTE

or input random bit and either:

Write middle sized note by subroutine
at 9BH, on return go to SECPART

or write 2 short notes by 2 calls to
subroutine at 9FH

The programme itself falls naturally into
four parts, which are shown in the four
flowcharts. Of these, three (START, NOTE
and WRNOTE) write the tune, and one
(PLAY) plays it. Before describing the
operation of each in more detail, a couple of
notes are relevant.

- enclosing an expression in brackets
turns it from a number into an address.
Thus 510 is a number, but (510) means 'the
contents of location 510'.
- all variables used in the flowcharts are
actual machine registers except for the
dummy variables A and B in WRNOTE. Of
these, B is introduced only to improve
readibility, while A is an argument passed
to this subroutine from the main program.
It is implemented in object code by calls to
3 different addresses for its 3 possible
values.

START

This is the program section which imple-
ments the random decision tree to select the
pitches used in the tune. In this section the
notes are numbered from 1 to 8 (highest to
lowest). The code for each note consists of
two bytes, one for pitch and one for duration,
which occupy consecutive locations. Pitches
are always in even -numbered locations.

On reset, a 1 is written to the last note pitch
location (510), and the loo'p counter PTR 2 is
reset. The program then enters a loop in
which each note in the top half of RAM,

E5 9C El JNZ POS Inter note gap
E7 8F 3A DLY 58 Move note counter to next note
E9 C7 02 LD@ PTR 3 + 2 If PTR 3/200H go to play next note)
EB 33 XPAL PTR 3
EC 9C D7 JNZ PLAY
EE 35 XPAH PTR I Else go back to start for another tune!
EF 3D XPPC PTR 1
FO 32 DEFB 50 350.875 HZ Pitches at 4MHZ
Fl 35 DEFB 53 332.005 HZ
F2 3C DEFB 60 294.985 HZ
F3 44 DEFB 68 261.645s HZ
F4 48 DEFB 72 247.645 HZ
F5 51 DEFB 81 A 221.045 HZ
F6 5B DEFB 91 197.47 HZ
F7 67 DEFB 103 175.07 HZ

F8 FE DEFB 254 0.362 SECS Length of long note at
F9 FO DEFB 240 0.361 SECS
FA D6 DEFB 214 0.363 SECS
FB BD DEFB 189 0.361 SECS
FC B3 DEFB 179 0.361 SECS
FD AO DEFB 160 0.362 SECS
FE 8F DEFB 143 0.362 SECS
FF 71 DEFB 127 0.363 SECS

HOW IT WORKS -SOFTWARE
starting at the bottom and going up, is
written to two successive note locations,
starting at the bottom. of RAM and going up.
The writing address catches up with the read
address at location 510, which is written to
508 and back into 510. At each step one or
other of the two locations is incremented,
depending on the state of the random
number generator.

Thus after one complete pass through this
loop, our tune, which started out as one note
- a one - in location 510, is now twice as
long and has two notes, a one and a two,
randomly arranged in locations 508 and 510.
So far so good. We now repeat this loop a
total of seven times, each time doubling the
number of notes written, until the memory is
full (128 notes). We will then have 8 different
note numbers or pitches. In fact, what we
have done is identical to the decision tree
method in the text (try it yourself with pencil
and paper).

This section occupies addresses OOH to
60H. PTR 2 is the loop counter which goes
from one to seven. On reaching seven, the
program branches to NOTE. Within the
section, PTR 1 points to the location being
read, and EXT contains the displace it
from this address to that of the location
written into.

SC/MP fanatics may notice that a separate
read -increment -write instruction sequence is
used (at 2CH to 33H and at 3BH to 41H)
instead of the increment and load single
instruction. This is because the ILD instruc-

Lion does not allow doubly -indexed addres-
sing to be used. This is not made very clear in
the databook, and had to be found out the
hard way!

NOTE
NOTE is the program section concerned

with writing the rhythm of the tune. It has
three different note lengths to play with, of
relative values 4, 2, and 1. Each bar or rhythm
unit can be one of 4, 2 + 2, 2 + 1 + 1 + 1,1 +
1 1 + 2, or 1 + 1 + 1 + 1, determined by
random decisions. The flowchart for this
section is more or less self explanatory. The
notes of different lenghts are written by calls
to the subroutine WRNOTE. This has three
different entry points (98H, 9CG, AOH)
which determine the length of note (long,
medium or short). There is no explicit test for
leaving the loop in this section as this is done
in WRNOTE.

WR NOTE
On being called, this section reads the

value of pitch code from RAM (starting at
location 510 and going downwards) and uses
it as an index to the table of pitches at
locations FOH to F7H. The pitch obtained
from this table is then stored in the same
RAM location from which was read its code.
Thus 3 will be replaced by 3CH, 8 by 67H etc.
These pitches represent the length of a half
cycle at the desired frequency in multiples of
the time taken to go round the delay loops in
PLAY.

By adding 8 to the pitch code the table of
durations (F8H to FFH) is accessed in the
same way. The duration is then divided by 2,
4 or 8 to give the required note length in
terms of a number of cycles at its particular
frequency. This number is then stored in the
RAM location immediately above its corres-
ponding pitch. WRNOTE then tests for the
last note in the tune (PTR 3 = 255); if the last
note has not been reached, control is
returned tio NOTE, otherwise control passes
to PLAY.

PLAY

This section is quite simple, consisting of
two delay loops for pitch, and counters for
duration and number of notes played. For
each note in turn, the duration is first loaded
to PTR 1. The pitch is loaded to the accumu-
lator and the output taken high. The output
remains high while the accumulator is de-
cremented and tested for equality to zero.
This gives a delay dependant on the initial
pitch value. When zero is reached, the output
is taken low and the pitch again loaded and
decremented to zero. At the end of the
second half cycle PTR 1, the duration
counter, is decremented and tested for
quality to zero. If not zero, another cycle of
the same note is produced, otherwise the
next note is played, after the end of tune test
(PTR 3 = 512). When the end of the tune is
reached, control returns to START to write
and play a new tune.



PROJECT:, Twonky

Construction is quite
straightforward. Sockets should be
used for all IC's and normal MOS
handling precautions taken. Begin by
installing all through board links and
testing them for continuity. Then add
the resistors, capacitors, and discrete
semiconductors. IC 5 may be fitted
and the memory decoding checked.
IC 6 & 7 should be added next, and
the production of random bits at IC 7
pin 6 as pin 3 is clocked by shorting
it to ground verified. Finally, add the
LSI chips and switch on. Music
should greet your ears within about
0.25 secs. Gaps of about this length
occur every 128 notes as a new tune
is written. The circuit meets all timing
requirements with the 1 702A only
up to 3.5 MHz. Most 1 702As will
work happily at 4MHz, but the odd
one may not. Reducing the clock
frequency should effect a cure.

The PCB is single Eurocard size
(100 X 160 mm) and will fit in one
of the larger size veroboxes, which
are designed for this standard.
Batteries, either 4 x 1.5V + 1 x 9V
dry cells or the equivalent nicads,
will then fit under the circuit board, or
the PCB may be left uncased. The
only major problem which may arise
is getting the EPROM programmed.
Several firms offering such a service
advertise on the pages of ETI and
one of these should be able to help.

ET!

) IC5

IC6 (

) IC4

BUYLINES
Marshalls, see their advert in this
issue for addresses, will be sup-
plying an EPROM with the Twonky
program burned in. They will also be
able to supply all the other parts for
this project except the PCB which
will be available from Tamtronix,
Ramar, Crofton etc.

IC3

IC7 C

Photograph showing Twonky mounted in
the larger sized Vero flip top case. The
speaker and batteries are mounted under
the PCB. The case is not very deep and a
'shallow' speaker must be used if Twonky
is to be built in this case.

PARTS LIST
RESISTORS all 1/2W, 5%
R1, 9 4k7
R2 100k
R3 12k
R4, 5, 10-17 240R
R6, 7 10k
R8 2k7

CAPACITORS
Cl
C2,3

4u7 16V electrolytic
180p 16V ceramic

SEMICONDUCTORS
IC1 4030
IC2 4006
IC3 SC/ MP
IC4 4011
IC5, 6 2112
IC7 1702
Q1 BC184L
D1-8 0A90

MISCELLANEOUS

PCB, loudspeaker, case batteries and
clips.

Component overlay for the ETI Twonky.
The wire link that is visible on the photo or
the prototype's PCB has been replaced
with a foil track.

LINE
OUTPUT

+5V
UNSWITCHED

+5V
SWITCHED

LOUDSPEAKER
-9V
UNSWITCHED
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QUALITY ITEMS
Compare performance and
specification with units
costing 3 times as much!

24 HOUR

CLOCK
 SILENT RUNNING

 LARGE ILLUMINATED
NUMERALS

 AC MAINS  SIZE 6%x 2%x 23A

56 -STATION ASCII KEYBOARD
NOW IN STOCK ASCII KEYBOARD MODEL KB756

K8756 mounted on PCB

ONL Y £49.50
(mail order total £55.081

KB756MF including metal mounting
frame for extra rigidity,

ONL Y £55.00 (mail order total £61.02)

SPECIAL PURCHASE OF SHINSHU
SEIKI 21 -COLUMN ALPHANUMERIC
PRINTER MECHANISMS MODEL
AN101F

Continuous rotating
drum device with 15VDC mote.. 42 character
set of alphanumerics and symbols. Printing speed
1.2 lines per sec. on standard 31/2" adding machine
roll. Supplied with full technical manual.
Dimensions: 6' x 41/2" x 61/2", weight: 3Kg.

Mail order total
£45.00 £50.76

Amphenol Connector f 3.50 £ 3.78
AN101F Printer

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.

SELF -SCAN ALPHANUMERIC
PANEL DISPLAY

16/18 position display dimensions 8 X" x 2 Y."
with 64 character leper x 1 %". Supplied with
Loire, 5.7 dot matrix, in- full technical data. Price
put 6 -bit 8CD-code, 135.00+75p P&P + 8%
power requirements VAT Mail order total
+5v, -12v. Character size f60.211.
0,40" a 0.28". Overall

Optional Extras:

KB15P Edge Connector
KB701 Plastic Enclosure
KB702 Steel Enclosure
K8710 Numeric Pad
KB2376 Spare ROM Encoder

ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB.
Tel: 01-837 7781. Telex: 298694.

BULK PURCHASE --
EXCLUSIVE TO HENRY'S

ALLOWS US TO SELL AT SUCH FANATs.A.,GsSEITTDAI,,CNCAP,RORCRIKCiisEnS!

MECHANISM ONLY

Assemble
it in an evening)
MECHANISM & CASE
Inc.assumbly instructions

5.00 I E6.991 ETP11,

Modern
Styling

COMPLETE UNIT

THREE FOR £13.50 THREE FOR £20 POST & VAT INCLUSIVE

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

HENRY'S RADIO
EXPORT

404 EDGWARE ROAD, Esouvas
LONDON W2 lED INVITED

AVAILABLE ONLY FROM

DELIVERY
FROM STOCK

ELECTRONICS TODAY INTERNATIONAL - FEBRUARY 1979

Mail Order
Total

f 3.25 f 4.05
£12.50 £14.31
£25.00 £28.62
£ 8.00 £ 9.18
(12.50 £14.04

Reconditioned

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 £350 clr\ /7
Also available: -
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 characters.
Price £495.00 + carriage + VAT.

A copy of trading conditions supplied on request

SOME 74LSPTL
NOW AVAILABLE

PLEASE SEND FOR LIST
NEW PRICES AND SOME NEW CMOS ADDITIONS

If you need your CMOS by return - buy it from SINTEL
CD4000 0.15 CD4027 0.44 CD4051 0.82 CD4086 0.64 CD40182 1.40C04001 0.17 CD4028 0.77 cD4052 0.82 CD4089 1.39 CD40192 1.40CD4002 0.17 CD4029 1.03 004053 0.82 C04093 0.80 CD40193 1.40C04006 1.04 C D4030 0.50 CD4054 1.04 CD4094 1.69 0040194 1.19CD4007 0.18 CD4031 2.00 CD4055 1.18 CD4095 0.94 CD40257 1.48CD4008 0.87 CD4032 0.89 CD4056 1.18 CD4096 0.94 CD4502 0.81CD4009 0.50 CD4033 1.25 C04059 4.29 CD4097 3.35 C04510 1.01CD4010 0.50 CD4034 1.71 CD4060 1.00 CD4098 0.98 CD4511 1.25CD4011 0.18 CD4035 1.06 004063 0.98 C04099 1.65 CD4514 2.47C04012 0.20 C04036 2.86 C04066 0.55 CD40100 2.50 C04515 2.82CD4013 0.43 C04037 0.85 C04067 3.35 CD40101 1.61 CD4516 1.01CD4014 0.83 CD4038 0.98 CD4068 0.20 C040102 2.13 CD4518 0.97CD4015 0.83 CD4039 2.78 CD4069 0.20 C040103 2.13 CD4520 1.04C04016 0.48 CD4040 0.97 CD4070 0.46 CD40104 1.10 CD4527 1.43C04017 0.79 CD4041 0.76 004071 0.20 C040105 1.01 CD4532 1.21CD4018 0.83 C04042 0.89 CD4072 0.20 C040106 0.82 C04555 0.78CD4019 0.50 C04043 0.88 CD4073 0.20 C040107 0.69 C04556 0.78C04020 1.11 004044 0.84 CD4075 0.20 C040108 5.36 MC14528 0.93CD4021 0.90 C04045 1.26 C04076 1.17 CD40109 1.03 MC14553 4.43CD4022 0.82 CC4046 1.20 C04077 0.39 CD40160 1.19 IM6508 8.05CD4023

C04024
0.18
0.70

C04047
004048

0.89
0.50

CD4078
CD4081

0.20
0.20

CD40161
C040162

1.19
1.19

004025 0.20 004049 0.50 C04082 0.20 C040163 1.19
004026 1.55 C04050 0.43  CD4085 0.84 CD40181 3.40

For our full range of components send for Free Cateloioe

Our ofhieare at ehap;I tireiCagoa but please do not use this as a postal address
PRICES VALID UNTIL 31orMARCH 1979

OFFICIAL ORDERS ARE WELCOME from Companies. Gov, Deets Nate Inds Urns% PolysORDERS: C W 0 add VAT rp 8%+35p p&p'TELEPHONE and CREDIT (Invoice) ORDERS add VAT 8% 60p
p&p minimum charge the balance will be charged at cost) Please see FAST SERVICE EXPORT ORDERS welcome
no VAT but add 10% (Europe) 159( (Overseas)for Air Mail p&p For Export postage rates on heavy items - contactus first

ORDERS TO: SINTEL, PO BOX 75A, OXFORD
Tel: 0865 49791
FAST SERVICE' We guarantee that Telephone Orders for
goods in crock. received by 4.15 p.m (Mon Fri) writ be
despatched on the same day by let Class Post (some heavy
otems by parcel post) and our stocking is good. Prevest
customers should telephone and pay by cpying Meer Access or
Barclaycard number. with a m.nernurn order value of E5
Offices) orders. no menernum

SINTEL
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XMAS AND NEW YEAR BONUS
10% DISCOUNT ON ALL PURCHASES UNTIL JANUARY 14th, 1979

TEKTRONIX OSCILLOSCOPES
Main frames 545 with CA £225; 536, 585 with type 82 £395;
581A; 661 with 5T1A & 4S3 £325; 555; 561A with Plug-in
10 MHZ £425; 551: 502 High gain. Special £160.
The prices of main frames will vary enormously on condition
and plug -ins. Hence prices are guides only.
The fact we don't advertise modern oscilloscopes, etc.. doesn't
mean we don't handle them, only that at our prices they are not
normally around long enough to advertise. For example:
H.P. OSCILLOSCOPE type 183A with 1830A and 1840A 3db
250MHZ E950.
TEKTRONIX Sig. Gen. Type 190A 350KHZ to 50MHZ and
Fixed 50KHZ freq. £45 ea.
TEKTRONIX TIME MARK GEN type 180A E60 ea.
SOLARTRON PULSE GEN 601101 £30 ea.
R&S SWEEP GEN 50KHZ-12MHZ SWH BN4242 / 2 £100.
R&S ENOGRAPH-G ZSG BN18531 £120.
R&S AM/FM GEN SMAF BN41404 4MHZ-300MHZ £300

R&S AM/FM GEN SDAF BN41023 /2 170-940MHZ £300.
R&S POWER SIG GEN SMLR BN41001 0.1MHZ-30MHZ
£50.
R&S Z -G DIAGRAPH 30-300 /420MHZ type ZDU 13N35610
£140.
R&S AM GEN 30-300MHZ SMLM BN4105 E90 ea.
R&S ATTENUATOR DPU BN 18044 / 50 0-3000MHZ 0-
109db 50 ohm 4150.
MARCONI FM GEN TF1077/1 E1-20..
PHILLIPS AM /FM GEN type 201 £160.
BONTOON AM /FM GEN type 202H with Low freq. adaptor
E525.
R&S AM GENERATORS 300-1000MHZ E120 ea.
AIRMEC AM /FM GENERATOR TYPE 365 £140.
HP SAMPLING Oscilloscope type 185B 1000MHZ complete
with Plug-in, probes, etc. £195 ea.
SOLARTRON Oscillator C0546 25HZ-500KHZ. Sine wave
only. Metered. Good attenuator £25 ea.
SOLARTRON PRECISION VOLTMETER VF252. Large clear
scale. 1.5mV full scale to 150V full scale £25 ea.
H.P. Oscilloscope type 140A with sampling plug-in 1425A and
1410A DC-1000MHZ £550.
H.P. Oscilloscope Type 140A with Sampling plug-in 1425A,
1411A and 1432A Sampling head DC-4GHZ £750.
SOLARTRON DVM type LM1440 £75 ea. Other Solartron
models available. Call and see.

BY THE TIME YOU READ THIS ANOTHER

100 OSCILLOSCOPES
WILL HAVE COME IN FROM,

TELEQUIPMENT D33s UP TO TEKTRONIX 545s ETC.
PRICES AS LOW AS £15

DON'T MISS THIS OPPORTUNITY. PHONE NOW.

H.P. Digital Recorders 11 digit E35 ea.
AIRMEC AM /FM MODULATION METER type 210 £80.
E.H. PULSE GEN model 122 £140.
MARCONI AM /FM MODULATION METER TF2300 with
TM 8045 E450.
R&S POLYSCOP SWOB1 Scruffy, working £250 ea; Nice
condition E350 ea.
R&S POLYSCOP SWOB2 Fair condition, working E425 ea;
Very clean £550 ea.
EX -MINISTRY American USM16 AM /FM SWEEP SIG GEN
10MHZ-420MHZ. Incremental controls. Auto lock. Crystal
calibrator and many other features. In transit case with
accessories and manual E195 ea.
COSSOR OSCILLOSCOPE type CDU150 DB. DC-35MHZ
£425 ea.
R&S Z -G DIAGRAPH 300-2400MHZ 8N3512. Good condition
E50 ea.
MARCONI SIG GEN TF801D/ 8 /S. Very good condition
E325.
MARCONI RF POWER METER TF1152A / 1 50 ohm £55 ea.
PLUG -INS for Telonic Sweeper SM2000. Various from ESO ea.
TELONIC SWEEPER SD3M 425-930 MHZ £80 ea.
MARCONI TF868 Universal Bridge E70 ea.
AIRMEC SIG GEN type 204 1-320MHZ £225.
MARCONI SIG GEN TF8018 £160 ea.
POLARAD MICROWAVE RECEIVER MODEL TR 1GHZ to
2.04GHZ E200 ea.
BRUEL & KJOER Automatic Vibration Exciter type 1016 Sine
Wave sweep from 5HZ to 10KHz £75 ea.
GENERAL RADIO Osc Unit 12098 250-920 MHZ E50.
POLARAD SPECTRUM SIGNATURE MONITOR 140HZ

12.5MHZ Sensitivity 120dbm Price E250.
POLARAD SIGNAL GENERATOR GB2 / G-711 £250.
GENERAL INSTRUMENTS TRANSFER FUNCTION & IMMIT-
ANCE BRIDGE type 1607A in transit case £425.
MARCONI SIGNAL GENERATOR TF1060 £185.
AVO MULTI METER CT471 E45 ea.
H.P. PULSE GEN 212A E511 ea.
H.P. Microwave Freq. Convener type 25906 £175.
MARCONI CT44 Watt Meter 0-6 Watts £25 ea.
AVO TRANSISTOR & DIODE TESTER CT 537 £50 ea.
AUTO TRANSFORMER 240V input. 110V output 1.25KVA
£14 ea.
FLUKE AC -17C VOLTMETER Model 8038 £75 ea.

STEPPING MOTORS
All motors 200 steps per revolution. 20oz. inch torque. 1 20V
1000-0-1000 ohm. Can be changed with care to 12/24V.
Data supplied. £8 ea.
Supplied for 12/24V operation £13 ea. P&P £1.

Just think about the uses!

JUST IN
UHF TUNER. Solid State 38MHZ. £1.75 ea P&P 75p
PHOTOMULTIPLIER 931A assembly with resistive network
Original use as smoke detector, £4 P&P £1.
14pin DIL EXTENDERS - get 21/2" up off that board - make
life easy - 50p ea.
CRYSTAL 368.640KHZ. Printed circuit mount 50p ea.
CAPACITORS 8mfd 4KV Rapid discharge E5 ea P&P £1.50
AIRFLOW 230V 50HZ Single Phase EXTRACTOR FAN £4.50
ea P&P extra.
TRANSFORMER. MM 0-12V & 0-12V 100MA El ea P&P 75p
TRIMMER CAP correct style 3-1 5pf 10 for £1.
OPTO-ISOLATOR TIL112 6 pin OIL 75p ea.
PEARL 500Watt Bulbs Screw cap. 25p ea P&P extra.
TV IC Amplifier TBA120A 30p ea. Zener 5V6 10p ea. IC
SN74151 15p ea.

INSTRUCTIONAL SUPER VIEWERS MODEL .136
with Headphones. 9" screen. Takes standard cassette. Front
keys. Brand new boxed. NOW ONLY £45 ea. Slightly used E35
ea. Carriage £3.25 ea

* TRANSISTORS/DIODES/
RECTIFIERS, ETC*

Guaranteed all full spec devices Manufacturers Markings.
At 5p ea:
BC147; 2N3707; BC172B; BC2518; BC3488; BC171A/B:
BC413; D10: BAX15; 1N937; BA102BE; BZX83; TIS61:
2N5040. ZENER DIODES 4.7V Sub -min Sp ea.
At 10p ea: 1N4733A; SN7451N; BYX10-15V 0.36A:
TIP34A -50p ea. BD538 -40p ea. Heavy Duty Bridge
Rectifier -20p ea.CA3123E - £1 ea. BDY55 -£1 ea.
2N3055 -40p ea. TIP318 12p ea. BEY51 - 12p ea.
2N5293 - 16p ea. BYZI 0 15p ea.
TBA560C0 £2 ea 1N44367-703 Flat Mount 10A 200piv El
ea. 2N5897 with 2N5881 Motorola 150W Comp pair E2.
8U208 E1.20 ea.
80535, BD538 Comp. pair - 76p.
Linear Amp 709 25p ea.
P&P extra on all items.
FINNED HEAT SINK - single 703 - size 43/4in. x 3in x
1'/.in 50p ea. P&P 75p.
Texas Bridge Rectifier 5SB05-50V 5A 60p ea. P&P 20p.

A MILLION MUST GO
HIGH NOISE IMMUNITY LOGIC.
DUAL IN LINE 16 -PIN CERAMIC. 12V Rail Conventional TTL
package. Guaranteed spec. devices. Full data.
MIXED PACK £1. P&P 25p.

OSCILLOSCOPE TUBES
Brand New Boxed - Carriage all tubes £3.25.
Telequipmem S52 £10 ea; D51 £15 ea; S42, £10 ea; D53A
E20 ea. D52 £15 ea; S31 E10 ea; Bradley 200 E85 ea:
Advance 053000 £115 ea; GEC types 924E £17.150 ea; 14968
£76 ea, Brimar D13-51 HG E115 ea, D10-210GH / 32 £40 ea;
D13-46GM E35 ea.
NOT BOXED - NEW - WARRANTED. Telefunken D14-
131 replacement for Solartron CD1740, Cossor CDU150, S.E.
Labs SM112 and GEC /MOV1474 at £55 ea.

BUILD YOUR OWN BUS
Approx. 11/2 metre multiway ribbon cable terminated each end
with a 50 -way female edge connector. Takes 0.1 printed circuit
board, £2 ea. P&P 75p.

TELEPHONES. Post Office style 746 Black or two-tone £6.50
ea. Modern style 706 Black or two-tone grey £4.50 ea. P&P
£1
HANDSETS 706 style £1.75 each Older style El. P&P 75p.
TELEPHONE EXCHANGES. EG 15 -way automatic exchange
only from £95.

74500 12p
7401 Sp
74502 12p
74SO4 12p
MC4028 6 Op
SN15862N 4p ea

74S10 Sp
7417 14p
74538 10p
7451 5p
MC7441 4 Op

74H 51
7453
74H 74
74574
7402

7p
5p

1 2p
12p
12p

75325 - Memory Core Drivers. outfina capability Fast Other
uses. RIDICULOUS at £1 ea.
75453 - Dual Peripheral or Drivers 75p ea

TELETYPE ASR33 with 20MA LOOP. Good condition
Special low price E395 ea. KSR33s from £275.

NOW -INCREASE AREA GIVEN TO
PICK -A -PACK AT 50p per lb

Larger volume of new components you can t al lord to miss

DON'T FORGET YOUR MANUALS
S.A.E. WITH REQUIREMENTS

VARIACS - ex-eq. 2 amp £8 ea; 8 amp old style £18 ea. later
style £22 ea; 15 amp £35 ea; 20 amp £45 ea. 3 Phase variacs
available - please enquire.

A SUPERIOR KEYBOARD Size 3 x 21/2 x 2" high with 12 ALMA
REED SWITCHES. Blue keys marked in green 0-9 and a star
with one blank. ONLY £5 ea. P&P 75p.
VARIAC 0.6 AMP in attractive small modern case with 20
terminals giving various AC & DC Voltages & Current Outputs.
E16 ea. Carr. £3.25.
ROBAND Square Wave Invenors type EPV 50/100. Provides
115/230V r.m.s. Square Wave from 12V. Output frequency
50HZ. Output Power 100 Watts. Size 31/2 x31/2 x 43/4" approx.
BRAND NEW at 1/2 Manufacturers' Price.

ONLY £50 each. P&P £2.
Photo Resistor ORP 12-35p ea.
Small TELESCOPIC AERIAL extending to 221/2" with swivel
base 40p ea. P&P 20p.
Small Black SUCKER FEET - always useful 10 for 50p.
MERCURY SWITCHES. Heavy duty with lever & flyleads 20p
ea.
PHOTODIODE DETECTOR & EMMITTER. Independently
mounted with 4" flyleads - 50p per pair.
RESISTORS 680 Ohms 5 Watt - 10 for 50p.
ALMA Min. PUSH BUTTON REED SWITCHES. High
reliability 18 x 27 x 18mm. Ideal for KEYBOARD 35p ea. P&P
extra.
MINIATURE FANS 3" square (like muffins) 115V £4 ea
P&P 75p.
HONEYWELL HUMIDITY CONTROLLERS 25p ea. P&P
25p
SPRAGUE 100mfd + 500mfd 210VDC working. Brand new
5 for 50p. P&P 50p.
REED SWITCHES. Sub -min. Size 20mm 10p ea.
SMITHS encapsulated transistorised AUDIBLE WARNING
DEVICES 4V -12V. Can be driven from TTL. 50p ea. P&P 25p
AMPHENOL 17 -WAY CHASSIS MOUNT EDGE CON-
NECTOR. 0 1 spacing 20p ea. P&P extra.
BURROUGHS 9 digit PANAPLEX numeric display. 7

segment 0 25 digits with red bezel. With date. E1.95 ea. P&P
p30

TRANSFORMERS 1 15V AC input. Secondary 30V and 2.6V
I OVA. 50p ea. P&P 50p.
21 -WAY SELECTOR SWITCH. Single pole with reset coil
240V AC coils. Additional switch contacts for auto reset. etc
£1.45 ea. P&P 75p.
As ABOVE with additional 240V relay on base and full black
plastic cover. £2.45 ea. P&P £1.50.
SNAIL BLOWER 110V AC 500 MA Brand new by Airflow
Developments. Quiet, very good looking. E2.60 ea. P&P E1.
POTTER & BRUMFIELD 18-48V DC Relay, 3 pole c/o
Heavy Duty. Plug-in type with base 50p ea. P&P 25p.
MINIATURE KEYBOARD. Push contacts. marked 0-9 and
A -F and 3 user definable keys. £1.75 ea. P&P 35p.
MULLARD CORE LA4245 at 15p ea. P&P 10p.
CLARE REED RELAYS 24V DC Coil. Single pole make. Size
13/4"x 7/16" x 7/16"at 25pea. P&P 10p.
ROTRON CENTAUR FANS. Size 4.5" x 4.5" x 1.5" 115V 5
blade. £4 ea. P&P 75p
MIN. PLUG-IN type RELAYS. Plastic covers. 2 -pole c/o 24V
25p ea. P&P 15p
CROUZET/ MURTEN SCHWEIZ MOTORS. 110V 50HZ 4
rpm. Gear box can be removed 75p ea. P&P 75p.
FRAMCO MOTORS. 115 50HZ. Input single phase, 1/12th
HP, 1,450 rpm, on silent mount. As new. E2.75 ea. P&P
£1.75.
PYE DYNAMICS THICK FILM. 1 MHZ Clocking Osc 5V
supply. Size 19 x 25 x 6mm. Drives one TTL load. 75p ea. P&P
15p.
COMPRESSOR UNIT. Compact, 115V 50HZ single phase
1.5A continuous 1.425 rpm. Outside piston housing approx.
3". C111 ea. P&P £2.
MAGNET DEVICES. Plug-in RELAYS 240V AC, 3 -pole c/o.
Heavy duty 10 amp. Complete with base. BRAND NEW
EQUIPMENT NOT USED. 3 on sub assembly £2.50. P&P El or
£1.15 ea. P&P 45p.
SMALL MAINS TRANSFORMER 240V Pri, 12V 100MA
sec. 60 x 40 x 42mm. 50p ea. P&P 75p.
0.1. BRIDGE RECTIFIER type W01 (ideal for above) 17p ea
FAIRCHILD FND1O 7 segment display 0.15, Red. Common
cathode 55p ea P&P 15p. Info supplied.
MULLARD TUNER MODULES - with data.
LP1171 combined AM /FM IF strip. 10.7M HZ. £3.50 ea.
LP1179 FM front end with AM tuning and 87 4MHZ to
104 5MHZ tuning. 10.7MHZ IF E3.50 ea. P&P 50p each
unit.The Pair E5.75. P&P 75p
POWER UNIT MODULE containing 2 small. 3 med. & 1
large ferrite cores. 3-703 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 El .
MINIATURE REED SWITCHES Sp ea. P&P 15p.
ROTARY SWITCHES 250V 10A 10p ea. P&P 15p.
LEDEX ROTARY SOLENOIDS 115V DC. No switch assem-
bly 25p ea. P&P 25p
POTTER & BRUMFIELD TIMER RELAYS. 24/48V. Heavy
duty 2 pole c/o with 5 secs. delay at 48V increasing with
voltage reduction. Timing can be altered by changing value of
resistor /capacitance. 50p ea. P&P 25p.
CABLE NEATERS - neaten up your wire on a chassis with
these push -on clips. 10 for 20p. 100 for E1.50. P&P extra.
AUDIO AMPLIFIER BOARD. Size 41/2 x 21/2. Output pair of
TIP31s. Circuit supplied. £1.50 ea. P&P 30p.
DIGITAL 24 HOUR CLOCK with built-in alarm as used in
BRAUN Digital Clocks. Silent running. Large illuminated
Numerals. AC Mains. Size 6i's x x 23/4 ONLY £4.25 ea.
P&P 50p.
BROOKE CROMPTON & PARKINSON extractor fan
assembly 115V operation £1 ea. P&P E2. OR TWO for E1.50.
P&P 0.25.

A LARGE QUANTITY OF MISCELLANEOUS TEST GEAR - CHASSIS UNITS. ETC.. ON VIEW AT LOW COST
Minimum Mail Order £2. Excess postage refunded. Unless stated - please add r 3.25 carriage to all units

VALUE ADDED TAX not included in prices - Goods marked with * 1 2 1/2 % VAT, otherwise 8%
Official Orders Welcomed. Gov./ Educational Depts., Authorities, etc., otherwise Cash with Order.

Open 9 a.m. to 5.30 p.m. Monday to Saturday

01H1111:1TIMMIEJL LTD
7/9 ARTHUR ROAD, READING, BERKS (rear Technical College, King's Road). Tel: Reading 582605



Supply Telltale
D. Shorthouse

Here is an idea for supply voltage
monitoring, in the form of a voltage
monitor for 12V supplies, indicating
both over or under tolerance voltages.
Using three LED's the user can see at,
a glance whether power is on, over -
voltage or under -voltage.

This is achieved by means of a
balanced bridge that uses zener
diodes ZD1 and ZD2 in the bridges
opposite arms and back-to-back LED's
between the mid -points of the bridge
arms, if the input voltage does not
exceed the two zener breakdown
voltages (2 x 6V8 = 13V6), LED1
lights but above 13V6 LED1 becomes
reverse biased and remains off when

270

LED 3 ir
P(/'

POWER
ON

560

1N4001

ZD 1
BZY88
6V8

100

LED 1
UNDER

"if

LED 2
OVER

ZD 2
BZY88
6V8

1N4001

270

the input voltage increases to the
extent that at the junction of ZD2, it
exceeds the zener voltage of ZD1,
plus the LED voltage of 1.6V, then

+ve

-ye

LED2 is turned on, with resistor 100R
limiting the current through the LED.
Note total drain of unit is about
50 mA.

0
CONTROL
VOLTAGE

R1
68k

14

C1
100n

O

IC1
4001

R2
100k

C2
10u

Simple Wide Range VCO
A. J. Richardson

Any section of ICI can be used but all
unused inputs must be taken to
ground.

This circuit takes advantage of the
fact that CMOS gates readily oscillate

in the circuit configuration shown.
The control voltage, which ideally is in
the range 1V5 to 3V5, is applied to
the power supply connection of ICI.
IC2 is used to square up and buffer
the output of ICI and can be operated
from any suitable voltage rail.

With the values shown a frequency

6

IC2
CA314a

O
OUTPUT

range of approximately 50 Hz to
20 kHz is obtained with almost equal
mark to space ratio, but if this is
unimportant the lower end can be
extended down to approximately
1 Hz. Other frequency ranges can be
obtained with suitable values of R1
and Cl

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 ET! TECH -TIPS, Electronics Today International, 25-27 Oxford St., London W1R 1 RF
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B. BAMBER ELECTRONICS
DEPT. ETI. 5 STATION ROAD,

Tel. ELY (0353) 860185 (Tues.

CASH WITH ORDER. (MINIMUM ORDER £2.00)

PLEASE ADD VAT AS SHOWN
LITTLEPORT, CAMBS. CB6 1QE POST PAID (UK ONLY), SAE WITH ENQUIRIES

to Sat.) CALLERS WELCOME BY APPOINTMENT ONLY

ALL BELOW - ADD 8% VAT
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 DM £1.75, 40 pin OIL E2.00.
Or save by buying one of each for E3 50
MAINS TRANSFORMERS, TYPE 16/300 240V
input. 15V at 300mA output. E1.50 each
MAIMS TRANSFORMERS, TYPE 46/100, 240.
220. 110, 20. OV input, 45V at 100mA output, El .50
each
SPECIAL OFFER FOR COMPUTER BUILDERS,
ETC. 19 way ribbon cable, decimal coded. 4 Metres for
£1 25 13 way heavy -duly ribbon cable. decimal coded
(ideal for PSU runs) 3 metres for El 50
SUS-MINIATVRIE ROTARY SWITCHES, 4 x 5 -way
make contacts Size approx 1/4" die . 1" deep. 3/16"
spindle, 50p each
300 BEEHIVE TRIMMERS. Brand new. 4 for 50p
Mkt. bpi AIR SPACE TRIMMERS, approx. 1/4"
square. 3 for 50p
Min. bpi COM ION TRIMMERS, 1/2" X

5/16". 4 for 50p
LARGE ELECTROLYTIC PACKS. Contain range of
large electrolytic capacitors. low and high vohage types.
over 40 pieces. E3.00 per pack 1+ 121/2% VAT).

FULL RANGE OF BERNARDS /SABIN! ELECTRONICS
BOOK IN STOCK S A E FOR LIST.

DUE TO A CHANGE OF SUPPLIER, OUR STOCK
ALUMINIUM BOXES AND VINYL COVERED
EQUIPMENT CASES WILL BE AS FOLLOWS

Aluminium Boxes with Lids

ALI 3x2x1
AL2 dx3x11/2
AL3 4x5x21/2
AL4 5x6x3
AL5 63,70
A1_136101'40

6x4x3

75p
E1.00

. £1.25
.. £1 50

£1 75
E1.50
Et 25

Vinyl Coated Instrument Coe.
Blue Topa with Plain Lower Sections

Very smart finish

BC05 .. 5,121/22%
BC10 6x41a11/4
BC20 LUSO
8C30 9x51/4x21/2
BC40 11:61/4x3
BC50 11x76x31

75p
£1.35
E1.80
E2.00
E2.25
£2 50

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 stacks last.

IC AUDIO AMP PCB. Output 2 wens into 3 ohm
speaker. 12V DC supply, 'deeper°. 51/2" x 11/2" x
1" high. with integral heatsink, complete with
circuits. £2.00 each.

NICAD CHARGER CONVERTER PCB. (Low power
invader) Size approx 4" X 11/4" x 1" high, 12VDC
supply, 60V DC output. through pot on pcb, for
charging Nicads. etc (ideal for charging portable
batteries from mobile supply). Only needs one
BP/50/51/52 or similar transistor, which can be
mounted direct on the pcb pins on board, fitted with a
star -type heetsink (not supplied). £2 DO each.

THE NEW EAGLE INTERNATIONAL CATALOGUE
IS AVAILABLE ON REQUEST containing Audio.
In -car, and test equipment. etc.

DECIMAL KEYBOARDS, pressure sensitive type,
when pressed contacts go from 0/C to approx 25
ohms. Switches only. no encoders. Size approx. 3" a
3". with large square touch plates. 0-9 + Clear. A. B.
Dual Watch, and spare. Few only, £2 00 while stocks
last

TRANSISTORS
BFY51 Transistors. 4 for 60p.
BCY72 Transistors. 4 for 50p
BSX20 (VHF cast /mull. I. 3 for 50p
BC107 (metal can) 4 for 50p
BC108 (metal can) 4 for 50p.
PBC108 (plastic BC108). 5 for 50p.
8E152 (UHF amp/mixed), 3 for 50p
2N3819 Fat.. 3 for 60p.
BC148 NPN SILICON, 4 for 50p.
BC158 PNP SILICON. 4 for 50p.
BAY31 Signal Diodes, 10 for 35p.
741CG RCA OP Amps 4 for El 00.
SCRS400V at 3A, stud type, 2 for El 00
TIP2955 Silicon PNP power transistor, 60V at 15A, 90

Warts, Flat pack type. 2 for E1.50.
GERMANIUM DIODES, approx 30 for 30p
I N4148 (1N914) diodes 10 for 25p

VALVES
OCIV03/20A (ex equipment) E3.00.
EXIV03/ 10 (ex equipment), 75p or 2 for £1 20
6BH6 (ex equipment). 2 for 50p.
All the above valves am untested, except for heaters,

end no guarantee of percentage of emission is given.
Sorry, no 'alums.

MULLARD 85A2 85V STABILISER VALVES (brand
new). 70p each or 2 for E1.20

ALL BELOW - ADD 8% VAT
RED LEDs (Mm type). 5 for 70p
VIDICON SCAN COILS (Transistor type. but no data).

complete with vidicon base. £6.50 each. Brand new.
AEI CS10B/R MICROWAVE DIODES, up to X -Band.

max noise frgure 8 5d8 at 9.375GHz. 80p each

DIE-CAST BOXES
SIZE approx.

4.3" x 2.3" x 1.2" (111 x 60 x 30min)
4.8" x 2 3" x 1 5" (121 x 60 x 38mm)
4.8" x 3.8" x 1" (121 x 95 x 25mm)
4.8" x 3.8" x 2" (121 x 95 x 51mm)
6.8"x 4.8"x 2"(171 a 121 x 51mm)
4.8" s 3" (121 a 95s 76mm)
6.8" x 48" x 4" (171 x 121 x 101 mm)
86" x 5.8" x 2" (222 x 146 a 51rnm)

10 6" x 6 8" 52" (273 x 171 x 51mm)

£1.25
£1.76
£2.10
£2.45
[3.10
£3.40
£4.47
E4.25
E5.20

SPIRALUX Tools for Electronics enthusiast
list

SAE for

4MHz XTAL PACKS (10 assorted stab between 4MHz
and 5MHz) Our selection only El 00 pack.

SOLDER SUCKERS (Plunger Type)
Standard Model. £5.50
Skirted Model, E6.00.
Spare Nozzles. 65p each.

WELLER WP6OD Mains operated temperature control,
soldering iron £15.00.

SPARE TIPS for WP600). Two types available TYPE
CC7 (W600) Standard. TYPE AA7 (1/4600). Finer tip.
El 60 each

WELLER TCP2 temperature controlled soldering iron,
and PU2D power unit (replaces Weller TCP1) Iron +
PSU £30.00.Spare tips CC7 (standard). or K7 (finer
tip) El 50 each.

Slider Switches. 2 pole make and break (or can be used
oe 1 pole change -over by linking the two centre pins).
4 for 50p

PLASTIC PROJECT BOXES, with screw on lids (in
black ABS) with brass inserts.

Type NBI approx 31/4" x 21/4" x PA" 45p eech
Type NB2 approx 4" x 3.' X 11/4" 55p.
Type NB3 approx 41/4" X 31/4" x Ilk" 65p each.
Type NB4 approx 81/2" x 51/4" X 31/4" 85p each.
Slider Switches 2 pole make and break (or can be used

as 1 pole change -over by linking the two centre pins).
4 for 50P

OSMOR 10V REED RELAY COILS (1k ohm coil) to fit
Ye" reeds (not supplied). 2 for 60p

HF CHOKES wound on tifi" X 1" long ferrrtes. 4 for
50p.

VHF CHOKES wound on 6 -hole tubular Ionizes, 5 for
40p.

ALL BELOW - ADD 8% VAT
DUAL TO18 HEATSINKS 1" x 1/2" x '/a" with

screw -in clamps. 3 for 50p.
GLASS BEAD FEEDTHROUGH INSULATORS. solder -on

type, overall die 5mm, pack of approx 50 for 50p
LARGE GLASS BEAD FEEDTHROUGH INSULATORS

as above but 8mm die. pack of approx 50 for 70p
20V RELAYS. PCB mounting type. single pole change-

over. 35p each
10 7MHz SSB XTAL FILTERS (2.4kHz Bandwidth) Low

imp type, Carrier and unwanted sideband rejection
mM. -40dB (need 10.69835 6 10.70165 dads for
USB/LSB. NOT SUPPLIED). Sae approx. 2" X 1" x
1" . El 0 00 each

LOW PASS FILTERS (low imp type). 2-9MHz. small
metal encapsulation Sae approx 1'1" x 'A" x 1/4"
75p each

ALL BELOW - ADD 121/2 0/0
VAT

CELESTION 8" x 5" FLIP, .CAL SPEAKERS, 20 ohm
3 wens reted. 0.50 each + 12 V) 6 VAT.

VARICAP TUNERS. Mullard type. ELC1043 / 05
E500

BSR AUTOCHANGE RECORD PLAYER DECKS with cue
device. 33-45-78 rpm. for 7", 10", 12" records
Fitted with SC12M Stereo Ceramic cartridge and styli.
Brand new. £14.00 + 121/2% VAT.

GARRARD AUTOCHANGE RECORD PLAYER DECKS.
Model 6.300. with cue device, 33-45-78 rpm. for
7". 10". 12" records. Fitted with KS41B Stereo
Ceramic cartridge and styli. Brand new. E16.00 -.-
121/2% VAT

TV LINE LINEARITY COILS. Special offer 10 for E1.00
TV SCAN COILS. B/W, to fit 110 degree tubes. El 00
TV Plugs (metal type). 4 for 50p
3 -pin Din Plugs, 4 for 50p.
Din 3 -pin Line sockets. 15p each.
Din Speaker Skis. 2 -pin. 4 for 30p
Dubilier Electrolytes. 50,F 450V. 2 for 50p
Dubdier Electrolytes. 100,F 275V. 2 for 50p
Plessey Electrolytes. 4700F 63V. 3 for 50p
TCC Electrolytes. 1000,F 30V. 3 for 80p.
Dubdier Electrolytes 50000F 35V, 50p each.
Dubdier Electrolytes. 50000F 50V. 80p each.
ITT Electrolytes. 6800,F 25V. high grade, screw

terminals. with mounting clips, 50p each.
Resistor PKS approx 300 pieces OS to 2 watt types

mired values, our selection. El 00 each

A RANGE OF CAPACITORS AVAILABLE AT
BARGAIN PRICES. SAE FOR LIST.

A
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ELECTRONIC

Ale1W1/1

(-----HO DISCO SYSTEM IS
COMPLETE WITHOUT. II I

CITRONIC MM 313 MIXER

CLOCK
Hanimex

IMMEDIATE
DELIVERY

- - - -

HC

.

£8.95
INCL. V.A.T.
POST PAID

t
-

I r_ --i
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ii Ideal for the DIY enthusiast budding up a complete disco

 ,,
--- c--: - _______

system. 4/6 ch. mono. inc. LEO indicators. connections
via phono sockets at rear. Bargain price. including PSU

£80.46 inc VAT fp.sp £1.501

PIEZO HORNS BULGIN OCTAL PLUGS
FANTASTIC SPECIAL OFFER AND SOCKETS 0
TO READERS Of THIS EMI - There's always hundreds of Bulgin
CATION.
Tweeters for your disco, PA

Octal multiway plugs and sockets in stock at 0

system or Frequency range 5620K Roger Squire's Each pin rated 6A. Perfect for

No V over required They can be used in your Sound to Light System. P552 SOCKET

any PA system up to 100W Why pay more, £0.65 (P&P 35pl P551 PLUG £1.84 (P&P 35pl

OUR PRICE ONLY £4.99 each IP&P 35p each( Carriage n or mor nominal E 00 Alo avai labia
6 -way muloticor10e cablee 16 Amps per1core) cassock

PROJECTORS
CO 65 per metre Please phone for carriage quote

-., SQUIRE MULTIFECT 150 - , 1
4''''. -including rotator and effects ,,,,,2501 STARLITE 250

ipie, wheel A truly versatile projector til An exclusive new line
-1.,,, which uses a powerlid 150W , 10,1111(___ -- to Roger Squire's DiscoAI ....!. Tungsten bulb, all effects... Centres. Superb high powered

attachments simply slot in ready for use 250 W quartz halogen bulb. fan
A BARGAIN AT £40.50 IP&P t 1 00) cooled. accepts wide range of multifect

attachments. Unique connection slot for

PLUS MANY DISCO ACCESSORIES
orbit prism revolvers. Only

£65.00 + VAT
All Roger Squire's shops have a attachments extrar service department which carries large10,-:..... stocks of DISCO SPARES & ACCESSORIES(MO"' - For example Fane and H H Disco Speakers

...._ .... ....... 12" and 15" BSR and Garrard decks Plus sockets. fuses.

J

HOBBY
ELECTRONICS

-1 100Large Bright LED display
White case with red display

THREE FOR £26.00
POST FREE

RECOMMEND
THIS
MODEL

BARCLAY
ACCESS
Just phone
in number

on black background
'Adjustable dim/bright control
Silent operation, all electronic
Space age technology L.S.I. circuitry
Alarm and 9 minute snooze repeater
P.M. indicator
Hour and minute display

-

Size 100mm x 130mm x 60mm high
Full guaranteed/

\
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at discount prices Plugs, etc etc

Il

Roger Squires DISCO GEAR
Personal sailers ROGER SQUIRES DISCO CENTRES
1.0110011: 175 Mabee kat Tubed Pare III 920 01.2727474
BRISTOL: 125 Dame Read. Israel. Brislo11155 SIM W72.550550 Open horn 10-5 Tues-Sat
MANCHESTER: 251 Delegate /434EN. 0511317676 10-8 Weds
GLASGOW: I gum Newel lload1011 Draft Margaret Once). KillY11131111. Glasgow 52060P.
041 946 3303

Closed Mondays,1,---aniilkW HENRY -----k -

404-EdgWaSreRR.d. Ilt:tindon W2
\`.."

/ AAPin PHONE (01)723 1008 ENGLAND .
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CLOCK 1
(VCO)

VCA 1

Audio Harmoniser using Bucket
Brigade Analog Delay Lines
S. Giles
Object:
To create an audio signal which is
increased in pitch by up to one octave
from the original, and sustain it for the
duration of the original.
Applications:
(a) electric guitar
(b) synthesisers with one VCO
(c) human voice???
Description of Block Diagram (fig.
1)
The input signal is buffered into four

Fig. 2

IN

BUFFER 1

BUFFER 2

BUFFER 3V

FEEDBACK

Fig. 1

DELAY
LINE 2

CLOCK 2

separate paths which are dealt with as
follows:

Buffer 1 output is unprocessed and
will apear at the mixer as original
signal.

Buffer 2 output is low pass filtered
and fed to the input of Delay Line 1.
This should consist of as many TDA
1022's that are required to create a
one octave pitch change when
clocked by a VCO which is modulated
by Ramp 1.

Buffer 3 output is converted into
Ramp 1 for modulating Delay Line 1
clock to produce the pitch change.
The ramp is triggered by the leading

MIT

edge of each note played on the input
sound source, and should be set up to
increase the frequency of Delay Line 1
clock.

Buffer 4 output is converted into
Ramp 2 and should be set up to hold
the output of VCA 1 for slightly less
time than the pitch change is held in
Delay Line 1.

The output of Delay Line 1 is fed
into VCA 1 and controlled as de-
scribed above.

The output of VCA 1 is fed into
Delay Line 2 which is wired as a
reverberator with it's feedback set
very high, but not over -loading.

The output of Delay Line 2 is low
pass filtered and mixed with the or-
iginal input from Buffer
1 in the required proportions.

Alternative Approach (fig. 2)
This should enable Ramps 1 and 2 to
be triggered more than once during
each note thus sustaining the signal
which is changed in pitch even
longer. Only three input buffers are
required in this arrangement.

DELAY
LINE 1

/ RAMP 1

CLOCK 1
IVCOI

SLOW
SCHMITT
TRIGGER

RAMP 2

VCA 1

FEEDBACK

DELAY
LINE 2

OUT
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DISCOVER
LOST

TREASURE!

L7\

hl
I \ARCLAYCARD

Super performance true TR /1B machine. Professional tone on/off method of indication.
Utilises the very latest circuitry including a special IC customised to our specification,
reducing quiescent current to < 5mA, lowering total component count (less to go wrong)
and producing a detector of outstanding stability and detection capability. Loudspeaker
operation (padded headphones available £5.50 extra). Shaft and search head angle fully
adjustable. Waterproof search head. You could pay pounds more for a detector as good as
this.
"Shadow" detector - £38.95 + £1 towards p&p.
"Shadow" kit (pre -wound coils) - £29.95 + £1 p&p.

Building your own detector? Then we can supply the
hardware 'shell'. Including fully adjustable shah with handle,
Special clips to mount your own control housing (any box is
suitable) and search head mouldings with adjustable ball
joint hinge. Suitable for any type of detector (BFO-TR-113-P1 etc.) including those
published in this and other magazines. As used for our own "Shadow" detector.
Supplied undrilled as a kit with full instructions.

Detector "Shall" kit E9.50 + £1 p&p
SPECIAL OFFER To every purchaser of our 'Shell' kit we are giving away a copy of our
publication 'Metal detector design notes' which gives much useful information on many
different types of metal detectors and detection techniques, including TR, IB, BFO, PI, VLF,
Proton Magnetometer, Discriminators, Phase locked loops. Harmonix mixing, hall effect. Off
resonance, Coupled field, Faraday shields. Push button tuning. Legal frequencies, other legal
requirements, how to obtain Home Office approval, etc., etc. Contains many interesting
circuits (including commercial designs) too numerous to list. A wealth of priceless information
much of which has not been published before.

(0P -

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

ALT3 - £12.95 + £1 towards p&p

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

ALT3 (kit) - £9.95 + V towards p&p.

11110
4111111M.

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

All vices include VAT

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

cr,r9ir.,TemeememegTrwrrinfrn,
Altek Instruments
Dept. EA, 1 Green Lane
Walton -on -Thames Surrey

03 or P owl

(093 22)
44110

ANYTIME !

113 electronics
your soundest connection in the world of components

1, 56 FORTIS GREEN
ROAD, MUSWELL HILL, LONDON. N1O 3HN
TELEPHONE: 01-883 3705

LOW POWER SCHOTTKY and TTL CMOS BITS and PIECES

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7415
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428

.7430
7432
7433
7437
7438
7440
7441
7443
7445
7446
7447
7448
7449
7450
7451

91111 11 53

111":55
54

7460
7470
7472
7473
7474
7475

, *0

N
.13'
.13'

.15'
.16'
.16'
.26'
.26'

.17'

.16'
.25'
.18'
.27'
.71'

.25'

.34'

.16'

.25'

.25'

.25'

.39'

.3r

.16'

.25'

.25'

.25'

.17'

.70'

.50'

.60'

.60'

.60'
.16'

.16'

.16'

.16'

.16'

.27'

.23'

.28'

.28'

LS

.19'

.19'

.19'

.21'

.21'

.19'

.19'

.19'

.19'

.19'

.40'

.79'

.19'

19'
19'
19'

19'
19'
21'
19'
25'
28'
.25'
.25'
.19'

.55- '

.87'

.87'

.87'

.19'

.19'

.19'

.29- '

.29'

.43'

=EMI
IMPLEAVCAPD

7476
7478
7482
7483
7485
7486
7489
7490
7491
7492
7493
7495
7496
74107
74109
74112
74113
74114
74121
74122
74123
74124
74125
74126
74132
74133
74136
74138
74139
74141
74145
74147
74149
74150
74151
74153
74154
74155
74156
74157
74158
74160
74161
74162
74163
74164
74165
74166
74168
74169

.30'

.73'

1.18'
.25'

2.50'
.34'
73'
46'
.34'
.54.
.67'
.27'

.27'

.60'

.60'

.51.

.51'

.79'

.75'
1.59'
1.38'
1.08'

.67'

.67'
1.31'

.67'

.67'

.67'

1.21'
1.21'
1.21'
1.21'
1.08'

1.02'

LS
29'
29'

75- '
98'
29'

.62- '
1.05'

75'
.65'
.88'

1.85'
.35'
35'
35'
.35'
.35'

.75- '

.78'
1.25'

.39'

.39'

.65'

.19'

.39'

.66'

.55'

1.05- '

.88- '

.48'
1.35'

78'
.78'
.55'
.52'
.99'
.65'

1.85'
.65'

1.15'
.78'

1.85- '
1.86'

74170
74173
74174
74175
74176
74177
74180
74181
74182
74184
74185
74188
74189
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221
74240
74241
74242
74243
74247
74248
74249
74251
74253
74257
74258
74259
74266
74273
74279
74283
74290
74293
74395
74298
74365
74366
74367
74368
74386
74670

1.85'
1.41'
1.01'
.81'

1.01'
1.01'
1.01'
2.21'

.81'
1.81'
1.82'
2.97'
3.17'
1.21'
1.21'
1.21'
1.21'
1.21'
1.01'
1.18'
1.18'
1.81'
1.81'

LS
1.65'

.68'
1.05'
1.05'

2.99'

2.25'
.75'
.75'

1.65'
1.85'

1.05'
1.05'
1.05'

.99- '

.25'
2.25'
2.25'
2.25'

.95'

.95'

.95'

.83'

.99'

.99'

.99'
1.50'
.35'

2.25'
.48'
.99'
.83'
.83'

1.05'
1.25'

.51'

.51'

.51'

.51'

.39'
1.85'

4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4032
4034
4035
4040
4042
4043
4046
4049
4050
4051
4052
4053
4054
4056
4059
4060
4066
4068
4069
4070
4071
4072

15' 4077
.16' 4081
.1r 4082
.er 4085
.1r 4086
.92' 4093
54 4099
54 4502
.18' 4508
.16' 4510

4511
.92' 4514
.92 4515
43' 4516

.81' 4517

.92' 4518

.56' 4521

.92' 4522

.92 4526
Ar 4528
.18'
.115'
.111'

1.64'
.51'
.70'

1.18.
.56'

1.08'
1.69'
1.06'
.92'
.70'
.81'

1.06'
.43'
.43'
.61.
.81'
.81'

1.29'
1.46'
5.18'
1.24'

.21'

.21'

.21'

.21'

.21'

.21'

.92'

.92'

.81'
1.81'

.92'
2.46'
1.07'

.95'
2.70'
2.70'
1.07'
4.10'

.95'
2.54'
1.89'
1.89'

92'
4534 7.12'
4536 3.74'
4543 1.62'
4553 4.53'
4566 1.51'
4583 1.02'
4585 1.07'
I.C.

SOCKETS
OIL (Texas)
Spin .10'

14pin .12'
16pm .13'
18pin .18'
20pin .20'
22pin .24'
24pin .25'
28pin .30'
40pin .44'
Win Wrap
Spin .23'

14pm .34'
16pm .37'
18pon .43'
20pm .55'
24pin .60'
28pin .65'
36pin .95'
40pin 1.05'

Static RAM's
.21. 2102A (350ns)

2102A2 (650ns)
211IA.1 (500ns)
21124-2 (250ns)
21L02 (35Ons)
MM 5257 (TMS4044)
2114 (450ns)
6810

1+ 1743 64+
1.05' .95' .88'
1.29' 1.15' 1.08'
2.48' 2.19' 2.05'
2.14' 1.90' 1.78'
1.07' .96' .86'
9.10' 7.19' 6.75'
8.10' 7.19' 6.75'
3.50' 2.97' 2.52'

Dynamic RAM 8251
4116 12.75' 8253
CPU's 8255
8080 5.95'
6800 8.99'
9900 42.50'
E -Pram's UV
170240 5.75'
27080 7.57'
WiStatto Renters
811595 .75'
811596 .75'
81LS97 .75'
8ILS98 .75'
74365 .75'
74366 .75'
74367 .75'
74368 .75'
"]lira
8126P 1.65'
8T28P 1.65'
8T95P 1.49'
8796P 1.49'
8T97P 1.49'
8T98P 1.49'
bawler:0
8212
8216
8224
8228

2.21'
2.35'
3.59'
5.51'

OPTO
125 1+ 10+

T11209 Red X .15' .10'
TIL212 Yel X .20'
TIL216 Red X .20'
TIL232 Gre X .20'
X - High Br  htness

.18'

.119

5.97'
8.10'
5.5"

Regulators
78L series
+ (FOS) 100mA
5v. 6v, 8v. 12v & 15v
PM 30p. each
78M swiss
 (P051500rnA
5v. 6v. 8y. 12v. 15. 20v & 24v
Anal** each
79M swats
-15501500mA
5v. 6v. 8v, 12v, 15v. 20v 5 24v
Ail 85p' each
78 sages
4- (805)1A
5v. 8v, 12v. 15v. 113v & 24v
All Slip' each
79 werMs
-(NEG) IA
5v. 8v, 12v. 15v, 18v & 24v
al £1.00' each

uA723 (DIL)
1200
LM304H
I.M323K
LM325N

50+
.10'
.16'
.16
.111-

.40'
1.99'
2.40'
6.26'

LM326N 2.60'
LM345K 8.10'
1129/30/31 45'

LC's
CA3080 .75
CA3130E .90
CA3140E .37
LM301AN .30
LM3246 .73'
LM348N .99
LM380N .97
LM381N 1.73
LM382N 1.33
1M3900N .65
LM3909N .70'
SN76001N 1.02
SN76003N 2.32
SN76013N 1.55
SN76023N 1.55
TBA810AS .90
TCA940 1.75
ZN414 .90
ZN424E 1.35
ZN425E 3.75'
ZN459CT 3.54
2N1034E 2.03'
IN1040E 8.43*
INA116E 6.75'

The items shown in this advert are
lust a small selection taken from

iur new 78,79 Catalogue which
s now available. It contains

everything from Resistors to the
latest in Micro -processors. Don't
delay order your copy today. Th.
price is only 40p (inc 45p
vouchers)

100+
1+ 10+ SO+ 100+

111220 .1r .125' .125' .11'.14'
7I1224 Yel X .23' .2V .195' .17'.14'
TIL228 Red X .23' .21' .195' .17'.14'
111234 Gre X 23' .21- .195' .17'

01.747 118741 NE555 711200
4 for E6.00° 5 for £1.00 4 for E1.000 IS for E1.00*

T1L220
ler E1.00*

V A 7 inclusive pm.. '8% others 12.5%. (spun Cuttomors deduce V.A.T 2/27 front 1. 9 I tom others
Portage and Pocking 25p. Erodo end Capon Mounts. moot welcome. Hours 9.00 yri.-5 00 p.m.
Now svallable our ORDER -RING lino, wet ohm.; youomrdor through with your Access or Barclaycard number snd prov4ling 0.4144 is receimml 94 3.00 P.n. the .......roftm was

be despatched the same dry (min tel. order ES.00)
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Q1
AC128

TO HORN 11
OR SIREN

RLA1

Motorbike Alarm
P. Mann

When the motorcycle is tampered
with its horn (better to have a siren
independent of the motorcycle's
battery) blares for ten seconds before
the device is reset. Battery drain is

250R

R1
1k

470u

1N4001

R2
33R

S1

+9V

TREMOR
SWITCH

B

OV

Fisherman's
lead shot.
Diameter
approx. 10mm

approximately 20-30pA, so low that
no on -off switch has been incorpo-
rated. SW1 isolates the tremor switch
for riding. R2 prevents high current
flowing on discharge of the capacitor
which was found to weld the lead shot
to the copper tube. Design of the
tremor switch I think is up to the

Readers' Circuits

Gap approx. 1.5mm

Stout wire

Copper
tube

Pin

Cork

TREMOR SWITCH

constructor and the bits and pieces he
or she has available. Sensitivity lies
solely on the construction of this,
(weight of shot, gap and length of
wire).

My siren consists of a NE555 de-
sign from ETI Jan '77 and an LM380
power amp.

Capacitance Measurement
W. Winder

Few amateurs have a reliable method
for measuring small capacitors. They
may have a 50 Hz bridge, but the
reactance of 10 pfs. at 50 Hz is some
320 megohms, which can well be of

the same order as the bridge insula-
tion, which leads to indeterminate
and incorrect results. However if one
has an A.F. signal generator and a
measuring oscilloscope (or a.c. milli -
voltmeter), one can measure down to
2 or 3 pfs. with quite as good an
accuracy as more complicated
methods using square wave genera
tors and diode pumps. The following
very simple circuit is all that is
necessary.

As long as the reactance of the
capacitor is several times larger than
the resistance of R, the output voltage
will be directly proportional to the
capacitance of C. By supplying a 1.6
volt input signal, the mathematics are
simplified, and the output measure-
ments are as the table given below.

The input wave form should be

r

Cx

SCOPE
OR
MILLIVOLTMETER

Capacity
Range

Input
Frequency Value of R Output

0 to 20 p 100 kHz
20 to 200 p 10 kHz
200 to 2000 p 1 kHz
2000 to 20,000 p 1 kHz
0.02 to 0.2 N F 1 kHz

10k
10k
10k
1k
100 R

10 mV, per p
1 mV per p
0.1 mV per p
0.01 mV per p
0.001 mV per p

fairly good, as any harmonics present
are exaggerated by the capacitor, and
the shape of the output waveform can

be anything but a pretty sine wave.
However it has to be a poor signal
generator that does this.
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7401
7402
7403
7404
7405
7407
7408
7409
7410
7413
7414

 7420
7430
7440
7442
7443
7444
7447
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7482
7483
7485
7486
7490
7491
7492
7493
7494
7495
7496
74100
74104
74107
74121
74123
74141
74151
74154
74190
74191
74192
74193

CMOS (All buffered and
protected types)
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023

ELECTROWITE buying Guide
With this advertisement we complete our series in which we have presented a
wide and useful cross-section of our most demanded lines. We hope it will have
encouraged you to have purchased from us and sample our service. We go to great
effort to make this as efficient and as personal as possible. NOW WE ANNOUNCE
PRODUCTION OF 120 -PAGE CATALOGUE NO. 10. Completely revised, enlarged
and better than ever - AND IT'S YOURS FOR THE ASKING - FREE.

I.Cs / Opto /Displays
INTEGRATED CIRCUITS
TTL 7400 series
7400 14p

14p
14p
14p
18p
14p
22p
18p
18p
14p
22p
60p
14p
14p
14p
54p
60p
60p
70p
14p
14p
14p
14p
14p
24p
24p
23p
23p
45p
32p
41p
61p
58p
74p
27p
40p
71p
46p
40p
66p
57p
63p
73p
40p
27p
27p
51p
54p
60p
1.07
94p
94p
94p
94p

19p
19p
19p
96p
19p
80p
54p
54p
19p
19p
40p
96p
1.14
40p
80p
88p
64p
96p
88p
83p
19p

4024
4025
4026
4027
4028
4029
4030
4041
4042
4043
4044
4046
4049
4050
4060
4069
4070
4071
4072
4081
4082
4510
4511
4514
4516
4518
4520
4543
4583

90p
19p

1.75
58p
95p

1.23
54p
84p
80p
93p
93p

1.28
48p
48p

1.33
19p
19p
19p
19p
19p
19p

1.28
1.36
3.30
1.37
1.25
1.25
1.30
1.28

l.C.s of alternative
tare may be supplied

723C5
723C14
74105
723C14
74105
74108
741C14
748C8
7107
7805
7812
7815
7905
7912
7915
CA3130
CA3140
LM301AN
LM308N
LM380N
IAA 3900N
NE555V
NE556A
SO41E
S041P
S042E
S042P
S5668
SAJ131
SAJ141
SAJ205
SAJ410
SAS201A
SAS21IA
SAS560
SAS570
SAS580
SAS590
SN76013N
SN76013ND
SN76023N
SN76033
SN76033N
SN76023ND

 GOODS SENT POST FREE U.K. WITH
C.W.0 orders over £5 list value. If under,
add 27p handling charge

 ATTRACTIVE DISCOUNTS on C.W.0
mail orders -5% where list value is over
£10: 10% where list value is over E25.

 TOP QUALITY MERCHANDISE - ALL
GUARANTEED

 V.A.T.-Add 8% to value of order. For
items marked add 121/2%.

42p
42p
52p
52p
45p
27p
40p
45p

13.60N
99p
99p
99p
1.65
1.65
1.65
99p
40p
30p
60p
99p
99p
32p
76p

2.69
1.15
3.45
1.30
4.57
2.38
2.00
4.10
1.05
2.08
2.08
2.14
2.14
2.22
2.22
1.50
1.66
1.81
1.50
1.50
1.66

TAA761A
TAA861A
TAA865A
TAA2761A
TAA4761A
TBA120S
TBA400
TBA880
TBA810
TBA820
TBA0747A
18814588
TCA105
TCA31 IA
TCA335A
TCA345A
TCA780
TCA965
UAA170
UAA180

49p
47p
58p
70p

1.04
67p

1.84
97p
97p
97p
62p
62p

1.25
53p
65p

1.16
3.15
1.23
1.60
1.60

OPTO-ELECTRONIC
Photosensitive diodes
BPW32 2.64
BPW33 4.32
BPW34 1.98
BPX48 3.93
BPX63 2.09
BPX91 2.70
Sdar Cells
SC I 0 4Vx22mA 2.40
SC2 0.4Vx80mA 3.15
®1KW/m2)
Photo sensitive transistors
BPX81
BPY61 /2
BPY61/ 3
BPY62 /2
BPY62 /3
BP101

Light dependent resistor
MKY7C38E

Light 'orating diodes
LD30A red
LD35A yellow
LD37A green
LD41A red
LD52C red :
LD55A yellow'
LD56C yellow:
LD57A'

79p
3.69
3.86
89p
98p
85p

70p

19p
23p
23p
19p
42p
26p
42p
26p

LD57 green S 42p
code' 5 1mm dia not 2 9m,
code tt, extra -bright

LD2421R 72p
LD461 1R 94p
LD461 0.11" mat'x 23p
LD468 8xLD461 2.40
LD471 green 0.1" 32p
LD481 yellow 0.1" 32p
L0488 8 x LD481 2.40

Panel mountings
Large for 5.1mm
Small for 2 9mm

3p
3p

LED Drivers UAA1 70
UAA180 see ICs

7 -SEGMENT DISPLAYS
common anode
LED 0.3" with LH dec.
XAN 3072 red
XAN 3052 green
XAN 3082 yellow

1.50
1.80
1.80

LED 1" with RH dec. pt
1720 red 2.95N

 For ACCESS or BARCLAYCARD orders. lust
phone or write your number.

 No discounts allowable on prices marked
NET or N on orders by credit cards.

 OUR COMPUTER -AIDED SERVICE TAKES
GOOD CARE OF YOUR ORDER NO MAT.
TER HOW LARGE OR SMALL.

 Comprehensive price list free on reguuest.

Incandescent 5V with RH dec
pt
3015F / BM 8. 8mA/seg.

2.25
3015F/BM15 15mA/seg

2.25
Incandescent + 1 with RH
dec. pt.
3015G /BM8. 8mA/seg

2.25

DISPLAY MOUNTING
HARDWARE
1 750N04 4 X 0.3" digits

4.90N
1750N06 6 x 0.3" digits

7.86N
1752N044 X 1" digits

7.30N

OPTO COUPLER
C N1 1 / E2.24

LIQUID CRYSTAL
DISPLAYS
Field-effect types 4 to 17V
rms operation 40 -pin DIL
package. 1.3" row spacing.
(IC 4543 suitable for driver)
Data sheet available
L914, 31/2 digit E13.75N
L920, 4 digit £13.15N

POLARISED FILTERS
Circularly polarised to elimin.
ate glare from bright metal
parts.
PNF21 2" x 1" 44p
PNF31 3" x 1" 60p
PNF61 6" x 1" E1.20

BREAD BOARDS
(PB Products)
S-DeC 3.50 T-DeC 4.50
p-DeC-A 4.65 v-DeC-B 6.99
Four -pack (4 x S-DeC) 7.50'
DeCstor (2 x S-DeC) 4.29'
PB103 plugs, various colours
pack of 10 of 1 colour 45p
EXPERIMENT GUIDES:
(zero VAT)

PB121 (basic electricity) 1.50
P8122 (R, C, L. semi's) 1.77
PB123 (Bridges, pot'r ccts) 90p
P8124 (L, C, R & a.c.) 2.40
PB125 (Active circuits) 4.20
I.C. Carriers for T -p DeC-A with
sockets
DIL P8062 1.92
10 -lead TO5 P8072 1.80
Without sockets
DIL 88061 99p
10 -lead TO5 88071 90p
' Cannot be repeated.

MOTOROLA
Microprocessor
02. Evaluation Kit
(for the M.680
microcomputer)
£175.87 (N) + V.A.T

Section 3
Sections which have already
appeared 177 ETI

SECTION ONE Dec. '78
Transistors and diodes. etc.

SECTION TWO Jan. '79
Capacitors of all types

SECTION FOUR Oct. '78
Resistors. Pots Knobs etc.

SECTION FIVE Nov. '78
Pots Core selection. Solder Tools.
Transformers, etc.

Complete price list free on request

BOOKS SELECTION
(ZERO RATED FOR VAT)

BOOKS (Please order by book number)
N o TITLE
BP1 First Book of Transistor Equivalents &

Substitutes 50p
BP4 Worlds Short Med & L W FM & TV

Stations Listing 60p
BP14 Second Book of Transistor Equivalents 95p
BP15 Constructors Manual of Electronic

Circuits for the Home 50p
BP 1 7 Radio Receiver Construction using ICs

and Transistors 60p
BP24 52 Projects using the 741 75p
BP25 How to Build your own Quartz control-

led watches & clocks 85p
BP27 Giant Chart of Radio & Electronic Semi.

& Logic Symbols 60p
BP32 How to Build your own Metal & Treasure

Locators 85p
BP39 50 Field-effect Transistor Projects 1.25
BP40 Digital IC Equivalents & Pin Connections

2.50
BP45 Projects in Opto-Electronics 1.25
BP46 Radio Circuits using ICs 1.35
BP48 Electronic Projects for Beginners 1.35
BP 50 IC LM3900 Projects 1.35
BP51 Electronic Music and Creative Tape

Recordings 1.25
211 First Book of Diode Characteristics.

Equivs & Substitutes 95p
224 50 CMOS IC Projects 95p
223 Fifty Projects using IC. CA3130 85p
BP41 Linear IC Equivalents and Pin Connec-

bons 2.75
225 A practical Introduction to Digital ICs 95p
227 Beginners Guide to building Elecronic

Projects 1.25
228 Essential theory for the Electronic

Hobbyist 1.25
and many other titles

FOULSHAM TAB ELECTRONIC
B OOKS
100 Basic Math Course for Electronics 1.40
528 Pulse Switching Circuits 1.85
553 Electronics Self-taught with Ex peri.

moms & Projects 3115
and many other tales

ANOTHER
ELECTROVALUE SPECIAL

We are now National Distributors for

NASCOM 1
MICROCOMPUTER

KITS
for delivery from stock from

£197.50 net
+ V.A.T.

 Quantity discounts
 Trade Enquiries invited

All post orders and communications to Dept. ET1279 please

ELECTRU-VTITE LTD
28, ST. JUDES ROAD, ENGLEFIELD GREEN.

EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telx 264475
Northern Branch - 680, BURNAGE LANE.

BURNAGE, MANCHESTER M19 1NA(061)432 4945



Micro-Digi Car Clock
D. Ian

With the availability of economical
LCD wristwatches has come a surplus
of very cheap LED types which, with a
little ingenuity, are eminently suitable
for a permanent display installation;
one obvious use is a cheap digital car
clock.

The majority of these timepieces
use two silver oxide cells in series to
give 3.2 volts; current consumption,
with the display on, is rarely more
than 30 mA, easily provided by a
simple stabiliser circuit.

Remove the back of the watch -case
and discard the cells; the contacts of
one cell holder are shorted together
and the 3V2 supply soldered, noting
polarity, to the two remaining con-
tacts: with the 'display on' switch
shorted out the result is a highly
accurate mini -clock with negligable
current drain as long as the vehicle is
in regular use; even 35 mA will even-
tually flatten a car battery that
receives no charge. Most simple
LED watches have a brass tag,
bearing on the metal case, as a com-
mon terminal to the various controls,
these generally being spring loaded
pins pressed, as required, into contact
with clips on the perimeter of the
module. These connections can be
extended to panel mounting push
switches, allowing the unit to be
housed in a suitable box.

If the car is used infrequently it is
prudent to arrange for the display to
automatically extinguish at the end of
a fixed amount of time; this also
.implies the simplest possible 'on'
switch to minimise loss of attention
when driving. One half of a CD4066
quad bilateral switch is connected as a
touch -operated monostable and
wired, as shown, across the LED dis-
play switch: C and R may be selected
for a shorter or longer time period,
those specified will enable the display
for about 15 minutes. The remaining
two sections of the 4066 are used to
control the other functions, set time,
etc., of the watch module.

Note that, in the stabiliser section,
LED's are deliberately used to provide
the reference voltage at the base of Ti

3300

approx. 12V

0

01
BC108

DUS

LED
y"1,2

LED .1.

TOUCH
CONTACTS

100k

00u

10M

70

since they 'zener' at appreciably
smaller currents than a normal zener
diode; total current of the stabiliser

Readers' Circuits

11

 
IC CD4066

+3 2V

TO
WATCH
MODULE

0 TO
'DISPLAY'1-* SWITCH

(IV

and clock (display off) is about 2 mA
the smallest car battery should be

able to supply this for about a year!

01

NOTE:
R1 - R5 are 1OR
01 is 13C109
02 is BC109
ICI is 7417
LED1 - LED6 are TIL209
or similar

Passionometer
D. Geary

02

This device is, to say the least, fun at
parties!!!

The unit relies on skin resistance,
picked up by 1 and 2, which form a
Darlington Pair. The output of the
Amplifier is fed to a bloc buffer via a
resistor network.

At each stage, if the threshold vol-
tage is reached, the associated LED
will light. Previous stages will also
light.

It may be found useful to tit a 25k
pot in series with the base of Ql. The
higher the ratings the better!!!
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15-240 Watts!
HY5
Preamplifier

HY30
15 Watts into 80

HY50
25 Watts into 80

HY120
60 Watts into 80

HY200
120 Watts into 80

HY400
240 Watts into 40

POWER

SUPPLIES

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input functionii
(mag Cartridge, tuner. etc.)) are catered for internally, the desired function is achieved either by a
multi -way switch or direct connection to the appropriate pins The internal volume and tone circuits.
merely require connecting:to external potentiometers (not included). The HY5 is compatible with all
IL 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 -- Public address.
SPECIFICATIONS:
INPUTS Magnetic Pick-op,3mV Ceramic Pick-up 30mV: Tuner 100mV, Microphone 10mV!
Auxiliary 3-100mV; input impedance 47k0 at lkHz.
OUTPUTS- Tape 100mV: Main output 500mV R M S
[ACTIVE TONE CONTROLS Treble -1, 12d13 at 100-1z: Bass at 100Hz
DISTORTION- 0 1% at lkHz: Signal/Noise Ratio 68dB.
OVERLOAD 38dB on Maanetic Pick-uP: SUPPLY VOLTAGE 16 50V
Price £6.27 + 76p VAT. P&P free.
HY5 mounting board 81 48p + 6p VAT P&P free.

The HY30 is an exciting New kit from I L P it features a virtually indestructible I C with short circuit
and thermal protection The kit consists of I 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.SA S into 80 DISTORTION 0.1% at 15W
INPUT SENSITIVITY 500mV FREQUENCY RESPONSE 10Hz-16kHz 3d13
SUPPLY VOLTAGE 18V
Price £S.27 + 7$p 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 80 LOAD IMPEDANCE 4-160 DISTORTION 004% at 25W at
I kHz.
SIGNAL/NOISE RATIO 75d8. FREQUENCY RESPONSE 10Hz-45kHz -- 3dB
SUPPLY VOLTALit 1.: 25V SIZE 105 59.2,5rnm
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: Hi -F -- High quality disco Public address Monitor amplifier -- Guitar and
organ.
SPECIFICATIONS:
INPUT SENSITIVITY 500mV
OUTPUT POWER 60W RMS into 13t7 LOAD IMPEDANCE A-160 DISTORTION 0 04% at 60W at'

SIGNAL/NOISE RATIO 9068. FREQUENCY RESPONSE I0Hz-45kHz -3d8. SUPPLY VOLTAGE
35V.

Size- 114 x 50 z 85mm.
Prise £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 HrFi Perforrian-Ce
EgATLIRES: Thermal shutdown very low distortion --- Loadlline protection Integral Heatsink --
No external components
APPLICATIONS: 1.4?-fi .- Disco -Monitor .- Power Slave -- Industrial -- Public address
SPECIFICATIONS:
INPUT SENSITIVITY 500mV.
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4.160 DISTORTION 0.05% at 100W at
1kHz
SIGNAL/NOISE RATIO 96dB. FREQUENCY RESPONSE 10Hz-45kHr 3d8 SUPPLY VOLTAGE

'SIZE 114 s 100 x 85mm.
Price E27.99 + £2.24 VAT. P&P free.

'The HY400 is I.L.P.'s "Big Daddy: bf the.range producing 240W into 40! It has been designed for
high power disco or public addressaiii)Ticalions It thPOMOlifiei 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,) .ower hi.fidelity_powor module

FEATURES: Thermal shutdown ----- Very low distOrtion - Load line protectioii - No external
components
APPLICATIONS: Public address -- Disco -- Power slave Industrial.
SPECIFICATIONS:
OUTPUT POWER 240W RMS into 4:) LOAD IMPEDANCE 4-160 DISTORTION 0 1% at 240W at
1 kHz
SIGNAL/NOISE RATIO 94dB FREQUENCY RESPONSE .10Flz-41(hz 3dB SUPPLY VOLTAGE
+45V
INPUT$ENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price E38.61 + £3.06 VAT. P&P free.

PSU36 suitable for two HY30's £6.44+ 81p VAT
PSU50 suitable for two HY50's E8.18 + El 02 VAT
PSU70 suitable for two HY120's £14.58 + E1.17 VAT
PSU90 suitable for one HY200 £15.19 + E1.21 VAT
PSU180 suitable for two HY2000's or one HY400 E25.42 + c.2.03 VAT

11,P
MY 50

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 0 Money Order 0Nackington, Canterbury Please debit my Access account  Barclaycard account rl

Kent CT4 7A0 Account number__
Tel. (0227) 64723 Name & Address

Signature
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FAST AND EASY FAST AND EASY FAST AND EASY FAST AND EASY

Britain's Best
Breadboard Buys!

trairea'Y

Lektrokit Super Strip SS2
Only £11.05 inc. p & p and VAT
Super Strip accepts all DIP's-as many as nine 14 -pin at a
time-and/or TO -5's and discrete components. With
interconnections of any solid wire up to 20 AWG. And no
soldering. Super Strip has 840 contact points, combining a
power/signal distribution system with a matrix of 640
contacts in groups of 5. Distribution system has
8 bus -bars, each with 25 contact points.

Lektrokit Breadboards
and Bus Strips
From £3.25 inc p & p and VAT

The modular, solderless system! Breadboards that link
together for any size, any configuration. With pitch of 0.1" to
accept all IC's. Just take each component, choose its hole
and push it in.

BREADBOARDS BUS STRIPS
Model Contacts Price, each Model Price

248L 480 £6.65 209R £1.62
264L '.40 £8.32 212R £1.78

234L 340 £5.75 206R £1.45
217L 170 £3.25
(All prices include p & p and VAT)

Lektrokit's policy is the right product,
whatever the project, at the right price.
And it's backed by a nationwide network
of retailers.
Send for the name of the dealer nearest
you-plus a FREE full -colour catalogue.

Write to:- LEKTROKIT LTD., London
Road, Reading, Berks. RG6 1AZ. Or send
coupon.

LEKTROKIT

Lektrokit
All -Circuit Evaluators
Seven ACE models from £12.53
-all prices inc p & p and VAT

Just plug in components and make connections with ordinary 22 -gauge solid
wire. No soldering. Build any working project complete as fast as you could lay
out a circuit diagram before.
ACE 200-K (728 contacts: £12.53) and ACE 201K (1,032 contacts: £16.75)
come in kit form.

MI IN MN INN NM MN EN IN IM MN INN NM MN IN EN 111111 EN

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

I
I

I
I

I enclose P.O./cheque for £

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

Name

Address

ETI 4

I-

I

COMPLETES THE CIRCUIT
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SEMICONDUCTOR
OFFERS

ALL FULL SPEC.
Common anode 0 3 7 seg displays Toshiba type TLR303 65p

E Ts similar to 253819 18p 35140 Mosfets 50p M203 Dual
Matched Pairs Mosfets Single Gate per T E T 40p Intel 1024 bit
MOS Rams 95 Willard 56113 Triple Varicap Diode 35p
MC1310 Stereo Decoder 1 C s El 20 CD4051 CMOS 50p 500v
600mA Bridge Recs (ex equip) 25p 1134002 100v IA Diodes 4p.
14005 800v 1A Diodes 7p E H T. SIL R. 15Kv 2.5mA 15mrn
5rnrn 30p 7812 12v 1A Plastic V Regs 95p. MAN3A 3mrn LED
Displays 50p 741S (wide bandwidth) 35p KM 380 80p LM381
90p ZN414 75p TIL305 Alphanumerical Displays with date
E2 75 ORP61 Mullard, new. boxed. 30p. Special offer SGS
TBA8001Cs. 10 for E5.00 741 8 -pin. 6 for El NE555 27p each

MICROPHONES. EM506 Condenser Mikes. Um -directional
F E T. Amp Duel irnped 50K 600ohrns, 313.18KHz. o o,1

switch, El 1 .00 Miniature Tie Pin Condenser mike 1K mil
omni.directional. uses hearing aid battery (supplied) E4 95
Grundig Electret Inserts with built-in F E T Prearnp El 50 Crystal
Mike Inserts 37min 45p Electret Condenser Mikes 1 KO Imp with
old Jack Plug E2 85 Cassette Condenser Mikes with 2 5 and 3 5
Jack Plugs E2 85 Standard Cassette Mikes 200 ohm Imp. with
2.5 and 3 5 Jack Plugs El 20

MORSE KEYS - Hyspeed Type. all metal. E2 25 Plastic reorse
Keys 95p

TOSHIBA -TLG113 0.2" green 16p TLGI I 5 0 2"
green ditf lens 17p TLGI070 2" green flat top 17p
Till 120.02" clear infra red 20p

NEW LOW COST MULTIMETERS - KRTI00 - 1.0000 P V
1 000 volts AC 'DC 150MA (max) D C current 0-100K
Resistance Range Selector Switch E4 65

KI inl0,ri1etn M5od.7Same ranges above but range selection by test
prod

MOTORS. 1 5 to 6v DC Model 20p 115v AC min 3 R P M with
Gearbox 30p 240v AC Synch Motor 1/ 5th R P M 65p 240v AC
Synch Motor 1 /24th RPM 65p Crouzet 115v AC 4 R P M
Motors. new 95p 120 DC 5 -pole 35p

BOXES. Black AB S Plastic with brass inserts and lid. 75 x 56 x
251nm 40p 95 x 71 x 35rnin 49p 115 x 95 x 16mrn 57p

TOOLS. Radio pliers. 5in. insulated handles El 40 Diagonal side
cutters bin. 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 15OrnA. no mounting bracket. 65p (20p). 12-0-12
100mA. 95p (15p) 12v 500mA, 95p (22p). 12v 2 Amp, E2.25
(45p) 12v 4 Amp. E2 75 (54p) 15.0-15v 1 Amp, E2 10 (45p).
30-0-30v 1 Amp. E2 75 (54p) 0.12-15.20.24-30v tapped at 2
Amp, E4 50 (54p) 20-0-20v 2 amp, E3 50 (54p) 25v 1 5 Amp.

/1 45 145p) 18v 1 5 Amp rectified. E2 00 (45p) 35v. 2 Amp.
2 5v 2 Amp toroid. 20v 2 5 Amp. E2 20 (54p). 1 1

Xenon /triac pulse transformer, 30p

SWITCHES - Min Toggle. SPST 8  5 a 7mm 45p DPDT 8  7 
7mm 60p DPDT Centre OR 12 a 11 x 9mm 75p ()PDT C/O
Sliders 20p R S Single Pole C/O Push Buttons 45p, Roller Micro
Switches 15p Mm Micro Switches 13 x 10 x 4mm 20p MM
Push to make or push to break Switches 16 x firnm 15p

SOLDER SUCKER. Plunger type, eye protection, replaceable
nozzle. high suction. E4 95 Reed switches 28mm norm open, bp
each

TAPE HEADS - Cassette Stereo E3 00 BSR MN 1330 rh Track
Dual Impedance Rec /Playback 50p BSR SRP90 'A Track Stereo
Rec /Playback El 95 TD10 Assemblies. two heads, ',4 Track
Re: Playback Staggered Stereo with builtin erase per head

' 20 Tape Head Demag 240v AC El 95

BUZZERS-GPO Type 6.12v 20p Min Solid State Buzzers 6-9-
12 or 24v 15mA 75p Smiths 5.12v Transistorised Audible
Warning Device 30mm 30p

U.H.F TV Transistorised Push Button Tuners (not Vancap) new
and boxed. E2 50

MURATA MA401L. 40kHz Transducers. rec /send. E3 25 pair

METERS-Grundig Batt level Meter 1 rnA 40 x 40mm El 10
Mm. Level Meter 200y a 25 x 15min 75p Ferranti 600v AC Meter
E395

EDGE METER - Large scale 0-100, new E2 75

POT CORE UNIT. Has 6 -pot cores, including 1 FX2243 (45mm)
and 2 FX2242 (35rnm). 3 20rnm 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

LA1230 adi core t 5mm dia 14rnf.1.18mH. HI Q. 10p each

8 TRACK 12 volt motors new. El 25
CASSETTE MOTORS 6 volt new. El 25

NAT. SEM - LM340T 6v IA voltage regulators 40p LM309K5T/
103 Voltage Regulators 78p 723 14 pin Voltage Regulator ICs.
40p each

12 -WAY MOTORISED CAM UNITS. 50v AC low rev motor
driving 12 C. 0 micro switches supplied with a capacitor for 240v
AC use Ex equip El 95 + 35p P&P

TEXAS BY205 800v 6A S1L Recs (Flatback) 18p

8 WAY RIBBON -CABLE, min solid core 15p metre. .

POSTAGE 30p UNLESS OTHERWISE SHOWN (EXCESS
POSTAGE REFUNDED WITH ORDER) OVERSEAS POST AT
COST VAT INCLUDED IN ALL PRICES

S.A.E. FOR NEW ILLUSTRATED LISTS

ORDER ADDRESS

PROGRESSIVE RADIO
31 CHEAPSIDE, LIVERPOOL 2

g6

TRIACS: TXAL226B, 400V 6A 30p; 400V
1A 20p; Thyristors 600V 1A 20p; Low torque
Microswitches (like RS 339207) SPCO 20p;
all ex -equipment but guaranteed, P&P 30p.
STIV ELECTRONICS, 23 Southern Dr., Hull.

GRADE 1 semiconductors, passives, hard-
ware + security. Immediate service: Texas
1N4148 £1.50 per 100. RCA CD4001 / 11
18p. RCA 741 8 pin dil, £1.00 per 5. 555
£1.00 per 4. CEH PC housings 60p. Capaci-
tors, resistors, keyswitches, Texas IC sockets,
control panels. SAE brings complete catalo-
gue: CEH Audio -Visual (D), 48 Whistler Road,
Tonbridge, Kent.

"SUPER 3055" R.C.A. 2N6254, 150w,
1 5A, 100V, Hfe 20 at 5A, Only 68p each, 4
for £2.50, P.P. inc. Mark Leese, 56 Corner-
agh Road, London, W.14.

MICROBITS
NOW OPEN IN SURREY

Stockists of a wide range of
Micro -Systems and Peripherals
including the Exidy Sorcerer,
Newbear 77-78, Panda, Nascom
and Kim 1. Please telephone for
details.

Also a wide range of Computer
books and Bear Bags in stock.

34B London Road
Blackwater
Camberley
SURREY
Tel 0276 34044

Available for all ETI projects
from day one of ETI, 'phone

your order

eel Aloe%
SPECIAL T:FETER
sided Pax PCB mat, four off,
41/4" x61/2", 99p all up

Lill
35 GROSVENOR ROAD, TWICKENHAM
MIDDLESEX TW1 4AD Tet01-891 1923

OP -AMP SALE! 709 15p, 741 19p, 308
25p, 1458 (dual 741) 30p, LF13741N
(JFET 741) 35p, MC3401P (18V LM3900)
40p, CA3140E 40p, LM3900 45p, VMOS
POWERFET VN67AF 99p, 78L05 (To92)
29p. FAST LOCMOS, 40138 (25MHz@10V)
3513, 4001B/07/11B/69 16p, 40168
40p, 4017B 65p, 4020B 80p. 10% Dis-
count over £5. P&P 20p. SAE for informative
lists to: J. W. RIMMER, 367 GREEN LANES,
LONDON N4 1 DY.

COMPONENTS. LEDS 12 red, 10 green,
10 yellow (32) £3: 741 op amp & socket 5 for
£1; NE555 timer & socket 4 for £1; resistors
7p/10; ceramic cap 18p/10; presets 10p/
2; micro's 8080 & socket £6; Z80 + socket
£6; Ferric Chloride 65p lb. C.W.O. S.A.E. for
list. £3 min. R. Machnik, 13 Hopefield Place,
Blackburn, West Lothian.

VIDEO
MUSIC

V:DEOORIA.,ti

Videograph Q links to the aerial socket of
your tv and provides a full colour GIANT
Oscilloscope display. A must for hi-fi, home
entertainment, discos, organs etc.
New - signal invert control, integral square wave
generator. Plus - full details for testing your audio
system for transient distortion, crosstalk etc.
Complete gang Luxury cabinet and
Kit only U UU controls E995
.!' POST PAl:KING VAT REAP 'XXVII E5995

WILLIAM "'"""
STUART
SYSTEMS Lza I. . as

LIVING LOGIC!
STICKIES are printed self-adhesive labels that stick to
the top of ICs. They make dull, anonymous plastic
mocks into diagrams that come ALIVE! See at -a -glance
wherelehastsopOlaucteo your

ICs.ourtest

probe or soldering iron -take
the
STICKIES are great for building and debugging proto-
types, faultfinding. experimenting, teaching - even
designing PCB layouts.
STICKIES come in packs for 7400- or 4000 -series ICs.
Each pack contains a sensible mix of more than 60
different IC types.
1 20 -label pack -80p. 480 -label pack-E2.80, or 2-10
tracks at £2.50 each. 11 -plus £2.20 each.
(aces include VAT and first-class postage. Official
orders welcome. Please state whether TEL or CMOS
required

For your STICKIES by return of post
CONCEPT ELECTRONICS, 8 Bayham Road

Sevenoaks, Kent TN13 3XA
Phone: 0293 514110
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THIS SECTION IS A PRE -PAYMENT SERVICE ONLY
MINI -ADS: 31/4" x 21 /8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.O. Box Numbers can
be accepted without full address.

Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF

SILICON DIODES (equivalent IN4148)
marked full specification (not rejects). 150;
500; 1000 for £1; £3; £5 respectively, post
paid. D. Johnston, 12 Balgillo Road, Dundee
DD5 3LU.

RAINBOW RIBBON CABLE at silly prices.
SAE for details. Trading Post, 4 Castle Street,
Hastings, Sussex.

GRIMSBY ELECTRONICS
Lambert Road, Grimsby

Humberside
100s bargains at shop, components, cases,
vero, surplus, etc. List 10p. Small reed
switches 10p. Magnets 6p. Postage 1 6p.

SEVEN SEGMENT DISPLAYS 95p. New
and full spec Fairchild END500 c.c. 1/2" same
brightness code p/o include 30p p&p. To: J.
Towns, 12 Hilltop Close, Raglan PT, Talbot,
W. Glam.

STRATHAND
SECURITY

ALARMED?
It not you should be. We specialise in Alarm eguipment suitable for
home, office or factory. All items brand new top quality fully

uarantead.

01 Magnet and reed switch. Flush fitting. 4 wire. Requires hole
12mm diameter by 34mm deep 90p

02 Magnet and reed switch. Flush titling screw terminals. Requires
hole 15mm diameter by 14mm deep E1.05

03 Magnet and reed switch. Surface fitting. 4 wire. Size 65mm by
13mm by I lmm 90p

04 Magnet and reed switch. Heavy duty. Size 103inet by 20mm by
18mm. Two hole fixing 0.00

05 Pressure pad - stair tread 22V:" by 61/2" E1.35
06 Pressure pad - large 29V," x 15" (2.05
07 Window toil - sell -adhesive - top quality. 70" roll by '," wide

E3.17
08 Foil blocks - sell -adhesive. (Joins foil to cablel .... 19p
10 Keysivitches with mounting plate and cover
11 Bell boxes heavy duty plastic coated metal
12 Bell 6" heavy duty - very loud I2v D.C.

E3.70

£1E09..2055

16 4 core cable 100mm white E10.75
23 Control panel to British Standard. Mains/battery. silent

entry .'exit. Anti -false alarm circuitry E46.40
All prices Melds VAT and postage

PLUS
Radar 'microwave) units. automatic 999 dialling units with tape
message. and many other items.

STRATHAND SECURITY
44 St. Andrew's Square

Glasgow, G1
Tel: 041-552 6731/2 L=1Callers Welcome

At.

PRINTED
CIRCUITS

and

HARDWARE
Comprehensive range Constructors' Hardware
and accessories.

Selected range of popular components.
Full range of HE 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

LOST THE TIME?
MSF RECEIVER, built-in 60 KHz antenna £13.70
Or with sequential YEAR, MONTH, DATE. DAY.
HOURS, MINUTES, SECONDS. display parts (no case
of pcb) £24.40
STILL NO RADIO 47 200 KHz to Medium Wave
Converter £9.70
PROGRAM YOUR OWN tunes on a MUSICAL
DOORBELL, new tune each day. lust needs bell trans-
former and speaker £19.50
Duo 21-923-4000 Each easy -assembly kit includes a//
parts, printed circuit, case, postage, etc.. money -back
assurance so SENO off NOW

CAMBRIDGE KITS
45 (TP) Old School Lane, Milton, Cambridge

COLOUR MODULATOR
Kit FOR ALL TV GAMES!£6.95

Red, Green. Blue inputs (can be mixed)
SUPER EXPLOSION FLASH EFFECT FOR

Inc UHF TANK BATTLE FREE INTERFACE DE.
Modulator TAILS

WILLIAM STUART SYSTEMS
Dower House, Billericay Road. Herongate, Brentwood. Essex

CM 13 380 Tel (02771810244
Barcla card 'Access welcome

C C
CA

"lila
T M
VE

R
£99.99 Tinoctapil pf131,0Z

BEST OFFER EVER
Camera Kit, Lens,
Vidicon Er Modulator

CROFTON

A

Tel: 01-8911923 details"

BARGAINS FOR THE
ELECTRONIC HANDYMAN
BRANDED LED DIGITAL

ALARM CLOCKS

(1i (2) (3)
Returned to Service Department within guarantee
period

(1) With alarm repeat - S.R.S P. of El 7.00 offered at
£4.95 inc. VAT

(2) With luxury lamp and repeat alarm as featured in
most major U.K Mail Order catalogues. S.R.S.P
E31 00 - offered at £8.95 inc. VAT

(3) With integral luxury light and repeat alarm also as
featured in most major U.K Mail Order catalogues.
S.R.S.P of £32.00 - offered at £8.95 inc. VAT

These will be sold as received from our customers with
the existing fault(s) and without guarantee

PRESCOTT CLOCK AND
WATCH COMPANY LIMITED

Prescott House, Humber Road, London NW2 6ER

NASCOM-1 SOFTWARE
Z80 Software Routines, including:-

- 16 Bit Multiply
- 16 Bit Divide
- ASC II to Binary
- Binary to ASCII

together with:-
- Memory Test Program
- Submarine Chase Game

Listings and explanatory notes supplied.
Available on Nasbug format cassette tape
@ £3.50p, including VAT. P&P 25p.

ANDREWS COMPUTING LTD
21 LIME TREE DRIVE
FARNDON, CHESTER

AD INDEX
ABACUS COMPUTING
ALTEK
AMBIT
ASTRA-PAK
AUDIO ELECTRONICS
BAMBER
BAYDIS

12
90

48 & 49
40
76
88
31

BI-PAK 4 & 5
B.N.R.S. 48
CAMBRIDGE LEARNING 54
CATRONICS 7

CHILTMEAD 86
CHROMASONICS 90
CODESPEED 40
COMMUNICATIONS MEAS. 70
COMP, COMP, COMP 99
COMPU-TECH 40
CRAEL UK 24
CRIMSON ELECTRIK 18
DELTA TECH. 24
E.D.A. 43
ELECTRONIC BROKERS 11 & 85
ELECTROVALUE 92
FLADAR 78
GREENBANK 70
GREENWELD 17
HENRYS 18, 49, 85 & 88
IBEK SYSTEMS 67
I.L.P. 94
KRAMER 26, 48 & 67
L.B. ELECTRONICS 72
LEKTROKIT 95
MAGNUM AUDIO 78
MAPLIN 100
MARSHALLS 58
METAC 6

MINIKITS 72
MOUNTAINDENE 72
NICHOLLS 67
NIC MODELS 24
NORMAN INSKIP 98
POWELL 78
POWERTRAN 2

PROGRESSIVE RADIO 97
ROGER SQUIRES 88
R.T.V C 38
SERVICE TRADING 44
SINTEC 85
SOAR ELECTRONICS 31
STEVENSON 63
ST R UTT 62
SWANLEY 31
TAMTRONIK 26
TECHNOMATIC 10
T K ELECTRONICS 18
VERO 49
VIDEOTIME 42
WATFORD 14 & 15
WILMSLOW 24
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TRANSISTORS TTL
7400 - .12 7426 .25 7470 .25 74107 .28 74148 110 74176 .90

50107 0.23 10117 015 80206 0.10 505598 0.11 BEIM 0.29 1111205 1.30 291613 0.18 7401 .12 7427 .25 7472 .22 74109 .46 74150 1.00 74177 .90
80125 0.17 40118 0.12 602065 0.11 8C942 0.55 115185 0.20 811208 1.50 291671 1.10 7402 .12 7428 .34 7473 .26 74110 .46 74151 60 74178 1.20
ACI 26 0.17 80119 0.25 50257 0.10 80758 0.211 11194 0.06 61120002 1.75 2916715 2.20 7403 .12 7430 .13 7474 .20 74111 .70 74753 .60 74179 1.10
00127 0.19 00125 0.15 502998 509 BCY71 013 111944 0.07 88466 3.60 291711 0.20 7404 .13 7432 .24 7475 .25 74116 1.60 74154 1.06 74180 .70

AC127K 0.23 1101251 0.16 602128 0.10 60972 0.13 12195 0.06 11119695 6.75 291893 0.25 7405 .13 7433 .32 7476 .13 74118 .82 74155 .63 74181 1.95
6C128 0.14 80126 0.15 502130 0.10 130115 0.30 121950 0.07 6119698 2.00 511905 0.25 7406 .29 7437 .24 7483 .75 74119 1.30 74156 63 74182 .75
601211 0.25 110 136 0.15 802141 0.10 10116 0.30 21956 0.07 1161690 7.00 291995 0.25 7407 .29 7438 .24 7484 .90 74120 .112 74157 .63 74184 1.20
At 125/176 0.42 BCI37 0.15 80237 0.15 10123 0.60 BF196 0.06 8119768 500 262060 1110 7408 .14 7440 .13 7485 .90 74121 .26 74158 1.70 74185 1.20
60142 0.18 00138 0.30 802378 0.16 80128 1.02 111197 0.06 BUYTI 4.50 202188 0.20 7409 .14 7441 .52 7486 .211 74122 .40 74160 .80 74186 7.20
60153 0.55 60140 0.27 1102370 0.21 60131 0.35 1111513 0.06 5156517 0.45 2922185 0.22 7410 .13 7442 .55 7489 2.00 74123 .55 74161 .80 74188 5.40
AC 156 0.58 60141 0.29 50238 0.15 80133 0.40 BF224 0.11 0156523 0.27 212222 0.10 7411 .111 7444 .00 7490 .35 74125 .46 74163 .80 74190 1.10
60176 016 10142 0.20 6C2388 0.16 60135 0.30 81253 0.11 11115506 0.90 2122228 0.20 7412 .21 7445 .70 7491 .65 74126 .16 74164 .90 74191 1.00
AC187 0.59 110147 0.06 502380 0.18 60136 0.30 BF254 0.18 045053 0.72 242270 0.39 7413 .26 7446 .70 7492 .45 74128 .62 74165 .90 74192 1.00
501871 0.55 1C1479 0.07 1102518 0.15 80137 0.30 98255 0.18 6717214 0.25 2112368 0.10 7414 .54 7447 .611 7493 .36 74132 .70 74166 1.00 74193 1.10
501101 0.55 10148 0.06 602516 0.17 60138 0.30 96257 0.16 121224 0.25 21124/4 0.18 7416 .27 7448 .60 7494 .50 74141 .55 74167 2.70 74194 .92
ACT20 1.02 501412 0.07 80252/1 0.15 110139 0.30 115258 0.28 0022 1.40 292904 0.18 741 7 .27 7450 .13 7495 .55 74142 2.02 74170 1.70 74195 .85
ACYZZ 1.02 130 I 4135 0.07 8025211 0.17 50140 0.30 61259 0.20 0026 1.40 212906 0.18 7420 .13 7451 .13 7496 .62 74143 2.02 74772 4.00 74196 .92
60142 0.57 80149 0.06 602520 0.20 50144 0.30 91324 5.20 0029 0.05 263053 0.15 7421 .28 7452 .13 7497 2.40 74144 2.02 74173 1.20 74197 .92
60143 0.17 BC157 0.06 80254 020 90168 0.50 51335 0.25 0036 1.00 293117 1.00 7423 .25 7454 .13 74100 .95 74145 .65 74174 .00 74198 1.60
60149 0.65 60157A 0.07 802819 0.10 80178 0.72 51338 0.45 0044 0.12 293440 0.70 7425 .22 7460 .13 74105 .40 74147 1.36 74175 .70 74199 1.50
5/161 0.35
651161 /162 0.70

BCI58
601588

0.07
0.01

50252 09
122576 0.21

B0181 1.32
80143 1.50

0.
BF52385457 0.2264

0C

127145

0.12
0.09

203635 0.15
293638A 0.16

-CMOS
60162 0.35 BC 158151 0.09 6C2671 0.22 60232 0.60 9F554 010 0074 0.10 293643 0.24 4000 .15 4014 .85 4025 .20 4043 .86 4069 .20 4508 2.3060252 0.36 BC159 0.06 10268 0.21 80233 0.60 6F991 5.00 0075 0.10 2113692 0.24 4001 .15 4015 .80 4026 1.35 4044 .85 4070 .20 4510 1.1060263 0.36 11015911 0.07 50304 0.25 80234 0.60 8243 0.54 0082 0.45 293705 0.06 4002 .20 4016 .45 4027 .35 4049 .28 4072 .20 4511 .705.0925 4.74 501598 0.07 80307 0.15 80235 0.40 09029 0.20 00139 0.50 203706 0.06 3006 .65 4017 .55 4028 .70 4050 .45 4073 .20 4512 .9560211 4.05 9CI61 0.25 1103075 0.15 60236 0.40 11234 0.70 00203 2.50 293707 0.06 4007 .20 4018 .90 4029 .00 4051 .65 4075 .20 4516 .70AFI06 0.45 BCI67 0.06 603078 0.15 50237 0.40 51054 0.20 00207 2.70 293711 0.06 4008 .54 4019 .45 4030 410 4052 .55 4076 1.10 4518 .65551099 0.39 BC168 0.06 110308 0.15 52238 0.40 BF4135 0.20 001072 2.50 293819 0.20 4009 .44 4020 .60 4033 1.40 4053 4078 .20 4520 1.10AF 124 0.25 90169 0.06 503096 0.15 00434 0.40 BF X88 0.20 001074 2,50 2113899 3.00 4010 .60 4021 4035 1.10

.55
4055 1.00 4081 .20

88125 0.25 801708 0.07 1303176 0.15 50507 0.50 9218 0.50 1120085 2,10 213904 0.06 4011 .15
.85

4022 .85 4040 .90 4060 1.00 4082 .20
AF 126 0.25 At 170C 0.07 90322 0.10 605013 0.50 BF119 0.50 71130 0.35 2113905 0.06 4012 .15 4023 .20 4041 4066 4502 .90
AF127 0.25 11171 0.06 50327 0.16 625113 0.50 1E933 0.50 11131 0.45 293906 0.06 4013 .35 4024 .05

.50
4042 .75

.35
4068 .20 4507 .52

AF 139 0.32
/2178 0.30

10171A

801715
0.07
0.07

5C328 015
0C337 0.16

60537 1.02
50567 1.40

BFY34 0.511

5246 0.50
711318

11P32

0.45
0.45

294037 0.25
294058 0.10 RESISTORS 1711/ 814N. imilible 14 55 ter. low 107 o 22K.

A/179 0.30 90172 0.06 60335 0.16 10232 1.90 BE951 0.12 71133 0.60 2942226 0.65 Prices 1110 to 467 039 each.
6F290 0.36 801720 0.07 803446 0.15 50116 0.50 B252 0.12 711142 0.60 294348 2.00 'AV Values ...le le 52 series from I OR to II. Price 0.03 698 to 336 0.41 each.
U201 0.39 601729 557 1103508 0.17 80920 0.50 1281 4.00 T1P2955 0,65 2114445 1.50 each. W Single barn cerme pololloariter. Values roil.. 10011. 2009.85973 0.30 1101720 0.07 10441 0.20 65115 0.35 69939 0.35 11590 0.18 264914 3.50 'tiv Mess 44.11451. in 512 series from IRO lo 105. Price 0.03 5005 112. 210, MO. 1014 295. 5011. 10014 20011. MK. INA5115 0.60 BCI73 0.06 12461 0.24 BFI21 020 E10020 0.18 213448 0.30 205172 0.25 .0.5, Price 0.97 each.60816 0.60 80738 0.07 110545 0.10 ann 0.20 12052 0.33 20404 0.45 2115245 0.30 12 Wolves arsilMle 10 512 series Prom ZR2 to 10111 Price 0.06
65717 0.60 801748 0.07 90547 0.11 81125 0.20 5520 0.21 21524 055 295296 0.40 each. ,iI51 Nultiluro canal mrighowetw. Mien 44.71014 MR. 501168103 0.90 801775 0.12 905478 0.11 04127 0.20 85725 0.30 20526 0.40 265458 0.25 29 6.1044 milahls io E12 series from 1011 be 1014. Pr9m,. 0.11 10138. 200R. 50011 110. 200.550.721 206. 10014 5006_AUI07 1.00 007779 0.12 105479 0.11 11137 0.21 85226 0.30 21527 0.48 295496 0.60 each. Price I AI each.68110 0.90 11017811 012 BC547C 0.11 12152 0.15 05227 0.30 2/1685 3.50 295670 0.65 514 Dins 08,11214 in 56 swots free IRO lo 615
86210 0.90 60179 512 805412 0.11 51154 0.15 07229 0.54 21705 0.10 205926 0.55 Prices 190 le 160 0.19 each. 1114 Folenhomerir with r 182115115am mailable: IOR. 25R RBC107 0.06 110182.1 0.09 105486 0.11 12151 0.37 85939 015 29706 0.10 266123 0.65 105 to 353 022 each. 1005 2501. 5005. 7710. 7710. 560. 1011 2011.80107A 0.07 801825 509 505480 0.11 12158 0.15 60452 0.33 2117065 0.11 25003 0.75 467 to 658 024 each.
101071 0.07 510183.1 009 12549A 0.11 1257 0.25 80954 039 297611 0.12 25303 0.90 7W Nkies mbleble tn 512 ono tree 547 to 226. Prices ION to 510 1.51 each.80108 0.06 8018314 0.09 505498 0.11 MI 73 0.20 B5156 536 211039 015 25304 0.90 Prices R47 to 982 0.25 each. 101 6 ZOK 1.62 each.80108A 0.07 5075315 0.10 6C550 0.11 51174 0.20 00960 0.36 2111059 0.15 25305 0.90 IRO to 160 0.26 each. 1.56 Canergeoce profit poloolimielv MN. ovailohle. 500. 190.801065 0.07 50164 008 00557 0.11 (14177 0.25 8124 0.30 211101 0.15 25323 1.50 IK2 le IM 0.27 each. 105 155 2011. 1004. 500950109 006
0010911 0.07

801541.

5015411
0.09
0.10

105570 0.11
505575 0.11

11171 0.25
11179 0.25

1111105 405
6010554 1.08

281102
291132

0.15
0.20

25732 1.00 151 to 221 0.28 each. Price 0.50 each.
I IW MI. 5.1411. in 56 series Irom IRO to 226

801090 0.07 80186 0.19 1105510 0.11 111110 0.20 12108 1.80 201304 0.50 Prices IRO te 140 0.29 each. 2W 10 b. polealiomeer Values miloble IGOR. 2005 50011 100.80113 0.12 00187 0.19 BC558 0.11 12181 0.20 1111126 1.00 2111305 0.50 I1(5 le 12K 0.30 each. 200. 555 101. 201. 501. 1006SCI 14 015
00716 0.13

60254
11020441

0.08
0.01

805580 0.11
00551111 0.11

1F792 020
04103 020

51.1133 1.79
60294 1.30

297307
2111309 .0.50

050 151 le 22K 0.35 each. Price 7.34 ea4,6.- - -
. .

DIODES CAPACITORS
881 19 0.17 116243 0.85 11142 0.45 8920441 0.65 117827 235 A86 0.20 165403 0.15 Tantalum Bead 25V 10uF 0.14 each
Aill 21 0.11 69x13 0,06 10164 0.50 81204-10 0.75 1TT921 0.20 A90 0.07 165404 0.16 6 3V 47uF 0.32 each 22uF 0.14 eachM129 0.08 56116 0.07 62176 3.45 81206 0.30 177923 0.35 A91 0.06 25405 0.25 100uF 0.50 each 47uF 0.17 each
5.1143 0.15 55011 0.18 81179 0.90 50210400 0.45 1111075 0.25 595 0.06 1115406 0.29 16V 10uF 0.24 each 100uF 0.17 each
44144 0.09 61310513 0.35 11182 1.15 81210600 0.50 11721301 0.25 0202 0.07 11/5401 0.19 22uF 0.30 each 220uF 0.36 each
56102 030 551056 0.35 PIM 0.70 19210400 0.55 122002 0.20 T2 0.14 165408 0.20 47uF 0.50 each 470uF 0.47 each
516111 0.98 5E106 0.45 57181 1.30 8210 0.35 09502 0.75 64001 0.04 1654504 6.75 25V 22uF 0.41 each 1000uF 0.72 each
55115 0.25 85142 1.25 89198 0.75 5255-350 0.45 10813 0.90 64002 0.05 165761 0.60 35V 0.1uF 0.22 each 63V 1 uF 0.14 amh66145 015 BRIM 0.20 81199 0.55 6255603 0.55 1111854 1.80 94003 0.05 0.22uF 0.22 each 2.2uF 0.14 each89143 0.12 69101 0.30 893012 0.40 8271-350 OAS 58556 2.10 1141104 0.06 0.47uF 0.22 each 4.7uF 0.14 each86154 010 MOO 0.20 1142011 0.40 8271.600 1.15 4195928 1.55 1145105 0.06 1.0uF 0.22 each 10uF 0.17 each55155 0.12 110103 035 19201-4 0.45 62261 suits 562203 1.60 114006 0.07 2.2uF 0.22 0ech 22uF 0.17 each60156 0.12 BYI 18 1.45 512015 0.55 9.11 065400 0.65 114001 0.08 4 7uF 0.24 each 47uF 0.29 each84157 0.45 89125 0.15 67201-6 0.55 etx BB uriss 0547 0.07 64148 0.04 Di. Ceramic 100uF 0.40 leech68150 0.65 114127 0.10 1220112 0.60 0.08 0570 0.07 64150 0.45 'II . 1 50pF 0.27 each 220uF 0.65 each55159 0.75 11130 0.15 5120116 0.65 0673 0.45 0571 0.35 04448 0.25 180pF 0.27 each 470uF 0.86 as.55182 0.45 51133 8.10 11120120 1.00 ITT44 0.10 0681 0.12 /15401 0.12 200p1 0.27 each 1000.1 1.01 each88207 0.05 89454 5.40 60.35.4 0.45 111081 1.35 0125 0.12 65472 0.15 220pF . 0.27 each 2200uF 1.04 each

- LINEAR INTEGRATED CIRCUITS
250pF 0.40 each 100V INF 0.20 each
270pF 22uF
300pF

0.40 each
0.40 each 47uF

0.25 each
0.36 each063020 1.75 00135110 3.85 587502310 215 166570 2.85 114400 2.25 756700 3.95 106270 3.00 Mixed Dielectric 10001 0.61 eachC63046 0.80 554570 4.20 00760330 2.40 1 AA621 6.05 156510 2.45 1727000 2.25 722708 3.60 600V 1 uF 1.01 each 220uF 0.65 eachCA3048 2.50 5127008 10.15 011761100 1.55 155630 155 15115190 2.50 288720 5.10 1052100 160 I kV 0 OluF 0.26 each 450V luF 0.27 each943015 1.58 SA0560 2.75 36761316 2.00 TAA6301 5.18 1110520 2.50 1127205 5.10 TCA270S 2.25 0.033uF 0.32 each 4 7uF 0.45 eachUMW 7.88 085570 2.75 057522611 3.15 1456615 1.70 11052190 2.50 7110721510 2.10 10627000 3.40 0 047uF 0.35 each 10uF 0.53 each04,10(100 4.50 011575011 6.75 S1176226ND 3.15 1456615 IWO TBA530 2.50 160150 2.40105800 5.40 0.1uF 0.39 each 22u1 1.07 each577E416 4.95 SC95031 2.00 5117622711 2.54 112100 154 2855300 2.50 11161523 2.50 1018001) 12.40 0.22.1 0.58 each 33uF 1.22 each11106016 4.05 0095041 2.00 56765321 3.15 155840 4.50 180540 2.50 1116800 0.90 TCA830 3.10 0.47,,F 0.89 each S... Mi.111013031. 1.50 554148 4.55 56765339 2.70 790100 1.35 9565409 2.25 1858000 2.85 112440 6.75 1 25kV 0.1uF 0.50 each 500V 3.3pF 0.18 each5013541 2.10 0L4155 6.30 58765448 108 11111206 3.05 788550 3.50 1555109 3.40 10111327 2.85 1 .5kV 0.001uF 0.20 each 5pF 0.18 eachMCI305 5.15 01.9011 6.50 0117655011 1.110 2612062 1.50 95115500 3.80 7155100 1.10 20813271 2.05 0.0022.1 0.24 each 10pF 0.18 each10013071 2.85 509175 10.70 567566011 0.00 1091200 2.70 156560 6.45 712820 0.00 7051330 1.60 0 0047uF 0.24 each 39pF 0.18 each111013101 1.00 01.1310 5.65 217666611 1.60 15912050 1.60 9125600 4.50 288915 7.35 741 0.25 0 220F 0.28 each 100pF 0.18 each901327? 275 311327 2.75 TAA300 3.75 TBA120S0 ISO 116560Q 7.35 1559211 3.00 Single Ended Electrolytic 1 50pF 0.18 eachMCI327PQ 2.50 013046 2.60 254310 3.15 TBA281 4.70 TBAMOCQ 3.00 155920Q 3.50 16V 10uF 0.11 loch 18001 0.18 each0C13301 1.25 011760031 2.50 1/1320 2.60 11163.512 3.00 1115570 2.00 110950.2 5.40 22uF 0.11 isech 220pF 0.18..6MC13391 3.95 S97600310 2.15 254350.4 3.00 112396 1.80 15.55790 2.00 95050-20 5.414 47uF 0.11 each 330pF 0.36 each501349 3.35 06760139 1.50 25435 3.40 186440 160 115641612 6.20 115390 4.95 100uF 0.11 each 4 70pF 0.36 each1102511 1.25 217601312 2.15 154550 0.50 1454406 3.95 988641511 5.65 T659900 3.75 220uF 0.14 each 680pF 0.36 each11011521 1.45 5078023/1 1.50 2545508 50.40 1124800 2.50 1135673 5.00 1C9160 5.10 470uF 0.28 each 820pF 0.36 each

1000uF 0.32 each 1 000pF 0.42 eachBRIDGE RECTIFIERS THYRISTORS 63V tuF 0.11 each 2 200pF 0.50 each
ORDER ORDER 2.2uF 0.11 each 8200pF 1.58 each

CURRENT VOLTAGE
TA 50V

CODE PRICE
81 / 50 0.26

CURRENT VOLTAGE CASE
BOmA 306 1018

CODE PRICE
00810 0.22

4.70F 0.11 each 1 0000pF 1.02 each
10uF 0.13 imch Multieectional Electrolytic

IA 100V 81/100 0.28 60.9 6019 10113 508/60 0.24 221 0.16 each 30V 2500/ 2500uF 1.94 each
1A 200V81/200 0.28 8012 222 1018 508,200 0.25 47uF 0.22 each 70y 250/ 2500uF 2.70 asich
16 400V 81 /400 0.30 IA 505 10220 SI/511 0.25 100uF 0.32 each 300V

160/0
150/100uF 2.81 each

1A 800V 131/800 0.34 IA 1009 10220 01/100 0.26 220uF 0.46 each 350V 200/ 300uF 2.46 each
2A 50V 132/50 0.40 IA 2009 10220 SI/200 0.28 Double Ended Electrolytic 200/200/100/32u1 3.89 each
2A 100V 132/100 0.45 IA 4005 10220 01/4510 0.35 104 22uF 0.14 each 150/100/100/100/
2A 200V 82 / 200 0.55 34 NW 20220 S3/50 0.25 100uF 0.14 each 1 50uF 4.75 each
2A 400V 132/400 0.65 34 1009 10220 03/123 0.26 220uF 0.17 each 400/ 400uF 4.76 each
1A 800V 82/800 0.70 35 200V 10220 03/200 530 470u1 0.3115.h 300/300/150/100/
3A 200V 83/200 0.70 39 4005 10220 03/400 0.40 1000uF 0.40 each 50uF 5.18 each
3A 600V 83/600 0.80 40 506 TOZZO 54/50 0.35

ORDERING4A 100V
4A 400V

84/100 0.90
84/400

45 1005 10220
M 2001 70220

04/100 040

6A 50V
0.95

136/50 0.95 44 4009 111220

S4/200 0.50
04/400 0.55 PANEL METERS All items offered subject to availability Payment with

6A 2001/ 86/ 200 1.10 54 40011 10220 05/400 0.55 Size 2 5 2 w I Sfi . requires 194 cut-out. order, please add 20p for p p with orders under E5.
6A 400V 86/400 1.20 74 509 10220 57/50 0.45 ORDER otherwise carriage free No other charges - lust send10A 400V 810/400 2.60 74 100V 20220 07/100 0.50 F.S.D. CODE PRICE prices shown Enquiries please send s a e. Government25A SOV 025/50 4.00 74 2009 10220 07/200 0.55 1 rnA M1 5.50 departments and educational institutions lust send25A 200V 825/400 4.20 74 4009 70220 57/400 0.60 500,A M500 6.60 official order. Mail order only258 400V 625/d00 4.30 IA 4009 10220 38/100 0.70 Export orders welcome

I. C. SOCKETS TRIACS
NO. OF ORDER ORDER
PINS CODE PRICE CURRENT VOLTAGE CASE CODE PRICE

0.10 3A 100V 10220 13 i 100 0.75

RMAN INSKIP1.4 D 1 4 0.11 3A 200V 10220 T3/200 aao
16 016
20 020
22 D12

0.13
0.30
0.35

3A 400V 10220
6A 200V 10220
6A 400V 10220

T3/400 085
76 / 200 1.00
16,400 1.05

24 D24 0.40 8A 400v 10220 18/400 1.35 16 New Road, Chatham, Kent
28. D28 0.45 10A 400V 10220 110 / 400 1.40
40 040 0.60 15A 400V T0220 T15/400 2.00 Tel: Greenhithe (0322) 844985
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Introducing the personal
computer you've waited for.

THE EXIDY SORCERER.
SORCERER
COMPUTER SYSTEM CompZe,te toth Monitot
The Sorcerer COMplIter is J completely
assembled and tested computer System
Standard conliguratmn includes 63 key
typewriter .style keyboard and 16 -key
numeric pad, Z80 processor, dual cassette
I/O with remote computer control at 300
and 1200 baud data rates, RS232 serial I/O
for communications, parallel port for
direct Centronics printer attachment. 4K
ROM operating system. 8K ROM
Microsoft BASIC in Rom PacT" cartridge,
composite video of 64 char/line 30 line/
screen, 128 upper/lower case ASCII set
and 128 user -defined graphic symbo:s,
operation manual, BASIC programming
manual and cassette/video cables. connect.
ion for S 100 bus expansion

only £950 Credit facilities available.
V A '

LOOK!
32K RAM on board
RS232 interface 8K BASIC ROM
'CUTS interface 4K MONITOR
 KANSAS CITY interface  S100 BUS
User defined graphic symbols "Z80 CP.

KEY BOARD
756 GEORGE RISK
Brand new professional
ASCII keyboards (USA)
Full technical details
included. RRP £60.00

Only £49.90
FY,. VAT.

Ready built, tested
and guaranteed.

COMPUTER JOYSTICK
Plugs into your Nascom P.I.O. No extras. Software and full

documentation supplied. Plus free game cassette.
£14.90 each £28.90 per pair

COMP PRO Mixer
Professional audio

mixer that you can build yourself and save over £100.

>coaloe***aaea 
0 6 0 0 
0 0 0 i 
0 0 0 0 

0   
6 into 2 with full equalization and
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 Plus FREE power
supply valued at £25.00

Ideal for
DISCOS STAGE MIXING HOME STUDIOS

AND MANY OTHER APPLICATIONS

COMPUTER COMPONENTS
Send for our Spring 1979 catalogue. 0.60p Full of Computer

Components, Peripherals and systems.

TeleplaY
pprpeoseGrintsitttrviheAGAME

of all tirn

NEW -
WIPE OW cartridge- &games

E13 90+ CI II VAT

\-
1-A

INTERESTED
IN HOME
COMPUTING? WITH EVERY NASCOM

FREE B BUG
valued at £23.00

plus 10 x C12 cassettes
valued at £4.00

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

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 separately 2.95 Monitor quality improved
Z80 programming Manual 6.90 TV Modulator 2.50
Z80 Technical Manual 2.95
PIO Technical Manual 2.95 Power supply suitable for
(All prices add 8% VAT) NASCOM 19.90

NASCOM AD ONS - Nascom improved monitor B Bug (2K)
featuring - *Four times tape speed *Direct text entry without

ASCII *Extended keyboard facility *Additional useful
subroutines £23.00

Nascom Software library. Send SAE for lists and prices.

BLANK C12 Racal Quality CASSETTES
£4.00 for 10

All prices include VAT except where shown. Orders over £5 post and packing free otherwise add 20p. Please make 11,711, roe
cheques and postal orders payable to COMP, or phone your order quoting BARCLAYCAF D or ACCESS number. e===NJ

COMP
COMPUTER
COMPONENTS

14 STATION ROAD  NEW BARNET  HERTFORDSHIRE  TEL: 01-441 2922 (Sales)
CLOSE TO NEW BARNET BR STATION - MOORGATE LINE 01-449 6596

OPEN - 10am to 7pm - Monday to Saturday
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Our catalogue even oncli.deS urine popular car accessories
at marvellous prices
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Speakers from 1 ',2 inch to I 5 inch megaphone PA hor-is
Crossovers etc They re all in ow catalogue Send The
',moor, nowt
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A jofwine I 50w py-r channel stereo disco to build yourself
Foll*peci'ication in our catalogue
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.. aliseigue tie, chit, a wide range of plugs and sockets
,e, at marvellous prices See cat pages I 14 to 129 tor

0
6 note 1,dch-sensitiye piano o build yourself Fa
,ei it, atitai in ,,.,, Atalotpw
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S
These are just some of the metal cases we stock Tnere are
dozens of plastic ones to choose from as well See paces
52 to 57 of our catalogue
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A ..gitally controlled steeeo synthesiser the 5600S with
more Meddles Flan almost anything up to E3 000 Build it
yourself for less than E700 Full specification in ,,,,
catalogue

ilt

101114

Y

Mulometres analogue and digital. frequency counter
oscilloscopes. and lots. lots more at excellent prices See
cat pages 106 and 183 to 188 for details

i.

11111

a li stereo tuner with mediu in and long wave FM
,..reo am c UHF TV sound, Full ccnstruction details in our
iralogiii

All
P.O.
Telephone:
Shop:
Westclift-cn-Sea,
(Closed
Telephone

hiliaptlin
ELECTRONIC

mail to-
Box 3.

284

on

Rayleigh,

London

Monday).
Southend

Southend

SUPPLIES

Essex
(0702)

Road,
Essex.

(0702)

SS6

554155

LTD

8LR
554155
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A ,..,-y high quality 40w per channel stereo amplif er with a
superb specification and lots of entras Full construction
rleiy Is in out catalo?ue
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A 10 -channel stereo graphic equaliser with a qual tv
koecification at an unbeatable price when you build it

 ourself Full specification in our catalogue
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A massive new our
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.gper and better ,
nets, If you ever t.,,
eciror,cconnpon.,,,
this is the one

, catalogue you must
not be vothout
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A superb range of microphones and accessories at really
icw prices Take a look at our catabgue - send the coupon
ocssir

I Post this coupon now for your copy of our
: 1979-80 catalogue price 75p.
I Please send me a copy of your 280 page ca'alogue
I as soon as it is published (8th Jan 1979) I enclose
: 75p but understand that if lam not completely

satisfied I may return the catalogue to you withir
1 ,, days and have my 75p refunded immediately

If you live outside U K send i 1 or ten Internation=fl
Reply Coupons

NAME
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